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China, British trade in, 211 

China, Electrical undertakings in, 373 

China, The new industries in, by Prof. 
Middleton Smith, 697 

China, Trade adverusing in, 74 

China, Trade with, 302 

Chinese National Wireless _Co., The, 
628 

Chinese tarifi, 43 

Chlorine cells, 754 

Christmas holidays, The, 746 


Ciry NOTES— 
Aabada Trust, 214 
Adelaide Electric Supply Co., 28, 663, 
739 
Alby United Carbide Factories, 599 
Allen, Edgar & Co., 23, 791 
Allvemeine Elektrizitats Gesellschaft, 
695, 790 
Aluminium Corporation, 23 
Amazon Telegraph Co., 631, 699 
American Telephone & Telegraph Co., 
343 
Anderston Foundry Co., 535 
Anglo-American Electric Co., 23, 56 


Anglo-American Telegraph Co., 96, 
503 

Anglo-Argentine Tramways Co., 22, 
117, 663 


Anglo-Portuguese Telephone Co., 39, 
86, 504, 631, 695 

Arbroath Electric Light & Power Co., 
87, 119 

Armstrong, Whitworth & Co., 663 

Aron Electricity. Meter, 823 

Aster Engineering Co. (1913), 248 

Auckland Electric Tramways Co,, 725 

Automatic Telephones (Australasia), 
gr 


Babcock & Wilcox, 215, 504 

Bell Telephone Co., of Canada, 56 

eae & Fleetwood Tramroad Co., 
215 

Blackpool, St. Anns & Lytham 
Tramways Co., 662, 699 

Blandford (Forum) & District Electric 


Supply Co., 695 i 
Bombay Electric Supply & Tramways 
Co., 471 


Bournemouth & Poule Electricity Sup- 
ply Co., 120 

Brampton Bros., 339 

Brazilian Tracuon, Light & Power, 
312, 343, 759 

Brisbane Electric Tramways Invest- 
ment Co., 30d 

Bristol Tramways & Carriage Co., 


British Aluminium Co., 376 

ae Ebectric Traction Co., 53, 
(oe 

British Ever-Ready Co., 663 

British Insulated & Helsby Cables, 
375 

British Internal Combustion Engines, 
535, 307 

British Mannesmann Tube Co., J98 

British Thomson-Houston Co., Lol, 
183 

British Vacuum Cleaner Co., 791 

Beomles (Kent) Electric Light and 
Power Co., 407 

Brompton & Kensington Electricity 
Supply Co., 248 

Brotherton Ediswan Tubes & Con- 
duit», 303 

Browett, Lindley & Co., 376 

Brown, Boveri & Co., 279, 311 

brown, John, & Co., 407 

Bruce Peebles & Cu., 376 

Buenos Aires Port & City Tramways 
Co., 507 

Calcutta Electric Supply Corporation, 
oo, 215, 440, 599, 696 

Calcutta Tramways Co., 535 

Callender’s Cable & Construction Co., 
21, 32, 535 

Calenders Share & 
Trust, 568 

Canadian General Electric Co., 279, 
G62, 824 

Cape Asbestos Co., 151 

Cape Electric “Tramways, 727, 823 

Cape Town Consolidated Tramways 
and Land Co., 503 

Castner-Kellner Alkali Co.. 727 

Central London Railway Co., 151 

Charing Cross, West End & City 
Electricity Supply Co., 15] 

Chatham & District Light Railways 
Co., 151 


Investment 
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City) Nores—continued. S 
Chelsea blectricity Supply Co., Lol 
Chili Felepnone COs vo, J2, öt, (od 
Chitan bicctnie Lramway & Light- 
ing Co., did 

Chloriue Electric Storage Co., 662 

cuy & South London Railway Cou., 
151 

City ol Buenos Aires Tramways Co. 
(1904), 154, 599 vo 

City of London blectric Lighting Co., 
3lz 

Clarke, Chapman & Co., 379 _ , 

Clevejand & Durham County Electric 
Power Co., 219 

Clyde Valley Electrical Power Co., 


Coalite, 215 l l i 

Compagnie Krangaise des Cables Tele- 
graphiques, ¿Yl ; 

Companies struck off the register, 23, 
Aly, 339, ACL 

Constantinople Felephone Co., 406- 

Cordoba Light, Power & Traction Co., 
loU, 15v 

County of „London Electric Supply 
Co., 315 

Coventry Chain Co., 799 

Crompton & Co., 25, dl 

Crossicy Bros., 215, 407 

Cuba Submarine Telegraph Qo., 471 

Danish Siemens-Schuckert Co., vdo 

Davis X Jiminins, 37d : 

Direct Spunish 'Lelegraph Co., 373, 
407 


Direct U.S. Cable Co., 182, 247 

Direct West India Cable Co., 407 

Dorman, W. H., & Co., 695 

Drake & Gorham, 631, 695 

Dublin United (Electric) Tramways 
Cu., €? , 

Dundee, Broughty Ferry & District 
Tramways Co., 471 

Eastern Extension, Australasia and 
China ‘lelegruph Co., 55, 407, 
791, 824 

Eastern Lelegraph Co., 407, 759, B24 

Edison Swan Electric Co., 567, 098 

kdmundson’s blectricity Corporation, 
vt, dü, 118 

Electric & General Investment Co., 
23, Of, 791 

Electric Construction Co., 663 

Elecirie Supply Co. of Victoria, 367 

- Electric Supply Corporation, 599, 630 

tlectric Welding Cou., 727 

Electrical Utiliues Corporation, 87, 
535 

Electro-Bleach & By-Products, 248, 
631, 663 

Electro Magneto Motors, 213 

English Electric Co., 791 

Erinvid, 368, 63l 

French Companies, 55, 439, 758, 824 

French Thomson-Houston Co., The, 
759 

Fullers United Electric Works, 631 

General Electric Co., The, 22, 84 

General Electric Co. (U.S.A.), 376 

German companies, 55, 213, 370, 439, 
G3U, 726 

Globe Telegraph & Trust Co., 375 

Gravesend &  Northfeet Electric 
Tramways Co., 55 

Great Northern Telegraph Co., of 
Denmark, 86 

Greenwood & Batley, 119 

Hadfields, 120 

Halifax & Bermudas Cable Co., 407 

Hamilton, Claud, 568 

Henley’s Telegraph 
W. T., 215 

Hong-Kong Tramways Co., 184 

Hurst, Nelson & Co., 504 

Hydro-Electric Power & Metallurgi- 
cal Co., 87 

India Rubber, Gutta Percha & Tele- 
graph Works Co., 759, 823 

Indian Electric Supply & Traction 
Co., 599, 6G: 

Indo-European Telegraph Co., 535 

International Light & Power Co., 
407, 726 

Kalgoorlie Electrice Tramways, 3493, 
375 

Kaministiquia Power Co., 471 

Kensington & Knightsbridge Electric 
Lighting Co., 120 

Kidderminster & District 
Lighting & Traction, 215 

Lanarkshire Tramways, 151 

Lancashire Dynamo & Motor Co., 739 

Lima Light, Fower & Tramways Co., 
119, 599 

lisbon Electric Tramways, 213 

Liverpool Overhead Railway Co., 119 

London Electric Railway Co., 151 

London Electric Wire Co. & Smiths, 

Mackay Companies, 407 

Madras Electric Tramways, 343 

Manila Electric Railroad & Lighting 
Corporation, 407, 824 

Manx Electric Railway Co., 791 

Marconi International Marine Com- 
munication Co., 248, 823 

Marconi's Wireless Telegraph Co., 
150, 214, 567, 599, 662, 726, 759, 
23 

Marconi Wireless Telegraph Co. of 
Canada, 183, 407, 568 

Mather & Platt, 151 

Melbourne Electric Supply Co., 663, 
T99 

Metropolitan District Railway Cos 
151 : 

Metropolitan Electric Supply Co., Lol 

Metropolitan Railway Co., 151 

Mexborough & Rawimarsh Construc- 
tion Syndicate, 151 l 

Mirrlees, Bickerton & Day, 663 


Works Co., 


Electric 
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City Notes—continued, f 
Monte Video ‘helephone Co., Lid., 
726, 791 ; 
Montreal Light, Heat & Power Co., 
151, 567 
Montreal Tramways Co., 662 
Nairobi Electric Power & Lighting 


Co., 376, 407, 535, 662 
National Boiler & General 
Co., 215 
National Gas Engine Co., Usd 
Newcastle-upon-Tyne Electric 
Co., 312, 662, 725 


Insurance 


Supply 


New issues, 23, 87, 120, 503, G31, 
662 

Nitrogen) Products & Carbide Co., 
J99 

Northampton Electric Light & Power 
Co., 471 


North London Railway Co., 151 
North Melbourne Electric Tramways 
sand Lighting Co.. 279 
North Staffordshire Tramways Co., 

215 
Norwegian Nitrogen Co., 695 
Norwich Electric Tramways Co.. 598 
Oldham, Ashton & Hyde Electric 
Tramways, 215 
Oriental Telephone & Electric Co., 
304 


Para Electric 
Co., 215 f 

Parsons Marine Steam Turbine Co., 
335 


Railways & Lighting 


Pernambuco Tramways & Power Co., 
183, 214 

Petters, 696, 727 

Potteries Electric Traction Co., 440 

Power Gas Corporation, 790 

Provincial Tramways Co., 791 

Rangoon Electric Tramway & Supply 
Co., 22 

Rawlings Bros., 599 

Reliance Fuel Co., 248 

Richardsons, Westgarth & Co., 663 

Ruston & Hornsby’s, 632 

Schmidt Superheating Co. (1910), 407 

Scott, Walker, 215 


Shanghai Electric Construction Co., 
440, 535 

Shawinigan Water & Power Co., 407, 
791 


Siemens Bros & Co., 504 

Singapore Electric Tramways Co., 598 

St. James's & Pall Mail Electric 
Light Co., 120 

South American Light & Power Co., 
120, 151 

South London Electric Supply Cor- 
poration, 151 

South Metropolitan Electric Light and 
Power Co., 312 

South Wales Electrical Power Dis- 
tribution Co., 23, 150 

Southern Brazil Electric Co., 439 

Stewart & Lloyds, 151 

Stone, J., & Co., 471 

Stothert & Pitt, 343 

Stratford-on-Avon Electricity Co., 727 

Suffolk Electricity Supply Co., 150 

Sydney Electric Light: & Power Sup- 
ply Corporation, 215 


Tata Hydro-Electric Power Supply 
Co., 727 

Tees Power Stat?on Co., 791 

Telegraph Construction & Mainten- 
ance Co., 23 

Trafford Fark Estates, 312 

lrallord Power & Ligbt Supply 


_ A902), 151 
Tramways, Light & Power Co., 120, 
248 


Trowbridge Electric Supply Co., 343 
Tube Investments, 399 
Tyneside Tramways & 
_ Co., 279, 311 
Underground Electric Railways Co. 
_ of London, 151 
United Electric Tramways Co. of 
Caracas, 599 


Tramroads 


United Electric Tramways of Monte ” 


l _ Video, 21, 759 

United River Plate Telephone Co., 
21, 335 

United Wire Works, 727 

Venezuela Telephone & Electrical Ap- 

, Pliances Co., 727 

Vera Cruz Electric Light, Power and 

_ Traction Co., 568 

eritys, 36 

Vickers, 151 

Victoria Falls & Transvaal Power 

| Go, 312, 343, 406 

Ward & Goldstone, 471 

Naste Heat and Gas Electrical 

, Generating Stations, 248, 279 

Water Softeners, 631, 696 

Way good Otis, 23 

Wemyss & District 


Tramways Co., 

00 

West 
=.) 
Cu 


‘rican Telegraph Co., 632, 
West Indian & Panama Telegraph Co., 
Western 
“7, 
Westinghouse Brake Co. 599 
estminster Electrice Sup, ly C i- 
an ieee a ¢ Supply Corpora 
oe J. G., & Co, 2 
'oking Electricity S °C 
Vane a Thom sy upply Co., 87 
Yorkshire Electric Power Co., 1x2 


wag Tah Co., 375, 759, 


Yorkshire (West Riding) Electric 
Tramways, 027 
‘urich Bank for Electrical Under- 


takings, 727 


wil engineers, The registration of, 
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Clarence Works, Extensions to, 116 

Class distinctions in the factory, by 
William J. Hiscox, 775 

Cleaning furnace guses, 297 

Coal Bill dropped, The, 784 

Coal Commission report, 90 

Coul conservation, 66, 93, 579, GUT 

Coal economy in Australia, 244 

Coal is used, Where our, 211 

Coal output diminishing, 337 

Coal price advance postponed, BU 

Coal production, 596 

Coal production, U.S., 467 

Coal rebate, 820 

Coal scarcity in Berlin, 386 

Coal shortape, 140 

Coul stacks, Water-cooling, 309 

Coal supplies and prices, 691 

Coal testing, Commercial, by J. Devlin, 
709 

Coal, The six shilling increase on the 
price of, 646 

Coal transport reorganisation scheme, 


Coastwise trade, 270 

Coil ignition v. Magneto ignition, by 
C. Sylvester, 580; by A. C. Booth, 
740 

Coinage, Silver, 692 

Coke, Alcohol from, 787 

Colonial development, Committee on, 
í 

Commerce at 
750 

Commerce, Ministry of, 13 

Commercial apents in Latin-America, 
436 


Brussels, Institute of, 


Commercial asset, The wife as au, by 
W. J. Hiscox, 91 

Commercial coal testing, by J. Devlin, 
709 


Commercial Commissioner for Ger- 
many, British, 397 

Commercial Commissioners, Japanese, 
bod 

Commercial Mission, 174 

Commercial © motor vehicles, 749 

Conimercial relations with Greece, 74 

Commercial secretaries abroad, Our, 
430 

Commission, International Electrotech- 


nical, 19, 405, 501, 521, 533, 552 

Communication, Inter-Imperial, by Sir 
Charles Bright, 573 

Conmutator motors, Regenerative brak- 
ing with single-phase, BN 

Companies and the Bill, Supply, 2 

Companies, Private: their utility and 
the exemptions they enjoy, 525 

Competition v. Nationalisation, 589 

Condenser for insulator testing, Half- 
million volt, 595 

Conductivity of salt vapours, The elec- 
trical, 459 

Conference of employers and employed, 


Conference of 
A, 318 
Congress of inventors and 
International, 148 

Consular department, The, 589 
Continent, Electrical progress on the, 


research organisations, 


designers, 


Continent, Exports to the, 44 
Continuous waves, A system for the 
reception of, by J. Scou-Pagyart, 


SUS 
Continuous Waves, A vacuum tube 
transmitter of, by J. Scou- Tag. 


gart, 710 
Contracting: industry, 
electrical, 745 

Contractor, A satisfied, 303 

Contractor in Switzerland, The 
tical, by E. P. Bennett, 217 

Contractors’ ditħcultics, The, 3 


Wages in the 


elec- 


CONTRACTS CLOSED--— 
Accrington, 209 
Australia, 113, 145, 243, 306, 370, 402, 
500, 562, 626, 721, 787 
Aylesburs, 17, 145 
Ayr, 243 
Barrow, 145 
Battersea, 47, 145 
Belfast, 306, 626, 657 
Birmingham, 17 
Birstall, 787 
Blackburn, 209 
Bolton, 209, 340, 500, 626, 752 
Bradford, 17, 79, 179, 370, 402, 752 
Burnley, 47 
Canada, 3 
Cape Town, 402. 752 
Croydon, 593 
Darwen, 30G 
Dumfries, 690 
Dundee, 209, 402, T92 
Edinburgh, 402, J62, 593, 690 
Exeter, 402 
Glasgow, 17, $7. 179, 306, 370, 
Gor, 722, 752 
Government contracts, H2, 274, 402, 
062, 691 
Grimsby, 690 
Hackney, 500, 722 
Hammersmith, 17, 722 
Harton and Whitburn, 145 
Heywood, 787 
India, 402 
Ireland, 47 
Johannesburg, 752 
Kettering, 691, 722 
RKilinarnock, 402 
Leds, 732 
Leicester, 243 
Lewisham, 393 
Leyton, 17 
Lincoln, 17 


402 a7 


Contracts CLosep—continued. 

London, 47, 530, 626, 637, 722, 752, 
787, 819 

Madagascar, 402 

Mansfield, 17 

Melbourne, 145, 402, 500, 626, 721 

Newcastle, 340 

New Zealand, 180, 402 

Northampton, 657 

Norway, 145, 500 

Oldbugy, 370 

Paris, 403 

Peterborough, 17 

Ramsgate, 500 

Rushden, 403 

St. Helens, 209, 402, 691 

Salford, 562, 7X 

Shoreditch, 787 

Southend-on-Sea, 274, 403, 562 

Southport, 79 

Spenborough, 243 

Stepney, 17, 467, 657 

Stoke-on-Trent, 723 

Sunderland, 150, 209, 243, 306, 340. 
626, 752 

Sydney, 145, 306, 402, 500, 562, 626, 
721 

Torquay, 47, 209 

Tuam, 47 

Tunbridge Wells, 752 

Walthamstow, 722 

Warrington, 402 ` 

Watford, 819 

Weymouth, 787 

Winchester, 209 

Wolverhampton, 500, 593 


CoNrtRacrs Orren— 

Aberdeen, 561, 593, 625, 656 

Alexandria, 561 

Annfield Plain, 243, 274, 306 

Atherton, 274, 306, 340, 434 

Australia, 17, 46, 78, 112, 144, 179, 
209, 243, 274, 306, 340, 370, 402, 
434, 467, UU, 530, 961, 393, 625, 
636, b90, 721, 752, 787, 818 

Bandon, 500 

Barnes, 752, 787, 818 

Battersea, 46 

Bedford, 17, 47 

Bedlington, 243 

Bedwellty, 787, 918 

Belfast, 78,- 113, 144, 690, 721, 752 
T87 

Belgium, 530, 061, 721, 752 

Birkenhead, 17, 47 

Belton, 500, 530, 561, 093, 656, 690, 
721 

Bootle, 818 

Bourncenwuth, 690, 721, 752 

Bradford, 13, 144, 179, 340, 370, 4auz, 
434, 061, 593, 625, B18 

Bramley, 274 

Cape Town, 402 

Cavin, 818 

Chile, 787, B18 

Colne, 17 

Coventry, 500, 530 

Croydon, 17, 243, 593, 625 

Darlington, 17, 47 

Dublin, 561, 593, 625, 

Dundalk, 593, 25 

Dundee, 370, 402, 454, 593, 625, 787, 
818 


656, 690, 721 


Eccles, 179, 209, 243 
Edinburgh, 179, 209, 
402, 434, 467 
Egipt, 500, 530, 561, 593 

Elland, 306 

Enniskillen, 502, 5393, 

Exeter, 402 

Fleetwood, 306 

France, 47, 78, 113, 144, 274, 306 

Fulham, 787, 818 

Glasgow, 402, 467, 500 

Govan (Glasgow), 721, T92, T87, BIS 

Government contracts, 492 

Gravesend, 17. 47 

Grimsby, 79, 13. 144, 179, 243, 274, 
306, 340, 370 

Halifax, 179, 752, 787, B18 

Hammersmith, 17, 593 

Hampstead, 562 

Heston and Isleworth, 79, 113 

Ilford, 243, 274 

India, 306, $40, 370, £02, 434 

Islington, 787, &18 

eaa Burg, 562, 593, 626, 657, 
721 

Kettering, 562, 593 

Kilmarnock, 402 

Leeds, 530 562, 593 

Lincoln, 179, 209, 243, 274 

London, 209, 243, 27 . 306, 340, 53V 
N62, 593, 625, 656, OW, 721, 752, 
787, 818 

Londonderry, 656, 

Lyons, $35 

Madagascar, 370, 402, 435, 467, 500 

Madrid, 593, 626 

Manchester, 79, 113, 243, 2 
370, 467, S00, 530. 302, 
656, 690, 721, 818 

Melbourne, 46, 78, 113, 144, 179, 370, 
402, 434, 47, 500, 330, 561, 593, 
625, 656, 690, 721, 752 

Merthyr ‘Tydfil, 274, 306 

Merton, 657 

Motherwell, 209 

New Malden (Surrey), 562, 593, 625, 
657 

New Zealand, 79, 113, 144, 243, 274, 
306, 37V. 402 

Neweastle-on-Tyne, 637 

Nottingham, 209 

Nuneaton, 17, 47 

Paris, 17, 47, 78, 113, 144, 306, 
402, 435, NIB 

Ph mouth, 625, 657. 690 

Portsmouth, 209, 243, 274, BUG 


243, 274, 306, 


625, 656 


690, 


690, 721, 752 


370, 


ut 


Costkacts Oven-—continued. 
Portumna (Galway), 562, 593 
Prestwich, 562 
Redditch, 17, 47, 79, 113, 144, 179 
Rhondda, 500, 530, 562, 787, 818 
Rhyl, 113, 145 
Rochdale, 274 
Rotherham, 79 
Rushden, 403 
St. Helens, 370, 402, 435 
Salford, 17 
Sheffield, 752, 787, 818 
South Africa, 17, 47, 340, 370, 

593, 626, 657, 690, 721 
Southampton, 530, 690 
Southend-on-Sea, 403 
Sowerby Bridge, 625, 657 
Spain. 340, 530, 593, 626, 787, Blo 
Stepney, 752, 787, 818 
Stockton-on-Tees, 209, 243, 274 
Stoke-on-Trent, 209, 243 
Sydney, 17, 46, 78, 113, 144, 179, 209, 

243, 274. 306, 340, 370, 402, $34, 

467, 500, 530, 561, 593, 625, 656, 

690, 721, 752, 787, 818 
Tasmania, 17 
Tipperary, 721, 752 
Torquay, 145, 179 
Tunbridge Wells, 530, 562, 593 
Tynemouth, 593, 626, 657, 690, 787, 

818 
Victoria, 78, 
Waketield, 562 
Widthamstow, 393, 620, 657 
Warrington, 340, 370, 402, 435 
West Ham, 243, 274, JUG, 340, 37V 
Whitwood, 435 
Wigan, 79, 113, 145 
York, 500, 530 


v2, 


113, 144, 179 


Contracts, Power factor in, 306 
Control by light and sound waves, 733 
Control by vibration, Electrical, 374 
Control of industry, 193, 199 
Control, State or private, 546 
Controlled establishments (revocation af 
control), 623 
Convention, An cemplovers’, 557 
Co-operation, 551 
Co-partership, 
labuur, 784 
Copper and aluminium, Italian, 749 
Copper assay, Rapid electrolytic, 277 
Copper in Chile, 24 
Copper urices, 557, 686, 749 
Copper wire contracts in Australia, 365 
Cork, The trade of, 43 


Profit-sharing and 


CORRESPONDENCE — 
Advertising manager, The troubles 
ol an, by “OA Worried Advertis- 
ing Manager," 618 
Apprentices and trade union restric- 
tions, by * Engineer Electrician,” 


Armagh competition, The, by ‘ No- 
thing Doing,“ 101 

Automate heat control, by Basil A. 
Pilkington, 415 

Balancing and alignment of the aher- 
nating rotor, by W. H. M. Kel- 
man, 334; br C, Sylvester, 414 


Berners v. C. A. Vandervell & Co., 
Lid. By F. D. Berners, 202 
Boiler-house practice, by F. D. 

Napier, 333; by W. AL, Jealous, 
415 
British commerce, Remuneration in. 


by t Export,” 334; by 


4 Norman 
World, 363 


Burma, The cost of living in, by 
“G. Y. M., 447 
Cables, The new standards for, by 


Geo. J. Smith, 586; by YS. E. 
G.,”? GI8; by * Contractor,’ Gl; 
by The Cable Makers’ Association. 
682; by East Lancashire Electric 
Co., 683; by * Eboracum, O83; 
b" J. R. Halliwell, 683; by 
F. W. Andrew, T15; by E. A. 
Pinto, 715; by D. S. Munro, 744; 
by bdisun-Swan Electric Co., S12 

Cardiff as a centre for new works, 
by "N. PUU 554; by A. Elis, 587 

Coal prices, by * Power,” 714 

Coal profits and the Government, by 

WwW. H. Harvey, 684 

ignition v, Magneto ignition, 

bs “C. G. M,” 618; by Cyril 

Sylivester, 684 

Commerce, Co-ordination of, b 
Ernest T. Willians, 332 

Co-operative  publicits, by J. C. 
Kirkwood, 245 

Edinburgh contract, The, by Charles 
Parsons, 587 


Coil 


electric soldering: irons, by Fhe 
lgranie Electric Co., 447; bs 


ER. C. Barton, 493; by C. Turn- 
bull, Gol 

‘Electric vehicles, by P. A. Spalding, 
239; by E. Austin, 334 

Rleeteicith, Nm ounsatisfied demand 
for, by “A Ore-time Believer in 
Private: Enterprise, 101 

Electricity supply, by E. Garcke, 8I3 

Electricity, (Supply) Bill, by “ Assis- 
tant Engineer,’ 10i; by Ernest 
T. Williams, 682 

Electricity, Supply Fill and power and 
lighting regulations, by 
COAM.LE.E., 780 . 

Emplover, The staf engineer and 
libeur, by "t Employé, ™ 651 

Engine erankshalts, by G. F. 
elay, 499 

Engineering trade unions, Proposed 
amalgamation of the, by H. H. 
Morton, $32 

Fault loculisution, by P. Wardle, 494 


Rar- 


ae en 


Ww 


CORKRESPON DENCE—continucd, 

Feeder protective gear, by J. Whit- 
cher, 236; by Chas. W. Marshall, 
298 

Free advice, by ‘ A.M.I.E.E.,"" 414 

Gas, Two views ubout, by H. C. 
Crews, 333 

Government service, by ** M. O. M.” 
136; by Lieut., R.G.A., 170 

Heating problems, Electric, by C. G. 
Huntley, 715 

Imported manufactured goods, Tariffs 
on, by F. Greenhagh, H, 96; by 
C. P. Belling, 41 

Improvement of power factor, The, 
by W. E. Rogers, 586; by Sandy- 
croft, Ltd., 586; by E. W. Dorey, 
619 

Increase charges for electricity, The 
right to, by * Lex,” 554 

India, Appointments in, by W. T. L 
Turner, 414; by “ T.,’’ 684; by 
Bidgley Walla, 781; by Herbert 
W. Watts, 75l 

India, Cost of living in, by “ Chief 
Engineer,” 4l; by G. W. Pierce, 
101; by ** Adsum,” 715 

Induction motor, Heating ol, by 
G. F. Flanders, 744 

Induction motor, The speeding-up of 
an, by * Puzzled,” 618, 743; by 
Geo. J. Smith, 683; by E. R. 
Sanderson, 812; by * B. T. D.,"’ 
813 

Industrial relations, by Arthur !. 
Nicholls, 299 

Kinematography, Electricity and, by 
J. O. Girdlestone, 335 

Labour conditions in Nouth Africa, 
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LIGHTING anb Power NOTES—cuntinued. 


Stoke Newington, 559 
Stoke-on-Trent, 15, 498, 720 
Stoke Poges, 528 

Stourbridge, 241 

Stourport, 77 
Strattord-on-Avon, 207, 559, 719 
Stretford, 273 

Stroud, 207 

Sunderland, 368, 405, 198 
Surbitun, 338, 656 
Sutton-in-Ashfield, 77 
Swansea, 207, 33s, 498, 817 
Sweden, 14, 400, 464, 591, 719, 816 
Swindon, 143, 528 

Swinton and Pendlebury, 368 
Switzerland, 14 

Sydney, 142, 303, 399, 784 
Lasmania, 143, 207, 785 

Taunton, 143 

Thirsk and Sowerby | 368, 528, 559 
Vhornton, 46 

Tilbury, 528 

Todmorden, 15, 178, 207, 338, 433 
Torquay, 273, 028, fol, 817 
Torrington, 273 

Tredegar, 689 

Trowbridge, 15 

Tuam (Co. Galway), 338, 368, 309 


Fullow (Leitrim), 928, 559 
Tunbridge Wells, 46, 207, 273, 528, 
75l 


Turton (Lanes.), 273 
Twickenham and Teddington, 305, 
433, 817 
Tynemouth, 785 
Ulster Midlands, 77 
Ulverston, 751 
United States, 207, 241, 731 
Ventnor, 111 
Wakefield, 656 
Wales, 112 
Walkden, 15, 273, 689, 817 
Wallesley, 465 
Walsall, 112, 338, H8, 785 
Walthamstow, 143, 465 
Walton-on-Thames, 368 
Walton-on-the-Naze, 46, 785 
Warminster, 178 
Warrington, 77, 720 
Watford, 207 
Wendover, 112 
West Bromwich, 624 
West Ham, 207, 817 
West Hartlepool, 16 
Weston-super-Mare, 751 
Weymouth, 16, 75], 817 
Whitby, 273, 751 
Whitehaven, 273, 498, 656 
Wigan, 273, 338, 559, 624 
Willesden, 433, 785 
Willington, 656 
Wimbledon, 178, 273, 392, 656 
Winchester, 46, 111, 338, 368 
Wolverhampton, 77, 112, 433, 392 
Wrexham, 49% 
Yarmouth, 78 
Yeovil, 77, 785 
York, 143, 178, 339, 592, 751 
Yorkshire, 77 
Lighting order, The fuel and, 69 
Lightning, Chureh struck by, 363 
Lightning phenomena, 394 
Lille, International Exhibition at, 7&3 
Lint gauging, A standard system of, 
T.: 
Limitation of profits in industry, 717 
Linking-up Committee's report, York- 
shire Electricity, Supply, 91 


, 785 


LIQUDATIONS— 
Ayers, W. G., & Co., 496 
Bachelet French Syndicate. 527 
Beck Engineering Co., 784 
Bentham Electric Supply Co., 591 
British Accumulator Co., 141 
British Coalite Co. and Coalite, 238 
British Electron Co., 109 
Codes, 591 l 
Connolly Bros., 42, 558, 621, 653. 718 
Consolidated Diesel Engine Manufac- 
turers, 42 
County Light. 337 
Cox, Harry W., & Co., 027, 508 
Dick, Kerr & Co., 558 
Electricity Meters Patent 
ment Syndicate, 337 
Electro Flux Steel Co., 687 
Enfield Electric Cable Manufactur- 
ing Co., 141 
Engine Development Co., 238 
Engineering Proprietary, 205 
Ferguson, Pailin & Co., 238 
Frankenburg & Sons, 687 
Fuller Accumulator and other 
panies, 306 
Globe Electrice Co., 109 
Godak Water Power & Manufactur- 
ing Co., 30i 
Haslam & Stretton (Bristol), 464 
Hornsby, Richard, & Sons, 12 
Hudson Economiser Co. (907), 558 
Jewell & Eastern Rubber Co., 68? 
Jennings, F. A., TIS 
Lodge Sparking Plug Co., 687 
Machine Tool & Engineering Asso- 
ciation, 558 
Macintosh Cable Co., 71s 
Malta Tramways, 749 
Meirowsky & Co., 366 
New Peto & Radford Accumulator 
Co. and Peto & Radford. 430 


Develop- 


com- 


Nitrogen Products & Carbide Co., 
TIK 

Oulton Broad Electricity. Co., 42 

Portable Electric Motors, 42 

Radium, 42 

Renew Electric Lamp Co., 687 

Rbhymnes Valley & General Electric 


Supply Co., 71s 


Liguivations—continued. 
Kushmores, 301 
Schultz, George & Co.. 13 
Vhompson & Gingell, 76, 175 
Tilling Stevens, 687, 718 
Verity's Founders, M41, 558 
Vulcanised Fibre, 238 
Wade, Richard, Sons & Co., 175, 205 
er ol Engineering Co. (1919), 
27 
Wensleydale Gas & Electricity Co., 
dig ) 


Loval authorities and mains laying, 675 

Locomotive drivers’ wages, 564 
comotives, Electric battery, 255 

Locomotives, Heating trains drawn bs 
clectric, 728 

Locomotives, Large electric freight, 648 

Lodge dust precipitation plant, 238 

London, An Electricity Board for, 610 

London electricians, Wages of, 784 

London traffic, 146, 593, 658 

London Underground Railways, 505, 
340 

London, Whitley Council for, 819 

London *wiremen's wages, 730 

Longitude, Wireless and, 277 

Long term oredits for export, Govern- 
ment scheme of, 301, 335, 431 

Lord Sydenham on industrial problems, 


Luminous buttons, 735 
Lyons Fair, The strike and the, 463 


ACHINERY, Breakdowns of elec- 
trical, by Dr. G. W. Worrall, 
154, 185 
Machinery in Canada, British electri- 
cah by A British Engineer re- 
cently arrived in Englind, 313 
Machinery, Japanese imports of, F17 
Machinery on the farm, HG 
Machinery or immigration, 211 
Madras, Electrical progress in, 278 
Magnetic field round a submerped 
cable-carrying alternating current, 
The, by H. R. Rivers-Moore, 259 
Magnetic sclerometer on loan, A, 371 
Magnetic storm, 275, 372 
Magnetic storms as affecting 
telegraph cables, by Edward 
mond-Barker, 793, 825 
Magnetism, Terrestial, 18 
Magneto developments, 371 
Magneto ignition, Coil v., by AL C. 
Booth, 740; by C. Sylvester, S80 
Magnetos, Smuggling, 719 
Mains laying, Local authorities 
G75 
Mains, Overhead: Some r-fleccions, by 
S. G. Leech, 99 
Male emplovés, Register of, 653 
Management, Scientific, 771 
Management, Scientific: A solution of 
the capital and tibour problem, by 


Capt. J. M. 


acean 


Ray- 


und, 


Mansfeld meanness, “ Truth “ on, 723 

Manulacturer too, Australia as eleciri- 
cal importer and, 194 

Manufacturers, National Union of, 596 

Manulacturing in Australia, Electrical, 
687 

Marconi’s, Commercial training at, 524 

Marine problems, Science and its ap- 
plication to, 251 

Marking Machine, An electric, 692 

Married v. single—Which is the more 
valuable to industry? by William 
J. Hiscox, 486 

Measurement ol elecirie 
the Radiometer, 317 

Measurement: of frequeney, 307 

Measurement of noise, The, 354 

Medical research, 69] 

Merchandise Marks 
T82 

Merz-Price protection for 
and transformers, by C. W. 
shall, 345 

Merz-Price system of cable protection, 
The, by C. W. Marshall, 165 

Mesopotamia, Cable laving in, 140 

Mesopotamia, Trade outlook in Kur- 
distan and, $30 

Metal-flament lamps, Low cr, anv., 
5 

Metal quotations in Germany, 527 

Metallic-are  sleetrode temperatures, 
373 

Metallic are, Track welding by the, by 
C. J. Hopkins, 292 


current by 


Committee, 556, 


alternators 
Mar- 


Metallic brushes on robiry-converter 
rings, Adjusting, by ` Frederick 


Murgatroyd, 420 

Metallurgical industries of haly. The, 
796 

Meteorological Conference, 273 

Meter testing, Three-phas:, by A J. 
Bridge, 708 

Metering ac. supplies, Some Sum- 
mation methods of, by R. M. 
Longman, 676 

Metric system, 7H 

Metrie system, Decimal 
the, 593 

Metric system in the 
735, 78N 

Metric system, Science and the, 579 

Metropolitan trottie, 706 

Mexico, Englishmen wanted in, 74 

Mica-insulated coils, 405 

Microphone, The Hot wire, 145, 20] 

Midland Electrical Engineers Ball, 478 

Midlands, The EE.UU. in. 245 

Milan, Electric postal vans in, 63a 


comage and 


United States, 


Military electric station burned down, 
A, 470 


Mill, An cleetrically-driven tube, 223, 


Mill machinery, Electrically-driven, 816 

Mill motor, A large, 445 

Mine explosions, 660 

Mineral and goods traffic 
operated, by Theodore 
249, 281 

Miners’ lamps, South African demand 
for, 524 

Miners’ safety lamps, 244 

Mines, Electric traction in, 265 

Minimum Wages Commission Bill, 245 

Mining Electrical Engineers, The Assu- 
ciation of. 678 

Motor, A large mill, 445 

Motor-car company, New, 717 

Motor-car control by wireless, 81! 


electrically 
Stevens, 


Motor-car Exhibition, The Inter- 
national, 613, 666, 698 
Motor-driven ventilating fans, Some 


criticisms, by S. Lees, 5 
Motor for 15 ir., Reconnecting a 30- 
Ir. induction, 664 
Motor trade research, 31 
Motor vehicles, Commercial, 749 
Motors and switchgear, Practical 
points in the laving-duwn of, by 
James Walker, 644 
Motors, Cast rotor 
squirreleage, 371 
Motors, Fuse sizes for, 24 


windings for 


Motors, Sellsturtings unity -pow er- 
factor synchronous, by bk A. 
Lauper, 772 

Multiple-stuge amplifiers, The design 
of, by Prof. C. L. Fortescue, 700 


Multiplex telephony, 48 

Municipal Electrical Association, Ine., 
Annual Convention, 25, 57, 000 

Municipal secrecy, 692 

Municipal Tramways Association, The. 
340, 360, 390, 423 

Munitions contracts, 399 

Muscle shoals nitrate plant, Heat bul- 
ance of, 147 


TATIONAL 
luel econumy, by 
son, 774, B03 

National Health Insurance, 747 
National Health Insurance Act, 
by Jos. J. H.- Stansfield, 392 


electricity, supply and 
George Wilkin- 


1919, 


National Insurance (L nemployment) 
Acts, 403 
National Physical Laboratory, The, 6l 


National Union of Manufacturers 
(Ine.), 356 

Nationalisation, 516 

Nationalisation, by Sir Hugh Bell, 491 

Nationalisation, Competition v., 589 

Nationalisation of German electricity 
supply works, 21% 

Nationalisation scheme in Germans, A 
new, 162 

Nationalisation, The question af, 502 

Nationalisation vote at Pretoria, A, 623 

Nature,” Phe jubilee of, 579 

Naval secrets, 80 

Neon gas, 708 

Neubausen Aluminium 
a15 


Industry Co., 


NEW COMPANIES— 
Abbot, Turner & Co., 21 
Abell & Smith's Electrica! Co., 790 
Neme Electric Traction Co., 342 
Airey, George, & Co. (Electricians), 
bo 


‘ 

Aliddin Renew Electric Lamp Cor- 
poration, 84 

Alton Battery Co., 279 

Amalgamated Electrical Works, 4711 

American Car and Foundry Co., 790 

Ampere Electrical Engineering and 
Plating Co., 66l 

Anglo-Swiss Serew Co., 597 

Arrota Electrical and Motor 
sories Co., 790 

Astral Intensifier, 246 

Adas Diesel Co., 597 

Atas Mining Outfit Co., 149 

Attenborough & Turpin, 279 

Ballymote Electric Lighting & Town 
Improvement Co., 471 

Banbridge Gas & Electricity Co., 438 

Beadle, T., & Co., 20 

Bell Battery Co., 471 

Best's t Gauzeless | Lamp Co., 737 

Black, George, & Sons, 471 

Bodmin Electric Light & Supply Co., 
53d 

Boyd, Sydney, 343 

Bristol & West of England Telephone 
(New System) Co., 630 

British Australian Engineering 
375 

British Electric & Engincering Co. 
of China, 279 

British Scientific Industries, 366 

British Transmission Co., 117 

British Water Power Development 
Co., 534 

Brown, Anthony, & 
597 

Brunton, W.. & Co., 471 

Bullivants Engineering & 
ing Co., 247 

Carditt Eketric and 
Welding Co., 790 

Casswell, TO) 

Central Motor Insitute X Engineer. 
ing Co., 117 

Chain Roller Bearing Co.. 597 

Challenge Manufacturing Co., òl 

Charters Electric Supplies Co., 790 


Nees. 


Co., 


Houghwinks 1, 


Contract- 


Oxy- Acei lene 
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New Coļreanies—contlinued. 
Chipperficld, 311 
Christian Bergh Electrice Co., 471 
Clarke, H., & Co. (Manchester), 471 
Clark's Neo-Electric Devices, 311 
Clock Tower Engineering Co., 966 
Coates, John (Electro-Platars), 375 
Colleys, 213 
Comac Manufacturing Co., 534 


Commercial Electrical Accessories, 
182 

Compression Starter & Switchgear 
Co., 630 


Connolly's (Blackley), 343 

Constant Speed Spring Co., 246 

Cook & Co. (Southampton), 694 

Coomes, J. A., & Co., S&S 

Cooper & King, 117 

Couzens & Akers, S66 

Cox Carburetters, 117 

Cravens, 342 

Cray Installations, 694 

Crowther & Sloan, 471 

Cuthbert Jones, Curtis & Co., 279 

Davies Coleman & Co., BO 

Delta Electrical & General Engineer- 
ing Co., 279 

Dewhurst & Partner, 630 

Dick's Asbestos Co., 311 

Direct Electric Co., 213 

Dowding & Mills, 758 

East Lancashire Motors, 630 

Eastern Counties Road Car Co., 342 

Eastern Engineering & Supply Co., 

373 

Ebo Rubber, 405 

Eclipse Cycle Co., 20 

Eduar, James, 758 

Electric Fabrics, 694 

Electric Tools & Motors, 247 

Electric Weaving Appliances, 342 

Electrical and Engineering Develop- 
ment, 758 

Electrical & Magnetos, 213 

Electrical Engineering (West 
wich), 379 

Flectrical Specialities Co., 694 

Electrofer, 398 

Electro Metallurgical Extraction, 967 

Ellesco, 20 

Elpo Electrical Engineering Co., a97 

Enfield Ediswan Cable Works, 41 


Bron- 


Engineering Employment Bureau, 
822 

E.P.I., 182 

Evans, Dewhurst & Colley, 534 


Eyquem Sparking Plug», 630 

Farndon’s Electric, 471 

Fenerheerd's Rotors (British Em- 
pire), 534 

Fitments, 758 

Gardner, H. & Co., 84 

Greenwell & Irwell Rubber Co., 630 

Grimsby Electric Welding Co., $5 

Guppy & Lloyd, 661 

Hadden, J., & Co., 149 

Hall & Stinson, 247 

Hamer & Co., 149 

Harland Engineering Co.. 534 

Hatcham Manufacturing Co., 2L 

Herrtage, Lester & Co., 150 

Hobart Manufacturing Co., 342 

Hodgson & Co., Frederick, 51 

Hollinwood Electric Light & Power 
Co., 534 

Hurst Electrical Plant, 117 

Hyde & Thomson, 630 

Impervious Fittings, 21 

Institute of Medical Electricity, 534 

Insulators, 405 

International 
(Inc.), 117 

Irvine, J. F., & Co., 117 

Jackson, J. G., 758 

Jeal, W. S. & 
Co., 149 

Jefferson, T. W., 342 

Johnson, Norman & Co., 247 

Kartret Engineering Co., 566 

Kelvindale Electrice Manufacturing 
Co., 439 

Kilpatrick, James & Son, 405 

Kinnaird, J. A., & Co., 757 

Kitson, J. W., & Co., 438 

Lamlok, 117 


General Electric Co. 


Engincering 


Lancashire Ordnance Accessories 
Co., 661 
Leeds Mlianee Electrical Manufac- 


turing Co., 758 

Leighton Buzzard 
182 

Tesco, 630 

Lighting & General Traders, 630 

Lignining Valve Co., &4 

Liverpool Telephone (New 
Co., 630 

Lodge Plugs, 758 

Luna, 247 

Macquaire, 149 

Madi hapineerings Co., 534 

Mansell and Opan, 247 

Marconi-Osram Valve Co, 566 

Marconi Scientific Instrument Co., 
630 

Marine & Merchonieal Electric Weld- 
ing Co.. 694 

McGhee & Co., George, 694 

MeReown & Martin, 375 

Mead X Jeffery, 1L7 

Melrose Manufaeturing Co., 434 


Light 


Railways, 


System) 


Mersey Electrical Engineering Co., 
213 
Metal Deposition, 405 


Metropolitan-Viekers 
pert Co., 406 

Mica Manufacturing Co., 534 

Middlesbrough Steel Tube & Conduit 
Co., 343 

Midland Are Electric 
661 

Midland Farm Service Co., 694 


Electrical Ex- 


Welding Co., 


New Cosrasites— continued. 

Midland Metallurgical, 438 
Mortimore, 997 

Mosses & Mitchell, 798 

Motor Distributors, 247 

National Meter Co., 798 

Newcastle Engineering Cu., 438 
North Staffordshire Lleviro-Thersapeu- 

tic & Massage Co., 790 

Northern Ball bearings, 694 


Northern Electrical Manufacturing 
Co., 182 
Norwegian Electric Smelting Co., 

273 


Owen Magnetic Transmission Syndi- 
cate, 708 

Patex, $05 

Pearl Pictorial (Foreign and Colo- 
nial), 634 

Pearlite Electric Welding Co., a834 

Peerless Flash Lamp Co., 247 

Pettigrew & Merriman, 279 

Phoenix Electrical Co., 375 

Pimm & Burrows, 630 

Pinkney & Forster, 566 

Pleno, 406 

Pollock & McNab (1919). 182 

Ponsford & McHardy, 758 

Power Equipment Co., W5 

Premier Electric Welding Co. (New- 
castle), 822 

Primary Electrical 
661 

Provincial Wireless Colleges, 400 

Q-Ozene Processes, 066 

Radio Leather Co., 098 

Radio, R. M., 379 

Rawlpluy Co.. 738 

Rayner & Heald, 758 

Reavell-Mossay Pneumatic Tool Co., 
630 

Reliance Telephone Co., LF 

Riddle X Qroddard, 757 

R. J. Corporation, 3566 

Robinson, A., & Son, 246 

Rushmores (1919), 567 

Russells, E. (Manchester), 566 

Scotiish Electrical Accessories, 117 

Semeo, 375 

Service Electrical Co. (Liinelly), 150 

Sheffield Telephone (New  Sysven 
Co., 630 

South of Scotland Electrical & Me- 
chanical Engineering Co., 20 

South Wales & Monmouthshire Tele- 
phone (New System) Co., 630 

Southern Electric Co.. 790 

Splitdorf Electrical Co., of 
213 

Star Electrical Accessories, 758 

Star Electrical Engineering and 
Manufacturing Co., 5SH 

Stevens, J. A., 342 

Stockwell & Ohms, 406 

Stone, Sidney & Co., 471 

Stuart & Moore, 84 

Swift Electrical Co., 534 

Symons, H. D., & Co., 213 

Tavlor & Allen, 758 

T.B.S. Electrical Construction Co., 
213 

Telephone Supplies, 117 

Thomas, F. W., Institute, 534 

Thomson Bennett (Magnetos), 471 

Timmins & Ropers, 247 

Tourne, Ralph, 278 

Tredelect Dynamos, 439 

Tungsten Manufacturing Co., 20 

Underwood, A. L., 117 

Unelma, 182 7 

Veitch Institute of Electro-therapeu- 
tics, 149 

Venttheta (United Kingdom), 51 

Verey, A.. & Co., 737 

Vickers-Arpentina, 598 

Vickers-Australia, 438 

Vickers-Brazil, 630 

Vickers-China, 343 

Vickers-New Zealand, 534 

Vickers-Orient, 534 

Victory Patents Syndicate, 334 

Wainwright Manofacturings Co., 375 

Waltlace-Griffin Electrical Co., S354 

Walis & Watson, 757 

Ward & Co. (Dewsbury), 311 

Ward & Goldstone, $06 

Warminster Electric Supply Co., 150 

Watts, E. R.. & Son, 566 

Wells, Rayner & Co. (1919). 758 

Westinghouse Morse Chain Co.. 84 

Westlake Bulb Machine Syndicate, ot 

Willis & Moncrieff, 213 

N-rays, 2378 

Zetetic, R4 


è 


Engineering Co., 


London, 


New Eveerrgicu. Deviers. FITTINGS AND 


Prasr— 
Anemometer, 
$02 
Nutomatic chemist, 172 
Back-running brake, A, 615 
Bath chair, An electric, 778 
Bell, The © Supreme electric, 299 
t“ Bipol accumulator, 102 
Brella magneto tester, The, 778 
BTA. “ Teumfia fitting, 102 
Cable hooks, Chatn-type, 73 
“Clarion " electrice bell, 73 
“ Creda © fire, 767 
Ediswan breakfast 
E.S. dry cells, 778 
Fuse contacts, F. Thornton & Co.’s 
improvements in, 173 
Fuses, B.T.H. time limit, 172 
G.C.\. lamp renewers, 414 
Hand lamp. A new electric, 573 
Horophone, Phe, 767 
llunt electric trucks, 479 
Ratharometer, The 
patent, 59 
* Kwik-Lok © shade carrier, 493 


Moore's direet-reading, 


cooker, 351 


Shakespear 


New Evecreica. Devices, FITTINGS AND 
PLant—continued. 
Lamp, The white Mazda 50-watt, 299 
“Letgo” mechanical overload re- 
lease, 69 
Light-load running device for semi- 
Diesel engines, 573 
Lightning arresters, Outdoor, 734 
Locomotive, New electric battery, 
35l 
Magneto, The Victory, 767 
Martin rotary converter, 372 
Mazda motor-car lamps, 671 
Mine shaft signalling apparatus, 670 
Mohawk accumulators, 704 
Motion-picture projector, A portable 
safety, 287 
Motor-car lighting 
492 
Multy-Kontact accessories, The, 703 
‘Overseas © water heater, 734 
Potentiometer, A new ac., 364 
Prescot porcelain insulators, 670 
Prido adjustable reflector, The, $79 
* Quiklok “' ceiling rose, The, 287 
Record ohmmeter, The, 479 
Reflector, The dispersive 
734 
Rheostuts, Improved, 236 
Sclerometer, The magnetic, 102 
Scooter, An electric, 703 
“ Seewer ™ Pelton wheel 
413 
Studio are lamp, 735 
Submersible electric pump, A new, 
616 
Switch, A quick *“ make” and 
quick “ break," 671 
Tanks, Bastian hot-water, 299 
Telephone booth, A concrete, 767 
Vhermionic motor, 102 
Pramway lile-puard tray, A new, 572 
Tramway seat indicator, 414 
Transformer, A high voltage, 363 
Trolley head, A shoe collector, 364 
Turbine, A new water, 364 
Welco fire stoves, 172 
Wild-Barfield electric muffle furnaces, 


oe 
= 


sistem, A new, 


Mazdalux, 


regulator, 


New South Wales, Electrical wages in, 
687 

New York City. Electrice trucks in, 200 

New York City, Hluminations in, 18 

New York printers? strike — benefii- 
Chicapo, 692 

New Zealand, Electrie vehicles in, 652 

New Zealand, Natonal hydro-electric 
schemes for, 8l 

New Zealand tax on enemy goods, 589 

Niagara Falls, Hlumination of, 595 

NEPE” accumulator, The, 744 

Nitrate plant, Heat balance of muscle 
shoals, 147 

Nitrogen Products Committe, 275, 626 

Nitrogen products project, 532 

Nitrogen, The fixation of atmospheric, 
595 

Noise, The measurement of, 354 

Non-ferrous materials, Government 
stocks of, 75, 203, 494, 7&2 

Non-ferrous Metals Industry Act, 43, 
109, 176, 205, 270, 336, 398, 445, 
655 

Non-ferrous 
tian, 295 

Non-ferrous mining, 527 

Non-radiating wireless receiving cir- 
cuit for the reception of damped 
and oundamped waves, by John 
Scott-Taggart., G14 

Norfolk, Oil in, I80 

Northrup-Ajax furnace, The, 58 

Norway, Aluminium production in, 589 

Norway, New sources of aluminium in, 
635 


Metals Research Associa- 


id 
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Humphreys, T.. 69$ 
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Jeffery, S. F, 508 

Jones, K. Bo 45 

Joyner, R. B., 213 
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Lawrence, Sir Joseph, 566 
MacCleod, Lieut. S. E. S., 213 
Mercier, Dr. C. AL, 3R 
Moulden, E. S.. 629 
Murphy, N. M., 20 

Powles, H. H. P.. 182 
Rathmore, Lord, 278 
Raworth, B. A. 470 
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Sachs, Edwin ©., 342 
Schabert, J., 246 
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OBITUARY—continucd. 


Starr, D. A., 20 

Vickers, A., 83 

Ward, Prof. A. W, 117 
Wardale, J. D.. 4v 
Warren, 5., 790 

Weaver, N. D., G94 
Werks, F., 83 

Wellman, S. T., 213 
Wickstecd, J. Hartley, 822 
Wright, J., 149 

Wright, Licut. W. Va 470 


Octaval rule, An, 306 . 
Officers, Training of demobilised, 180 


OFFICIAL REIURNS— 


Aluminium Corporation, 279 

Anglo-American Telegraph Co., 117 

Banbury & District Electric Supply 
Co., ol 

Barbados Electric Supply 
tion, ol 

Bastian Meter Ca., 117 

Birkdale District Electric Supply Co., 
117 

Brisbane Electric Tramways Invest- 
ment Co.. 311 

British Electric Transformer Co., 150 

British Ever-ready Co., 311 

Brompton & Kensington 


Corpora- 


E.S. Co., 


1 

Brook, Hirst & Co., 182 

Brotherton Tubes & Conduits, 279, 
31L 

Brush Electrical Enginering Co., 182 

Bury Electrical Plant Co., 311 
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MENTAL EFFICIENCY. 


Mucu has been heard during the last few years of the 
value of brains in industry. Like the noble lord in’ 
“ Iolanthe,” people have the greatest, respect for brains, and 
often wish they had some themselves. It is worth while to 
consider what is meant by the expression, and to endeavour ; 
to present a clear idea of what there is about: the brainy 
man that makes him different from his neighbour. Worldly 
success is. not necessarily a measure of braininess. Mere 
capability in the execution of some particular work is not 
always reliable as an indication of that quality. There 
must be a breadth of vision, an adaptability to new ideas, 
a faculty of imagination, in the leader of men. He must 
be able to make progress as well as to do the best there is 7 
to be done at the present time. | 


At a Conference held by the Imperial Education 
Committee of the War Office, recently, there were 
discussed the problems which had arisen in the opera- 
tion of the educational schemes adopted in the 
Armies of the Empire, and on June 12th the 
subjects discussed at Australia House were :—“ Educa- 
tion to Meet Specific Technical and Commercial Needs 
within the Empire”; and “Co-ordination of Research 
and Distribution of Information as to the Technical and 
Commercial Needs of the Empire.” The chairman of the 
meeting, Sir Henry Hadow, recently appointed to the Vice- 
Chancellorship of the University of Sheffield, opened the 
discussion, and was followed by Mr. J. C. Maxwell Garnett, 
Principal of the Manchester College of Technology ; Mr. 
A. P. M. Fleming, O.B.E., manager of the Research and 
Education Department -of the British Westinghouse Co., 
Ltd., Manchester ; Major Stallard, of Johannesburg; Sir _ 
William Ashley, Vice-Principal of the University of 
Birmingham ; Sir Frank Heath, secretary to the Depart- 
ment of Scientific and Industrial Research ; Prof. Boyle, 
of Alberta; and Lord Bledisloe, better known as Sir 
Charles Bathurst. 

The chief points that seem to emerge from the dis- 
cussion are that preliminary education must be wide and 
general, that specialisation must follow, that specialisation 
in commercial training has been overdone, and that special 
education, not merely of a technical kind, is required to 
make the best heads of departments. 

It is, perhaps, more necessary in the consideration of 
educational questions than in any other case, to get the 
proper perspective of the whole subject, and not to get so 
close to it that it becomes impossible to see the wood for the 
trees It is clearly impossible that an individual should 
specialise first in one direction and then in another until 
he has an expert knowledge of everything he is ever likely 
to meet with in his career. Life is too short, for one thing ; 
and it is unlikely that any person would ever be able to 
come from an educational establishment, whether of the 
character of a university or not, fully equipped to take 
immediate charge of, say, a department concerned with the 
design, or manufacture, or sale, of steam turbines. Training 
for the higher administrative positions is hest acquired by 
experience in some (not all) of the lower. Education of 
this nature never comes to an end. General education 
prepares the ground; special education determines the 
choice of a career—determines the particular form in which 
the individual can best render service to mankind ; and the 
power of observation, retention, and adaptation of knowledge 
to the purpose in hand must constantly be cultivated, 


. But when Sir Henry Hadow tells us that at Newcastle the 
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student in arts has to take a course of lectures in science, 
and vice versu; when Mr. Fleming associates himself with 
Mr. Garnett in calling for men who are well educated as 
heads of departments, and not merely technically ; when 
Sir William Ashley states that an economic training is 
wanted for all business men; why, then we begin to 
. wonder whether what is wanted is not a higher, better, 
and more efficient standard of general education. “After all, 
it is the general manager who runs a business, and his 
trained experts assist him to do it. 

The duty of the community in matters of education is, 
_ to see that every individual has a real opportunity of access 

to such facilities as will bring out his full measure of 
. capability and general usefulness ; and for this purpose to 
Increase the number and value of scholarships that are 
available until this duty is fulfilled, and no-one finds that 


-` the accident of poverty keeps him in the background al! his 


days. Private munificence might assist this aim, and 
memorial scholarships could frequently be made a matter 
of public subscription, as in the case of the late Sir 
William Ramsay. Students from technical colleges and 
other educational institutions might be asked to subscribe 
towards memorial scholarships for professors who have 
materially helped them. There ought to be a Silvanus 
Thompson memorial scholarship at Finsbury, an Ayrton 
Memorial at South Kensington, and so on. Scholarships 
can never be overdone; and while wealth continues to be 
distributed as unequally as at present, they form practically 
the only means of helping forward the masses of the 
people, and bringing out the talent which is a heritage of 
koth rich and poor. ; 


SUPPLY COMPANIES AND THE BILL. 


` 


SHARE prices in the list of London Electricity Supply 


Companies were unaffected by the introduction of the . 


Government’s Klectricity (Supply) Bill, 1919; but, on the 
second reading of the Bill, a nervous tendency developed 
which led to sales, and, therefore, to a general weakening of 
quotations. The full influence of the movement is worse 
than the prices reflect, because at times of late it has been 
none too easy to realise shares at any but the lowest-quoted 
levels.- This proved the more disappointing to holders in 
that a hope was raised in some quarters as to a possible 
extension of the companies’ tenure of life, as one result of 
the Bill; and as, for twenty years past, the share market 
had been overcast by uncertainties as to how the purchase 
clause of the Electric Lighting Act, 1888, would be inter- 
preted in 1931, when the clause became operative, any- 
thing which promised relief in this direction must be 
obviously a “bull” point from the point of view of the 
investor, to whom uncertainty is anathema, and insecurity a 
bar. This point—i.e., the chance of the purchase clause 
being relegated to the limbo of a longer future—is not lost 
sight of, but other factors were regarded as so much more 
pressing, and depressing, that market firmness rapidly 
evaporated, being replaced by the weakness now obtaining. 
It is an uniucky coincidence that the new Joan campaign 
should have been simultaneous with the fears of the Govern- 
mental alteration of the Lighting Companies’ concessions. 
When investors are turning out their strong boxes to see 
whether there is anything they can realise in order to raise 
money for subscription to a National Loan, they are liable 
to throw out securities which do not happen to be popular 
at the moment, and over the prospect of which uncertainty 
hangs pendulous. | 

In the early part of last week, certain of the undertakings 
issued a “memorandum for the consideration of share- 
holders in the London Electric Supply Companies.” 
Covering letters were sent in some cases. The Kensington 


‘attention. 
conclusion that the Bill, with amendments, wil] be a useful 


and Knightsbridge letter may be quoted. ‘ The directors,” 
it says, “ have given careful consideration to the provisions 
of the Bill; many clauses, which they view with great 
concern, are detrimental to our general interests.” Share- 
holders are urged to request their “ Parliamentary repre- 
sentative to support such amendments as will protect the 
existing rights and legitimate interests of shareholders.” 
That memorandum attacks in no measured terms the 
leading provisions of the Bill. It has Titerally no good 
thing to say for it. The Bill, according to this 
memorandum, violates and disregards Parliamentary 
bargains made with fhe companies. It is unfair and 
inequitable. It provides for the shortening of the com- 
panies’ tenure as regards part of their undertakings, and 
for the piecemeal taking away of their properties. Instead 
of the “ fair market ” value of the property at the time of 
purchase, as laid down in the Act of 1888, the companies 
under the 1919 Bill are to be paid the “standard price.” 
While depreciation is to be allowed in arriving at the 
standard price, no allowance is under any circumstances to 


“be made for appreciation. 


These are the main lines of a memorandum which, to 
speak candidly, over-presented the companies’ case, and 
which, by its silence as to any good points of the Govern- 
ment Bill, proved disconcerting and disquieting to share- 
holders. Not all the latter perceived that the memorandum 


was 80 manifestly a piece of special pleading as to induce 


the impression that even its authors did not desire it to be 
tuken too seriously. Possibly with the intention of pouring 
oil upon over-troubled waters, the directors of the County 
of London Electric Supply Co. issued, three days later, a 
circular-letter of milder tenor altogether. Assuming that 
shareholders will naturally wish to know the views of the 
board with regard to the Bill, the directors boldly declare 
that they welcome the main principle. In their opinion, 
however, the Bill as drafted is cumbrous, unworkable, 
and likely to paralyse rather than stimulate the de- 
velopment of electricity supply. It is stigmatised as most 
unacceptable, in that its provisions ignore the Parliamentary 
bargains of 1888 and 1908, are not in the public interest, 
are inequitable, and so on. The County Co. prints, 
however, quotations from the Home Secretary’s speech in 
introducing the Bill on its second reading, when he assured 
the House that the Government, in endeavouring sto 
provide cheap power, desired “ no avoidable hardship to 
any of the pioneers to whom we are so indebted, doing what 
is fair, we hope, to all.” As to the standard price fixed by 


the Bill, “the intention,” said the Home Secretary, “ is 


that a fair price, having regard to all the circumstances, 
should be paid.” 

This is a recapitulation of the position, as it stands at 
the time of writing, of the events over the past six weeks. 
Stock Exchange interested circles Jook on with keen 
Interchange of views brings out a fairly general 


one in the public interest, and that quite possibly share- 


‘holders are not likely to- suffer much through its passing 


into law. 
‘ SS Ee 
THE paper read by Captain L. B. 
eee Turner before the Institution of Elec- 
urrents. ; 


trical Engineers, on Monday last, was 
‘noteworthy in several respects. It was read at a season 
‘when the Institution, as a rule, is, to all outward appear- 
ance, on holiday—yet it attracted a full attendance, and 
elicited an interesting discussion ; it was the third of the 
series of papers on wireless telegraphy which has amply 
justified the policy of the President in inaugurating a 
Wireless Section of the I.E.E.; and it was in itself a 
model of what such a paper should be—concise, yet 
complete, lucid, restrained, and, what is only too rare in 
engineering proceedings, of high literary merit. The 
admirable and entirely successful demonstrations with which 
it was accompanied were not overdone, and the reading, in 
abstract, was well done. | 

The vacuum valve, or “triode,” is one of the most 
marvellous achievements of electrical science; it has 
rendered possible feats which could hardly have been 


— 
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conceived even five years ago. Originating in purely 
scientific research, it has been developed amazingly by 
technical research, and in itself constitutes a convincing 
proof of the necessity of carrying on both classes of investi- 
gation simultaneously and thoroughly. So striking and 
revolutionary are its capabilities, that it compels. us to 
question whether the hackneyed saying that “ Electricity 
is still in its infancy,” is not, after all, fully justified ; for 
.if, even at this stage of development, such fundamental 
departures from the commonplace can still be made, it may 
be, and probably is, the fact that even more unexpected and 
momentous discoveries remain to be effected. 

It is not many yéars since the invention of an ultra- 
sensitive detector for wireless waves, of a calling-up device 
for the same purpose, of a satisfactory distortionless tele- 
phone relay, of a high-pressure rectifier, of a device for 
intensifying telephone currents, of œ generator of high- 
frequency ‘oscillations, was eagerly desired; all these 
functions, and many more, are fulfilled by the triode in 
some form or other, with extraordinary efficiency. Captain 
Turner showed that his relay, operating with a power of 
one-hundredth of a microwatt, was 500,000 times as sensi- 
tive as the ordinary Post Office telegraph relay, and that the 
energy required to trip a P.O. standard polarised relay was 
one million times as great as for the valve relay. 

We cordially welcome this paper for a different reason 
altogether. Hitherto the British authorities have been 
exceedingly chary of permitting the publication of the 
details of the wireless apparatus developed during the war, 
and for such information we have had to go to American 
sources, upon which we have drawn freely. But the 
inevitable tendency of our British policy of secrecy and the 
American policy of publicity is to transfer much of the 
credit for the excellent progress achieved to our American 
friends, an obvious injustice to our own workers. That is 
not our fault—we must keep our readers informed as far as 
possible on all new developments. But we would vaatly 
prefer to derive such information from home sources, and 
we trust that the policy of silence which, necessary during 
the war, has been maintained in peace time, is now to be 
abandoned. 


i Ir is surprising what a lot of nonsense 

R is being talked about the shortage of 
Difticuities, | 20USeS for the working classes. People 
who complain of lack of enterprise on the 

part of local authorities and builders forget that owing to 
the exigencies of the war, Parliament was constrained to 
prevent works of construction of any magnitude being 
commenced unless with the consent of the Ministry of 
Munitions. Nor was it a light thing to assume that it 
was unnecessary to obtain that consent. A recent case 
(which is reported in the Law Times Reports) affords 
a striking illustration. A contract to effect certain 
improvements and repairs was entered into. No definite 
sum was mentioned, but it was expected that the work 
could be done for about £1,500. Subsequently the well- 
known order under D.0.R.A. came into operation, rendering 
it necessary for a licence to be obtained. A licence was 
granted to do the work at a total cost of £1,350 approxi- 
mately. Operations were begun. Wages rose, materials 
became more costly, and further work, including a new roof, 
was found necessary. This was carried out. In the result 
the total cost amounted to £2,671. The architect certified 
that the whole of this amount was due. The building 
owner paid £1,350, but refused to pay the balance, on the 
ground that the work in respect of which it was claimed 
was outside the licence granted by the Minister of 
Munitions, and was illegally performed. In the course of a 
long judgment, Mr. Justice MvCardie found that the 
building owner was entitled to succeed in an action brought 
against him. He had his house improved at an agreed cost 
of £2,671, but was held liable for £1,330 only. Quoth 


the judge: “They (the builders) were knowingly taking 
part in an illegal transaction, and they cannot, I think, 
recover the sums claimed in this action.” Here, then, is 
one reason why. builders have been a little shy of under- 
taking any large operations during the last few years. ~ 


Tur need of a “Society for the 


so eee advancement of all branches of engin- 
Engineers, €ering science in India” has long been 


felt; hitherto there has been no one 
organisation to which engineers of all branches could turn 
for the exchange of technical information and for social 
intercourse, though numerous engineering societies are amply 
represented in that great Empire. The impossibility of 
maintaining a separate organisation for each Society is 
obvious when it is borne in mind that the members are 
dispersed over so enormous an area, and earlier attempts to do 
so have been, to a great extent, unfruitful. A satisfactory — 
alternative has, however, been found in the incorporation of 
all engineers, irfespective of their specialist functions, in 
one all-embracing society. ~The subject was brought into- 
prominence in December last by a preliminary general 
meeting in Bombay, but the matter had been simmering for 
several years; efforts had been made to induce the 
Home engineering institutions to take joint action, but, 
unfortunately, while they expressed sympathy with 
the proposals before them, they with one accord threw cold ° 
water on the idea of complete co-operation between the 
members of the three great Institutions iu India. Under the 
chairmanship of Sir Thomas Holland, and with the strong 
support of Mr. A. C. Coubrough, Major G. H. Willis, and 
Mr. J. W. Meares, the formation of the new society was 
resolved upon unanimously, and an organising committee wus 


_ appointed. Rules were drafted, and a constitution was 


drawn up which provided for the formation of local associa- 
tions at suitable centres ; a high standard of qualifications 
will be maintained, and members of British and Allied 


engineering societies of approved standing wäl be admitted. 


The movement is warmly supported by the Indian 
Government, which, it is believed, will make membership 
of the Society a condition of appointment to posts under 
its control, and the membership of. the Society is growing 
at a phenomenal rate. 

A guarantee fund of Rs. 30,000 was readily raised at the 
very commencement, and we understand that ten times that 
sum would at once be forthcoming if required ; the sub- 
scriptions are, for members, Rs. 15, and for associate 
members Rs. 12, per quarter. The Society aspires to 
obtaining a Royal Charter of Incorporation, with the aid of 
the Government of India, and will probably in no long 
time become a power in the land ; it will be able to afford 
most valuable assistance to the Government as an advisory 
body on questions relating to technical education, engineer- 
ing schemes, regulations, &c. | 

One of the most prominent founders of the Society is 
Mr. E. M. Hughman, hon. secretary in India of the Insti- 
tution of Electrical Engineers; Mr. Hughman was 
appointed hon. organising secretary, and consequently the 
bulk of the work fell on his shoulders, until he recently 
came to England on leave. Major H. W. Brady is his 
successor, aud, as one of the original members of the Man- 
chester Engineers’ Club, and its first hon. secretary, he is — 
well versed in the factors of success. The new Society will 
deal with all matters pertaining to the advancement, of ° 
engineering science and the promotion of the welfare of its 
members, and will take steps to standardise engineering 
materials on the one hand and engineers’ salaries on the 
other. It will undoubtedly be of immense benefit to engi- 
neers in India, and its ultimate development, can hardly he 
assigned limits. | 
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ELECTRICITY SUPPLY AT SHANGHAI—EXTENSIONS. 


THE programme of generating plant extensions recommended 
in the report abstracted below, dated December 6th, by 
Mr. T. H. U. Aldridge. engineer-in-chief and manager of 


the Shanghai Municipal Electricity Undertaking, and. 


approved by the Electricity Committee, has been endorsed 
by the Council. 

In his report to the Committee presented last year, 
which led to the ordering of the 18,000-Kw. turbo-generator 
and other plant in the United States, Mr. Aldridge out- 
lined the general proposal indicating that the 18,000-Kw. 
machine would be erected in the original (1913) portion of 
the Riverside power house. The machine was to be placed 
in the position now occupied by the two A.E.G. 2,000-Kw. 
machines, At the time this report was made it was antici- 
pated that both the 10,000-Kw. Parsons and the 5,000-Kw. 
Fraser & Chalmers’ machines would have been delivered, 
erected, and put into commission long enough before the 
arrival of the 18,000-kww. machine to allow of the removal of 
the A.E.G. sets and their foundations, but the non-delivery 
of the Parsons set makes it inadvisable to scrap the A.E.G. 
machines for the present. The electrical generators of these 
two machines have broken down to such àn extent that the 
repairs cannot be undertaken by the department. It is 
hoped that it will be possible for them to be reconstructed 
in Japan, and if completed during the next year it will be 
advisable to retain the machines as stand-by and for meet-. 
ing peak ioads. In these circumstances the proposals which 
the engineer now makes are as follows :—The reconstruc- 
tion of the generators of machines Nos. 1 and 2, and their 
retention for a few years on their existing foundations in 
the 1913 section of the power house. The erection of the 
two 2,000-Kw. Willans turbines in a temporary building. 
The two 18,000-Kw. machines to be installed in a new 
extension of the turbine room, which will form the nuclens 
of an entirely new addition to the power house. 

It may not he necessary to order the boilers at the same 
time, or, at least, not the whole of the boilers which will 
ultimately be required for the new boiler house, which must 
be designed to contain boilers sufficient to provide a com- 
plete boiler house unit for 36,000 Kw. 

With the installation of the second 18,000-Kw. machine, 
the present limit of the site will be reached. The next 
step will be to remove all the A.E.G. turbine plant, 
amounting to 14,000 Kw., and in the space released to 
install another 18,000-KW. unit, retaining the 1913 boiler 
plant for supplying it with steam. Then may come the 
time to erect a second power station on the recently acquired 
adjacent property, complete with turbine, boiler, trans- 
former, switchgear, and coal-handling plant. 

In the past it has been found that the demands have 
overtaken the various extension programmes, and the depart- 
ment has really never canght up to the position of being 
able to operate with a safe margin. It will be seen from 
the foregoing that the ultimate demands for electricity 
supply in Shanghai and its neighbourhood cannot be fore- 
seen. ‘The extensions outlined do not by any means cover 
the ultimate possibilities of Shanghai’s electrical require- 
ments ; they should not be looked upon as approaching the 
. ultimate capacity of the undertaking. i 

Figures given in the report set out in detail the estimated 
increase of demand up to 1924, together with the suggested 
sizes of plant units to meet this :— . 


Safe load in kw. 


Estimated with allow- 

Plant capacity demand ance of spare 
in kw. KW, plant. 
1919 38,000 29,000 27,000 
TIIU saa 79,000 34,000 26,000 
t921 ces 65.000 39,000 $2,000 
1922... 83,000 45,000 60.000 
1923 way 83.000 63,00) 60.000 
1924* ... 83,000 58,000 60.000 

or 103,000 


Summarised, the advantages of duplicating the General 
Electric machine are, in the order of importance, (1) valuable 
saving of time in constructing the power-house extension 


“Jf the load increases more than estimated it may become 
necessary to have the first part of the second power house on the 
adjacent land completed, and have available additional xenerating 
plant in 1924. 


and carrying out a complete extension scheme immediately, 
and (2) interchangeability of parts. The advantage of 
(1) being able immediately to carry out the power-house 
extensions forms an argument in favour of placing the con- 
tract as recommended. It is reasonable to assume that 
if the G.E.C. plant is in commission at least six months 
earlier than if the order is placed in London, there will 
also be a gain in operating conditions, because for every 
month this new machine is on load there should be a corres- 
ponding saving in the coal consumption beyond that obtainable 
with the plant recently installed under the 1916 extension 
scheme. Moreover, it will enable the department to 
scrap the 14,000 kw. of A.E.G. plant in 1920 or 1921, and 
give time to clear out their foundations and prepare for 
the installation of another 18,000-kw. set. in the space so 
released in the 1918 part of the Riverside power house. It 
will, furthermore, make it possible to postpone the 
erection of the second power house on the new property 
until a later date, and generally would be more economically 
sound in the long run. ` | 

Part IIT of the report details the generating plant, switch- 
gear, transformers, and cables which should be ordered to 
provide adequate means of meeting the demands for elec- 
tricity during the period 1919-21. 

From the annnal report for 1918 on the working of the 
department, it appears that the past year was an anxious 
one, although the conditions were not so bad as in the two 
previous years. . The worst corner has been turned, and 
from now onwards the conditions under which the depart- 
ment has laboured—due to shortage of plant—should be 
materially improved. The works cost per unit sold and 
accounted for has increased exactly one tael cent; repairs 
and maintenance also show an upward tendency. Coal per 
unit has risen from 1°38 to 2°06 cents, due to the price 
having increased 77°6 per cent., but, in face of this, the 
actual coal used per unit sold has been reduced, and was, a8 
a matter of fact, the lowest yet recorded by the combined 
stations. The installed plant capacity of the two stations at 
December 31st last was 31,600 Kw. : Riverside, 26,000 KW., 
and Fearon Road, 5,600 kw. To the first-named station 
will be added one 5,000-Kw. Fraser & Chalmers turbo- 
generator (erecting), one 10,000-Kw. Parsons, and two 
1%,000-Kw. G.E.C. turbo-generators (building). 

The maximum load which occurred simultaneously at the 
two stations was 22,012, and the load delivered to feeders, 
21,122 Kw. But for the lighting restrictions the maximum 
load would have been about 500 kw. greater. The load- 
factor has risen to 46°77 per cent. It is the highest figure 
yet reached by this undertaking, and indicates the prepon- 
derance of power and traction supply. Total units 
generated at both stations amounted to 106,045.021, of 
which Riverside accounted for 100,298,500, and Fearon 
Road for 5,746,521. Total units sold amounted to 
86,209,609, an increase of OL per cent. over 1917 ; 
private lighting, 14,444,261, minus 761,758; public 
lighting, 1,141,973, plus 18,077; heating and cooking, 

99,852, minus 229,902; power, 66,024,895, plus 
8,842,005 ; traction, 3,764,678, minus 78,735. 

The falling-off in lighting is attributed to the dis- 
continuance of outside and advertising lighting (loss of 
900,000 units), restrictions on new consumers’ installations, 
and the economy exercised by consumers since the price was 
raised. The falling-off in units sold for heating and 
cooking was due to restrictions on the installation of 
additional radiators, and to the increased price of energy 
for heating purposes_now 60 per cent. above the original 
rate. Little advance in this line was possible due to plant 
shortage, but given a sufficiently low rate per unit, the 
success of the heating business is assured, and it is looked 
upon as a valuable asset. Some success was obtained in 
heating water by electric water heaters, and it is believed 
that this feature will also figure prominently in the future. 

During the year 100 miles of overhead cable was erected ; 
1:98 miles of E.H.T. underground mains; 2°05 miles of 
L.T.; and 1°45 miles of underground public lighting cable 
was laid. The efficiency of distribution is now &6°9 per 
cent. Considerable alterations and improvements were 
made in publie lighting. . Reliable data concerning the 
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useful life of nitrogen-filled metal-filament lamps have 
been obtained. The average life obtained from street 
lamps locally is 5,200 hours, i.e. about 15 months’ 
service. The net increase for the year in transformers was 
9, or 3,370-KW. capacity ; in sub-stations, 4 ; and in pole 
transformers, 2 ; the grand totals at the end of 1918 being : 
sub-stations, (6; pole transformer stations, 14; trans- 
formers, 114; capacity of transformers, 34,237 KW. New 
motors connected during the year totailed (net) 253, or 
4,381 H.P., the grand total being 1,779, or 27,720 H.P. 
The most noteworthy feature of the year’s working was 
the manner in which the demand for motors was main- 
tained by the smaller consumers, in spite of the prevailing 
adverse conditions. This fact was responsible for- the 
increase of 10 per cent. and 27 per cent. respectively in the 
number of motors connected and their total H.P., as compared 
with the previous year’s results. 

The net profit on the year’s working, after providing 
taels 449,908 for depreciation and taels 390,535 for interest, 
was taels 302,138, against an estimated taels 433,919. 
That the profit has not reached the anticipated amount is 
attributed to the falling-off of lighting units sold, which was 
due to the causes already explained in another part of the 
report. The estimates for 1919 indicate a profit of 
taels 332,123, after providing taels 516,000 for depreciation, 
and taels 536,401 for interest. In June, 1918, the sum of 
taels 364,000 was paid over to the Council’s general funds 
from the profit of 1917, 

The European staff of the undertaking now numbers 79, 
and the Chinese 1,198. | 


MOTOR-DRIVEN VENTILATING FANS: 
SOME CRITICISMS. 


By 8. LEES. 


BREAKDOWN of electrio motors due to failure of integral 
ventilating fans is a common source of trouble, especially 
with alternating-current type machines. Defective de- 
sign is directly responsible in the majority of such cases 
of failure, while not a few can be attributed to faulty work- 
manship, and collapse of fans arising from lack of proper 
knowledge of the electro-mechanical conditions obtaining 
is of frequent occurrence. 


A fact which does not seem to be appreciated by a good’ 


many designers of electric machinery is that the mechanical 
movement of air has now become a highly specialised branch 
of engineering. Fan design being a complicated scientific 
process involving an intimate and practical understanding 
of wind mathematics is, therefore, rather outside the scope 
of the average electrical engineer designer. 

Many so-called self-ventilating motors are provided with 
fans weakly designed and fitted in such a manner as to be 


positively harmful, as for instance a certain make of a.c. 


motor having an impeller attached at each end of the rotor. 
A veritable wind-jammeri; this particular form of fan actually 
produces air pocket, and, in addition to being a useless 
accessory, it sooner or later becomes a source of danger to 
the working of the machine, owing to an unmechanical 


- Method of fixing the runner. An otherwise excellent type 


of a.c. motor, the product of an eminent firm, is seriously 
marred by a badly-designed fan. The form of impeller or 
runner in question is designed somewhat on the lines 
of a cased medium-pressure fan, such as is used for boiler 
(draught, forced ventilation, &c. The multi-blades are 
attached to a shroud-ring of robust construction, but the 
back or carrying-plate—a mild steel stamping of the same 
thickness as the shroud-ring but thinner than the blades—is 
perforated, presumably for lightness, to a dangerous degree. 
The method of attaching the fan to the rotor casting is ex- 
tremely crude ; the back plate is pierced at four equi-distant 
points pitched very close to the shaft hole, and four corres- 
ponding studs screwed to the rotor casting carry the fan 
runner. Note that no hub, boss, or stay of any kind 
Whatsoever is provided—an omission which not even a 
third-rate fan maker would be guiltg of. The enormous 
centrifugal stresses set up in an already improperly 
balanced runner quickly cause buckling of the back 


plate, the stud holes become eccentric, and the studs 
get sheared until ultimately total collapse occurs unless 
preventive measures are adopted. An example of 
the form of fan under review is before the writer. 
Obviously caught just before collapsing, the stud holes are 
elongated to twice the original size, the studs being 
practically cut through. The runner could be withdrawn 


without removing the studs owing to the enlarged state of | 


the holes in the back plate. Incidentally, the winding of the 
motor was badly damaged by the loose fan striking the 
stator end turns. 

An illustration in proof of the statement made at the 
beginning of this article is found in the case of a certain 
well-known make of machine. The fan consists of a solidly- 
built iron casting as in a 20-H.P. unit weighing some 10 lb. 
average—of the spoked-wheel pattern. Sheet steel vanes 
bent at right angles are attached by rivets to the rim of the 
wheel, no shroud-ring or stays being provided. To properly 
balance a fan runner of this description is practically 
impossible, and trouble inevitably ensues ; this may occur 
in one or both of two ways. The vanes sooner or later 
work loose due to the imperfect method of attachment to 


the rim of the runner. The effect of magnetic leakage | 


produces distortion of the vanes which ultimately break, 
along the inside of the bend usually. Another similar type of 
machine by a different maker also comes in for very casual 
treatment in the matter of the fan fitment used. A 
number of angular pieces of sheet steel each held by one 
ridiculously small set screw are secured to convenient points 
at the ends of the rotor casting. Closely akin is yet another 
type of machine having only one fan vane at each end of its 
rotor. Note the utter inconsistency in balancing 
mechanically a rotor so fitted, the whole calculation of 
which will, with almost a certainty, sooner or later be upset. 
That a machine bearing a name should be turned out with 
such miserable attachments as above described would seem 
to pass comprehension. Unfortunately, however, such is 
the fact. Motors fitted with this kind of apology for 
ventilating fans are being marketed at the present day. 
In a typical case of recent failure, a motor of the type 
referred to had nine out of the twelve vanes constituting 
its fan broken off. The detached pieces were scattered in 
all directions inside the machine, and one of the vanes had 
lodged between the frame and a live terminal, where it 
became wedged so firmly as to cause breakdown of insula- 
tion, resulting in serious damage to the stator winding. 

It does certainly seem hard to understand the reason 
why so many otherwise excellent patterns of a.e. 
motors should be marred and their future working 
jeopardised by incorporating in the design the now all- 
too-conventional angular paddles passing for ventilating 
fans. Invariably attached in a detestably casual manner 
to some more-or-less convenient point or other of the rotor or 
its, shaft, the determining factor apparently seems to be 
how least the fitment will interfere with the more important 
features of the machine design. 

One might continue indefinitely describing the many 
different, and withal indifferent, fans used by motor makers 
of repute and others not quite so well known. Many 
cases could be cited of failures arising directly from 
bad design, not a few of which had broken down 
repeatedly, from the same cause on each occasion An 
effort would appear to have been made by one or two 
manufacturers to copy the multi-vane runner of a 
certain well-known type of cased-fan. Usually, such 
chance copying results in failure to achieve satisfactory 
results, the reason being not far to seek ; and obviously 
there is another aspect of such practices which does not 
seem very commendable, to say the least of it. 

In passing, a point which rarely receives serious attention, 
especially by the user, is the amount of power required to 
propel the average integrally-fitted fan. The results of 


accurate tests almost invariably prove interesting, and 


sometimes the figures obtained are surprising, sufficiently 
so, indeed, to warrant the removal of the fan. 

The satisfactory ventilation of electrical machinery by 
means of fan draught is a big subject, and perhaps hardly 
properly within the scope of these notes ; by courtesy of the 
editors it may well, however, form the subject-matter for a 
future article. 
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THE ELECTRICITY SUPPLY BILL. 


(Continued from Vol. 84, page 751.) ` 


THE POLITICAL ASPECT. 


Now that the Bill is under actual debate, its political 
aspect is coming to the fore. Asa matter of fact, the Bill 
might be viewed as compounded of two almost independent 
elements—one the machinery by which the actual work of 
unification of supply will be carried out, the other a super- 
imposed administration which shall give it that particular 
political savour which will make it palatable to the 
nationalising section. As the Bill stands, it is frankly 
a nationalising scheme. Whether the Government 
in giving it this particular garb was merely following a 
policy of tactics, remains to be seen. Conceivably the 
Government may have decided to go the whole hog for a 
start, leaving the whittling down to be done during the 
progress of the Bill, and thus relieving the Government 
itself of any charge of not having gone far enough. Without 
going into questions of abstract economics, there is no doubt 
that we have reached a position where State ‘control will 
come, whether any particular party likes it or not. The 
question is how to adjust the political part so as to give as 
free a hand as possible to the actual working of the scheme. 
The practical course would appear to be to make every con- 
cession in this direction which would not seriously hinder 
the working of the undertakings. After all, unification of 
supply and generation in bulk at a super-station is technical 
work carried out by: a technical staff, and given the same 
engineers and commercial managers, they would run the 
station just as efficiently under one administration as 
another, provided, of course, that there was proper incentive 
to doing so. This should be taken as the starting point, 
and the administration adjusted accordingly. The present 
opposition to the District Electricity Boards is mainly 
grounded on the claim that as a directly managing body, 
they are too heterogeneously and clumsily constructed to 
afford any likelihood of success in actual working. The 
problem to be solved is how to adjust the political 
machinery so as to fulfil the popular demands, and leave 
the actual management as free as in an ordinary business 
concern. 


Issuing a memorandum closely paralleling that of the 
Provincial Electric Supply Committee, which was 
abstracted in our last issue, the directors of the City of 
London Electric Lighting Co., Ltd., state that they wel- 
come the main principle of the Bill, which is to establish a 
new body called the Electricity Commissioners for the pur- 
pose of promoting, regulating, and supervising the supply 
of electricity throughout the country. Provided that the 
Commisssoners selected are men of wide business experience 
and include some who have practical knowledge of elec- 
trical supply, this should greatly simplify and facilitate the 
development of electric supply generally. But, in the 
opinion of the directors, the Bill, as drafted, is cumbrous 
and unworkable, and likely to paralyse rather than stimu- 
late the development of electric supply. Also, the provisions 
contained in the Bill for the purchase of existing generating 
stations and transmission lines are most unacceptable, 
ignoring as they do the Parliamentary bargain contained 


in the Electric Lighting Acts of 1888 and 1908, on the. 


faith of which the money at present invested in electricity 
supply has been subscribed. 

Shareholders are advised to inform their members of 
Parliament that, while they regard the appointment of elec- 
tricity Commissioners as a distinct advance towards the 
co-ordination of electric supply, they consider it most im- 
portant that such Commissioners be left free to make what- 
ever arrangements they may deem advisable for improving 
and developing electricity supply in different parts of the 
country; are of opinion that many of the provisions con- 
tained in the Bill, including the formation of District 
Boards, are unlikely to effect the purpose aimed at ; and 
protest in the strongest manner possible against the breach 
of the Parliamentary bargain under which their capital has 
been invested. 

At a meeting of the London Labour Party Executive 


the provisions of the Bill were regarded as very unsatis- 


fatory ; the executive demands bhat electricity supply shall 
be entirely owned and controlled by the public, and is 
pressing this view on the Parliamentary Labour Party. 

On ‘Thursday, last week, the money resolution on the 
Electricity Supply Bill was discussed in Committee of the 
House of Commons. The resolution authorised the 
Treasury to advance a sum not exceeding £20,000,000 in 
connection with the construction of interim works. 
Colonel Gretton moved an amendment to limit the amount 
to five millions, and Mr. G. Balfour proposed to reduce it 
further to one million. Mr. Joynson-Hicks asked for 


more detailed information as to the purpose of the expendi- 


ture, but Sir A. Williamson said that the electrical under- 
takings contemplated would be of great magnitude, and 
would be under construction for some years. The precise 
amount of money required could not possibly be stated. 
He believed that a large scheme was under consideration, 
or had been commenced, in the North Midlands, with the 
sanction of the Ministry of Munitions. The evidence 
given before the Committee of which he was chairman was 
in favour of financial assistance from the State until the 
national system was in working order. Mr. Neal supported 
the resolution, and Sir Hamar Greenwood, for the Home 
Office, said there was every reason to believe that the 
undertakings would be reproductive. The plans could not 
be restricted to one year, and the proposed reduction 
would kill the Bill. The amendment was rejected 
by 136 .to 26. Mr. Joynson-Hicks then moved 
the reduction of the amount of stock on which the 
Treasury might guarantee the interest from 25 to five 
millions. Sir Fred. Banbury referred to the financial 
“ mess ” that the Government had made of its commercial 
undertakings hitherto. Sir H. Greenwood said that the 
Treasury guarantee was only required to enable loans to 
be raised at a low rate of interest, and Sir A. Williamson 
said the main purpose of the amount was to pay for existing 
power stations and lines when they were taken over. ‘There 
would necessarily be a loss at first, on account of the pur- 
chase of obsolete plant, and the insufficiency of the demand 
to load up the new plant in the early years. The amend- 
ment was rejected by 125 to 32, and the motion was 
agreed to. 

A special meeting of the Dublin Corporation passed a 
resolution expressing the belief that the Electricity (Supply) 
Bill would not benefit Ireland, and urging that, as the 
Committee had not investigated Irish conditions, which 
differ very materially from British conditions, the clauses 
applying the Bill to Ireland be struck out. 

According to the Times, Mr. J. B. Braithwaite, chairman of the 


County of London Electric Supply Co., has resigned his position, 
and Sir Ernest Hiley has been elected to succeed him ; this change 


- ig the result of recent negotiations which have resulted in an 


influential and important proup forming connections with the 
company and its associated concerns. For some time past the 
company has been m:king preparations for taking a leading part 
in any movement that may develop towards improving the electricity 
supply of the metropolis, and the change in the chairmanship is 
regarded as indicating that the policy of expansion will now be 
carried out. 
(To be continued.) 


Belfast.—L.G.B. Inquiry.—The L.G.B. held an 
inquiry last week into the application of the Corporation to borrow 
£320,000 for electrical development, the proposed loan being a 
supplemental one tothe loan of £310,750 already sanctioned. For 
the Corporation it was said that the loan was necessary a8 the 
demands of the shipyards, mills and distilleries, for electricity 
had exceeded anticipation. The city electrical engineer estl- 
mated the simultaneous demand in the winter months of 1922 
at 20,000 KW. The capacity of the present plant was 17,850 KW., 
and totally inadequate. Mr. J. H. Rider, consultant te the 
Corporation, said that the sooner the Corporation extended the 
building the more profit it would make. The proposed expenditure 
was justified, and as compared with what schemes were costing in 
England and Wales, the amounts were small. Even if the ship- 
yard supplies were shut down altogether, the scheme would be 
profitable to the city. The Harbour Power Station would be the 
best investment the city had gone in for for many years, 
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THE OSCILLATORY VALVE RELAY: A THERMIONIC TRIGGER DEVICE. 
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By Captain L. B. TURNER, M.A. 


(.1bstract of paper read bzfore the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tue function of a relay is usually that of an automatic 
switch, whereby the arrival of a relatively feeble signal is 
made to close or open the circuit of a local battery competent 
to perform tasks for which the power of the incoming signal 
is insufficient. There is a threshold strength of signal, below 
which no local effect is produced, and above which an effect 
is produced whose magnitude is independent of the strength 
of the controlling signal. l 

Amplifiers, unlike relay3, have not until recently had a 
widespread use. Perhaps the Heurtley hot wire and the 
Brown imicrophonic contact instruments are the best known. 
But with the introduction a few years before the war of the 
three-electrode thermionic tube (De Forest, Lieben-Reisz), 
and especially with the subsequent introduction of tubes 
depending on pure electron discharge (Langmuir) and various 
ingenious methods of using them (mainly evolved by the 
French), electric aznplifiers or ‘‘triodes’’ have suddenly 
assumed immense importance in wireless telegraphy and are 
destined in the near future to find the most widespread 
application. 

Fig. 1 shows a triode of a pattern produced by the French 
early in the war. Here F is the “filament,” a tungsten wire 
brightly incandescent; G is the “grid,” an open helix of 
nickel wire concentric with the filament; and A is the 
“anode,” an outer concentric cylinder of nickel. These are 
supported in @ glass bulb exhausted to the best obtainable 
vacuum. Triodes of this pattern were designed to be fairly 
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Fic. 1.—A ComMMOoN PATTERN or TRIODE. 


well suited to a great variety of uses; and the consumption 
of them by the French,and British during tbe war must 
have run into a good many hundreds of thousands. 

If the anode is maintained at a fixed potential v above the 
negative end of the filament (as by short-circuiting the resist- 
ance k in fig. 2), and the potential vg of the grid is varied, 
the anode current ia is found to vary as shown by the curves 
in fig. 2, each of which refers to a different constant value of 
va Over the steep straight parts of the curves we have 
large changes of anode current in a high-voltage circuit pro- 
duced by small changes of potential of the grid. The relation 
is a linear one; increment of anode current equals a constant 
g tunes the increment of grid potential producing it. . In- 
Spection of the curves shows further that an increment of 
anode potential also produces an approximately proportional 
Increment of anode current, a tines the increment of anode 
Potential. Now, in the circuits of fig. 2 a rise of anode cur- 
rent produces a fall of anode potential equal to the ohmic 
drop in the resistance R. As R is increased so as to become 
very large compared with the anode resistance 1/a, the ampli- 
fication ratio approximates to g/a. In the pattern of triode 
We are considering g = 0.3 milliampere per volt, and a = 0.04 
mnilliainpere per volt approximately, so that amplifications up 
to 8 may be obtained. l 

Such a device has sometimes been designated a thermionic 
relay, but this is an undesirable use of the term relay, for 
there is a very clear distinction between its performance and 
that of a relay as already described. Here there is no thres- 

old. effect, the smallest incoming signal producing some 


change in the local circuit; and the local circuit effect is a 
magnitied copy, more or less true to scale, of the incoming 
signal. The distinction between relay and amplifier is a 
useful one, and should not be allowed to disappear. 

Various methods of grouping several triodes, each function- 
ing more or less in the manner described above, have been 
evolved, and aroplifiers suitable for frequencies ranging from 
units to millions of periods per second have been constructed. 
They stand out from the earlier amplifiers, in which the velo- 
cities of molar masses instead of electrons must be controlled 
by the signal, in the emallness of the input powers which 
can usefully be dealt with. l ; 

The oscillatory valve relay is a relay, not an amplifier; but 
it depends on a triode as the link between the * in ” and the - 
‘out ” circuits, and consequently shares with modern ampli- 
fiers something of their extraordinary sensitivity, robustness 


i 
T 
| 


ff 


Anode current 7, in milianps 
2 ‘ e 


fi A Lit 


o 10 29 30 
Grid pottntial y in volts ty 


Fic. 2.—TRIODE CHARACTERISTIÇĢS. 


and flexibility as to frequency of operative signal current. 
Under suitable conditions the system shown in fig. 3 becomes 
self-oscillatory, drawing the necessary energy from the 
battery Ba in the anode circuit. If g is less than a critical 
value, a small oscillation cannot be self-sustaining; if g ex- 
ceeds the critical value, any oscillation, however small, will 
increase in amplitude up to an equilibrium value at which 
the losses in the triode circuits are equal to the power supplied 
from the high-tension battery Ba. 

Fig. 4 is an extension of fig. 3 showing how such an 
arrangement may be utilised as a self-restoring relay adapted 
to be operated by signal currents of frequencies of the order 
of hundreds or thousands of periods per second. The grid 
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Fic. 3.—SELF-OSCILLATING TRIODE SYSTEM. 


Fic. 4.—Circuits or VALVE RELAY FOR LOW-FREQUENCY 
= l SIGNALS. 


potential is finely adjustable on the potentiometer P; and 
when it is set a small amount, called the ‘* margin,” below ` 
the critical value, called the ‘‘ threshold,” any signal applied 
to the transformer Tp T, producing in T, a momentary electro- 
motive force of the right sense and exceeding the margin in 
amplitude, sets the system into oscillation. The accompany- 
ing rise of current in the coils of the electro-mechanical relay 
E.M.R. (ordinary telegraph relay) pulls over the tongue rT, 
short-circuits the anode reaction coil, and thereby quenches 
the oscillation, which is thereupon only re-ignited on the 
arrival of another signal in the transformer primary Tp. The 
opening of the contact between T and s may be used to con- 
trol any indicating or other relaying apparatus. 

In the form of valve relay sketched in fig. 4 we are not 
interested in the frequency of the oscillation: we are con- 
cerned merely to arrange that the incidence of oscillation 
shall be marked by a conveniently large rise of mean anode 
current. For several reasons, however, it is convenient to 
make the frequency high, or at least enormously greater than 
frequencies of the order of those of the signal currents. In 
the valve relay described*in the next section the frequency is 
about 4 X 10° periods per second. 

Fig. 5 is traced from a photograph of a valve relay designed 
for signals of acoustic frequencies, containing its own grid 
and anode batteries and requiring externally only a 4-volt 
battery for the filament. It is provided with a small electric 
lamp as an indicator, together with a change-over switch 
allowing any eaternal apparatus to be substituted for the 
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lamp. It was designed to replace the ordinary telephones 
used to read Morse signals from a wireless receiver, or over 
the wire of an ordinary buzzer field telegraph set. It may 
of course be used after an interposed amplifier, but without 
any amplifier it is sufficiently sensitive to respond to, signals 


only strong enough for comfortable commercial work, such as 
are said in Army notation to be of strength " R7.” 

|A demonstration of the smallness of the energy required to 
trip the relay was provided by connecting an ordinary micro- 
phone, with transformer and 2-cell battery, as the source of 
signals. The microphone was provided with a small trumpet, 


Fic. 5.—VaLve RELAY FOR ACOUSTIC FREQUENCIES. | 


Fic. 6.—Circutts OF VaLVE RELAY FOR HIGH-FREQUENCY 
SIGNALS. 


and the relay ig oats to a clap of the hands or a shout in 
any part of the lecture theatre.) The power of the steady 
incoming signal sufficing to operate this instrument is of the 
order of 10-* watts. An ordinary Post Office telegraph relay, 
of the type which is embodied in this instrument and is con- 
trolled by the anode current of the oscillating valve, requires 
an operative power of at least 5 x 10 watts for reliable 
working even at low speeds. The-war has proved the high- 
vacuum triode to be an instrument adapted for unskilled 
use in the field of battle. The only adjustment in this instru- 
ment is that of a potentiometer to. regulate the potential of 
the grid to a tenth of & volt or ao. — 

This relay. may be said to be of aperiodic or non-tuned 
type in that the frequency of the. signal current bears no 
relation to the frequency of the oscillation set up. Such a 
type is well adapted to acoustic frequencies, because it is 
feasible to build for such, frequencies quasi-aperiodic trans- 
formers capable of producing on the grid (whose impedance 
is sensibly infinite at such frequencies) a large rise of potential 
with an expenditure of only minute power. If the aperiodic 
iron-cored transformer is replaced by suitable tuned high- 
frequency circuits whose frequency is, however, still much 
helow that of the oscillation generated in the relay, a relay 
of like sensitivitv, but for high-frequency instead of acoustic- 
frequency signals, can be constructed. Such a relay for 
wireless signals is sketched in fig. 6. 


But where high-frequency currents such ae those of wire- 


lesa telegraphy are required to operate the relay, particularly 
if these are undamped or “continuous wave,” an immense 
advantage accrues from tuning the oscillation-generating cir- 
cuits of the relay to the frequency of the operative signals. 
Sensitivity is greatly enhanced, and there is added the pos- 


Fia. 7.—A VALVE RELAY FOR WIRELESS SIGNALS. 


sibility of an exalted selectivity as between signals of unequal 
frequencies and between eignals of the same frequency but 
unequal decrement. The A, circuit of fig. 6 is then conveni- 
ently omitted, the \, and \, circuits are coupled together, 
and \, is made equal to the wave length A, of the antenna 
and the incoming signal. To prevent the antenna being 
set. into violent oscillation by the relay (as well as to obtain 
additional sensitivity), one or more amplifying triodes may 
be interposed between antenna and relay. 

It should be noticed that the high-frequency valve relay, 
unlike other wireless receivers, embodies neither heterodyne 
nor rectifier. - 

A valve relay xeceiver deaigned for wave lengths of 1,500- 


3,000 metres, containing its own grid and anode batteries 
and comprising one high-frequency amplifying triode, ia 
shown in fig. 7, which is traced from a phoeur oh’ 

_ This valve relay is, by movement of a switch, converted 
into an ordinary autoheterodyne receiver, and is used as euch 
when tuning up fo a continuous-wave signal, the final tuning 
being to the ‘silent space,” i.e., to zero beat frequency. 
On then switching over from * phones” to " relay,” and 
adjusting the potentiometer to a potential just below the 
threshold, we are left with a circuit exactly tuned to the 
incoming signal and of nearly zero decrement. The dis- 
crimination between continuous-wave and spark signals observ- 
able with this simple instrument is very striking. Thus a 
spark station of nearly the same wave-length as a desired 
C.W. station, and strong enough to jam the latter hope- 
lessly as an autoheterodyne receiver, can be made innocuous 
for reception on the valve relay. 

In the two forms of valve relay already described, the signal 
current was alternating or intermittent and produced the 
requisite rise of grid potential by the simple mediation of 
some form of transformer. For the relaying of slowly chang- 
ing currents such as those from telegraph cables, the current 
and not its rate of change must be made to affect the relay. 
This is easily accomplished, with striking sensitivity, by 
placing an inductance of suitably large time-constant in the 
circuit, accumulating energy therein as long as the conditions 

rinit, and then causing the current to change rapidly, as 

y breaking the circuit of the inductance, thus producing 
momentarily a large potential difference across the induct- 
ance. This momentary potential difference is applied directly. 
or through a step-up transformer, to the grid of the valve 
relay. Thus ip fg. 8 the incoming current from a cable 
charges condenser c. The switch tongue P of the automatic 


_ewitch P Q R alternately dwells on contacts Q and R. Dur- 


ing the Q contact a current from the cable and condenser 
C grows in T,, storing enegrv in the transformer. When 
p leaves Q this current rapidly falls to nothing, producing 
a change of grid potential. This trips the relay, which is 
subsequently quenched by contact between P and R or by 
other means. . 

The sensitiveness to positive and negative currents may 
be made very unequal, and two such relays may be associated 
for double-current working. 

In a trial with a certain transformer Tp T, (fig. 8), 1¢ was 
found possible to trip the relay reliably by breaking 4 micro- 
amperes in a primary of about 1 henry. The energy łu? 
available for tripping the relay was thus 8 X 10-7” watt- 
seconds. Experiments on tripping a Post Office standard 
polarised relay in a similar manner show that for this relay 
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Fic. 8.—Circuits or VALVE RELAY FOR QUASI-STEADY CURRENTS. 
FiG. 9.—INTERQUENCHING CIRCUITS FOR DOUBLE VALVE RELAYS. 


a corresponding energy of at least 5X 10 —* watt-seconds 
(1 milliampere in over 100 henries) is necessary, 7.€., over a 
million times as much as for the valve relay. 

The valve relay in this form must, it is thought, be adapt- 
able to submarine cable working; but this is not an easy 
problem and only preliminary trials have so far been made. 
_ When the relay has been tripped and the oscillation started, 
it has to be reset by quenching the oscillation and allowing 
the currents in the anode and grid circuits to die down to 
their non-oscillatory values (small and zero respectively). 
This is, of course, an asymptotic process never fully com- 
pleted; and if the rate of fall of current is still appreciable 
when the quenching contact is reopened, there is an extra 
potential on anode or grid or both tending to reignite the 
oscillation. The longer the duration of quenching contact, 
the smaller the reigniting potentials will be; but, whatever 
they are, they must be providen for by a margin sufficiently 
wide to make them inadequate to trip the relay afresh. 

For high-speed work, the acoustic valve relay of fig. 5 18, 
as it stands, unsuitable. The tongue of the mechanical relay 
must qpench at least several times during a Morse dot, and 
in this instrument its speed is insufficient for signalling at 
more than about 20 words per minute. The slowness 18 
due to the fact that during oscillation a considerable mean 
grid current (about 0.2 inilliampere) is built up in the 
secondary of the signal transformer which is of large induct- 
ance (some 50 henries). By using a triode with coarser grid 
and higher anode potential, this grid current can, however, 
be wholly suppressed. In the high-frequency form of relay 
grid current is harmless, since there is no large inductance 
in the grid circuit. The anode current in the magnets of the 
mechanical relay is then the limiting factor. The wireless 
valve relay of fig. 7 is satiafactory up to 40 or 50 worda per 
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minute. For higher speeds it is preferable to provide for 


weaker oscillation and use an externally operated quenching 


switch, the mechanical relay being retained as an indicator 
ony. The mechanical relay has then. to move over only once 
per Marse dot, instead of several times per dot. 

In the endeavour to reach really high speeds such as 
several hundred words per minute, the limit must ultimately 
be fixed by inability to quenh fast enough. At 100 words 
per minute, with 5 quenches per Morse dot, the duration of 
quenching contact must be less than 1/400 second. An in- 
genious arrangement for double-current (or two-si nal wire- 
less) working, which avoids the necessity of quenching more 
than once per Morse dot, has been devised by Major Fuller, 
R.E., and Lei. Lemon, R.E., of the Signals Experimental 
Establishment. The principle is shown in fig. 9; M and s are 
the two valve relays, adapted to be tripped- by the marking 
and spacing signals respectively. The tongues are shown 
in their positions of rest, the triodes not oscillating. At the 
heginning cf a marking signal, the upper tongue moves to 
the left and stays there. At the beginning of the subsequent 
spacing signal, the lower tongue flicks over to the left, and 
quenches M, Whose tongue thereupon falls back to the right; 
this quénches s, thus restoring its tongue to the right; and 
all is still until another marking arnal arrives. 

It is-not claimed that the new re ay is a receiver of unique 
sensitivity. But it is believed that no other relay capable of 
being manipulated by operators not highly skilled, and able 
to withstand ordinary conditions such as draught and vibra- 
tion, can approach its performance. 

A wireless call device for the small islands and lighthouses 
lying a few miles off our coasts can be provided with the aid 
of the relay here described. 

The valve relay responds when the signal reaches, if only 
for a brief moment, a certain strength, adjustable by the 
umng of a potentiometer handle, and expressible with 
Precision as the difference between two voltmeter readings 
of the gird potential. It constitutes, therefore, a simple and 
convenient instrument for measuring peak values of potential 
or current, of any frequency and wave-form; and, in one such 
particular application, may Dione an aid to precise wireless 
experimentation as a ready means of measuring signal 
strength. The instruments have been produced at the Signals 
Experimenta! -Establishment, Woolwich. 


Discussion. | 


Mr. A. A. CAMPBELL- SWINTON drew attention to the wonders 
Which had been accomplished during the war: the triode was 


At tbe National Physical 
Laboratory he was told that there was no difficulty in using 
six tubes in cascade, each magnifying 18 times, making a total 
amplification of 34 million times. Ordinary relays produced 
istortion, which was magnified by putting them in series; 
with the valve there was no distortion save that due to the 
transformers, dec. . Signals from a 100-Kw. station 200 miles 


way could be received with a coil of wire one yard in dia- 


meter, the actual power received being of the order one 
twenty-millionth of a watt, and with this recording instru- 
ments could be operated. 

Mr. J. E. TaYtor said that it would have'been more appro- 
priate to compare the valve relay, not with a P.O. relay, but 
03 volt ac Used in the right way, with not more than 
many es A It, the cohcrer was much more reliable than 
ae Wee and might still be of use for some purposes. 
a aquired whether the valve relay was more immune from 

hhospherieg than the coherer. 
ad ha - MARCHANT said that during the last few years he 
the ‘ar emphasise the importance of technical research ; 
achievement. o the valve was certainly a wonderful scientific 
technical renee it had required an immense amount of 
technica reamh by very able men to develop it to its pre- 
leney. He gave a simple account of the 
phenomena ar q thermionic currents, and asked 
urner had ever tried using a leaky condenser 
ĉi to 2 . i = : 
Ea between the. grid and the negative terminal, with 

P ee potential could he controlled quite easily. 
receivers the E said that in the earlyalavs of reaction 
Turner had fie ency to oscillate was trpublesome. but Capt. 
to the empl own how to utilise that tendency. He referred 

Ploymient of the device as a detector for acoustic re- 
i pointed out that the use of the relay involved 
sending stalion Istinctiveness attached to the note of the 
R calling-up dey: e relay would have a useful application as 
at ore In the past the designer of triodes had 
would now hav to control the slope of the characteristic; he 
Mr. Bryyoy a to control its curvature also. 
bur muck 1.0, 28teed that the Instrument acted like a coherer, 
b -much better - Ca t. T : i : 

Ut it was electio ne turner also used a decohering device, 
as Possible weecal: not mechanical. He asked whether it 
P listen-in whilst the relay was working; that 
hedrer l importance for eammercial work, an 
tiect. He a perator micht be able to keep the adiustments 
tage of oral ren eed with Professor Fortescue as to the advan- 

a! reception, the human ear having an extraordinary 
Power . J z : 
' -Ae rate of quenching would be important, 
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especially at high working speeds. The mechanical quench- 
ing mentioned by the author seemed tu be better than the 
electrical method. | . . 

Mr. WELLS said that no country in the world was so well 
Provided with underground cable conununication as this. The 
trst cables were designed for telegraph work only; later, tele- 
phony was also provided for. The problem of the future was 
to use all the wires Indiscriminately for both purposes. He 
asked whether the relay could work at 200 words a minute. — 

Mr. Harr said the subject was of great interest to wire telk- 

The perfection of the triode had made 
possible the use of practical telephone repeaters, and had al- 
ready revolutionised practice in long-distance communication. 
They were now specitying for telephone trunk lines with one. 
tenth the weight of copper formerly used. Whereas the limit 
used to be the speaking, it was now the question of signalling 
for calling and clearing, and they had had to insert signal 
repeaters at intervals, which was very undesirable. They 
were trying to use the triodes to relay the signalling currents. 

ese relays would have to respond to signalling currents 
of the same order of magnitude as the speaking currents, but 
must not respond to currents of speech trequency. 

Mr. Nasu referred to the use of the device ip the Navy to 
actuate calling signals for wireless telephony. The French 
valves at first used were not satisfactory, owing to the effect 
of mechanical vibration on the grids, which were not sup- 
ported rigidly enough. | 

Major PRINCE pointed out that Capt. Turner had succeeded 
where many had just failed; a special feature of his device 
was the possibility of absolute tuning. 

Mr. B. S. Gosstina said the author had presented the valve 
maker with new problems, and they were designing for the 
curvature of the characteristic, which was thoroughly under- 
stood, being dependent upon natural constants. 

Mr. A. C. Erown asked whether Captain Turner had tried 
using current from public mains for the tilament, which 
would offer the advantage of dispensing with accumulators. 

Capt. J. Coxon, R.E., said that the triode relay was only 
one of the many developments that had taken place in the 
Signal Service; the greatest credit was due to the officers of 
that service, and to the wireless telegraph amateurs who had 
enlisted and had done very valuable work. He asked what 
was the relative value of the relay compared with the use of 
valves without relays. 7 d , 

Briefly replying, Capt. TurNer said that the comparison be- 
tween the triode relay and the coherer wag very apposite; it 
was to all intents and purposes a coherer, but was more man- 
ageable. The coherer, however, was not operated by potential 
but required an appreciable amount of power; the grid of the 
relay could be regarded as taking no power. Listening-in 
was certainly necessary, and there was no difficulty in using 
a separate receiver, but the valve relay could not be used as 
an auditive receiver. He agreed that the loss of the distinc- 
tive note of the sending station was regrettable. Electrical 
quenching was much superior to mechanical; the interquench- 
ing system relieved the relay of chattering, and only had to 
quench once per dot instead of, say, five times. The possi- 
bility of ‘‘dead-on’’ tuning was very Important; it offered 
a great advantage in c.w. signalling as compared with the 
spark system. By setting the grid potential very near the 
threshold the decrement was reduced almost to zero, and the 
oscillating system became exceedingly sensitive for selection. 


m 
aa ra 
THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


CONVERSAZIONE AND DINNER. 


—_ 


AFTER an interval of five years, the Institution of Electrical 
Engineers last week resumed the annual social functions 
Which in pre-war days were so highly appreciated by the mem- 
bers and their friends. The conversazione was held at tbe 
Natural History Museum, South Kensington, on Wednesday, 
June 25th, the guests being received by Mr. C. H. Wording- 
ham. C.B.E., President LE.E., and Mrs. Wordingham, sup- 
ported by the Council. The special purpose of the conversa- 
zione was ` To meet the members of the Institution who have 
served in H.M. Forces during the War,” many of whom 
were present In uniform. There was a very large attendance, 
numbering sume 1,300 persons. Over 2,000 of the members 
have served in the war, of whom 160 gave their lites in the 
cause of hberty and civilisation. 

With his customary independence of precedent, the pre- 
sident introduced a happy innovation in the shape of a speech 
of welcome to the guests, which is reproduced below :— ` 

Ladies and gentlemen, —On this joyful occasion our do- 
minant feeling must be one of thankfulness; primarily to 
God tor having brought this nation through this crisis in its 
history in triumph shared with its noble Allies. and for the 
peace which is the immediate consequence of that triumph. 
Thanktulness also for the bringing back in safety of those 
who are with us to-night. and whom we are assembled to 
welcome and to honour. Secondarily are our hearts thankful 
to those whom He has used as His instruments in the persons 
of those who have fought and many of whom have died to 
secure that triumph. and, peace. 
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It is no hypocrisy to say that we have not won this war in 
our own strength. Although we were fully warned we were 
utterly unprepared. We had but a handful, as armies now go, 
of trained men, a Navy which we are assured'on the highest 
authority was deticient in certain vital respects, we had prac- 
tically no hospital ships or ambulance trains, no adequate 
supply of suitable armament, and we were matched against 
a nation which had spent forty years in steady preparation, 
which had sucked the brains of every other nation for ideas 
and inventions, which stopped at no degradation in the 
practice of war, using the foulest methods of the vitriol 
thrower and murderer, and yet we won. We may say it 
was due to this man or to that, to the sailor or the en- 
gineer, to our money, or to our cleverness, but if we are 
honest we shall say that we owe it to God's goodness and 
mercy. 

It is true that many of those who etayed at home have 
been just as indispensable as those who have fought, and 
they have done their utmost to contribute to the result of 
the nation's effort, but after all nothing can come up to the 
services of those in the field. They have worked as hard us 
any for longer hours than most, and over and above all 


they have faced the foe at close quarters. It was no ordinary ` 


foe, but a foe without a spark of bonour, chivalry, or human 
feeling, a foe full of bluster when victorious with overwhelm- 
ing odds on his side and *%a“ craven and snivelling coward 
when beaten. A foe with whom though he sign a treaty of 
peace We must ever be alert to watch lest at the last he 
sting us like an adder. 

We as engineers are specially proud of our men because 
while a large proportion entered the ranks, the greater num- 
ber subsequently earned commissions. We are proud of their 
merit, but especially prond because the facts show that an 
engineer’s tralning fits him for administrative work and the 
command of men. 

The Council considered many ways of welcoming back those 
whom we desired to honour, but we felt that nothing could 
be better than this conversazione, because it gives all mem- 
bers an opportunity of talking to one another personally. It 
is five years since the last conversazione; few of us have 
escaped bitter loss in that time, and the thoughts of manv 
of us will be with those no longer with us. We shall not 
diminish the heartiness of our welcome to those among us 
to-night because we do not forget those who have not re- 
turned. Let those who are bereaved join heartily with’ the 
others in welcoming home the men who have been spared 
to those who love them. To one and all, whether they come 
from land or sea or air, I extend the warmest, heartiest, and 
sincerest welcome from every member of this Institution. 

Amongst those present were: Sir Charles Bright, F.R.S.E., 
Lieut. Sir A. Whitten Brown, K.B.E., Sir Thomas O. Cal- 
lender, J.P., Colonel Sir EF. H. Holdich, Sir H. B. Haward, 
K.T., Rear-Admiral Giuseppe de Lorenzo, Sir Henry Penson, 
Sir Francis T. Piggott, Sir R. Tlenry Rew, The Rt. Hon. Lord 
Shandon and Lady Shandon, Major-General Sir A. W. Stuart, 
C.B., and Sir Harry Wilson. 

There were also present: Messrs. L. B. Atkinson, F. W. 
Crawter, J. Devonshire, J. S. Highfield, J. F. Nielson, C. C. 
Paterson, O.B.E., W. R. Rawlings, C. P. Sparks, Colonel H. 
C. Sparks, C.M.G.. D.S.O., M.C., and Mr. W. B. Woodhouse, 
Members of Council; and Mr. P. F. Rowell, Secretary. 

The entertainment was exceptionally elaborate, the Western 
Gardens being thrown open on this occasion; the bands of 
the Roval Regiment of Artillery (conducted by Lieut. E. C. 
Stretton, M.V.O.), and H.M. Coldstream Guards (conducted 
by Major J. MackenzieRogan, M.V.O., Mus. Doe.) per- 
formed programines of music, and concert parties gave excel- 
lent entertainments in tbe Central Hall and the gardens. 
Many members attended from the provinces, including a 
number who were present at the I.M.E.A. Convention. The 
function was thoroughly enjoyed: 

The annual dinner was held at the Connaught Rooms, on 
Thursday, June 26th; Mr. C. H. Wordingham presided, and 
there were some 320 guests, including Mr. C. O. Mailloux, 
Past-President Am.I.-E.E.; Sir G. H. Makins, G.C.M.G.; 
Rear-Admiral Giuseppe de- Lorenzo, K.Q M.G.; Licut.-Gen. 
Sir W. T. Furse, K.C.B., D.8.0.; Rear-Admiral F, L. Field, 
C.B.; Colonel Sir A. M. Ogilvie, K.B.E.; Sir Evan Jones, 
Bart.; Col. Sir T. Holdich, K.C.M.G.; Sir Robert Hadfield, 
Bart., F.R.S.; Sir H. Rolleston, K.C.B.; Sir Frank Heath, 
K.C.B.: Sir H. P. Burt, K.C.L.E.; Brig.-Gen. C. P. Martel, 
C.B.: Prof. C. H. Lees, F.R.S.; Dr. C. R. C. Lyster; Dr.E. 
Hopkinson, M.P.; Col. C. O. Armstrong; Dr. G. B. Batten; 
Mr. Stanley Machin; Mr. Roger T. Smith; Mr. W. Noble, 
and many members of the Council of the Institution. 

After the loyal toasts, in the absence of Sir H. Greenwood, 
Mr. ©. O. Mailloux proposed ‘ The Institution of Electrical 
Engineers.’ to which, he said, he had looked up with ad- 
miration from hir eariy vouth; hir:e'f one of the founders 
of the Atnerican Institute of Electrical Engineers, be highly 
prized his meibership of the British Institution, which had 
brought hirn into contact with some of the greatest men in 
ecience and engineering. He recalled the great tour of the 
Institution throughout Great Britain in 1901—a tour which, 
on account of its surpassing interest and faultless organisa- 
tion, Was a model of its kind. In the United States during 
the war a profound respect for "the great unboasting 
British ’’ had grown up; Americans had not been so cordially 
disposed towards England during the Boer War. as she then 
was not so friendly towards France as towards Germany, but 
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while England might make mistakes, she always recovered 
from them, and Americans admired the British for the way 
in which they had *‘ made good.” They were a great people, 
who triumphed over all obstacles without talking about 
themselves, and he was glad to be privileged to express the 
feelings of gratitude of the Americans to them for the work 
they had done in setting the world right. The Institution 
had played a great part in the war; many of its members 
had laid down their lives in order that the world might live, 
and if the war had done nothing else, it had taught the 
Americans to respect and admire the British nation, and to 
claim brotherhood with it. They had eagerly looked forward 
to being allowed to come into the war side by side with 
England. The American Institute and the British Institution 
had always worked well in parallel, and the war had brought 
them into closer synchronism, without any cross currepts— 
now they would work together better than ever. 

In reply, Mr. C. H. Wordingham said it was peculiarly 
appropriate that the toast should have been proposed by an 
American; the two peoples had fought shoulder to shoulder 
in the war, and were co-operating more glesely than ever 
before in electrical work. The British Engineering Standards 
Association was helping in the evolution of the American 
Standards Association, and he hoped that in all technical 
matters they would co-operate and exchange information with 
the Americans, and foster even more cordial relations than 
in the past. The Institution represented the whole of the 
British electrical profession and industry; the membership 
was close upon 8,000, and they had been working in close 
relationship with other associations, with the happiest results. 
A committee had been dealing with the vital question of the 
Electricity Supply Bill, and the Council would shortly send 
forward its considered opinion as representing all branches 
of industry. The Institution was preparing to help the Elec- 
tricity Commissioners by appointing a representative coni- 
mittee to consider the whole question of overhead mains and 
electrical transmission; a research committee had been study- 
ing underground cables, and hoped to lay before the Electricity 
Commissioners a great deal of valuable information; a Com- 
jnittee on rene with Mr. Mordey as chairman, had pro- 
duced a nfost valuable report, and had prepared a workable 
scheme for an Empire patent. It was understood that the 
Institution building would be restored to them very shortly. 
and they hoped to return to it in September. The electrical 
industry was unique in its variety and scope; no other In- 
dustry could be compared with it. It was impossible to apply 
to such an industry any cut-and-dried scheme, and this was 
particularly true in respect of research. The hard and fast 
constitution of the ResearcH Department was not applicable 
to the electrical industry. which well understood the value 
of research, and he hoped the authorities would give a sympa- 
thetic ear to its special needs, and would allow the electrical 
industry to conduct iis researches and receive assistance on 
the lines put forward bv its accredited representatives. 
Another point of the first importance was that the industry 
was in a state of rapid Aux, especially in the supply branch; 
conditions were constantly changing, and every encourage- 
ment should be given to individual enterprise and invention 
Every Government contro! should be as light and elastic as 
possible, and the wishes of the industry should be_taken into 
consideration in every case, by consulting. the Institution. 
He proposed that the following message should be sent to 


~ the kindred institutions in the United States, France, Italy. 


and Japan: “ Fraternal greetings to their brother electrical 
engineers, allies in war and peace, from members of the 
British Institution of Electrical Engineers assembled at the 
first festival since the outbreak of war in 1914.” 

Mr. H. B.~ Woodhouse, Past-President, proposed, ‘ Our 
Guests,” and remarked upon the extraordinary ramifications 
of the electrical industry, which was involved in every branch 
of science and industry, peace and war. He referred to the 
distinguished guests present from Italy and the United States, 
as well as our own representatives from the military services, 
and the recent shortening of the Atlantic crossing by British 
and American airmen, of whom the former was a member 
of the Institution (Sir A. Whitten Brawn). 

In reply, Rear-Admiral F. L. Field, C.B., Director of Tor- 
podoes and Mining, drew a contrast between the early 
days of his service when electricity had no place on board 
ship, and the present time, when a modern warship was a 
inass of electrical apparatus. The difficulties of the naval 
electrical problems were enormous, and the whole equipment 
had to be built up in pre-war days without knowing what 
the effect of an actin at sea would be: those who had been 
associated with the work under their distinguished president 
in solving these problems must have had the greatest satıs- 
faction in seeing the electrical equipment pass through the 
test of battle satisfactorily. On the outbreak of war many 
electrical engineers offered their services, and innumerable 
schemes were tried; they had rendered enormous assistance 
to the Navv at sea and ashore. The Navy ought to have 
had before the war members of the electrical profession work- 
ing in its experimental establishments on mining. wireless 
telegraphy, and other branches of the service; the naval 


authorities had learnt the lesson, and in future they would 


have such assistance in time of peace. 

Tieut.-Gen. Sir W. T. Furse. K.C.B., D.S.O., Master- 
General of the Ordnance, replying to the toast. said that 
before the war they had suffered from the evil of loving to 
dwell in watertight compartments; the war had taught the 
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whole country what the profession of arms really meant. 
They had benefited enormously by the skill, energy, and 
enterprise of the electrical engineers, and they wanted that 
help to be continued. A very important committee was. asit- 
ting with regard to the future of the Royal Engineers: a 
report would soon be issued, and would show that the liaison 


which the war had fostered between the Royal Engineers and — 


civil engineers must be preserved. In spite of the League 
of Nations, they must be prepared for the next war, and 
the best preparation would be that electrical engineers should 
sit on the military research committees, and that the civil 
research committees should not forget the applications of 
svience to warfare. 

The company afterwards adjourned to the reception room, 


and passed a pleasant hour in renewing old friendships and. 


cementing new ones. A programme of music was provided 
by the British Imperial Orchestra, and the entertainment 
was I every way successful. 


ee 


CORRESPONDENCE. 


Letters reveived by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their commun- 
cations at the earliest possible moment. 
unless we have the writer's name and cddiess in our possession, 


Tariffs on Imported Manufactured Goods. 


Mr. Belling’s insistence on the necessity for protection for the 
electrical engineering industry led me to refer again to a book on 
Protection published in 191 by an eminent pioneer electrical manu- 
facturer. He wrote :—“ I ama manufacturer. My case is that of 
every producer in this country. My capital and business are 
imperilled ; the living of the thousands of workmen I now employ 
is at stake, and if the safeguards for which I plead are denied me, 
I shall be compelled to cease to be a producer.” .... “I venture 
to make this prophecy, that by 1912 there will be no history of 
Engligh Free Trade to record. There will be either no Trade, or 
there will be Protection.” 

Need I inform Mr. Belling. that the author of this statement, 
which is as clean-cut and emphat:c as his own, was the head of a 
very large and successful electrical manufacturing firm, whose 
employés and capital bave not only survived the perils of Free 
Trade, but have even increased many-fold since the prophecy was 
male. Of course this does not absolutely prove that Mr. Belling 
is wrong in his day, but it gives substantial grounds for hope that 
his fires will bring comfort:to himself'and others for much longer 
than he fears. 

Great importance is attached to the advantage which an 
American manufacturer has in the large reserved home market, 
but it is quite unfair to imply that every one of them is able to lay 
himeelf out, like Henry Ford, to cater for the majority of the 
100 millions of people. In every line of business there must be 
scores or hundreds of firms competing for and dividing the trade 
so that the advantage of quantity manufacture will be in pro- 
portion to the output of individual firms, and not in proportion to 
the size of the country. I should like to ask Mr. Belling if he is 
prepared to state from actual knowledge that no manufacturer of 
electrical heating appliances on his scale of outpot can exist in 
the United States. Ifsmall firms can exist over there, there is no 
reason for losing heart over here. 

The fact that America, Germany, and Japan have rapidly forged 
ahead behind tariff walls is viven as the most convincing general 
proof of the advantages of Protection—a kind of summation of the 
petty pros and cons which must carry cnviction to the meanest 
intelligence. I grant that the fact is undeniable, but submit that 
the inference is wrong unless it can also be shown that all tariff- 
walled countries with manufacturing poss.bilities, such as France 
and Austria, have developed likewise. As thia is manifestly not 
the case, there mast be other factors of very great, or even greater, 
importance, and I suggest that one of them is the wider and 
deeper cultivation of scientific research and method. My suggestion 
is even supported by the highly-technical nature of most of the 
articles mentioned as typical of the high-grade products which we 
obtain from Germany and America. 

Mr. Belling is inaccurate in many of his etatements. of which I 
have only space for one illustration. He states that articles 
imported from tariff-walled countries are inririahly (the italics 
are mine) of the highly-skilled, high-wage paying cla s. Surely 
o eof the planks of the Protectionist platform is the discourage- 
nent of the import of the products of sweated labour. 

The most interesting and striking of Mr. Bellin r's statements is 
as to the effect of tariffs on the type of the world’s work which 
ultimately falls to a country, and he suggests that we are on the 
way towards becoming a nation of unskilled manual workers. This is 
a very complex problem in economics. but Free Traders have good 
reason for general optimism in the utter failure of the forecasts of 
the prophets of decadence of 15 years ago alter a lapse of time 
which they themselves considered more than sufficient for an 
endurance test. We are still a manufacturing nation, but. 
unhappily, our future is threatened by graver perils than those of 
either Protection or Free Trade. | 

F. Greenhalgh. 


Bolton, June 28th, 1919. 


No letter can be published 


«LEGAL. 


WORKMEN'S COMPENSATION CASE. 


AT Preston County Court, last week, Messrs. Dick, Kerr & Co. 
asked for the termination or diminution of the weekly payment of 
compensation in respect of an accident on August 20th, 1918, 
which led to the amputation of a portion of the second finger on 
the right hand of Sarah Ellen Miller through a shell falling on it. 
It was argued that respondent was now able to work, either at her 
o.d occupation or some other. , 

JUDGE STURGES estimated respondent's earning capacity at 
£1 a week, and reduced the weekly payment to 15s. 


BREACH OF ELECTRICITY REGULATIONS. 


AT the Manchester Police Court, on June 25th. the Hill Crest Oil 
Co., Clayton, were summoned for a contravention of the electricity 
Regulations. ; 

Mr. W. H. SEAL, for the prosecution, said the case was founded 
on the Regulations as to adequate safeguards against persons sus- 
taining electric shocks. A boy named Robertson was using a 
portable electric lamp whilst flue cleaning, when he touched the 
live wire of the lamp, and was practically electrocuted. 

Mk. BRANTHWAITE admitted that a technical offence had been 
committed. The lamp was installed for the purpose of inspecting 
the oil stills of the works. It was never contemplated hy defen- 
dants that it would be used for any other purpose. 

A fine of £10 was imposed. 
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MARCONI'S WIRELESS TELEGRAPH Co. r. THE CROWN. 


MR. JUSTICE A. T. LAWRENCE on Monday, June 30th, sat again at 
the Royal Courts of Justice for the assessment of damages due to 
the Marconi Wireless Telegraph Co. in respect of a breach of con- 
tract, by which the Marconi Co. were to construct an Empire chain 
of wireless stations. 

The claim by the Marconi Co. is £7,181,774, based on a royalty 
of 10 per cent. on the gros3 receipts from the stations to which, 
they claimed, they were entitled uoder the contract for 28 years 

Mr. GopFfFREY Isaacs. managing director of the Marconi Co, 
was further cross-examined by the Solicitor-General. The Solicitor- 
General put to the witness some tables of cable traffic from 1901 tu 
1913, an@ suggested that in no case did they show a 10 per cent. 
increase. 

Mr. Isaacs dieagreed. He said the 19:0 return showed an in- 
crease of 10°2 per cent., the 1912 an increase of 11 9 per cent., and 
the 1913 an increace of 13°9 per cent To go back to 1904 was, he 
thought, going back too far, as conditions had changed se much 
since then. Mr. Isaacs had previously instanced the Marconi wire- 
less service with Spain to show how wireless traffic increased. 

The SOLICITOR-GENERAL asked whether this increase wus not 
due to the strike of Spanish telegraphists ? 

Mr. Isaacs replied in the negative. He said the Spanish service 
was only begun in March. It showed an increase week by week, 
and the last week in April showed a traffic of 40,000 words, which 
was equivalent to an annual tratfic of 2,000,000. The traffic fell off 
during the strike. 

The SOLICITO&-GENERAL put questions to Mr. Isaacs about the 
stations which were provided forin the contract. 

It would, said WITNESS, have been possible to communicate with 
Australia from Singapore. : 

The SOLICITOR-GENERAL: The Australians are not going to 
use Marconi, are they ’—Mr, Isaacs: I don't know on what 
authority you say that. 

They have refused, have they not’—I ain quite sure they 
have not. 

The SOLICITOR-GENERAL closely questioned Mr. Isaacs about the 
company's unexpired patents, and 

Sirk EDWARD CARSON mentioned that the company had given 
the Crown every possible information. “They have,” he said, 
‘even gone to the length of asking us fur alist of our future’ 
inventions.” 

Mr. Isaacs eaid it was true the Federal Telegraph Ço. established a 
wirele 8 service between San Francisco and Honolula in 1912. 
That was a distance of 2,160 miles. He believed it involved the 
use uf the Marconi receiving patents. The American Navy Depart- 
mest had established wireless bet ween Honolulu and the Philippines, 
a distance of 4,600 miles, and this involved, he believed, the use of 
some of the Marconi patents. The U.S. Navy authorities also had a 
station near Washington, where, he thought, the Poulsen system 
was in operation. He believed it communicated with Darien, in 
the Panama Isthmus. These stations, being strategio, did not 
compre with commercial stations. Witness said he had not heard 
of other stations which counsel suggested the U.S. Navy Depart- 
ment had erected on Guam I-land, in Alaska, and other places. 
He understood that tHe French Government had erected Poulsen- 
system stations at the Eiffel Tower and at Nantes. 

At a later stage Mr. Isaacs declared that the Poulsen are system 
waa a thing of the past. 

The hearing was adjourned. 
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Electric Vehicle Construction in Sweden.— A new com- 
pany has lately been organised in Stockholm, with the title of the 
Svenska Elcktrobil Aktiebola, to establish works for the con- 
struction of electric motor vehicles. 
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BUSINESS NOTES. 


Sale of Government Machine Tools.—An important 
sate by auction of engineers’ machine tools has been recently con- 
ducted by Messrs. Fuller, Horsey at the National Projectile 
Factory, Lancaster, involving the realisation of machinery to the 
value of about £150,000. The tools included lathes, drilling 
machines, shapers, slotters, and planers. This was the first sale 
held by the Government imwhich the principle was followed that 
_ every second-hand machine before being offered should be put in 
such a condition that a purchaser could immediately set it to work 
in profitable production. Buyers came from places as far apart as 
Greenock and Brighton, Yarmouth, and Plymouth. 


Industrial Relations.—A meeting of the General Council 
and members of the National Alliance of Employers and Employed 
will be held to-day (Friday) at the Caxton Hall, Westminster, 
when addresses will be given by the Right Hon. Arthur Henderson 
and other members of the National Industrial Council, and a dis- 
cussion will take place on the effect upon the work of the Alliance 
of the establishment of an Advisory Council of Employers and 
Employed as recommended by the Committee of the National 
Industrial Council. In the evening Lord and Lady Brassey are 
entertaining the members of the National Alliance to an evéning 
party at 24, Park Lane, W. The National Alliance has now 
established 30 Joint Committees of Employers and Employed in 
various provincial centres. 


Prohibition of Imports of Electrical Machinery, &c.— 
The London Gazette of June 27th contains notice of a proclama- 
tion prohibiting the importion into the U.K. of the following 
articles except under licence by the Board of Trade :— 

Chemical goods of all description. 

Electrical goods and apparatus,: including electrical plant and 
machinery of all kinds and insulating materials of all descriptions. 

Scientific, mathematical, and optical instruments. 

Tungsten powder and ferro tungsten. 


The Lead Market.—In their report, dated June 28th, 
Messrs. G. Uawson and Co. say that lead is being offered from 
Australia for forward shipment down to £22 5s, and this will no 
doubt continue ; the high price of silver must tend to increase the 
output of lead. “Germany, too, is offering lead in Holland and 
Scandinavia far below the parity of London prices, and at the 
present rate of exchange they are nominally making a large profit ; 
in fact, if exchange does not improve, they can sell to these 
countries quite below this market, and thus stop our export trade. 
If after Peace is signed they are allowed to sell here, we may still 
see @ continued flat market. Consumption is not satisfactory, 
although electrical works are using a fair quantity of lead; in 
other directions the demand continues very poor.” 

Messrs. James Forster & Co., reporting on the same date, say :— 


‘* Controlled ” lead remains at £24, with special terms for large quantities. 

Apart from the fact that current prices are certainly below costs to most 
producers and that consumption is increasing steadily, there seems to us little 
to go for in buying forward, Stocks are too large to admit of rising values. 
Mr. Govett, at the yearly meeting of the Zinc Corporation, stated that the 
stock in Government hands and in Australia alone amounted to 330,000 tons—a 
truly gigantic quantity, and equal to 14 year’s pre-war consumption here. 
Without careful nursing, prices are bound to go lower, but the stocks are in 
strong hands. 


Trade Schemes for Chile.—Det Norske Aktreselskab, for 
Elektrokemisk Industri and its associate the Norsk Industri- 
Hypotekbank, are about to establish a branch in Chile under the 
style of the Electro-Quimica Limitada, Compania Chileno-Norueza 
Iadustrial i Financiera. Its object is to employ hydraulic power 
for the development of Chilean industries, to exploit new patents, 
and to give financial support to industrial undertakings generally 
(factories, mines, railroads, telephones, &c.). The business will be 
organised in three sections-—industrial, financial, and commercial, 
the last under the title of “ Transactor,’ having a separate exist- 
ence. The head office will be at Valparaiso, but branch offices will 
bə opened in different parts of the Republic. Chilean capital will 
be invited to share in any new industries started. 


Associated Action by Driving Chain Makers.— During 
the war British driving chain manufacturers were enabled to meet 
the unprecedented demands of the Allied Governments by acting 
in co-operation. They have now formed a permanent association 
for fostering the use of chain gearing and reducing the cost by 
means of standardisation and the elimination of unnecessary sizes, 
thus securing increased output and more efficient research. From 


an advertisement relating to the matter, which appears on another. 


page to-day. it will be seen that the firms acting in collaboration 
are the Alfred Appleby Chain Co.. Ltd., Brampton Bros., the 
Coventry Chain Co., and Hans Renold, Ltd. 


Canadian Developments.— The British firm of Baldwin’s, 
Ltd., iron and steel makers, who are opening tinplate works in 
Canada, recently purchased British Forgings, the Canadian 
Imperial Munitions Plant at Toronto, which, according to the 
Swansea correspondent of the Daily Telegraph, possesses one of 
the finest ranges of electric furnaces in the world. 


Edison Electric Vehicle Works at Birmingham.— As 
mentioned in our “Contracts Closed “ column to-day, a works for 
the construction of electric vehicles is being established in the 
Birmingham district by Mrssas. EDISON ACCUMULATORs, LTD. 


Enfield-Ediswan Cable Works, Ltd.—The business and 
other assets of the Enfield Electric Cable Manufacturing Co., Ltd., 
have been acquired by a new company formed under the above 
title, with a capital of £200,000. The Enfield Electric Cable Co. 
“us n purchaser of the goodwill, plant, &., of Messrs, Connolly 
Bros.. Ltd. 


Catalogues and Lists——Tur British WESTINGHOUSE 
ELECTRIC AND MANUFACTURING Co., LYD., Trafford. Park, 
Manchester.—A number of new publications, illustrated and 
descriptive, have been issued as follows :—No. 86/8-3 dealing with 
oil-immersed motor control units for slip-ring type motors; 
332/1-1, relating to consumers’ oil switch cubicle (type B); 
L344/2-3, showing D.c. ammeters and voltmeters, type R (moving 
coil). Two other leaflets give descriptive notes respecting round, 
sector and edgewise instruments shown on L344/2-3. 

Messrs. SIEMENS Begos. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—Leaflet. describing their chain- 
type cable hooks, and giving prices and illustrations of same. 

Mr. KENNETH HOGGAN, Stechford, Birmingham.— Priced leaflet 
containing specification particulars of the “ Idobuff” polishing 
motor for D.c. ` 

Messgs. Woop & CAIRNS LTD., 5 to 9, Meuse Lane, Edinburgh. 
—Abridged monthly trade list (16 pages), tabulating particulars 
of a wide range of electrical accessories. 


THE GENERAL ELECTRIC Co., LTD., Queen Victoria Street,- 


London, E.C. 4.—Leaflet No. F 2224, giving brief illustrated par- 
ticulars of their “ Buoy ” hand lamp. 

MEsses. PYRENE Co., LTO., 19-21, Great Queen Street, Kingsway, 
London, W.C. 2.—Illustrated circulars stating the special features 
of the Pyrene fire extinguisher, arid setting forth its merita in 
dealing with electrical fires. A long list of electricity stations 
and other public and industrial users is given. i 

THE BRITISH ELECTRICAL AND MANUFACTURING Co., 2, St. 
Nicholas Buildings, Newcastle-on-Tyne.__Pamphlets dealing fully 
with their “Solum” aluminium solder. A report on tension tests 
is given, also instructions for use. l 

THE *“ Easy-Fix" Frrrines Co., 66, Victoria Street, London, 
8.W.1.— Leaflet and List A describing the “ Easy-Fix" conduit 
fittings, for the rapid fixing of switches, ceiling roses, &c., without 
BCTeWB. . ’ 


G.E.C. Launch Party.—The G.E.C. travellers’ launch 
party, consisting of a company of about 55, took place on June 
2ist. Mr. H. Hirst (chairman) and Mr. M. Railing (managing 
director) of the General Electric Co., Ltd., were present. Startins 
from Richmond on the Richmond Belle at 10 o'clock, Staines was 
reached about 3.30. Lunch and tea were served on board. The 
musical programme was carried on all day, and everyone assiste | 
in making the trip a success. A good many interesting photo- 
graphs were taken. Richmond was reached at 9.30 p.m. ‘Phe last 
similar outing was held on Saturday, July 28th, 1914. 


New French Companies.— Under the style of Le Fil 
Dynamo, there has been formed at Lyons a company with a 
capital of 500,000 fr., whose objects are the manufacture of electric 
conductors, wire and cables, bare or insulated. 

Paul Forget et Cie. is the name of a company constituted at 
Paris for the supply of electric equipment for autamobiles and other 
electric operations. 

-~ With the title of S.I.D.E. (Société Instruments de Précision et 
Dynamophare Eyquem), a company has been established at Paris, 
with a capital of 2,300,000 fr. for the manufacture and sale ot 
scientific instruments and apparatus, and electric, telegraphic and 
telephonic apparatus, &c. 

At Limoges Borde, Charbonniand et Cie. has been constituted for 
the application and use of electricity in all its forms. 

The Compagnie Générale Electrique de Nancy has been 
authorised to increase its capital to 15,000,000 fr. by the issue of 
18,000 500-fr. shares. 


A Welding Inquiry.— MR. C. A. STELLNER, 936, Mission 
Street, San Francisco, Cal., U.S.A., desires manufacturers to send 
him literature regarding quaai-arc welding equipments and on the 
welding of ships and barges, as he is going to teach welding in a 
Chinese shipyard. 


Trade Announcements.— Messrs. PAYNE GALLWEY, 
Brown & Co., engineers, have recently reopened business at 
49, Queen Victoria Street, London. E.C. The partners both of 
whom have been demobilised, are J. Payne Gallwey, late Brevet 
Lieut.-Col., R.E., and Mr. C. L. Brown. A.MI.E.E., Lieut., R.E. 
Both have been assoviuted with mechanical, electrical, aud 
colliery work for many years. The firm will act as manufacturers’ 
agents for colliery, factory, \c., engineering supplies. plant, &c., 
for home and export. The staff consists of disabled otticera only. 

THE SOUTH OF SCOTLAND ELECTRICAL AND MECHANICAL 
ENGINEERING Co., LTD., have commenced business at 18, Rac 
Street, Dumfries, 

Merssus, POOLEY & AUSTIN have removed to 34, Broadway, 
Westminster. S.W. 1. Tplephone number and telegraphic address 
unaltered. This change also refers to the London business uf 


Mawdsley's, Ltd.; F. & A. Parkinson, Ltd.: I. Frankenburg acd. 


Sons, Ltd. ; and Park Royal Engineering Works. Ltd. 

Messrs. F. HOWARTH and W. Howarta, who have recently 
been demobilised after service with H.M. Forces, are shortly 
recommencing business as electrical engineers at 18A, Mark t 
Street, Church. 

‘THE ACME ELECTRIC TRACTION Co have removed their ofhce 
from Finsbury Pavement to Acme Works, Seven Sisters Road, 
Tottenham, N. 15. 


Plant for Disposal—The Disposal Board of the 
Ministry of Munitions invites offers for. the hydraulic plant at 
Cleveland Steel Works, South Bank, Yorka. See our advertisement 
pages to-day. : 

Catalogues Wanted.—FElectrical catalogues are wanted 


by Mr. C. E. Cambace, c/o Mr, J. E. Dyson, electrical engineer and 
contractor, Birhouse Lane, Crossland Moor, Huddersfield. 
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Liquidations.—RicmarD Horxssy & Soxs, Ltp.— 
Meeting called for Jaly 28th, at 75B, Queen Victoria Street, 
London. E.C.1, to hear an account of the windipg-up from the 
liquidators. a 

GEORGE SCHULTZ & Co., Ltp.—Mr. D. F. Basden, 33. St. 
Swithin’s Lane, London, E.C., has been appointed liquidator in 
place of Mr. W. A. Scott, who has resigned. 


Plant for Sale.—Bexhill Corporation Electricity Depart- 
ment invites offers for two hand-fired water-tube boilers, with 
enperheaters, £e, For particulars see our advertising pages to-day. 


Australian Indastries.— A resolution in favour of taxing 
imports with a view to the development of Australian industries 
has been passed by the Inter-State Labour Conference.— Times. 


Glover’s Almanac.—Coming at this season, “ Glover’s 
Almanac” (Messrs. W. T. GLOVER & Co., LTD., Trafford Park) is 
alwaşs somewhat of a surprise—a welcome one. This is the 18th 
issue, a fact which indicates its sustained popularity: it is 
ulmirably produced, and undoubtedly represents a very con- 
siderable amount of thought and labour, the technical items heing 
well-chosen and drawn from a wide range of sources. The 
Almanac will be found both useful and interesting. 


Piatiaum Mining in the Urals.—According to a tele- 
gram from Omsk from the Minister of Commerce in Admiral 
Koltchak’s Government, improvements in platinum mining in the 
Ura's will result in a considerable increase in the outpat of this 
metal, which is likely ultimately to raise the rate of exchange of 
the rouble. — Times, 


The Late L.G.B.—On July 1st all the powers and duties 
of the Local Government Board passed to the Ministry of Health. 
the question of the transfer to other Government Departments of 
any existing powers or duties not relating to matters affecting or 
incidental to the health of the people being reserved for considera- 
tion and decision at an early date. 


Visit of Brazilian Delegates to Osram Lamp Works.— 
On June 26th, as we briefly mentioned in our last issue, the 
Brazilian Commercial Delegates paid a visit to the Osram Lamp 
Works at Hammersmith, where they were received by the chair- 
man of the GENERAL ELECTRIC Co., LTD., Mr. Hugo Hiraet. After 
the two kinds of manufactures at the works— i.r.. lamps on the one 
hand and wireless valves on the other, had been explained, the 
delegates were shown over the works, and the party then pro- 
ceeded to Claridge’s Hotel, where Mr. Hirst entertained them at 
luncheon. In the course of his speech, Mr. Hirst said he thought 

a great privilege to be able to entertain the Brazilian delegates 
in the dual capacity of member of the Federation of British In- 
dustries and as chairman of the General Electric Co., Ltd. Although 
at the Osram Works they manufactured practically only a spe- 
ciality, the state of the works was a fair reflection of the state of 
the industry in this country. The stable side of the works— 
namely, the lamp-making—had remained stationary during the 
five years of the war; they had had neither labour, skill, nor 
building to expand to increase their output, or to make use of the 
suggestions and inventions of their expert staff: It was only now 
that“they conld make good, and building work was already pro- 


“grexing. They had lost litt'e time since the Armistice, 


because they realised their task of catching up those for- 
tunate competitors in America and elsewhere who did not suffer 
through the war—indeed, who even improved their positions. On 
the other hand, on the wireless valve side they could show some- 
thing that owed its existence to the war. With the assistance of 
the Government, they had concentrated their energies on developing 
wireless valves, which had been most instrumental in the winning 
of the war. They were absolutely leading in this new industry. 
With the assistance of these valves, communication amongst the 
Allies became possible where all other means failed. With the 
assistance of these valves, the submarine danger received its death- 
hlow. With the assistance of these valves, aeroplanes and ships 
could be brought safely into their landing places in the midst of fogs 
and darkness. These valves would be of particular interest in a 
country like Brazil, which was about to improve its means of 
communication. | 

He wished they had time to visit the other works of the General 
Electric Co., where they manufactured everything electrical. They 
had developed in such a manner that they were able to take on the 
biggest contracts in this or any country, and complete them with 
goods produced in theirown works. They were taking a prominent 
part in helping to attain British supremacy in the electrical field in 
the same manner as it was attained on the battlefield. He was 
not one of those who doubted that this country was capable of 
rising tothat position. He was not one of those who thought that 
the present unrest would lead to something more serious. He had 
never visited Brazil. It had been their privilege to fit up one of 
their principal mining companies (the St John del Rey) with elec- 


. trical plant for many years. They had supplied San Paolo Railway 


with a great deal of electrical material. But even had he known 
something of Brazil, after five years of war which isolated the 
different countries. and which imposed on every land the need of 
self-preservation and self-development, he was sure Brazil had 
changed to such an extent that a fresh study would be necessary. 
He was aware of their success in establishing textile and leather 
industries, and of their boundless store of raw material, of iron ore, 
of timber, of coffee, cotton, cattle, and rare earths, and he was 
aware of the need in Brazil of public utility concerns. This 
country had need of their raw materials, and was anxious to help 
them to develop them, It desired a share in the construction of 


their public utility undertakings, and their building up of means ef 
communication, and in the supply of machinery for their industries. 
We should continue to-be their best customer as in the past. The 
war had impoverished all nations so that they were short of money : 
what counted to-day.was merchandise or raw material, not money. 


They would fare better by sending us their raw material in. 


exchange for products which we manufactured, than buying those 
products, nominally cheaper for money, which was fluctuating in 
valne, from countries which had no need for raw materials. With 
this in view, both we and they muat try to develop the closest 
business relations. and increase the exchange of commodities 
between the British Empire and the great Republic of Brazil. 

Dr. Sonza Bandeira, replying, said that he was happy to have 


the opportunity of thaoking the General Electric Co., Ltd., on — 


behalf of the Brazilian Delegates, for the kindness with which 
they had been received at the Osram Works, and he hoped the 
commercial interchange between Great Britain and Brazil would 
be largely improved as the result of that visit. The Delegation 
would propose the farmation of an Anglo-Brazilian Chamber of 
Industry and Commerce. They were highly delighted with the 
visit they had paid to the works and hoped Brazil would atford 
opportunities for exporting British manufactures. Dr. Roberto 
Cochrane Simonsen said they were grateful for the warm welcome 
they had received, and for the opportunity that the Federation of 
British Industries had viven them of visiting many of the leading 
works in Great Britain. London was the greatest port in the 
world, and the greatest market. Brazil was the richest country in 
the world for waterfalls. They had 50,000,000 H.P., and that 
should provide the General Electric Co., Ltd., with good oppor- 
tunities. He asked those present to drink to the future prosperity 
of the General Electric Co., Ltd. 
Major-General the Hon. Sir Newton J. Moore, K.C., M.G., M.P., 
who responded on behalf of the directors, voiced their appreciation 
of the sentiments expressed by their xuestg. It had been a great 
pleasure to the company to have the opportunity of enabling their 
distinguished guests to see something of British industry, especially 
as far as their company wis concerned. Their ambition was to 
take the place of the Germans. He thought that under the 
capable direction of Mr. Hirst, whose qualifications for leadership 


of such an organisation were recognised by the business com- 


munity, not only in this country. but in all others, assisted by the 
loyal co-operation of his colleayues, the managers, and workmen, 
their aspirations might be realised. 

Book Notices.—Congratulations to the proprietors of 
Punch on the production of a most excellent “Summer Number ” 


(July 2nd, 1s.). Its contents are topical and largely of a Peace > 


Celebration nature. The high reputation of the paper is well 
maiatained. 

The M. & C. ‘‘ Apprentices’ Magazine,” summer number, contains 
an interesting article on the redistribution of the mineral resources 
of Europe under the Peace Treaty, by Mr. Sam Mavor, Reminiscences 
by Mr. Harry Edmunds, and a variety of other items, A new 
feature is ‘* Coal-cutter Notes,” a subject of special interest nowadays. 


The Ministry of Commerce.—In the House of Commons 
on Monday, Mr. Bonar Law said it was the intention of the 
Government that the Board of Trade should be developed to per- 
form all the functions of a Ministry of Commerce. 


Strike.—According to the Evening News of Monday, 70 
women were among the 250 employ¢s at Messrs. Falk, Stadelmann 


and Oo. electrical works, Farringdon Road. E.C., who struck 
work on that day, demanding that every warehouseman should 


join the union. 


LIGHTING AND POWER NOTES. 


Arbroath.—StREET Licutinc.—The question of gas v, 
electricity for street lighting is being considered, and it is to be 
ascertained whether an arrangement can be come to with the 
E.L. and P. Co. for partial lighting of streets previously lit with 
electricity. - - 


Australia.—The decision of the Sydney City Council not 
to install a frequency changer. in connection with a supply of elec- 
tricity from the Railway Commissioners’ Power House at White 
Bay, was the subject of a deputation to the Council from the E.T.U., 
who feared a loss of employment, as unless additional power was 
made available before the winter of 1920, all extensions would have 
to cease by August next, with the result that about 800 men 
employed by the electrical contractors would be thrown out of 
work. The Mayor stated that the Council had given careful con- 
sideration to the case, and did not think it was possible for the 
frequency changer to be instailed in the time mentioned by the 
deputation, also no definite agreement had been come to with the 
Railway Commissioners. The matter would be placed before the 
Lighting Committee for full consideration. He stated that the 
Council was shortly to consider a proposal to continne extensiona 


in cases where energy would only be used between 4.30 a.m. and - 


5 p.m.; these extensions were possible through supplies of copper 


‘wire now being available from the Metal Manufacturers’ Works at 


Port Kembla. The Council also was obtaining quotations for an 
8,000-KW. turbo-generator, to be erected in time to cope with the 
winter load of 1920. Provided the plant could be erected by 
Messrs. Willans & Robinson in the time stipulated, an order would 
be placed with this firm. The Council in January last approved 


i 
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of a recommendation to place the next order for a main generator 
with them, owing to the cancellation of the 5,000-KW. contract. 

The Melbourne City Council’ is contemplating the expenditure of 
£330,000, spread over two years, on extensions of the electricity 
undertaking ; £147,000 will be spent in 1920. The extensions 
will include a eub-station, and the changing over from D.C. to 
three-phase. i i 

The Stephens Shire Council (Queensland) has made application 
for sn Order in Council anthorising the Shire Council to purchase 
electricity in bulk for power and lighting, and for a loan of 
£15,000 to finance the scheme.— fenders. 


Aylesbury.— Works SuPPLY.—The T.C. has decided to 
supply energy to the ink works of Messrs. Hazell, Watson and 
Viney, at a flat rate of 1°85d. per unit, but the firm has been 


approached with a view to accepting alternating current at 1°75d.' 


per unit, with a coal clause. 


Bacup.—Loan APPLICATIONN—The Electricity Com- 
mittee has decided to apply to the L.G.B. for sanction to the 
borrowing of £5,000 for the extension of mains and services. 


Ballymote (Co. Sligo).—PrRoposep E.L. ScHEME.—A 


company is being.formed for the introduction of public electric 
lighting. 


Bandon (Co. Cork).—Proprosep E.L. Scueme.—The 
scheme proposed for the electric lighting of the town is now 
under the consideration of the Bandon Town Commissioners. 


Barnes (Surrey).—ConTRact Demann SysTEM.—The 
U.D.C. has decided not to replace the older type of prepayment 
met rs, owing to the cost of new ones, but to extend the contract 
. demand system at present in use at workmen's dwellings, and the 
price of energy is to be increased to 3d. per week for 20 watts 
demanded, the first war-time advance. Charges made for laying 
services to premises within 20 yards of any distributing mains 
since April 17th, when borrowing was sanctioned by the L.G.B., 
are to be returned to the consumers. 


Bolton. —Repairs following upon the recent serious fire , 


at the Spa Road generating station have now been effected. 


Bingley.— YEaR’s Workina.—The balance-sheet of the 
electricity department ehows a loss on the past years working. 
The loss on revenue account was £876, the total loss, including 
interest and sinking fund payments, being £1,637. The chairman 
of the Committee said he estimated, through a revision of the 
agreement for power charges for the tramways of the Bradford 
Corporation, and the latest increase in lighting and power charges, 
an increase of £600 in the revenue for next year. 


Burnley.—Loan APPLICATION. —The T.C. has decided 
to apply for sanction to borrow £2,500, for additional boiler 
plant, &c., at the Corporation electrivity works, in order to meet 
the increasing demands. In addition, it is proposed to borrow 
£5,000 for purposes of cable extensions, which, it is estimated, will 
cover the next two years. 


Burton-on-Trent, — YEAR'S WoRrRKING.—The annual 
report on the electricity undertaking for the year ended March 31st 
last shows that the surplus was the highest on record, amounting 
to £5,258, compared with £3,313 last year. Revenue amounted to 
£34,955 working expenses, £21,256; interest, repayment of 
loans, contribution to capital expenditure, &c., £8,441. The sur- 
plus ie appropriated as follows :—Capital expenditure in lieu of 
borrowing, £2,062 ; relief of rates, £1,000 ; renewals fund, £2,196. 
Income shows an increase of £7,751 compared with the preceding 
year, extra income due to war charges being £10,094. Costs com- 
pared with 1915 have increased by £13,669. The cost per unit 
sold has increased by 0°197d. per unit, or 22 per cent., and. as the 
costs now exceed ld. per unit, there will be no payment to em- 
ployés this year under the profit-sharing scheme. Total units sold 
amounted to 4,837,740, an increase of 10°06 per cent. The plant 
capacity is now 3,900 KW., and the load factor 26'3 per'cent. 


Cannock.—The Council has regained the power it 
formerly possessed in respect of electric lighting in the district. 
The seal of the Council was affixed to the deed of transfer from the 
Shropshire, &c., power company to the Council of the undertaking 
under the Council's Electric Lighting Order, 1901. The Council 
some years ago ceded its powers to ¿he company, receiving a pay- 
ment of £500 as a recompense. 


Cavan.—Proposep E.L. SCHEME.—A public meeting 
decided to form a company for the electric lighting of the town, 
with a capital expenditure estimated at £6,000 and running 
¢xpenses at £800 per annum. 


Coleralne.—PrRorosep E.L. Scugme.—At a special 
meeting of the Urban Council last week, the clerk submitted the 
report and estimate prepared by Mr. Thomas, A.M.LE.E., 
Londonderry, on the proposed electrical scheme for the town. 
The report gave the capital sums for three schemes :—Suction 
gas type of plant, £22,000; steam, £20,500; and water and 
suction gas, £24,500. As regards revenue, assumivg charges equal 
to present rates—8d. for shop lighting, 6d. for house lighting, and 
au average of 2d. for power—the annual revenue, assuming shop 
lighting equal to house lighting, would be £4,900. If they were 
able to secure the lighting and power for mills and factories, it 
would mean an additional outlay of £21,500, making the capital 
ccst of the water and suction gas scheme, which he considered the 
hest, £46,000. The matter was deferred till the members should 
have an opportunity of discussing the report. 


Continental,— SwiTZERLAND.—At the last convention of 
the Swiss Association of Water-Power Engineers, at Basle, plans 
were brought forward for installing new power stations on Swiss 
soil in the regions of the Rhine, Reuss, Limmat and Aare. The 
projects include no fewer than 24 power stations with an aggregate 
of 300,000 H.P., with possibilities for extension to 1 million H.P. 

Spain.—A concession has recently heen granted for the estab- 
lishment of plant to utilise the water power of the river Seguro, 
near Alcantarillo de Jover, to generate electricity for lighting and 
power purposes. | 


KRANCE.—The Conseil Général of the Yonne Department has 


approved of the project for setting up three hydro-electric works 


on the River Cure, capable of supplying electricity to the who'e of © 
‘the Department and also to the neighbouring Departments. 


The Conseil Général of the Alpes Maritimes is now engaged in 
studying the ways and means of speedily utilising, preferably 
on the spot, all the hydraulic power of the Department. To this 
end, technical and financial schemes have been invited from all tle 
leading manufacturing industries, which are to be forwarded to a 
Commission sitting at Nice. 

SWEDEN.—Among the new companies recently formed to 
establish central electric lighting stations and distribution plants 
are the Aktiebolag Sarna Elektricitet, Sarna; the Aktiebole: 
Sanderyds Elektriskaverk, Sanderyd ; the Ballingslovs Elektricitet 
Aktiebolag, Bahlingslov ; and the Halsinglands Elektriska Aktie- 
bolag, Hudiksvall. 

A company has lately been formed at Lit with the title of the 
Lits och Kyrkes Elektriska Aktiebolag, to undertake the dis- 
tribution of electrical energy for lighting and power purposes in 
the two towns. 


Croydon.—ProposeD ExtTensions.—The T.C. has 
instructed the borough electrical engineer to prepare plans for the 
reconstruction of the generating station. 

Loan SANCTION.—The T.C. has received sanction to a loan of 
£9,500 for electricity mains. 


Doblin——New Power Rates.—The decision of the 
Corporation restricting the operation of the new electricity power 
rates to 12 months—to the end of the June quarter, 1920-—was 
based on the following reasons :—" That by the end of 12 months 
a more settled condition of working will enable the Council, in all 
probability, to make a reduction in the rates which are now 
necessary ; that the new Municipal Council which will be elected 
in January, will, before the end of June, 1920, have time to con- 
sider the position of the electricity undertaking ; and that by tbat 
time the Council will be in a position to judge how far the under- 
taking is likely to be affected by the proposal of Government 
control made in the Electricity Supply Bill.” 


Dundalk.—Prorosep Loan.—The U.D.C. has approved 
of an increase in the loan, for which the L.G.B. sanction is to be 
sought, from £2,000 to £3,000, the addition being required to 
meet extension of underground mains. A sum of £500 will be 
needed for new service connections during the next three years. 


Edinburgh.—PorTosELLo.—At a meeting of the T.C. 
the amended scheme for the sea work at Portobello power station 
submitted by the Corporation Electric Lighting Committee, which 
recommended that a new contract with Messrs. Charles Brand and 
Son for the work be entered into, was criticised. It was pointed 
out that as late as March the estimate was £38,000, and wow it 
had become £89,000. It was explained that the Corporation had 
sent in a claim to the Government in regard to the increased cost 
now of this work, which could have -been done but for the Govern- 
ment stopping it owing to the war. That claim had been 
recognised by the Board of Trade. l 

Egham.—Marins Extension.—The E.L. Co. has in- 
formed the U.D.C. that it is prepared to extend the mains to 
various parts of the parish, provided £1,450 is contributed towards 
the cost. Tbe Council has asked the company for terms for public 


` lighting where mains are laid. 


Ellesmere Port.—PRov. OgpER.—Hooton and Ellesmere 
Port Electric Supply Co. has informed the U.D.C. that it is 
applying for a prov. order, and the Mersey Power Co. has 
applied to the B. of T. for permission to supply electricity to the 
works of the Ship Canal Portland Cement Co, The U.D.C. has 
decided to oppose the latter application. 

Faversham.—Prick Reviston.—Under powers con- 
tained in a B. of T. Order, the T.C. has decided to advance the 


price of energy for lighting from 7d. to 9d. per unit as from 
August Ist next. 


Fleetwood,—Pricz Rrviston.—The U.D.C. has decided — 


to increase the charges forelectricity to 7d. per unit for the first 
500 per quarter for lighting purposes, 6}d. per unit for the next 
500, and 6d. per unit afterwards: for power purposes 3d. per unit 
for the first 500 units, and 24d. per unit afterwards. 


Halifax. Yrar’s Workixc.—There is a profit of 
£9,609 on the working of the electricity undertaking for the year 
ending March 31st, compared with £12,283 for the previous year. 


Hebden Bridge.—ADDITIONAL BULK SuppLy.—The 
U.D.C. has decided to ask the Halifax Corporation for a quotation 
for a bulk supply of electricity over that provided by the existing 
agreement, to be on the basis of a flat rate rather than a maximum 
demand. 

PRIcE REVISION.—The charges for electricity for power pur- 
poses are to be increased 10 per cent., and the scale of discounts 
applicable to power consumers is to stop at 60 per cent. instead of 
624 per cent., as at present, : l 
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Honiton. —STREET LicHtinc.—The T.C. has decided 
in future to light the streets by electricity, on the ground of 
economy. 


Highley (Bridgnorth).—E.L. SCHEME.—A meeting of 
parishioners has been held to consider the question of lighting 
the village by electricity, power for which would be obtained from 
the Borle Mill, mile distant. It was estimated that the cost of 
the scheme would be £4,400, excluding the wiring of houses. The 
total expenditure would be £6,000, and it was estimated that there 


would be an income of £1,040 and an expenditure of £600 per 


annum, including interest on borrowed money. The matter is to 
be further discussed. 


Houghton-le-Spring.—Price Revision.—The E.L. Co. 
announces that the price of energy for lighting is to be increased 
by a further 30 per cent., and for heating by 10 per cent., from 
July Ist. The U.D.C. hag asked the company for an explanation 
of the increases. 4 


Hull,—YraRr’s Workina.—The accounts of the Corpora- 
tion electricity undertaking for the year ended March 31st last 
show total income +144,369, an increase of £24,634; working 
expenses, £105,258 ; gross profit, £39,110. After meeting sinking 
fund and other charges, there is a deficit of £2,534. 


Irlam.—Proposep E.L. SCHEME.—At a meeting of the 
D.C., last week, the question of electric lighting was referred to, 
‘and the clerk was instructed to write to the Partington Steel and 
Tron Co., Ltd., in regard to the tentative arrangements they were 
considering with the Council for the supply of electricity to the 
district in bulk, when the negotiations were suspended owing to 
the war. 


Leeds.—Year’s WorKING.—The annual report on the 
electricity undertaking for the year ended March 31st last, shows 
that the total units sold (62,387,433) were U'61 per cent. less than 
in the previous year, due to the falling-off of 342.218 units, or 5°34 
per cent, in the sale of energy to the tramway department. The 
number of consumers increased by 5°49 per cent. ; sales for power 

increased by 0°28 per cent. to 46,990,861 units, and total KW. taken 

by motors increased by 8'l4 per cent. to 51,799 Kw. The number 
of users of electric light increased by 5°38 per cent. to 12,136, but 
energy sold for street lighting was about one-fifth of the pre-war 
sale. The number of consumers of electricity for heating purposes 
grew by 12°25 per cent. to 1,685, but the increase in units sold was 
only 0°72 per cent., or 8,445 units. Under the heading of resi- 
dential bulk supplies the number of consumers has decreased by 43, 
and the units sold by 201,800, or 26°97 per cent. Income shows an 
increase of £55.580, or 20°4 per cent., and expenditure £58,383, or 
22°3 per cent. ; the profit as compared with the previous year is, 
therefore, reduced by £2,803. Out of the profit (£6,866) a sum of 
£6,217 has been contributed to the cost of permanent works, 
leaving a surplus of £649, against £277 last year. Working ex- 
penses per unit sold were 0 72d. against 0°52d., and capital charges 
045d. against 0°42d. 

The maximum load fell from 24,920 KW. in 1917-)8 to 23,130 
KW, in 1918-19. No additional generating plant was installed 
during the year ; two more engines and alternators with a capacity 
of 1,400 Kw. each, erected in 1905, have been sold to make room 
for a 6,000-KW. turbo-alternator, placed on order, this being a 
duplication of the operation reported a year ago. The capacity of 
the station is thus momentarily reduced from 41,800 Kw. to 
39,000 Kw., with a further 12,000 KW. on order in the form of two 
turbo-alternators of 6,000 Kw. each. Contracts have been let 
during the year for extensions of the boiler house and other build- 
ings, and for the erection of two additional boilers. A coal wharf 
and land adjoining the generating station, comprising an area 
of 1,730 sq. yards, have been purchased during the year at an 
inclusive cost of £5,566. 


Leigh.—CoLLIERY ELecTRIFICATION.—Important elec- 
trical developments, which were greatly retarded during the war, 
have been completed at Messrs. J. Speakman & Sons’ Woodend 
Collieries, Bedford, Leigh. 


London. — Hampsteap.— YEAR'S WorKING.—The report 
of the year's working to March 31st of the electric lighting under- 
taking shows net income £76,199: expenditure, £60,030 ; gross 
profit, £16,169. Interest and repayment charges totalled £29,313, 
special expenditure £4,202, leaving a deficit on the year's working 
of £20,345 as compared with £6,398 the previous year. 


STEPNEY.— LINKING Up.—The Council has been notified that 
the B. of T. has approved of the draft of the new linking-up agree- 
ments with Poplar and Shoreditch B.C.'s. 


MARYLEBONE.— YEAR'S WORKING.—The accounts of the working 
of the electricity department to March 31st last show total income 
£254,156 ; total expenditure, £134,706; gross profit, £110,449 ; 
after making provision for interest, repayment, and other charges, 
amounting to £111,452. there is a loss on the year’s working of 
only £1,003, although the output has decreased by 2.142,135 units. 
ee P units sold being 16,245,133 against 18,387,268 for 


Mansfield.—EXTENSIONS OF SurrLY.—The T.C. has 
decided to apply tothe B. of T. for an order extending the area of 
supply to Sutton-in-Ashfield, Kirkby-in-Ashfield, and Huthwaite. 
The Sutton U.D.C. has appointed a deputation to wait on the 
Corporation with reference to the matter. 


= 
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L.G.B. INQUIRY.—A L.G.B. inquiry was held on June 18th 
relative to the application of the T.C. for a loan of £32,000 for 
additional plant and buildings in view of the extended area of 
supply and the tramways. There was no opposition. 


Navan.—Fire.—By the destruction by fire of Messrs. 
Spicers’ flour mill, Navan, Co. Meath, entailing a loss of some 
saan the town has lost its electricity supply, which came from 
the mill. 


Newry.—E.L. Scoeue.—Mr. A. E. Porter, consulting 
engineer, Dublin, reported to the U.D.C. that in his opinion the use 
of water-power for the proposed electrical scheme was not 
practicable, and that a scheme worked in connection with the 
gas department would be more economical. His estimate of 
capital cost was £15,026. 


Pembroke (Co.. Dublin).—Pusiic Licatinc.—The 
U.D.C. received a report that the Alliance and Dublin Consumers’ 
Gas Co. was willing to sell the existing lamps for £1,080. which 
would facilitate their conversion to electric lamps. It was said 
the cost of lighting the district by electricity would be about 
£2,500, but the change would mean an annual saving of £900. 


Peterborough.— YEAR’s WorkinG.—On the electricity 
undertaking during the year ended March 31st last there was a 
surplus on the working account of £3,515, but, taking capital and 
special charges into consideration, there was a deficit of £1,440. 
In the previous year the corresponding deficit was £560. ~ 

PRICE INCREASE.—It has been decided to increase the charge 


for energy for lighting from 6°3d. per unit to 7d. (64d. over 500 


units per quarter); to add 40 per cent. for power, making the 
charge from 1'35d. to 2°7d. per unit, according to quantity used, 
and to increase all special rates. 


Salford. —Price Revision.—The Electricity Committee 
recommends the Council to increase as from September 30th the 
price of electricity as follows :--From 30 to 50 per cent. for 
lighting and from 50 to 75 per cent. for power and heating, 
including bulk supplies. 


Sale.—L.G.B. Inquiry.—A L.G.B. inquiry was held 
recently into the application by the U.D.C. for sanction to borrow 
£8,000 for extending the plant at the electricity undertaking. 


Sandgate.—E.L. CuarcEs.—The U.D.C. has decided to 
pay the extra charge of 15 per cent. for current asked for by the 
Folkestone E.L. Co. 


Shipley.—Paice Revision.—The U.D.C. has advanced 
the charge for electricity for lighting to Sd. per unit; for small 
power usera, for heating, cooking, &c., a flat rate of 3d. p-r unit ; 
for larve power users increases on a proportionate scale. The new 
rates apply from July Ist. i 


Skibbereen (Co. Cork).—PRoposrp B.L. SCHEME.—A 
special meeting of the shareholders of the Gas Co. was recently 
held to consider the advisability of extending the company’s opera- 
tions to include the supply of electricity for the public lighting of the 
town. It was stated that the company was compelled to take this 
course by reason of the fact that the normal consumption of gas 
had exceeded the output capacity of the plant. To meet the 
demand a large capital outlay would have to be incurred in in- 
crersing plant and storage capacity. It had, therefore, been decided: 
that the correct procedure to adopt would be to continue to supply 
gas for power and domestic purposes with the existing plant, and 
to install electrical plant for lighting, which wou’d relieve the 
company of dependence on sea-borne coal from Great Britain. 
Resolutions were adopted empowering the company to proceed on 
the lines indicated. | 


Stirling.—Proposrp Loan.—The T.C. is to ask the 
Secretary for Scotland for authority to borrow £6,500 in respect of 
the installation of condensing plant and the extension of the mains 
in connection with the housing scheme. 


‘ 

Stoke-on-Trent.—L.G.B. INquiry.—The L.G.B. has 
held an inquiry into the application for sanction to the borrowing 
of £4,500 for a low-tension feeder to the California Works of 
Kerr, Stuart & Co. ; and for sums aggregating £13,440 in respect of 
extensions of service mains, &c. 

YEAR'S WORKING.—The total income of the electricity depart- 
ment for the past year amounted to £81,650, and the oxpenditure 
to £60,750. After allowing for interest, loan repayment, and 
sinking fund charges, there is a net loss on the year’s working of 
£3,649, 

Todmorden.— Prick Reviston.—Owing to the increased 
cost of production, the Corporation has advanced electricity charges 
about 70 per cent. 


LOAN APPLICATION.—The T.C. has decided to apply to the 
L.G.B. for sanction to borrow £7,500 for electricity purposes. 


Trowbridge.—The U.D.C. has refused permission for the 
E.L. Co. to use overhead lines in Union Street for the transmis:ion 
of energy, and adheres to its resolution for underground 
cables. 


Walkden.—In connection with the big extensions which 
Messrs. Burgess, Ledward & Co. are carrying out at Wardley Mills, 
Walkden, it is stated that powerful electrical installations are to be 
put down. 
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West Hartlepool—L.G.B. Inquiry.—Colonel T. O. 
Ekin has held an inquiry respecting the application made to the 
L.G.B. by the Corporation for sanction to borrow £34,400 for the 
municipal electricity works. The town clerk explained that £23,580 
was required in connection with the linking-up agreement between 
the Corporation and the Cleveland and Durham County E.P. Co., 
by which an additional supply of energy would be obtained from the 
company, whilst the Corporation would supply to the company 
energy generated by waste heat from the Seaton Carew blast 
furnaces at periods of low demand. A proportion of the money is 
required for distribution cables, the present ones being overloaded. 


Weymonth.—Prick ReEvis1on.—The T.C. has adopted 
the following revised charges from July lst :—Lighting, 8d. per 
unit, with discounts as under: 5,000 units per quarter, 40 per 
cent.; 3,000, 25 per cent.; 2,000, 15 per cent.; 1,500, 123 per 
cent. ; 1,000, 10 per cent. ; 750, 7} per cent. ; 500, 5 per cent. ; 250, 
2; per cent. ; below 250, net. Power, 24d. per unit, with discounts: 
10,000 units per quarter, 10 per cent. ; 5,000, 5 per cent. ; below 
5,000, net. Fixed-price light consumers, increase of 10 per cent. ; 
contract-rate consumers, increase 10 per cent., plus ,2$d. per unit 
net. 


TRAMWAY AND RAILWAY NOTES. 


Blackpool.—'T'he receipts on the Corporation tramways 
since April Ist, show an increase of £3,200 on last year, the 
average receipts per car-mile being 2s. 2{d. A 50 per cent. increase 
on the circular tour fares resulted in the remarkable average of 
4s. 3$d. per mile on this section. 


Bradford.— YEAR’s WorK1Na.—The total revenue during 
the past year of the Corporation tramways was increased to the 
extent of £93,000, but working expenses have expanded, falling 
short of the increase in revenue by only £33,000. Net profits 
show the record figure of £60,819, compared with £31,372 during 
the preceding year. 


Brighouse.— LiInkINa Up.—There is every possibility of 


the Hudderefield Corporation tramway system being extended to ° 


Brighouse before very long, and Huddersfield, Brighouse. Halifax, 
Bradford, and Leeds will then be linked up. The Mayor of 
Brighouse last week reported to the T.C. that it was likely that the 
Huddersfield cars would come to Rastrick at an early date, but on 
account of the extraordinary expenses attached to the project, the 
Huddersfield Corporation was, naturally, desirous of effecting 
every possible economy. The Mayor said Huddersfield was anxious 
to introduce a Bill into Parliament at the earliest possible date, 
and he hoped cars would be at Rastrick before 12 months 
were out. j 


Continental.—ITaLy.—The electrification of the Turin- 
Cirié-Valli di Lanzo Railway has been taken in hand, the Italian 
Brown-Boveri Co., of Milan, being the contractors. The delay has 
been owing to indecision with regard to the system to be chosen, 
and it has now been decided to use D.C. at 4,000 volts. 

The Italian Budget estimates for 1919-20 include a sum of 
17,000,000 lire for new electric tram ways. ` 

The Società Anonima Trazione Elettrica Lombardo has been 
launched, with a capital of 2,000,000 lire, for the construction, work- 
ing, and acquisition of steam and electric tramways and railways. 

The various communes interested have decided to apply for 
Goyernment authority to lengthen the electric tramway from 
Perosa to Fenestrelle, after having come to the conclusion to con- 
tribute 300,000 lire towards the outlay for construction, 

The construction of a funicular electric railway from Castella- 
mare di Stabia to Quisiana is among the projects contemplated in 
the near future by the municipality of the former town. 

FRANCE.—An important electric railway undertaking is about 
to be taken in hand in the Ardeche revion--namely, the Le Puy to 
Lalevade d`Ardeche line, mooted some time. since. A new track is 
being surveyed, with ateeper gradients, in view of the use of electric 

wer. 
an funicular railway is under consideration to join the Vals-les- 
Bains (Ardeche) station to the Sainte Marguerite plateau, the line 
to be electrically worked. It will prove a great addition to the 
attractions of this tourist resort. 

A new electric tramway line in Upper Savoy is talked of to link 


Ammnecy-Thornes, Entremont, Petit Bornand, and Bonneville, with | 


a branch to the existing Annemasse line. Local communes will 
aubacribé a subsidy of 300,000 fr. 
A survey, with a view to the complete electrification of the tram- 


- ways of the Department de la Correze, has been ordered. 


Glasgow.—SEMI-JUBILEE CELEBRATION.— Arrangements 
are being made for celebrating the semi-jubilee of the T.C. tram- 
way department. It has been decided that each employé, including 
workers of the salaried staffs, be paid an extra day's wages, and 
that an inspection by the T.C. and former members of the Com- 
mittee be made of the works of the department at Coplawhill, 
followed by a luncheon. 

Hyde.—Yrar’s Workina.—It was stated at a meeting 
of the Stalybridge, Hyde, Mossley, and Dukinfield Joint Electricity 
and Tramways Board that the tramway revenue was the highest 
on record, showing an increase of £9,000. Practically the whole 


amount paid by the four Corporations in precepts had been passed 
to the renewal fund. The arbitration regarding the purchase of 
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the Hyde tramways was fixed for October. The receipts of the 
electricity department showed an inerease of £16,000 over last 
year, and the profits were £3,000 more. 


Lancaster.— FARE INcREASE.—Owing to the increased 
wages of the tramway employés, it has been decided to advance 
the fares 50 per cent. 


London.—L.C.C.—The annual accounts of the working 
of the Council's tramwhys for the year ended March 31st, show 
total revenue receipts £3,578,256, as compared with £2,932,140 
for the previous year. the gross profit being £719,842; after 
allowing £690,003 for interest and sinking fund charges, and 
£21,770 for other expenditure, there is a net profit of £8,069, 
which has been carried to the renewals fund. The balance avail- 
able for renewals fund compares with the original estimate of 
£12,115, and the revised estimate of £50,321; the surplus realised 
in 1917-18 was £99,559, The net capital expenditure in 1918-19 
amounted to £34,143, and the total capital expenditure to March 
3lst, £13,693,752. The total debt incurred to that date was 
£14,022 835. The debt outstanding was £8,470,034 ; deducting the 


_ value of surplus lands, the net debt was £8,349,818. £5,552,801, 


or 40 per cent. of the total debt incurred, had been paid off, 
Renewals fund expenditure for the year was £80,156, leaving a 
balance on March 31st of £261,413 ; reserve fund balance, £76,791. 
Passengers carried, 636,167,361, as against 593,516.141 the previous 
year ; car-mileage 48,052,201 miles, as against 4,189,886 miles: 
passenger receipts per car-mile 17'87d., as against 14°30. ; working 
expenses per car-mile 14°27d , as against 10°38d. 

The estimated results for 1919-20 are as follows: - -Total receipts, 
£475,000, total working expenses, including war allowances and 
£10,000 for contingencies, £3,531,925; surplus on working, in- 
cluding interest on bank balances, &c., £962,461 ; after deducting 
repayment (£426,833), interest (£252,840), and income-tax 
(£70,221) charges totalling £749,894, the estimated surplus to be 
transferred to renewals is £212,567. It is estimated that the 
passenger receipts on an estimated car-mileage of 53,000,000 will 
average 19°88d. a car-mile, and that working expenses will amount 
to 15°59d. per car-mile. 

The Highways Committee’s report states that the result of 
working the Council’s tramways during the five years 1914-15 to 
1918-19 has been that. taking into account the sums actually ex- 
pended on renewals and after providing for loan and other charges, 
there has been a total deficiency of about £420,000, which has been 
met out of the balances of the generál reserve and renewals fund. 
No contribution has ever been made from the rates in aid of the 
tramway undertaking. 


Manchester.— YsAR’S WorKING.—The report of the 
working of the Corporation tramways for the year ended March 31st 
last shows traffic receipts £ 1,359,391, as against £1,108,164 the pre- 
vious year. Total receipts amounted to £1,369,609, as against 
£1,119,861 ; working expenses, £681,401 : war service allowances, 
bonuses, &c., totalled £287,988 ; gross profit, including bank interest, 
£418,080, as against £348,078 : after providing for loan and other 
charges, there remained a net profit of £250,427, which has been 
allocated as follows :—£110,596 to renewals fund, £27,940 for 
income-tax, and £111,891 to relief of rates. Number of passengers 
carried 253,940,203, or 48 million in excess of pre-war figures. 


New District Railway Trains.— The Underground 
Railway Co. has under construction a new type of car, which it is 
hoped will considerably alleviate the present congestion during 
rush hours. The new District trains will be composed of eight cars 
inall. The cars will be wider, and the trailer cars will be fitted 
with three double sliding doors, each wide enough for two 
passengers to enter or leave the car at one time. On the motor- 
cars and control trailer cars, in addition to the three double doors, 
single doors are fitted at the ends of the cara which will be avail- 
able for the use of passengers, when not occupied by the train staff. 
On an eight-car train there are 52 single doors for the use of 
passengers entering or leaving the train. New cars will be put 
into service as soon as delivered, 


Oldham.—The Corporation is purchasing 12 additional 
tramcars. Delivery is promised within six months, 


Women .Condactors.— The Ealing Comrades and 
Federation of Ex-Service Men have passed resolutions protesting 
against the employment of women on tramcars and in the publio 


services, 


TELEGRAPH AND TELEPHONE NOTES. 


American Cables, — The Telegraph Construction and 
Maintenance Co., London, has completed the first 500 miles of cable 
for the Central and South American Cable Co.’s Brazil-Argentina 


connections-—Rio de Janeiro to Buenos Aires, and Santos to Buenos . 


Aires. These cables will be laid and in operation before the end of 
the present year. 


Automatic Telephones.—The Hull Corporation Tele- 
phone Committee has approved a scheme for the installation of an 
automatic telephone system, with a new district exchange at Hull, 
at an estimated cost of £58,786, and is making application for 
sanction to borrow the necessary amount, 
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Cable Delays.—The Financial Times says that it still 
takes 16 days for a cable dispatched from the United Kingdom to 
reach Sydney or Melbourne, and six days for the reply to get 
back ! 


Cable Rates.—The Eastern Telegraph Co. announces 
that the tariff for telegrams between the United Kingdom and 
Hong-Kong, China, Japan, and the Philippines will be reduced by 
6d. per word, as from September Ist. 


Japanese Cable.—Ilt is reported from Tokio that a 
number of Japanese business men have decided to form a 
Japan-America Submarine Cable Co. to lay an additional cable 


‘across the Pacific Ocean. It is stated that the company will have 


a capital of $25,000,000, and will seek a subsidy from the Japanese 
Government.— T. and T, Age. 


Lapland. — At Porjus, in Lapland, wireless tele- 
graphy is to be put to local use for maintaining communication 
between working centres while the regularisation of the Lule 
River is proceeding. Telephone ang telegraph lines in these 
mountainous districts are often destroyed by snowstorms and 
avalanches. 


Post Office Mail Tube.—Mr. Illingworth, replying to 
a question in the House about the Post Office mail tube, said the 
running tunnel had been completed, but until Further progress 
had been made with the remainder of the work, including the 
electrical plant, he could not say when the railway would be open 
for traffic. He did not propose to consider the constrnction of any 
further underground railways for the conveyance of mails until 
experience had been gained of the actual working of the railway 
now being constructed, j . 


Telegraph and Telephone Deficiency. —Mr. Iling- 
worth stated in the House of Commons that the commercial 
accounts for the year 1917-18 showed a deficiency of £556,330 in 
respect of the telegraph service, and a surplus of £355,468 for the 
telephone service. In both cases the balance was arrived at after 
providing for interest on the capital value of the plant and 
buildings, and for pension liability and depreciation of plant. The 
accounts for 1918-19 would be much less favourable, owing to the 
largely-increased war bonus paid to the staff, amounting to 
£1,250,000 for the telegraph service, and to nearly £1,500,000 for 
the telephone service, and the loss on the two services would be 
about £1,000,000 on telegraphs and £400,000 on telephones. The 
deficiency would be substantially larger for 1919-20. The war 
bonus was estimated at over £2,000,000 for the telegraph service, 
and about £2,500,000 for the telephone service. In addition, the 
cost of materials had increased, and the charges for pension 
liability and depreciation would be higher. He was considering 
the question of increasing the rates charged to the public. 


United States.—The Postmaster-General informed the 
Committee of the Federation of Labour, who had asked him to 
give instructions for the re-employment of the telegraphists who 
struck a few weeks ago, that he was unable to comply with their 
request, ag he considered that the strikers had violated the rules of 
the Government for the regulation of labour during the war. He 
added that the decision with regard to re-employment rested wholly 
with the managers of the telegraph companies concerned. 


Űr 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia.— Sypney.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Jenderx, 


Bedford.—July 14th. Klectricity Committee. One 
1.500-Kw. 1-phase turbo-alternator and condensing plant, boilers, 
tuperheaters, mechanical stokers and induced draught plant, E.H.T. 
switchgear, water softener, feed-water heater and storage tanks, 
water-measuring apparatus, feed pumps. (June 20th.) 

July 21st, Electricity Committee. Buildings, electric motors, 
&e., coal conveyor, runaway and chutes, (June 27th.) 


Birkenhead.—July 28th. B. of G. Installation of in- 
ternal telephones. (June 6th.) 


Colne.—July 4th. Electricity Department. Supply, 
drawing-in and jointing of approximately 2,200 yd. ‘05 aq. in., 
3,300-volt, 3-core cable. (June 20th.) 


“Croydon.—July 10th. Education Committee. Repairs 


ta EL. installations, Council Schools. Mr. Jas. Smythe, Clerk, 
Katharine Street. 


Darlington.—July 11th. Electricity Department. Rotary 


Converter, cooling tower, water-tube boiler, economiser, and induced 
draught fan. (June 20th.) 


July 16th. Lead-covered and armoured cables. (See this isaue.) 
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Gravesend.—July 12th. Electricity Department. One 


 2,000-kw. turbine with 6,000/6,600-volt. 3-phase alternator, con- 


denser with motor-driven air and circulating pumps. (June 20th.) 


Hammersmith.—The B.C. is inviting fresh tenders for 
the supply of an air heater, ducts, fan and turbine. . 

Nuneaton.—July 15th. Electricity Department. 1,850 
yd., ‘6 x ‘l x ‘6, three-core, paper-inaulated, armoured feeder cable, 
feeder pillar, distributors, link disconnecting joint-boxes, Xe. 

Paris.— July 10th. Administration des Postes et Télé- 
graphes. Supply of multiple commutator awitchboards. Par- 
ticulars from Direction de l'Exploitation Téléphonique, 4, Bureau, 
103, Rue de Grenelle, Paris, __ x 

Redditch. —July 2xth. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (See this issue.) 

Salford.—July 7th. Electricity Department. Coal for 
12 months for electricity department. Borough Electrical Engineer, 


South Africaa—Tue STRAND, Care Province.—J uly 
31st. Municipal Council. Material and plant for the electric 
lighting of the municipality. Town Engineer. 

Tasmania,—Launceston.—July 28th. City Council. 
Sub-station equipment, battery, reversible booster, switchgear, Xc. 


‘City Electrical Engineer, 


CLOSED. $ 
Aylesbury.—T.C. :— 


Extra-high-tension cable.—The Entield Co. 
Water softener.— Paterson Engineering Co., £75. 


Birmingham.— Corporation. Salvage Department. Edison 
Accumulators, Ltd., London. 25 electric-motor ‘duat-cdllecting 
vehicles, 

It is stated that the Edison Co. ia establishing works in the 
Birmingham district, in which the vehicles will be constructed. - 


Bradford,—Electric wiring at the St. Luke’s Hospital. 
Messrs, Smith & Croft. 


Glasgow.—Tramways Committee. Recommended :— 


Trolley wire.—Fred. Smith & Co., Ltd. 
Cable.—B. I. & Helsby Cables, Ltd. 
Repairing chimney stalk, Pinkston.—C. Kippen 


pe e 
Dry cells.—Siemens Bros. Dynamo Works, Ltd. and Western Electric Co. 


Axles.—Glasgow Railway Engineering Co., Ltd. 
Supply of 5,000 tons of rails :— 


United States Steel Products Co. (recommended) (delivery 
is s -. &17 per ton 


Walter Scott, Ltd. (Oct. to Dec.) .. ae A v 20 


Electricity Committee. Recommended :— 


D.C. ampere-hour meters.—Chamberlain & Hookham, Ltd. ; Ferranti, Ltd. 
D.C. Watt-hour meters..—Aron Meter, Lid. 
A.C. Meters.—British Westinghouse Co., Ltd. 


Hammersmith.—Electricity Committee. Recommended : 
250 yd. '2 sq. in., and 500 yd. ‘05 sq. in. HT fable i 
2 


yd. 500 yd. 
‘2 sq. In. 05 sq. in. 

Western Electric Co., Ltd. (recommended) £124 £114 
B.1. & Helsby Cables, Ltd... Si fi — 116 
W.T. Henley's Telegraph Works Co., Ltd. .. 126 116 
Caliender’'s Cable & Construction Co., Ltd. .. 127 115 
Pirelli-General Cable Works, Ltd. .. aa E | 114 
Macintosh Cable Co., Ltd. . 5 B .. .. IB 180 


Leyton.— Electricity Committee. Recommended :— 
Two 500 Kw. motor converters, £6,125.—Bruce Peebles & Co., Ltd. 


Lincoln.—T.C. :— 

Boiler plant.—Babcock & Wilcox, Ltd. 

Turbo-generators and Allen's condensing plant.—B.T.H. Co., Ltd. 
Switchboards.—Ferguson, Pailin, Ltd. 

Rotary converters.— Vickers, Ltd. 

Transformers,—Brush Electrica) Engineering Co., Ltd. 


Mansfield.—B. of G. Electrical work for three months. 
Mr. G. Cooper. : 


4 A 
Peterborough.— T.C. :— , 
10-in. centrifugal pump, 45-H.P, motor and starting 
panel, £355 Gwynnes, Ltd. 


9-in. do., 40-H.P. motor, &c., £295 (accepted) Gwynnes, Ltd. 
10-in. do. 35/40-H.p. motor, &e., #348 .. English Elec. Co., Ltd. 
10-in. do., 45-H.r. notor, &c., £323 Rees Roturbo Mftrs. Co., Ltd. 
10-in, do., 35-H.p, motor, &c., £310 Mather & Platt, Ltd. 


Stepney.— Electricity Committee. Accepted :— 
6,000 tons Shirebrook 11-in, nutty slack .. 29s. per ton 


) 
2,400 ,, Snibston 13-in, 9 289. 0d. „p - Soner 
5,200 ,, Bolsover „ _ i3 ms ae 29s. ld. „ | 0. 
Sa EE EE IST) 


FORTHCOMING EVENTS, 


v 


Thursday, July 8rd, to Friday, August bth. 


National Foremen’s Association, Engineering, Shipbuilding and Allied 
Trades (West London Braoch).—F'riday, Jury 4th. At7.3Vu p.m. At the 
_ Norfolk Arms, Burwood Place, Edgware Road. Special meeting, 


Saturday, July 12th. At 6.30 p.m. Ordinary meeting. 
Chief Technical Assistants’ Association. — Thursday, July 10th. At 


7 po t Anderton’s Hotel, Fleet Street, E.C. Paper on “ Modernisation 
of Street Lighting,” by Messrs. Young & Ingram, 


British Scientific Products Exhibition. Central Hall, Westminster.— 


i 
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NOTES, 


The “ Electrical Review ” Index.—As it is still necessary 

to effect every possible economy in paper consumption, the Index 
to Vol, LXXXIV of the ELECTRICAL REVIEW, which will shortly 
be printed, will be supplied only to those who, through the post. 
specially apply for it. To such it will be supplied for 3d. post free. 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 


therefor to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill. 
E.C. 4. 


Technical Inventions in Hungary.—In Hungary a 
. Decree has been issued ordering all technical inventions belonging 
` to factory owners and all trade secrets to be disclosed to the Soviet 


for the use of the State. Inventors will receive suitable rewards.— 
Times, 


Anti-Gas Fans.—At the Royal Society’s Conversazione 
last week, Mrs. Ayrton, M.I.E E.. showed the fans or beaters which 
she devised for repelling gas attacks and clearirg trenches and 
dug-outs. The action of the fans depends upon the vortex rings 
which are formed as the fans are brought down flat on the ground. 
With two of these fans smoke could be driven away at a distance 
of 60 ft. Large numbers of the fans were used in the war. 


Engineering Education for ex-Service Students.—A 
circular has been issued by the Board of Education in regard to 
the higher education of ex-service students at institutions of lower 
than University standard. In accordance with the suggestions, 
Birmingham Education Committee is arranging to provide in the 
maiu departments of the Municipal Technical School full-time day 
courses in metallurgy, engineering, and electrical engineering. 
The fee payable has been fixed at £2U per session, and while the 
courses ‘will be open to ordinary students, in the case of approved 
ex-service students, the fee will be paid by the Board of Education. 


Electric Power Supply -During the Great War.— Under 
this title, in the current issue of the Journal of the Institution of 
Electrical Engineers, Messrs. Arnold B. Gridley end Arnold NH. 
Human give an account of the work done by the public service 
electricity supply undertakings and the electrical” manufacturing 
firms of the country, and of the War policy of some of the Govern- 
ment departments associated with the direction of the industry. The 
review covers the development of electric power supply, of which 

-some particulars have already been published in the ELECTRICAL 
REVIEW, and explains the functiuns of the electric power supp'y 
department of the Ministry of Munitions, the necessity of control, 
the attitude of the Government towards electrical development in 
the country generally, and the value of the services rendered by 
the supply undertakings. A cordial tribute of praise is paid tothe 
staffs of the undertakings, which maintained the supply through- 
out the war practically without interruption, in the face of 
abnormal difficulties and constant overwork. “When all these 
circumstances are taken into account, it is not easy to express 
adequately the value of the services rendered by electrical engineers, 
The four years of war saw practically a development of electrical 
output equivalent to that of the previous 32 years. This record of 
increased output for which they have been responsible can perhaps 
be allowed to stant as the most fitting testimony of their great 
war achievement. They have well merited and earned the 
gratitude of the nation and of every department of the Ministry 
of Munitions concerned with the production of munitions of war.” 


Institution and Lecture Notes.—Royal Society of Arts.— 
The Council has awarded the Society's silver medal for the follow- 
ing papers (amongst others) read before this Society during the 
past session :—Mr. Edward C. de Segundo, A.M.Inst.C.E., * The 
Removal of the Residual Fibres from Cotton Seed, and their Value 
for Non-textile Purposes”; Sir Frank Heath, K.C.B.. Secretary, 
Department of Scientific and Industrial Research, ‘ The Govern- 
ment and the Organisation of Scientific Research’; Mr. Walter 
Leonard Lorkin, A.M.IE.E., “ Electric Welding and its Applica- 
tions” ; Prof. J. C. McLennan, O.B.E.,F.R.S., * Science and Industry 
in Canada.” | 

Illuminating Engineering Society (U.S.A.).—The 1919 Conven- 
tion of this Society will be held at Chicago on October 20th to 23rd 
inclbsive. 


Imperial Institute of Patentees.— Zhe Times states that 
a new Association is being formed by patent owners and manu- 
facturers, with the object of protecting their intereste. The 
Association will probably be known as the Imperial Institute of 
Patentees (Inc.), a licence from the Board of Trade having been 
applied for. A preliminary meeting will take place in the Pillar 
Hall, Cannon Street Hotel, on July 10th. 

Mr. Godfrey Cheesman, the general secretary of the National 
Union of Manufacturers, has been asked to act as organising secre- 
tary to the new Association. Temporary offices have been secured 
at 6, Holborn Viaduct, London, E.C. 4, and all interested in patents 
and desiring to attend the meeting should apply for tickets and other 
information. 


Appointments Vacant.—Junior assistant for cable 
laying, &c., for the Hackney B.C. Electricity Department ; charge 
engineer (70s. + 20 per cent. + £90), for the Croydon B.C. Elec- 
tricity Department ; chief assistant electrical engineer (£220), for 
the Horsham U.D.C. Electricity Department ; principal lecturer in 
electrical engineering (£150 to £240 + £39), for the Goldsmith 
College. See our advertisement pages to-day. 


r 


Terrestrial Magnetism.—According to the report of the 
Astronomer-Royal, the mean values of the magnetic elements for 
1918 and three previous years are as follows :— 


Horizontal Vertical 
Dec. W. force. force, Dip. 
1915... 14° 56'5' 018508 043315 66° 51°8’ 
1916... 14° 469  0°18494 043313 66° 52°7' 
1917 ... 14° 370 018477 043305 66° 536 
1918... 14° 27'2' 018462 043290 66° 54°2’ 


The annual diminution of declination increased considerably 
about 1910, its average value from 1900 to 1910 being 4°9’. The hori- 
zontal force, which had been increasing since measurements were 
begun at Greenwich in 1846, reached a maximum about 1910, and 
is now diminishing. The dip, which had been diminishing since 
measurements were begun in 1843, reached a minimum about 1913, 
and ig now increasing.— Nature. 


Ifluniinations in New York City.—The “ jewelled 
portal” here illustrated was designed for the reception of U.S. 
troops in New York, in the illuminating engineering laboratory of 
the General Electric Co. at Schenectady, under the direction of 
Mr. W. D'Arcy Ryan. The arch is a gigantic curtain of jewels 


draped between two obelisk forms: these rise to a total height of. 
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80 ft., and are surmounted by great jewelled forms in the shape of 
sunbursts 12 ft. wide and 20 ft high. About 30,000 jewels from 
the famous Tower of Jewels of the Panama-Pacific International 
Exposition are used in the gigantic curtain, and beams of light 
from arc projectors are thrown on the arch, causing the thousands 
of jewels to flash the pure and brilliant colours of the spectrum. 
The effect is said to be gorgeous. For the photograph we are 
indebted to the Society for Electrical Development per the Elec- 
trical Development Agsociation. 


Electricity for Peace Ilaminations.—The Coal Con- 
troller has issued the following notification :— 

“It is desired to permit illuminations on this occasion, and as 
the use of gas and elestricity for illuminating purposes will affect 
the quantity of gas and electricity consumed by persons who are 
restricted to a definite allowance under the terms of the Household 


Fuel and Lighting Order, 1918 (or under the new Order when it. 


comes into effect), it ia to be underatood that no action will be 


. taken in respect of excess consumptions up to 10 per cent. of the 


allowance for the quarter where a consumer has used gas or elec- 
tricity for the purpose of Peace illumination. 

“ If the concession of 10 per cent. is thought to be inadequate by 
any consumer, the consumer must come to a special arrangement 
with the Local Fuel Overseer, who will afford every reasonable 
facility for illuminations on the occasion of Peace. 

“ This concession relates only to illuminations for the Peace, and 


. is not to be made use of for the purpose of taking gas or electricity 


for illuminated advertisements.” 


Electrical Illuminations for the Peace Celebrations.— 
The question of providing electric lamps and material for 
illuminating public and private buildings on the occasion of 
the Peace Celebrations has been considered at a meeting 
representative of the manufacturers and electrical contractors 
chiefly concerned in the work, called by the Electrical 
Development Association. The Director, Mr. J. W. Beau- 
champ, informs us that it is feared that delay at the present 
tine followed by a rush of orders toward the end of the 
month may result in disappointment. It is most desirable 
that the public should place their orders or inquiries for 
decorative electrical work at once. The busy condition of the 
industry and shortage of labour in factories and on the staffs 
of wiring and contracting firms make it most essential that 
plans for illumination. work should be arranged well in ad- 
vance. ; 

The Electricity Supply Works require emaily advice of the 
increase in their load which may be anticipated at the time of 


the official celebrations, and of any special cable work re- 
quired. 


———- - 
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Persons who may intend to illuminate their premises with 
decorative material left in hand from previous occasions are 
recommended tq have it examined without delay, as repair 
and replacement is likely to become more difficult as the time 
for use approaches. 


It is suggested that electric lamps in particulir should be 


ordered early, as the great war demands have depleted stocks 
of the varieties mostly employed for this class of work. 

The whole situation has, of course, been irumensely changed 
by the decision of the Government, announced on W ednesday, 
to set apart one day (Saturday, July 19th) for the Peace Cele- 
brations. Whether this will take the place of the four dava 
at the beginning of August originally indicated is not clear. 
The time at command for carrying out preparations for the 
official Peace Day is thus shortened by nearly one-half, and 
this will further tend to restrict the illuminations to a com- 
paratively unimportant display, thoueh some noted houses will 
no doubt light them for several days. Attention is drawn to 
the note which precedes this one. 

A considerable amount of strip and wiring material has 
been manufactured for stock, but further production of this 
will not be carried on, and those who place their orders first 
will have the best chance of getting a supply. Neither the 
wiring contractors nor the supply authorities appear to be at 
all anxious to encourage decorative lighting at present. 


\ + 

Sun-spots as Electric Vortices.—Adopting the hypothesis 
that sun-spots are vortices in which electrified particles pro- 
duced by ionisation iu the solar atmosphere are whirled at 
high velocity and thereby give rise to magnetic fields, Prof. 
Hale has built up a research in which he determines the 
polarity of the field or direction of rotation of the vortex by 
observation of the Zeeman effect in the spectrum of the spot. 
According to Nature, in the early staves of this research, 
before the minimum of 1912, it was found that in the case 
of groups which consist mainly of two large spots these con- 
ponents were of opposite polarity, and that, in general, the 
polarities of the leading spots, and consequently the following 
Spots, were of opposite sign in the northern and southern 
hernispheres of the sun. After the minimum the surprising 
fact emerged that the polarities were reversed in both hemi- 
spheres—that is to say, the preceding spots of northern bi-polar 
groups which before the minimum were of the same polarity 
as the north magnetic pole of the earth were of the opposite 
polarirysafter the minimum. This state of things endured, 
and the interesting question arose whether a similar reversal 
would occur at or near the sun-spot maximum, but in Prof. 
Hale’s report for 1918 it is stated that no general change of 
polarity has been observed since the “inaximum, which oc- 
curred in the latter half of 1917. 


_ International Electrotechnical Commission.—The mect- 
ing of the Special Committee on the Rating of Electrical 
Machinery of the International Electrotechnical Commission 
‘vas held in Paris last month. Delegates were present from 
the National Committees of Belgium, Canada, Great Britain, 
Italy, and the United States. The Canadian delegate, Prof. 
A. Gill, was taken over by aeroplane from London to attend 
the meeting in Paris. The delegates appointed by the Main 
Committee of the British Engineering Standards Association, 
the sectional committee of which is, ipso facto, the National 
Committee of the I.E.C., were the following: Mr. Roger T. 
binith, president-elect, I.E.E.; Mr. A. R. Everest and Mr. 
C. Rodgers, representing the B.E.A.M.A. on the British 
National Committee. 


The delegates were welcomed by the president of the Com- 


mission, M. Maurice Leblanc, at a lunch offered by the French 
Committee. The technical meetings lasted three days, and 
a number of important points were discussed. Certain diffi- 
culties which had arisen, more especially between the Ameri- 
can, British, and French National Committees, due largely to 
the war conditions, but which had occasioned some feelings 
of uneasiness on the part of the French Committee, were gone 
into in detail, and at the conclusion of the meetings, M. Paul 
Boucherot, who had presided over the meetings, expressed on 
behalf of his French colleagues his complete satisfaction with 
the explanations offered. The French Committee entertained 
the delegates at a banquet at the Hotel d’Orsay, and Dr. 
C. O. Mailloux and the Americans subsequently offered the 
delegates a banquet at the Hotel Maurice. The opportunity 
was taken of the presence of a number of the founders of the 
LE.C. to discuss matters of organisation, and also the atti- 
tude which should be taken up in regard to the enemy 
countries. Moreover, in order to honour the founder of the 
Commission, Colonel R. E. Crompton, C.B., it was proposed 
that the next plenary meeting of the Commission should be 
held in London in the middle of October next. This pro- 
posal is now before the various National Committees, a 
number of which have already signified their agreement there- 
with. It may be expected, therefore, that a very representa- 
tive meeting of the International Electrotechnical Commis- 
Sion will take place in London towards the end of October 
next. It is interesting to note that the last meeting of the 
Commission held in London was in 1908, but since that date 
the Meetings, of which several have been held annually, 
except during the war, have all been held abroad, so that this 
will be an opportunity of giving a very special welcome to 
Prominent electrical engineers from other countries who come 
to London for this meeting. 


+ OUR PERSONAL COLUMN, 


í The Editors invite electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heop readers of the 
ELECTRICAL REVIEW vosted as to their movements. 


Central Station and Tramway Officials.—Major G. C 


MILNES, electrical engineer, Lancaster, has been welcomed 
hack by the Lancaster Corporation on the conclusion of his 
military duties, which began in 1914. 

Mr. RENSHAW, assistant electricale-engineer to the Fleet- 
wood U.D.C., is to be paid £146, in pursuance of the award 
made to electrical power engineers and in consideration of 
the extra services rendered or to be rendered as acting elec- 
trical engineer. 

Mr. W. HELLIWELL, centre trattic inspector to the 
Coventry Corporation electric tramways department for 
seven years, has been appointed chief inspector to the Hast- 
ings Tramway Co., and has taken up his position. 


Hull Corporation ‘Tramways Counnittee, after interviewing 
seven candidates for the position of general manager of the 
tramways, has recommended the City Council to appoint Mr. 
E. S. Raynor (electrical engineer and tramways manager of 


Doncaster) at £800 per annum. 
The Aylesbury T.C. has increased the salary of the Elec- 


trical Engineer to £360 a year, inclusive of all future work 


done for the Council. 
° Halifax T.C. is recommended to increase salaries as 
follows: Mr.. W. Rogerson, electrical engineer, from £800 
to £900; Mr. J. D. CMRD, tramway traffic manager, from 
£425 to £475; and Mr. J. W. GALLOWAY, tramway engineer, 
from £375 to £425. 
Mr. W. T. Rosson, Corporation tranmway manager at South- 
anpton, has resigned owing to the condition of his health. 
Barnstaple T.C. has voted £20 to the electrical engineer 
(Mr. HADFIELD) in respect of extra services rendered. 


Mr. Wa. CHAMBERLAIN, general manager of the Oldham Cor- 


poration tramways, was one of the final three selected appli- 


cants for the managership of the Hull Corporation tramways. 
The Oldham Tramways Committee recommends the T.C. to 
increase Mr. Chamberlain's salary from £450 to £700 per 


„annwn, rising by annual increments of £50 to £800 per 


annum, on the understanding that he undertakes not to ter- 
minate his engageinent within a period of five years. 


Hammersmith B.C. has increased the maximum salary of 
the Borough Electrical Engineer from £750 by annual in- 
crements of £50 to £900, the first increment to be granted 
at once, plus £20 per cent. war bonus on salary from time to 
time. | 
Mr. G. A. PAYNE hhs resigned his position as chief engineer 
at Church Stretton, (Salop) electricity works, after 15 years’ 
service. 

For the position of chief assistant electrical engineer to the 
Kettering U.D.C. there were 91 applications. Three were 
chosen for the short list. and from these Mr. C. B. Torr, 
engineer in charge, Electricity Works, Manchester, received 
the appointment. ’ 

Mr. ©. W. Sart has been appointed borough electrical engi- 
neer at Carlisle at £600 a year. Mr. Salt has been electrical 
engineer at Torquay since 1910, and formerly held appoint- 
ments at Bradford and Croydon. 

Mr. W. BELLAD-ELLIS, municipal electrical engineer of 
Queenstown, Cape Province, is shortly leaving for England 
for the purchase of additional plant. 

Heston and Isleworth U.D.C. Electricity Committee re- 
commends that Mr. E. W. James, station superintendent, be 
appointed electrical engineer and manager of the undertaking 
at £500 per annum, rising by annual increments of £25 to 


General.—The Rotherham Corporation Tramway Employés’ 
Relief Fund has presented a gold watch to Mr. W. S. Marks, 
secretary of the Recreation Club. 

Barnsley Education Committee has appointed Mr. J. LAND 
to conduct classes in electrical engineering for disabled sailors 
and soldiers at a fee of 4s. per hour. | 

Mr. WILSON HARTNELL, head of Wilson Hartnell & Co., Ltd., 
manufacturers of electric light and power plant, Leeds, cele- 
brated his 80th birthday on Friday, when a number of per- 
sonal and business friends visited his residence at Roundhay 
and presented him with a handsome silver rose bowl. The 
names of the subscribers include those of some of the city’s 
leading business men, including three former Lord Mayors 
and a former Member of Parliament. Sympathetic reference 
was made to the fact that Mr. and Mrs. Hartnell’s only son 
was killed early in the war. 

Major N. H. Firmin, Tyne Electrical Engineers, has been re- 
stored to the establishment, of which he was a supernumerary 
whilst employed under the Admiralty for special service. 
Second Lieutenants J. R. Lang-Hyde, P. F. Fawcett, W. H. 
Adams, H. Poland and G. Hunter, of the Tyne Electrical Engi- 
neers, have been promoted to the rank of lieutenant. Second 
Lieutenants G. Haigh and J. B. Knowles, London Electrical 
Engineers, have been given their second ‘ pip” after the 
qualifying service. Lieutenant Haigh won the Military Medal 
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whilst serving in the ranks (mentioned in dispatches). Second 
Lieutenant F. J. Lyon-Davies, Cinque Port Fortress; Second 
Lieutenant P. Montgomery, Renfrew Fortress R.E.; Second 
Lieutenant R. Woodland, Lancashire Fortress R.E.; Second 
Lieutenant A. B. Penney, Hants Fortress R.E. ; Second Lieu- 
tenant H. W. Knapp, Hants Fortress R.E. ; and J. S. Denyer, 
Kent Royal Fortress R.E., all of electrical light companies, 
have been promoted to the rank of lieutenant. Captain and 
Acting Major H..C. Willams, A.M.1I.C.E., Lancashire 
Fortress Engineers (electric lights), has relinquished his act- 
ing field rank on ceasing to be employed with the R.E. Cap- 
tain and Acting Major é. M. Campbell, Tyne Electrical Eng- 
neers, has relinquished his acting: field rank, reverted to the 
rank of captain and restored to the estabiishment of the corps. 
He was employed in anti-aircraft duties during the war. 


Among the passengers on the Mauretania, which left for 
New York on Saturday last, were Sir Wm. Slingo and Miss 
M. M. Slingo. 

On Monday last Mr. A. B. WALKLEY retired from the post 
of assistant secretary to the General Post Office, on completion 
of forty-two years in the service. | 

Mr. A. G. LEONARD, principal clerk in charge of the tele- 
graph branch of the General Post Office, retired on Monday, 
after nearly forty years’ service in the department. 

The A.C. Cutting and Welding Co., Ltd., of 25 and 27, 
Theobald’s Road, London, W.C.1, have engaged Mr. W. H. 
FLoop as‘ chief engineer to their head oftice, and he hag re- 
signed his appointment as chief electrical engineer with 
Messrs. William Beardmore & Co. to take up the position. 
He was previously chief electrical engineer to the late Thames 
fron Works Co. 

Various changes have taken place in the personnel of the 
Coal Mines Department. Mr. FRANK Pick, the head of the 
Household Fuel and Lighting Branch, is obliged, by reason of 
the increased work devolving upon him :n his capacity as 
commercial manager of the Underground Railways, to relin- 
quish his executive functions, but he has consented, at the 
Controller’s request, to continue to advise upon the adininis- 
tration of the branch. Mr. N. T. Forv, of the Board of 
Trade, has been appointed to be the executive head of the 
Household Fuel and Lighting Branch. 

Mr. Spencer Hawes has completed his services with the 
Admiralty as assistant to the Controller General of Merchant 
Shipbuilding, and has resumed his practice as consulting 
engineer with his firm of Mav & Hawes at Westminster. Mr: 
Hawes has just been the recipient of a handsome silver cigar 
and cigarette box from Lord Pirrie. the Controller-General of 
Merchant Shipbuilding, appropriately inscribed. 

Harpin & Co., Ltd., Birmingham, state that Mr. L. J. 
GELLION, who was a director of the company, has recently 
resigned his position and severed his connection with the 
company. 

Mr. J. B. BRAITHWAITE has resigned the chairmanship and 
his seat on the board of the County of Landon Electric Supply 
Co., Ltd. Sir Ernest V. Hilev, K.B.E., has been appointed 
chairman, and Mr. H. B. Renwick (managing director) is 
now deputy chairman of the company. Mr. J. B. Braithwaite 
has also resigned the chairmanship and his seat on the board 
of the South London Electric Supply Corporation, Ltd., and 
Mr. H. B. Renwick (managing director) has been appointed 
chairman of the company. 


Roll of Honour.—The death in action is now announced 
of Lieut. GEORGE Wess (25), of the R.A.F. He rose from the 
ranks, held a commission in the South Staffs, and was trans- 
ferred in December, 1917, to the R.A.F. Before joining he 
was an electrician at the Littleton Collieries, Huntington. 


Obituary.—Prof. E. Eruarp.—The death is announced 
from Freiberg, Baden, at the age of 80 years, of Professor Dr. 
E. Erhard, formerly head of the Freiberg Mining Academy. 
The deceased was well known for his work in connection with 
the application of electricity to mining operations. 

Mr. Davip A. Starr.—-We regret to record the death, which 
occurred suddenly on June 23rd at Ranfurly Lodge, Bridge of 
Weir, of Mr. David A. Starr, general manager of the Clyde 
Valley Electrical Power Co. Mr. Starr had been in failing 
health for the past eighteen months, and indeed had just 
recently returned from a four months’ trip to the States, 
Cuba and Jamaica, whither he had gone to recuperate after 
a serious illness in the spring cf 1918. Mr. Starr was a welt- 
known figure in the electrical power supply business in this 
country, as well as in the States and Canada. He was Cana- 
dian by birth, being born in Halifax, N.S., about 61 years ago. 
His earlier years were devoted to civil engineering, he being 
for some time on the engineering staff of the Canadian Pacific 
Railway. Subsequently he joined the staff of the British 
Thomson-Houston Co., returning later to Canada as general 
sales manager of the Royal Electric Co., Montreal. In 1901 
he came to England as engineer with the British Westing- 
house Co., Trafford Park. and in 1908 was appointed engineer 
and manager to the Clyde Valley Electrical Power Co., then 
just formed. Mr. Starr was a past president of the Scottish 
section of the Institution of Electrical Engineers, and he has 
for many years been closely identified with the work of the 
Blectrical Power Companies’ Association. 

Tord RayLteicGH, O.M.—We regret to record the death, 
which occurred on Monday at the age of 76 years, of Lord 
Rayleigh, the distinguished physicist, upon whom many 


degrees and other honours were conferred. President .of the 
British Association meeting at Montreal m 1884; secretary and 
subsequently president of the Royal Society; Protessor of 
Natural Philosophy at the Royal Institution; discoverer of 
argon; member of the Board of Trade Committee of Standards 
of Electrical Measurement; chairman of the ‘Treasury Commit- 
tee which recommended the establishment of the National 
Physical Laboratory—the mere mention of these offices wili 
serve to indicate the great influence that he was able to 


-exercise upon the scientific world during a long and pre- 


eminent career. , 

Sir Joon T. BRUNNER. —The death occurred on Tuesday 
morning at Chertsey, from heart failure, of Sir John Brunner, 
founder with Dr. Ludwig Mond, the celebrated chemist, . of 
the business of Brunner, Mond & Co. He was 77 years of 
age. 

Mr. W. M. Morpnpy.—The death has occurred, in his 75th 
vear, of Mr. W. Martin Murphy, J.P., chairman of the Dublin 
United (Electric) Tramways Co., who did pioneering work in 
connection with numerous railway and tramway systemes and 
industrial enterprises. Mr. Murphy was a native of Bantry: 
Co. Cork, and started life as a building contractor in succes- 
sion to his father. He was one of the pioneers in the con- 
struction of light railways and trainwavs. In Ireland he was 
responsible for various railways, and in regard to tramways he 
was prominently interested in the Belfast and Dublin systems, 
Cork Electric Tramways & Lighting Co., Isle of Thanet Elec- 
tric Tramways & Lighting Co., Hastings & District. Bourne- 
mouth & Poole, and Paisley & District. It was as the result 
of a visit to America in 1895 that he became alive to the 
possibilities of electric traction, and on Ins return he promptly 
proposed its adoption in Dubhn on the overhead trolley sys- 
tem. Mr. Murphy had many and large interests beyond 
these, including a big drapery store, the Irish Independent 
newspaper, several leading hotels, &c. An outstanding event 
in Mr. Murphy's career was his plucky stand against the 
forces of svndicalism organised by James Larkin in Dublin 
in 1913. The strikes that brought. such misery in tbeir train 
originated with the tramway men, but for those who went 
out other men were put on the cars within half an hour, and 
traffic proceeded as usual. During the strike period Mr. 
Murphy stood firm, and won through in the end, the dis- 
turbers of industrial harmony being utterly routed. 


Will.—The late Aldemnnan James HEALD, of Lancaster, of the 
firm of Calvert & Heald, electrical engineers, Lancaster, and 
chairman of the Lancaster Electricity Committee, left estate 
valued at £45,451. 


NEW COMPANIES REGISTERED. 


Eclipse Cycle Co., Ltd. (156,252).—Private company. 
Registered June 2th. Capital, £2,000 in £l shares. To acquire the businegs 
of cycle and gramophone dealers carried on by A. Jones and J. Williams at 
45, Old Chester Road, Tranmere, Birkenhead, 2, Church Road, Tranmere, 
and 526, New Chester Road, Rock Ferry, under the style of ** The Eclipse 
Cycle Co.,"" and also the business of electrical and motor engineers at 10, 
Church Road, under the style of the ‘ Eclipse Electrical and Motor Engi- 
neering Co.” The subscribers are: A. Jones, 15, Cressington Avenue, Birken- 
head, cycle and grzemophone dealer, 1,266 shares; J. Wiiliams, 17, Cressing- 
ton Avenue, Birkenhead, cycle and gramophone dealer and builder, 634 shares. 
Directors: A. Jones and J. Williams. Solicitor: J. Roberts, 8, Duncan 
puree Birkenhead. Registered Office: 10, Cburch Road, Tranmere, Birken- 
ead. t 


South of Scotland Electrical & Mechanical Engineering 
Co., Ltd. (10,462).—Private company. Registered in Edin- 
burgh June 14th. Capital, £5,000 in £l shares. Engineers, electricians, 
makers and repairers of and dealers in and hirers of aeronautical engines, 
motors, accumulators, motor curs, cycles, launches, vessels. and aeroplanes, 
&c. The subscribers (each with one sed are: H. J. Berry, Cliffe Villa, 
Shepley, Huddersfield, electrical engineer; E. Moodycliffe, 43, Barcroft Road, 
Close Hill, Newsome, Huddersfield, electrical engineer; S. W. Marshall, 2, 
Camden Place, Dumfries, mechanical engineer. First directors: H. J. Berry, 
Edgar Moodyclitfie, Samuel W. Marshall, James Clarke McGeorge, jun. 
hosiery manufacturer, Dumfries, and A, G. McGeorge, hosiery manufacturer, 
Dumiries. Solicitor. D. Stoba, 93, Irish Street, Duinfries. 


T. Beadle & Co., Ltd. (156,275).—Private company. 
Registered June 20th. Capital, £20,000 in #1 shares. ‘To take over the 
business of factors and dealers in electrical supplies, motor car and cycle 
accessories and tools carried on at Hull by t. Beadle & Co. ‘The sub- 
scribers (each with one share) are: T. Beadle, 75, Victoria Avenue, Hall, 
electrical factor; G. H. Atkinson, 107, Linnaeus Street, Anlaby Road, Hull, 
electrical factor’s manager. Directors: T. Beadle, G. H. Atkinson and R. L. 
Hought, 79, Finkle Street, Cottingham, commercial traveller. Solicitor: :G, T. 
Mainprize, Temple Buildings, Bowlalley Lane, Hull. Registered office : 3, 
Castle Street, Hull. : 


Tungsten Manufacturing Co., Ltd. (156,321).—Private 
company. Registered June 2lst. Capital, £150,000 in £1 shares. To enter 
into an agreement with W. L. T. Wright, and to carry on the bnsiness © 
manufacturers of tungsten and other metals, and articles made therefrom, 
electrical and mechanical engineers, &c. The subscribers are: E. N.. 
Arkell, Kensington Court Hotel, 30, Pembridge Square, W., solicitor; G. 
Wooden, 10, New Square, Lincoln's Inn, W.C., rolicitor's managing clerk. 
The subscribers are to appoint the first directors. Qualification, £100. Re- 
muneration (except managing director), £150 each per annum, with £50 
extra for the chairman, and a share in the profits. Solicitor :- A. G, Craig, 
10, New Square, Lincoln's Inn, W.C. Registered office: Thanet House, 
Strand, W.C, 


Ellesco, Ltd. (156,339).—Private company. Registered 
June 23rd. Capital, £2,000 in £1 shares. Objects: To carry on the business 
of electrical, mechanical, aeronautical, dairy, printers’, bookbinders’ and 
stationers’ engineers, cutter and spring manufacturers and contractors, &c., 
and to adopt an agreement with J. Lee, of Albion Engineering Works, 81, 
Rosebery Avenue, Poon The subscribers (each with one share) are: W. 
Ellerd-Styles, 91, Forest Drive West, E., electrical engineer; J. Lee, 47, Cow 
Cross Street, E.C.l, engineer; W. R. Catton, 101, Park Lane, N.16; engineer. 
The first directors are: J. Lee and W. Ellerd-Styles. Solicitors : Bishops & 
Fenton-Jones, 76, Kingsland High Street, N.E. Registered office: 81, Rose 
bery Avenue, N.86. Ds 
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F žlst, Capital, £2,000 in £1 shares. Objects: To carry on hoped they need not expect any falling off ovided the 
AE E e of electric fittings and apparatus, other than pe y pe y 8 ol, pr y 


; were allowed to increase their rates. The prospects of Argen- 
scrib each with one share) are: G. 'H. Scholes, ; ‘ 
ee Glee Danko Wilmaton electrical engincer; E., A, Claremont, tina appeared to be good. The harvest of the late summer 


i gh, Cheshire, engineer. Permanent directors: G H. Scholes and was quite an average one, but the unfortunate port strike 
tig Sunn Solicitors: Claremont, Haynes & Co., Vernon House, which had . 7 ? 


e 

Bloomsbury Square, W.C. ably reduced shipments to Europe. It had also been a serious 
ta turin Co. Ltd. 156 393 .—Private . ` aU) pi r F Ve , 

patina Vanuractirl Bana "£3,000 in if shares, Pa take over e on the available OaE o ae MS ne oe Tany 
ihe ques a electrical and gencral engineers carried on by A. S. King, E. weeks over steamers were lying idle in the roa waiting 
gies ise and F. W. Carpenter, &. The first directors are: A. S. ing, to discharge. Fortunately to-day the outlook Was decidedly 


T Ham ick; . Endacott, 58, King b I hter h spe: k rent ‘ef h ll t ser- 
Havant House, Seymour Road, Hampton Wick; E. A. rig - The speaker wen on to refer to the excellen N 
1 as lens, Acton Hill, Wi; E. W. Carpenter, 20, Blandford Road, : : à ; : : 
ite Pak Wei (all metal dealers). Soliċitor: A. Lloyd-Jones, 40, Broad. vices of the local committee; the manager, Mr. Barber; the 


way ai W. Secretary: F. W. Carpenter. Registered office : 314, Gray's “assistant managers; the engineer-iIn-chief (now on a Visit 
Inn Road, V.C. 


Abbott Turner & Co., Ltd. ( 156,401) .—Private company. The report for 1918 shows a balance at 

i June 25th. Capital, £500 in £1 shares. To enter into an agree- Callender S credit of rofit and loss of £134,969, De- 
Regissered -J ARa Ne hn St West, Birmingħam „P o ox ; 
ment with Turner & Coi, of 261b, New John reet pest Birmingham, Cable and benture interest absorbs £13,500; prefer- 
eketrical engineers, and to carry on the business of electrical, gas, BR Construction ence dividend £1] 613; depreciation of 
water and mechanical engineers, &c. The subscribers (each with vne share) MCE € ? » aep : 
are: ©. C: Turner, 125, Osborne Road, Sparkhill, clectrician; V, Smith, Co., Ltd. buildings, plant, and machinery, £37,000 ; 
Primroso Cottage, Hampton in Arden, clerk. First directors to be ap. . i 


panted by the subscribers. Registered office: 6, Temple Row, Birmingham, leaving £72,561, plus £111,509 brought forward. Dividend 
i on 70,000 ordinary shares, 124 per cent. per annum, less 
A tax, £43,750; dividend at 12}. per cent. per; S tux, 
from a oe ea a final talment on 10,000 ordi- 

nary shares Issue), £542; to reserve, £25,000; carrying 

CITY NOTES. forward, subject to excess Profits duty, if any, £114,779. 

a Until the signature of the armistice only materials required for 
Sir FREDERICK GREEN, presiding at the war service were produced by the company, and, until that 

United Rivyer annual meeting on June 2th, reterred to date, output again increased considerably. After the cessa- 
Plate Tele. the satisfactory position of the company in tion of hostilities such manufactures ceased, and before the 
phone Co., Ltd. spite of difficulties due to shortage of end of the year the break clause had been put generally into 
materials ‘owing to the war. For four Operation on all Government contracts. As heavy engage- 

or five years they had been largely depending upon ments had been undertaken for the execution of these con- 
sere plant bought previous to 1914, but this became tracts, much time had to be given to their adjustment and 
practically exhausted about the middle of 1918, and since then to the Te-arrangement of the factories for ordinary business, 
they had only been able to connect new subscribers in Buenos This transition period continued into the present’ year, and 
Aires as lines became vacant. It would not be possible to Was a time of much anxiety to the management, and of im- 
give much relief, at least in the centre of the city, before the paired efficiency in the workshops. In order ta. meet the 
end of next year, as switchboards took a considerable time to —_— requirements of the Admiralty, the War Office, and the 
manufacture and buildings to accommodate them to erect. Ministry of Munitions, large extensions were made at Erith 
The earnings in Argentina and London increased by 14 per during the last two years (and in the Leigh factory of the 
cent.; maintenance and other expenses of management by Anchor Cable Co.), for the production of cables and other 
16. per cent. The working expenses had increased in a materials necessary for carrying on the war. This plant and 
greater ratio than the earnings, as the cost of living had machinery is now being adapted, so far as possible, for com- 
risen, and wages and salaries had to be increased; materials — mercial production, Under an agreement with the Govern- 
ad also cost more. The amount to the credit of the reserve ment an entirely hew factory was erected at Picardy, close 
for renewal of plant was greater than it should be through to the Erith works, in which large quantities of field tele- 
their inability during the war to undertake much renewal phone cable for Army use have been Produced. These being 
work, As soon as the necessary stores could be obtained they no longer required, arrangements are in Progress for the 
had considerable leeway to make up, entailing much heavy conversion of the Picardy works to ordinary manufacturing. 
expenditure. ` Those workg would take time, although the Much assistance was thus rendered to the country, and the 
procuring of material was becoming easier. In regard to the directors received official letters of thanks from the Admiralty, 
work carried out during the year they had increased their the Ministry of Munitions, and other Government Depart- 
subscribers’ stations by some 6,200, mostly during the first ments, for the way in wBich contracts entrusted to this com- 
six months of the year. They bad a long waiting list. They pany were executed. Difficulties of transport and In the 
now had a total of 72, 005 throughout the system as against supply of raw materials, and the increase in wages, Withethe 
5,788 last year. Except in the Provinee of Cordoba they had reduction of working hours, made under Government awards, 


have rendered Profitable commercial Production exceedingly 

DO . 3 > . ) z . . ` 
AREEN ie Wes aba ee noes pra pe difficult ramary manufacture for commercial use has now 
system, they had Increased the number by nine to 32. ln re-started, and the company has secured important contracts 
deral capital they had laid down a good deal of under- for power, telephone, and other cables at home and abroad, 


work ; R the works being thus fully engaged. All plant and appliances 
T . « 3 a a Es k . . o 

A A a a ey ied woe have been Maintained in efficient working condition, but, 
able to bring mto service the new Ne battery exchange owing to the-heavy cost of upkeep, a. much larger sum has this 


: : ; ie shares was duly completed during the year. In the latter 

For some TA the eo pietini tho w na yrs part of 1918 it became evident that further capital Was neces- 

pot been satisfactory. There were riots and street fighting sary a enable the aid nab ee ly hi Haas Pee oe 

but when practically re | mercial operations, and with the au ority of the share- 
y all other means of communication had 


ae holders 40,000 new preference shares and 10,000, new ordinary 
pane dermis ce oes ae shares were issued. The Issue, made a few days before the 
conditions were normal. In March their own employés came W eh anon T. o ued a Roll of Hononr 
ou 90 strike - rh we ) Accon r the € 18 issued a R Hone 
loved , but they Were able, with the assistance of 20 


a oe and the engineering staff, to give a limited ser- ee ae oe eet pie wrens and sek Anne 0G 
strike P President of the Republic intervened, and the ee . 
ate as ed in 15 days. One of the things that the strikers Sir G. A. Touche presided at the annual 
to whi ka the winding up ot the staff provident fund, United Electric | meeting, on June 25th, lhe pleasing fea- 
vee t t è company had contributed £2,000 per annum for Tramways ture of the year’s operations was. the 
take ae years. T ere was now, therefore, no necessity to of Monte Video, continued Increase In “the traftic receipts. 
PR Nahe donation to that fund. The cost of the con- Ltd. The gross receipts constituted a record; 
far shor t they had made Would probably amount to not ae ~ they were £20,467 more than in the pre- 
Ort of £100, per-annum. The Government had pro- vious year, and £6,774 more than in the highest pre-war 
crease in sive favourable consideration to a reasonable in- vear. The advance was in spite of the fact that their ein- 
wero now in 8 to meet that expenditure, and negotiations Plovés were involved in the two-months’ general strike in 


Whig] f 1 Progress, Thig would hot, however, be the Monte Video in August and September, 1918. The number 
e ot the new burdens which the company would have. to of passengers carried also constituted a record, beating the 

l pre was now before t le Senate a Bill, which had pre-war record by nearly 7f per cent. Exnenses continued 
establish <4 y the Chamber of Deputies, for the purpose of to increase. They were £31.736 more for 1918 than for 1917. 
tram wa ng a State Pension fund for the employes of the More than 80 per cent. of the Increase was due to cost. of 
ys, telephone, gas and electric lighting companies, to fuel. which averaged 146s. per ton, against 104s. 7d. in 1917, 
contribute . was. proposed the companies concerned shonld un Increase of 41s. 5d. per ton _or more than the entire pre- 
Om pany’ Mitel Cnt: OF the wages and salaries paid. The war cost. The increase on 13,179 tons wag thus £27,399. For 
it the fan CaPital outlay per subscriber would also be heavier. the five months ended March the average cost was 141g. 6d. 


to the r Ge to the advance in cost of telephone material. per ton; it was now round about 100s. The balance of the 
they wo 1d eats for the current year, they had hopes that increase in expenses was due to higher cost of all mainten- 
teve, ed be at ‘least as satisfactory as those now under ance materials, and to the increase in Wages, which was in 


è . : 
ew, but until they were able to provide switchboard and operation during the last two/months of the(year. The net 
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receipts of the Uruguayan Co. fell by £11,289. Their claim 
for introducing a revision of tariffs was a` very strong one, 
but up to the present the authorities had in no way assisted 
the company to meet the increasing burden of expenses and 
improve the lot of its employés. The directors~recommended 
the payment of a dividend the cumulative preterence 
shares, less income tax, in satisfaction of the arrears for the 
half-year to September 30th, 1917, and with improving con- 
ditions it was hoped to make increasing payments on account 
of arrears, and ultimately to resume the regular payment of 
current dividends. The chief reason for recommending this 
payment on account was found in the better prospects in- 
dicated by the experience of the current year. The directors- 
entered into negotiations some time agd for a sale of the 
tramway undertaking to the Government. Terms were pro- 


-visionally agreed, but no binding contract had been entered . 


into. 


The gross receipts for 1918 were 
Anglo:Argentine £3,012,821, . less working expenses 


ramways £2,375,564, leaving £637,257, plus interest 
Co., Ltd. on investments, &c., £43,020, and £67,990 


> brought forward, making £748,268. From 
this there are deducted: Annuity to City of Buenos Ayres 
Tramway Co. (1904), htd., £70,660; debenture interest and 
sinking fund £587,821; preference and ordinary ‘share re- 
demption sinking fund £6,744. The balance of net- revenue 
to be carried forward to 1919 is £83,048. Having regard to 
the abnorinal cost of fuel and the uncertainty of the outlook, 
owing to the present unstable conditions in Buenos Ayres, 
the labour unrest, and the panding demands for shorter hours 
of service, the directors are not vet justified in recommend- 
ing the payment of any dividend on the preference shares. 
The trafic receipts for 1918 were £2,909,376, an increase of 
£209,182; passengers carried, 349,286,335, against 324,231,620. 
The most stringent economies have been exercised, but many 
of the expenses are entirely beyond the company’s control, 
and are owing chiefly to the freight situation, which, how- 
ever, has become better during the current year. The abnor- 
mal cost of fuel is alone responsible for an additional expendi- 
ture of £245,959 for electric energy, as compared with 1917. 
The cost of all materials for maintenance remains high. Mr. 
William Morris, of Messrs. Ashurst, Morris, Crisp & Co., has 
heen elected to the board. The directors’ report is accom- 
panied by.a lengthy report by the general manager, Mr. G. 
Pedriah. He shows that the country has gone ahead and 
business in general is reviving in a very marked form. The 
population of the city increased by 15,323 during 1918. Tram- 
way traffic revived very considerably as a consequence of the 
improvement in business generally. In the course of the 
technical details, Mr. Pedriali shows that no coal was re- 
ceived during 1918, and comparatively little petroleum had 
been burned. Fuel had been confined mostly to hardwood, 
maize, and other grains, the result being disastrous. As to 
the prospects: “‘ The increased traffic movement has brought 
more passengers, and consequently our receipts per car mile 
are. increasing, and if the price of current can be brought 


down again considerably, our profits will begin to revive . 


during this year. Nevertheless, the state of the labour world 
jis menacing, and may have a very prejudicial effect. It is 
doubtful if we shall be able to keep up our present rate of 
increase in traffic which is now well over 12 per cent., as 
compared with last vear, and I think that, if we can, by the 
close of the year, show an increase of 5 per cent. we may 
consider ourselves lucky under the ‘circwmstances.’’ Miles 
run 53,118,576, against 52,456.5385 in 1917. Receipts per mile 
run 13.6ld.. against 12.73d. in 1917. Expenses per mile run, 
exclusive of paving or renewals expenditure 10.31d., against 
8.97d. in 1917. Cars in stock 2,715, against 2,746 in 1917. 


The report for the vear ended March 

The General 31st. 1919, states that the net profits were 
Electric Co., £480,828, plus £145.286 brought forward, 
Ltd. less £70,000 pavment on account of excess 
profits duty. making a total of £556,114. 

Froin this the following are deducted: Dehbenture interest, 
£8,000: normal and special depreciation, £73.653; grants to 
dependants of men on active service, £16,799; 6} per cent. 
preference dividend, £85,202: to reserve, £117,000, After 
paving 10 per cent., free of tax. on the ordinary shares, 
£141,502 remains to be carried forward, subject to excess 
profits duty. The directors express themselves satisfied with 
the results of the vear’s trading. more especially as the 
period under revieav has witnessed the partial change-over 
from war work to peace work, on which the company has 
heen mainly employed since the cessation of hostilities. The 
directors appreciate the loyalty and assistance rendered bv 
the emplovés during this strenuous period. Annroxinately 
750 of the company’s emploveées have heen demobilised. The 
nromise of reinstatement has heen faithfully kept. without 
inflicting any appreciable hardship on those who filled their 
places during the war. The figures of the balance sheet do 
not lend themselves to comparison with the figures of previous 
vears, owing to the carrying through of certain imvortant 
operations. which were foreshadowed at the last annual meet- 
ing. Dnring the year the company acquired the engineering 
works of Fraser & Chalmers, Itd.. and this concern, as well 
as the Osram-Robertson Lamp Works, T.td.. has been entirely 
absorbed into the G.B.C. organisation. This absorption mainly 
accounts for the verv considerable additions to the items 


freehold land and buildings and fixed plant and machinery. | 


The investiment account has naturally been reduced, as what 


was formerly an investment jn shares of the Osram Co. is 
now represented by the actual assets of that company. Sundr 
debtors and stock-in-trade are much increased compared wit 
previous years. The increases are partly due to the inclusion 
of the sundry debters and stock-in-trade of Fraser & Chalmers 
and the Osram Lamp Works, but they are also a reflection 
of the larger operations of the company towdrd which the 
acquisition of these works has materially contributed. The 
directors are satisfied that both items are valued on the 
company's usual conservative basis. 

The directors report that the large increase of capital, 
eflected early in the year, is already justified by results. 
They have decided upon their post-war programme, 2 brief 
outline of which will be presented at the annual meeting. 


To give effect to this policy will require a further increase 


in capital, and it is proposed to ask the shareholders for 
authority to increase the capital to six million pounds, but 
they do not propose to make an issue forthwith, but only 
as and when they are of opinion that the necessities of the 
business require it. Resolutions to give effect to the increase 
of capital and for splitting the existing £10 preference and 
ordinary shares into £1 shares will be submitted to an extra- 
ordinary general meeting to be held immediately after the 
annual meeting on Wednesday, July 9th. 

All the works of the company are at present fully employed, 
and building operations are already in progress to provide 
additional accommodation for works urgently required which, 
but for the war, would have been long since erected. The 
Government have now vacated the company’s building in 
Kingsway, and the contract for the completion of the building 
has already been placed. It is hoped that it will be ready 
for occupation in 1920. The allied and subsidiary enterprises 
of the company ‘have again shown satisfactory results. 

The sum of £37,500, granted out of the company’s reserves 
at the last annual general mecting for the superannuation, 
pensioning off, and benefit of the company’s employés, in 
accordance with the terins of the trust, has been invested in 
3,750 ordinary shares of the company at par. In administer- 
ing this fund the directors propose to be guided by the report 
of a special committee appointed to deal with the whole 
question, in accordance with which they will primarily con- 
sider those employés who had completed 15 years’ service 
on December 31st, 1918. The directots also propose to estab- 
lish a contributory pension scheme for the benefit of all 


_ employés. 


Sir John P. Hewett, G.C.S.I., Mr. James Fraser, and Mr. 
C. Wilson, who were formerly members of the Osram board 
of directors, have now joined the board of this company. 


Sir F. W. R. Fryer presided at the an- 
nual meeting on June 25th. He said that the 
Electric . power house expenses were £66,723, against 

Tramway and £61,546 for 1917. Fuel increased by £4,319 
Supply Co., Ltd. due to the adoption of paddy husk as a 
substitute for coal. They were still, owing 


Rangoon 


to the shortage of supply of paddy husk, consuming several _ 


other vegetable substances, and though paddy husk had been 


_ successfully used as fuel for many years in Burma, there 


were still some disadvantages attending its use which had 
to be overcome. The capital cost of alterations involved in 
the adoption of paddy husk as fuel had been considerable, 
but would not, of course, recur. ‘The improvement in the 
tramway service returns continued to show most healthy 
expansion. The cars carried 34.75 per cent. more passengers 
than in 1917. Arrangements were in hand for considerable 
extensions of the tramways system as the necessary materials 
became available. The lighting and power returns continued 
to show healthy increase which -had only been limited by the 
want of additional machinery which was now. ready for 
dispatch to Burina. The revised public lighting agreement 
for twelve years, providing for considerable extension and 
improvement, had been signed. Expenses of renewals and 
repairs would continue to be exceptionally heavy. They had 
weathered fhe storm, and tramway and lighting busimess 


would continue to increase now that war restrictions bad 
ceased. 


J. G. White & 
Co., Ltd. 


Mr. G. M. Booth presided at the annual 
meeting on-June 26th. He said that the 
task of restoring business conditions to a 
l pre-war basis was going to be long ani 
difficult. He failed to see how our trade was to be restored 
to its proper place unless all classes recognised that the war 
had left us poorer, and that we must all work harder. There 
was little encouragement in this direction to be found in the 
speeches of leaders of labour organisations. Squabbling about 
how profit shonld be divided was mere midsummer madness 
to those who felt that in the very near future there would 
he all too little profit of any sort whatever to divide. No- 
thing but co-operation between capital and labour would 
enable us to win through in the uphill task. The business 
of the vear had proved not unsatisfactory, and it was remark- 
able that they had been able to show some increase in net 
profits. Ordinary engineering construction had been practl- 
cally suspended and the profits in this direction were less 
than 20 per cent. of the whole nrofit. The balance had come 
froin interest on the company’s investments, from their operat- 


. ing contracts with public utility companies, and from special 


war contracts. As to the future, they were now disposing 


of surplus ensineering stores for the American Government. ` 


but this work would soon terminate. and thev must now 
devote their efforts to peace-tiine activities. They had ʻe 
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cently been awarded a small tramway reconstruction contract, 
but conditions for carrying out any new work were extremely 
ditticult. ‘Their investment account should show better re- 
sults, and their operating department was also in good shape, 
aud as they added additional management contracts to their 
list, they were able to reduce to some extent the expense 
ratio and so secure ynproved profits. An important addition 
to this section was the operating contract secured with the 
Chilean Electric Tramway & Light Co. |The International 
Light & Power Co., in which they held a large block of 
shares, was doing well. Since the armistice the whole of 
the arrears of preference dividend had been paid off, and 
the earnings for the current year showed an improvement 
over those for 1918, which were themselves the best in the 
history of the company. Their subsidiary company for trad- 
Ing purposes now existed under the name of the J. G. White 
Commercial Co., Ltd. The results so far had been fairly 
satisfactory. ` 
Gross profit for year ended May, 1919, 
Electric & £5,117. After deducting general charges 
General and debenture interest, and adding 
Investment £17,225 brought forward, the balance is 
Co., Ltd. £23,352. The directors hope to be in a 

i position to resume the payment of the 

half-yearly dividend on the preference shares on January Ist 
next. As it is impracticable to pay off immediately in cash 
the arrears.on these shares, which at June 30th, 1919, will 
amount to Jus. on each £5 share, the directors are consider- 
ing various methods tor dealing with same, and they. propose 
to consult representative shareholders before sulsinitting a 
definite A ae Mr. S. R. Shaw, the former secretary, sul- 
fered so séverely in health through Army service that he had 
to resign hm appointinent. It 1s proposed to grant him a 
retiring allowance in consideration of his prolonged service 
with the company. Mr. R. L. Sare has been appointed secre- 


tary. 
2 For the year ended March 31st, 1919, the 
Crompton & net profit after providing for depreciation, 
Co., Ltd. debenture interest, directors’ fees, &c., 
| i and a reserve estimated to be sufficient to 
cover excess profits duty, is £38,828, plus £26,080 brought for- 
ward. There has been put to general reserve £10,000; 10 per 
cent. is paid on the preference and 10 per cent. on the ordi- 
nary shares; £16,396 is written off expenées in connection 
with debenture issue, including premium on redemption of 
old debentures, discount on new issue, and tax on additional 
share capital. £17,409 remains to carry forward. The direc- 
tors have had under consideration the question of the new 
capital required to meet the growth of the company’s busi- 
ness, as explained at the general meeting on February 14th 
last, and a resolution will be submitted to the shareholders 
at the mecting to-day to confirm a provisional agreement 
with Sir W. G. Armstrong, Whitworth & Co., Ltd., to sub- 
scribe for 250,000 of the unissued £1 ordinary shares of the 


` company at par, two of the directors of Sir W. G. Armstrong, 


Whitworth & Co., Ltd., joining the board of this company. 
The board are unanimous in recommending to the share- 


-holders the proposed arrangement with Sir W. G. Armstrong. 


Whitworth & Co., Ltd., which, in their opinion, is likely 
to prove of considerable benefit to the company’s future 
interests. 


Waygood:Otis, Ltd.—At the annual meeting, held last 
week, the chairman said that they had reorganised for a 
return to their pre-war line of business, and were now almost 
wholly engaged upon lifts and cranes. The change over was 
not without its difficulties, and involved expense. but these 
Were now practically behind them. Unfortunately they had 
still to contend with delay in securing raw materials and 
in the delivery to different parts of the conntry of their 
manufactures, due to congestion on the railway systems, 
hut these troubles. inevitable after the dislocation of civil 
work during the war, would doubtless gradually be removed ; 
they had in the. meantime handicapped progress and output. 
They bad rebuilt a portion of the factory and installed many 
additional up-to-date machine tools: the resulting develop- 
ments appreciably added to the capacity of their shops. They 
Were aiming at further standardisation, whieh would permit 
of mass production and the carrying of a suitable stock of 
manufactured apparatus to a‘ greater extent than before the 
war, and by these means and the improved manufacturing 
facilities they hoped to offset in some measure the higher 
costs of labour and materials. so that prices might encourage 
prospective buyers to place their contracts without delay. 

New Issue.—Last week the Fellows Magneto Co., Ltd.. 
offered for subscription 100.000 8 per cent. cumulative par- 
icipating preferred shares of £1 each at par and 25.000 or- 
dinary shares of 10s. each at 15s. per share, the capital being 
required for expansion of the business. 

Aluminium Corporation, Ltd.—The meeting called for 
Monday last was merely formal, in order to comply with the 

ompanies Act, and to enable a preference dividend of 7 per 
cent. for the year, 1918, to be declared. This having been 
approved the -meeting adjourned until the accounts can be 
submitted. fe 

Anglo-American Electric Co., Ltd.—Profit for the vear 
£1,381, plus £19,821 brought forward, making £21,202, which 
is to be carried forward. 

Edgar Allen & Co., Ltd.—Final dividend 2s. 6d. per 
share, making 173 ner cent. for the vear, free of tax. 


Companies to be Struck Off.—The following are to be 
struck off the register within three months unless canse is shown 
to the contrary :— 


Alpha Electrical Co , Ltd. 
East London Electric Co., Ltd. 
G.O. Accumulator, Ltd. 
Leonard W. Holmes & Partners, Ltd. 
~. Metallurgical and General Industries, Ltd. 
‘Meta)lurgical Research Co., Ltd. 
South American Railless Traction Co., Ltd. 


Adelaide Electric Supply Co., Ltd.—Mr. J. B. Braith- 
waite presided on Tuesday over an extraordinary general 
meeting of the holders of the 6 per cent. cumulative prefer- 
ence shares of the above company, and proposed a resolution 
increasing the capital of the company from £750,000 to 
£1,000,000 by the creation of 250,000 " A” preference shares 
of £1 each. -He explained that the company’s business was 
rapidly outgrowing the capacity of the power house at Ade- 
laide, and it had become urgently necessary to build a new 
one. The lease of a suitable site at Port Adelaide had been 


acquired fran the Harbours Board, and the new capital was ` 


required to provide the cost of the new power house and for 
the extension and development of the business generally. Mr. 
A. J. Farish seconded the motion, and the resolution, was 
carried. Subsequently an extraordinary general meeting of 
the company was held, when a sinular resolution was agreed 
to by the ordinary shareholders. 


South Wales Electrical Power Distribution Co.—The re- 
port for 1918 states that the units sold amounted to 36,593,903, 
a decrease of 365,146 units. After payment of all expenses, 
the credit balance of the year's working was £26,144. De- 
ducting interest on prior lien debenture stock -and the 
original debenture stock, and making provision for deprecia- 
tion of the new plant, there remains £52 to be carried forward. 
—Financial Times. 


Chili Telephone Co., Ltd.—For the vear ended March, 
1919, there is a profit of £82,149. After deducting income tax 
and excess profits duty and placing £16,964 to general reserve 
and £15,000 to reserve for renewal of plant, the directors 
recommend a final dividend of 3s. per share, free of tax, 
leaving £8,510 to carry forward. 7 


Telegraph Construction and Maintenance Co., Ltd.—In- 
teri dividend of 6s. per share, free of income tax, 


STOCKS AND SHARES, 


TUESDAY EVENING. 
WitH the Loan campaign intensified, business in Stock Ex- 
change securities is quiet. No kind of boomlet followed the 
signing of the terms of Peace. ‘There is nothing like the 
same degree of cheerfulness as prevailed at armistice tinie. 
Men's minds are bent too seriously upon the pressing post- 
war problems for them to rejoice whole-heartedly at the con- 
clusion of a Peace which few believe the former enemy 


regards as any more binding than, for instance, his previous 


Treaty with Belgium. But there is a willingness to turn to 
the future and to hope, if rather quietly, for the best. 

London Electric Supply shares are weak on the various 
memoranda presented to shareholders in connection with the 
Government Bill. The subject is dealt with more fully else- 
where in this issue. An officer, recently demobilised and 
returned to the Stock Exchange market, declared colloquially 
that the various directors had “' properly put the wind up” 
the investors interested in electric shares. | Bromptons are 
os. down, so are City of London. Kensingtons, St. Jaines’s 
and Metropolitans have all lost 2s. 6d. Westminsters had 
experienced a sharp drop in the previous fortnight, and this 
brought in a few bold buyers, whose purchases rallied the 
price to 53, while County of London Ordinary were taken at 
9 11-16, the price mentioned here last week, and have re- 
covered to their par value cf 10. It is difficult to avoid the 
impression that shareholders are giving way to scare, al- 
though if the Bill is as wicked and malevolent as its opponents 
aver, the outlook for the London companies must be dis- 
tinctly bad. It may be suggested, however, that perhaps the 
opposition is making the utmost ofthe case against the Bill. 

Manufacturing shares are inelined to be somewhat dull in 
svinpathy with the depression in the market for London light- 
mg shares. English Electrics have given way to 27s., and 
the rest of the group Js none too good. The General Electric 
Company’s report makes pleasant reading. Since the la-t 
accounts were published the Osram-Robertson Lamp Works 
Company has been absorbed- and part of the Fraser and 
Chaliners business taken over, so that exact comparison can- 
not be made with the previous figures. But the net profit of 
£352,400 is £133,000 better, and substantial increases are 
made to the appropriations. The dividend is maintained at 
10 per cent.. free of tax. It is proposed to take steps to 
double the capital and to make it sx milhon pounds. No 
doubt ın the process the shareholders will get that slice of 
melon for which thev have been diligently prepared by 
various references in this column in April and Mav last. when 
broad hints were thrown out as to what was likelv to happen, 
and when the price of the ordinary stood-several pounds per 
share lower than it does to-day. 
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(The financial commentator hears only, as a rule, of those 
. eases in which any following of his suggestion is fraught with 
unpleasant consequences to the investor.) : 

Callender’s Cable shares have come down owing to dis- 
appointment at the dividend not being increased. Last year 
It was 25 per cent., and, the capital having been doubled in 
the meantime, it is now 12} per cent. Net profits of £135,000 
are £13,900 up on last year’s figures. What mad@ holders a 
trifle shy was the statement in the report to the effect that 
after the cessation of hostilities and the operation of the 
Break Clause in Government contracts, much time had to be 
given to the rearrangement of the factories for ordinary busi- 
ness, resulting in impaired efficiency in the workshops. The 
sume sort of conditions will doubtless operate in numbers of 
industrial concerns, and the coal, iron and armanient shares 
are dull in tone because of the uncertainty felt in regard to 
the tune it will take for swords to be beaten into plough- 
shares. Babcock & Wilcox are 1-16 down at 33. 

Cable stocks continue to display hesitation. Globe prefer- 
ence are 4 lower, Anglo-American preferred 4, West India and 
Panama 1-16. Marconis fell away to 64 and Marconi Marines 
to 3 5-16. American Marconis are the firmest of the party at 
32s.. Canadians keep a shade below 18s., and Sovanish are lds. 

Home Railway stocks have reverted to the Slough of 
Despond, out of which they gave a brief promise of struggling 
a week or two ago. Underground £10 shares are 4 down and 
the shilling shares lost ninepence. Metropolitan Consolidated 
fell 4. Rubber shares show a better dispositfon upon a 
slender recovery in the price of the raw material. It is 
thought that the raising of the blockade, upon ratification of 
the Peace Treatv, may be followed-by large orders from the 
Central Powers for rubber, as well as other produce. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Hous Euscrzaicrry Compans 
Dividend Price 


PEET EN June 30, Yielå 

1917, 1918. 1919. Rise or fall. p.o. 
B pion oe oa ee 10 8 64 rae 2 £6 1 6 
Charing Cross Ordinary ry er 4 8 - 618 4 
. do, do, 4 Pref... ay 4i 8} a 6 18 4 
Chelsea... ee °. ee eo 5 8 Bs lee, 4 12 4 
of London ~.o oe ee 8 8 ig ` = 6 18 0 
0. do. 6 per cent. Pref, ee 6 6 10 6 0 0 
County of London .. .. «e #7 7 10 700 
do. do. 6percent. Pre. 0 6 10 6 0 0 
Kens ee eo q 6 6A = 4 6 5 0 

London Electrio .. «.. « Nil a | _ Nil 
do. do. 6percent. Pref... 6 84 _ 7 1410 
Me tan -¢@ ee $ oe oe a A 3 7 =— è ; ia A 

0. oent, Pref. ee XC - 

Bt. James’ Ban Mall ,ee@ es 9 10 q pa a q 2 0 
Bouth London we . oe oe «S(COG 6 23 _ 76 6 
South Metropolitan Pref, .. .. | 1 20.6 — 616 7 
Westminster Ordinary .. o 9 8 54 +3 619 6 


TELECRAPHS AND TELEPHONES 


Anglo-Am. Tei. Pref, oe oe 6 .8 98 -— 3 6 3 3 
do. Def, oe ee 1g 7 443 > 7 8 0 
Chile Telephone oe ee ee 8 1 To b 14 4 
Cuba Sub. Ord. .Ă. ee ee 7 7 11 — R 4 5 
Eastern Extension .. sa sa 8 8 16 — * 0 0 
Eastern Te]. Ord. .. es - 8 8 1614 — “9 1 
Globe Tal, and T, Ord. Co) ee q 8 16 — *5 0 0 
do, 0. © oe oe) 6 6 104 — 3 614 6 
Great Northern Tel. ea . B 93 82 — 617 6 
Indo-Buropean © >> >œ» 8 EBB 65 _ ` 618 3 
Marconi .. eo ee ee 20 20 6h = å 3 7 6 
Oriental Telephone Ord. .. -- 10 15 9} ~ 4 613 4 
United R. Plate Tel. ee ee 8 8 Tkxd -_ *5 2 0 
West India and Panama .. . Ip 19 13 — \ URG 
Western Telegraph ie æ. 8B loyxd = “416 8 
i Homs Ras, 

Central London Ord. Assented .. 4 4 — 660 
Metropolitan ee ee . ee ee 1 1 26 = 4 4 16 6 

do. District s . NI Ni 244 = Nil 

Underground Eleotrio Ordinary.. Nil Nil 2 ari Nil 

do. do, “A” -» Nil Nil 9/0 —d. Nil 
do. do, Inoome.. 4 5 95 — * 5 8 

o 
Foanzion Trams, &o. , 

Adelaide Bap: 6 percent, Pref. .. 6 6 43 — 66 4 

Angio-Arg. 8. First Pret. ee 54 Nil B“, ER a — 

do, do. nå Pret, ee ot = 8 giin — 
do. do. 6Deb.. .. 6 6 art 2i 13 0 

Brazi! Tractions ee oe ee — =— 694 — — 
Bombay Blectric Pref, ..- .. 6 6 Hy — 611 9 
British Columbia Eleo. Rly. Pice., 5 5 5TAXd — 814 0 
do. do, Preferred Nil 2 443d — 576 

do. do. Deferred Nil Ni 44 zn NH 
do. do, Deb. 4 4 61 — 6 1710 

Mexico Trams b percent. Bonds. Nil Ni 61 ~I Nil 

do. 6percent.Bonds.. Nil Nil 504 = Nil 

Mexican Light Common .. .. Nil Nil 88 +1 Nil 

do. Pref. ae . Nil Nil 51 _ Nil 

do, lst Bonds.. ee Ni Nil 65 —1 — 

; MANUFACTURING COMPANIES. 

Babcock & Wilcox ee és 15 15 8% = 818 0 
British Aluminium Ord, .. .. 10 10 lj — 54d 5 
British Insulated Ord. .. œ. 2 12% 2... — 611 1 
British Westinghouse Pref. .. 4 8 2; _ . 616 b 
Cajlend ie ae . ie 25 25 104 -b 6 R O0 
Oo. e oo eo ee 5 64 Sancl — R 510 
Castner-Keliner ee ë> sa 256 20 2y == 766 
Edison-Swan, t A "” ee ee — vas 1} — "6 0 0 
do. do. 5 percent, Deb, .. 4 5 Viza _ 8 12 10 
Electric Construction ice ee 10 0 * Ay: — 8 8 5 
Gen. Eleo. Pref, ee oe ee 6 i) 104d _— 6 8 0 
0. rd, ee we ae 10 10 22 — “411 0 
Henley ee oe ee ee ee 95 25 33 _ 6 2 6 
do. ái Prof.. ee ee ee a dà 34 . — 6 00 
Jndia-Ruabber., .. oe ee 10 10 I7xd — %17 4 
Fiamens Ord... ae .. oe _ 7 — 7100 
Telegraph Con oe ee oe 30 20 253 - 418 6 


*Dividends paid free of Income Tax. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, July 2nd. 


re ee eee. 


——e -e 


. Latest Fortnight's 
e Acid, Oxalico., .. a.. oo perlb, 1/5 
a AMmoniac Bal .. an .. per ton £30 el 
a Ammonia, Muriate (large crystal) n £78 i 
a Bisulphide of Carbon oe oe n" . oe 
a Borax.. oe ee ee oe a” 4 39 oe 
e Copper, Sulphate .Ă. ee ee 99 4 46 £2 inc. 
a Potash, Chiorate ee eo ee per 1b. E 13 ee 
a 99 Perchlorate oe oe iT) . L, J os 
e Bhellao ea 5 ae .. per owt, 2.9 £2 ine. 
a Bulphate of Magnesia .. .. per ton 86 vs 
a Sulphur, Sublimed Flowers .. n” Pa a 
a s Lump oe ee " £U sa 
a Boda, Ohlorate .. es ee per lb. 9d. z 
@ ” stals ee eo ee per ton lIu. oe 
a Sodium Bichromate, casks ee perlb. ne we 
METALS, &c. 

c Brass (rolled metal F to 12° basis) per Ib. 10d. ad. inc. 
c€ » Tubes (solid drawn) a ii L3 w a3} 7a. ine 
(i n Wire, basis eo oe ae rT) 1,01 sd. ine, 
c Tubes (solid drawn) .. n 1/43 qd. ine, 
E n Bars (best selected) .. per ton 14l £2 inc. 
g 99 Bhees ee oe ee 9 é. 2L £4 inc. 
e rT) Rod .. se ee ee T izl £4 ine 
d „n (Blectrolytioc) Bara ih u a93 | £5inc, 
d ot 90 Sheets ee (1) &ibl i se 
d ” ” Wire Rods my] £101 £5 inc. 
d i (H H.O, Wire per Ib, 1/Ozd. ied. inc. 
f Ebonite Roé ee oe oe ee “1 ð- ` oe 

Ty Sheet ce ee ee iy) a/b oe. 
A German Silver Wire ee ee ($) 26 oe 
A Gutta-percha, fine ee ee ee 08 11/- ae 
h India-rubber, Para fine .. se ” 4,53 id. inc. 
¿ Iron Pig (Cleveland warranta) .. per ton Now. T 
l 4 Wire, galv. No, 8, P.O. qual, ” £42 ie, i 
g Lead, English Pig .. ee we š £23 10 10;- dec. 
g Mercury oe ea ve ee per bot. | £2j42 10 in. 
e Mica (in original cases) small .. per lb, 94.310 4,6 i8 
e ” T at medium rT] 5j- to 10,- ee 
@ n u „ large .. n" 12.6 ta 25-/a& ap. 
d Silicium Bronse Wire .. es per lb, 1,5 
r Steel, Magnet, in bars .. ee per ton ws h 
g Tin, Blook (English) za se i £237 £2 dec. 
R n Wire, Nos, 2 to 16 ee ee per ib. ‘ 4)- ee 


Quotationa supplied by— 
g James & Shakespeare. 
h Edward Till & Go, 


a G. Boor & Co. 
c Thos. Kuitun & Bons, Lea, 
d Frederiox Smith & Oo, i Bolling & Lowe. 
e F. Wiggins & Sons, l Richard Johnson & Nephew, Lu. 
f india-nubber, Gutte-Perocha and n P. Ormiston & Sona, 

Telegraph Works Oo., Lèd. r W. b. Vennis & Co, 


Fuse Sizes for Motors, — Tables are given in the 
Electrical Review, of Chicago, of March 15th, showing the 
starting fuse sizes recommended by the Westinghouse Electric 
and Manufacturing Company for various types of motors. 
The data are based on the folowing values of starting 
current :— 

Times full load 


Motors. current at starting. 
Polyphase wound motor ... a n ‘ibs 1} 
Squirrel cage (thrown on line)... a ee 3 
1-phase repulsion induction with rheosta Sai 2 
Se a Pi without rheostat 4 
Direct current F D Mii 13 


Since the starting fuses for squirrei-case and for repulsion 
iuotors Without rheostats are rated respectively at three and 
four times full-load current, they give practically no overloa 
protection under running conditions. In sich cases double- 
throw switches should be provided, so that fuses rated at 13 
tunes full-load current may be switched in circuit for normal 
running. The tables cover D.C. motors up to 100 H.e.; 2-phase 
and J-phase wound rotor induction motors up to 0 H.P.; 


2-phase and 3-phase squirrel-cage motors up to ð ELP.; and . 


single-phase motors up to 10 n.r. 


Copper in Chile. — Copper mining in Chile, though 
greatly hampered by war conditions, was, on the whole, more 
productive in the years of war than in previous years. This 
Increased output of the mines was due to new methods of 
working and improved installations of plant. The most 1m- 
portant of the Chilean copper mines, owned by the Chile 
Copper Co., whieh are among the largest m the world, 
possesses reserves estimated at 700.000000 tons. These mines 
had, previous to the year 1018, a daily output of 27,000 tons. 
This huge production fell, in consequence of a shortage of 
fuel and shipping space, to 10,000 tons. But since the be- 


. ginning of 1919 it has risen again to 15,000 tons. According 


to the Wall Street Journal, it is estimated that the production 
in 1919 will be: for the Chile Copper Co., about 100,00€ tons; 
for the Andés Copper Co., about 50.000 tons: and for the 
Braden Copper Co.. 75,000 tons. When the enlargement of 
the works now in progress has been completed, the Chile Co. 
a E in a position to produce 150,000 tons a year.— Metall 
un GTR. 


i 
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(Continued from Vol. 84, page 756.) : 


Electric Transmission. 
By S: L. PEARCE, M.Sc., C.B.E. 


| (Abstract.) 


INTRODUCTION.—It may be regarded as axiomatic that, other 
conditions being favourable, the correct location for a generat- 
ing station is at the centre of gravity of the load. Departures 
from this rule will naturally arise as the result of :— 


1. Conditions unfavourable for local pe tierating stations. 

2. Conditions particularly favourable for generation at some 
: ay more or less remote from the centre of gravity of the 
load. 

Either of the above may be the determining factor, but in 
this country condition (1)- is likely to be the predominating 
one. 2 

Unfavourable conditions for local generation may include :— 

(a) Cosb of land. 

(b) Excessive rates and taxes. 

(c) Absence of cooling water facilities. 

(d) Difficulty of bringing coal to the works, and also of 
disposing of ashes, &e. , 

(e) Risk of creating a nuisance. 

Condition (2) may include :— 

(a) Cheap land. 

(b) Low rates and taxes. 

(c) Good cooling water facilities. 


(d) Good railway and coal-handling facilities, and- conveni- 


ences for disposal of ashes. 
(e) Ample facilities for extension, and no risk of creating a 
nuisance. 
(f) More favourable conditions for economical generation 
under conditions of combined load and diversity factor, &c. 


The case of a natural source of power will be of very rare 
occurrence in this country. Obviously, it might easily con- 
stitute, as in the United States and Canada, the sole factor 
governing the choice of site. 

Whether arising from conditions (1) or (2), or both, it is 
obvious that the removal of the generating station from the 
centre of gravity of the load to some distant site may possess 
distinct advantages so far as the actual cost of generation is 
concerned. It therefore becomes necessary to examine to 
what extent the advantages of the distant site may be neu- 
tralised, or even outweighed, by the cost of transmission. 

In this connection it is impossible to lay down any hard 
and fast rules, and it seems certain that it will always be 
necessary for every specific case to be considered separately 
upon ite merits. 

TRANSMISSION CHARGES AND LoSSES.—Transmission may, for 
the purpose of comparison, be roughly divided into three 
primary forms (see fig. 1) :— | 

Case 1. 

A represents the centre of gravity of the load, but the 
generating station is located at s, and all the energy from 
s is delivered to a over the transmission line L. 


Case 2. # 

This is similar to Case 1, but now, instead of the full 
eee S going to A, portions are tapped off at Ba and O, 

C. E 


Case 3. ea 

In this case 8 is the equivalent of, say, a super-station. 
It-may be approximately at the centre of gravity of widely 
distributed load centres, A, B, C, D, E, &c. 

In each of the above cases—which are purely diagram- 
matic—the single lines may represent duplicate conductors 
which do not necessarily follow the same route. 

In Case 3 the load centres will probably be interlinked. 

Case 1.—This is a simple case of point-to-point transmission. 
Proportionately it is the most expensive arrangement, as all 
hae line and transformer charges are debited to the supply 

A. 

These charges include :— 

(a) Capital charges on line. = | 

(b) Maintenance and depreciation charges on line. 

ic) Cost of energy loss on the line. 

(d) Wayleaves and rating. 

(e) Transformer losses. 

AA Capital charges on the necessary extra plant installed 
al. 8, 


If the load at a = x, and full-load line loss kx? (where 
k ig a constant depending on the voltage and length of lne) 
= r, then for the same margin of spares the plant capacity 
at $ = x + x +y, where Y is the normal margin of spare 
plant. If x is only small, then the increased risk will no 
doubt be taken with the plant x + Y, but where x becomes 
appreciable this cannot advisably be done. 

The line loss is proportional to z’ and therefore falls off 
very rapidly as the load is reduced; hence, if the transmis- 
sion losses are at all high, the effect on the load factor may 
be very considerable. is will affect the cost of generation 


and increase the cost of the line losses. If the line is an 
overhead one the regulation may be very bad, involving the 
additional expense of suitable apparatus for correcting the 
power factor. . 

Case 2.—This in its simplest form is but a modification of 
Case 1. It is naturaily more economical than 1, because the 
average length of the transmission is obviously much shorter, 
and, moreover, there is a prospect of still further reduction 
in the transmission losses owing to the possible diversity in 


~ the loads at the several tapping centres. 


Case 3.—This is likely to be the super-station condition, 
and it is the most satisfactory arrangement of the three, 
because, presumably, in the first case the station site s has 
been selected for the most favourable generating conditions. 
Owing to the overlapping of the separate demands the re- 
sulting diversity will improve the load factor, and the in- 


-cidence of the line losses on peak load will not be so pro- 


nounced, and in any case local load at F, in the shape of 
electrochemical or electrometallurgical works, may be taken’ 
on to absorb the line loss plant during periods of average load. 

In cases where the generation is by some natural source 
of power, such as water, then the incidence of the line losses 
becomes less important, and it- may pay to transmit over 
very long distances with correspondingly high losses; but even 
under these conditions it seems difficult to justify—on purely 
economic grounds—a transmission component of the overall 
charges so high as 86 per cent., which, according to Mr. H. 
Kensit, is a figure actually obtained in one instance on the 
Ontano power scheme. l 

The same authority also states that on the whole system of 
the Hydroelectric Power Commission of Ontario the cost 
of transmission is approximately one half of the total cost of 
power as delivered in bulk. | 

Capital cost of line is independent of load factor, and is 
governed solely by ible maximum load; hence, it is 
dependent upon the diversity factor of the load. 

As capital charges—at any rate in the case of hydroelectric 
schemes—form by far the largest percentage of the cost of 
transmission, it is clear that the magnitude of the peak load 
determines the price to the consumer more than the load 
factor of his own particular supply. | i 

The losses in anv transmission line are proportional to:— 

(a) The square of the load. ` 

(b) The length of the line. 
and inversely proportional to :— 

(c) The line pressure (for the same current density). 

For known conditions of load it is, therefore, possible to 
calculate the loss under the most favourable conditions of 
pressure jn any particular length of line, and the commercial 
practicability, or otherwise, of any particular scheme may 
be readily ascertained. 

INTERLINKING.—The case of linking-up does not compare 
with that of direct transmission. primary object of 


Case 1. 


Case 3. 


Fie. I. 


linking-up is to permit the floating interchange of power 
between ge or more stations, and the main objects to be 


attained are :— 
1. Increased reliability of supply. 
9. Improvement of the load factor on the Jargest and most 


efficient plant. 
3. Full advantage to be taken of diversity factor. 
4. Plant, and therefore capital, utilised more economically. 
The economical advantages accruing from such a scheme 1n 
industrial areas have been shown to more than compensate 
for the capital and running costs incidental to the necessary 


linking cables. E 
POINTS IN CONNECTION WITH ‘TRANSMISSION Tanes.—The first 
line—be it overhead or 


uirement of any transmission hin 
te nd this is ap absolute essential 


‘ound— is reliability, a { 
iti we ene of a point-to-point system where there is me 
alternative supply route, as In the case of a linking-up ier 

With the introduction of the very much higher le 
that are likely to be used in the near future, the great dis- 


parity in cost between overhead and underground lines largely 


aan ‘ l 
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disappears, Strategic and climatic considerations also support 
the use of the latter. 

It is very much open to question, therefore, whether the 
ure of overhead lines is likely to be continued in the future, 
at any rate for main transinission and for interconnecting 
the new super-stations. Their extreme vulnerability to 
malicious damage und injury arising from aircraft accidents 
are factors which require serious consideration. In the less 
densely populated and comparatively undeveloped districts 
overhead lines will continue to be used as branch feeders and 
distributors. 

For the same degree of reliability as would be obtained 
with the generating station at the centre of gravity of the 
load, it will be necessary for the lines to be at least com- 
pletely duplicated, and preferably run by separate routes. 
_For reasons of economy and—in the case of underground 
lines—in order to maintain the cables in good corditicn, both 
sets should always remain in commission, as their sound 
condition is then assured and the line losses are greatly 
reduced, so much so, in fact, that the capital charges on 
the line will probably become the predominant factor in the 
transmission costs. 

Experimental work has demonstrated so far that a 66,000- 
volt, 3-phase cable is both a commercial and technical prob- 
ability; the use of cables will limit the line pressure, there- 
fore, to approximately 66,000 volts. It will'be a matter for 
serious consideration as to the extent to which it will be 
advisable to put spare copper into the cables, and it seems 
probable in many instances that copper in the cables may 
be a sounder financial proposition than extra plant to cover 
line losses. 

The advantages of extra copper in the cables are :— 

l. Greater cross-section with lower electrostatic strains. 

2. Lower dielectric losses. 

3. Reduced copper losses, and 

‘4. A greatly increased margin of safety even at very high 
pressures. | 

This will mean lower maintenance cost, and will probably 
more than pay for the very slight increase in the overall 
cost of the transmission line. : 

If the load grows gradually, it may be necessary for copper 
to lie-idle in the ground for some years, as the gradual 
increase of cable capacity to keep pace with the load would 
not be commercially practicable. 

All the copper may, however, be used, and the resulting 
saving on the line losses, and the corresponding reduction 
of line loss plant, will probably largely cover the capital 
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charges on the extra copper. More especially will this be 
the case if the present loan periods of 15 and 25 years are 
observed for plant and mains respectively. 

The capital cost of lines (cable or overhead) is by no means 
proportional to the amount of copper only, whereas the loss 
at any one pressure is inversely proportional to the amount 
of copper. If, therefore, the loan period for cables is longer 
than for plant, it is quite probable that extra copper may be 
a better proposition than line loss plant, unless the latter 
can be economically employed on local load during “ off 
peak ’’ hours. 


NUMBER AND SIZE OF CaBLes.—The larger the scheme, the 
less the likelihood of a complete failure of supply due to cable 
breakdowns, because there would naturally be a greater 
number of main feeders, and the probability of a failure on 
more than one or two at the same time would be very 
remote. Consequently, the proportion out of commission 
would not involve dangerous overloads on the remaining sound 
cables. In other words, the greater the number of feeders 
in parallel, the less the importance of spares and the greater 
the factor of safety. 


This consideration suggests a reasonable limit to the cur- © 


- tric stress on the dielectric, and also by economic considera- 
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rent-carrying capacity of F.T.H. cables, as in many cases it 
would undoubtedly be better policy to run two cables by 
separate routes than a single cable of an equivalent capacity. 

A further advantage is the reduced temperature rise, and 
consequent) increased permissible current density, in the 
case of the sinaller cables. This reduction in size of conductor 
is, however, ultimately limited by the greatly increased elec- 


tions. 


OVERHEAD Lines.—Within the limits of excessive corona 
losses and excessive capital charges, it is usually advisable 


to work at the highest possible line pressure, if only for the 
following reasons :— 


(a) Reduced capital expenditure (within limits). 

(b) Lower percentage line loss (for same current density). 

(c) Owing to the lower line current at the higher pressure, 
the inductive drop is reduced. 

(d) Owing to the higher value of the line pressure, the 
inductive drop becomes of less importance, unless indirectly 


increased by the necessary. greater distance between the 
separate phases. 


COMPARISON OF ECONOMIC TRANSMISSION CONDITIONS 
CURVE A 30K V OF LINES 
CURVE B 60.K¥ Oo 
CURVE C.30-Kv CABLES 
CURVE D 60-Kv 
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MILES 


1 


30 40 $0 60 70 80 90 t00 
LOAD FACTOR PER CENT 


Coal at 20s. per ton. The curves show the distance to which electricity 
generated in a super-station can be transmitted at an over-all cost equal to the 
coat of generation in a local station (curve A, fig. 2). 


Fig. 3. 


Owing to the prohibitive increase in the C*R losses and 
the voltage drop on long lines, the capital charges would 1n- 
crease in a greater ratio than the mileage, unless the line 
pressure were raised, as shown in Appendix F. 

This emphasises the importance of increasing the voltage 
to the highest possible commercial value on Jong_ lines. 
Obviously, however, there must be a limiting value for the 
pressure, and this will be reached when the corona losses 
becorne comparable with the C'R losses at a lower pressure, 


and the increased capital charges arising from the more . 


expensive features of the line-construction and switchgear 


equal, or exceed, those on the increased weight of copper at 
a lower pressure. 


In comparison, it is interesting to note that the transfor- 
mation costs are not directly affected to any great extent by | 


the length of the line, but only indirectly by the possible 
corresponding alteration in hne pressure. 


ADVANTAGES OF HIGH Pressures.—In the case of both cables 
and overhead lines it is, within linits, usually advantageous 
to have the pressure as high as possible, because the higher 
pressure means a smaller current for the same power, and 
therefore there will be less likelihood of trouble due to surges, 
&c. The capacity and dielectric loss effects with cables will 
become more pronounced as the pressure is increased. To 
rome extent these effects are advantageous, since one serves 
to correct the power factor of the system and the other acts 
as a relief valve for high frequency surges. The electrostatic 
storage of energy on a large E.H.T. cable system is, however, 
very considerable, and great care must be exercised in order 
to avoid accidental discharge of the system as a condenser. 
Static effects of this description are greatly minimised by 
the earthing of the neutral point. | 

In order to reduce the temperature rise and increase the 
factor of safety, the sectional area of all £.8.T. cables could 
be increased with advantage in the immediate neighbourhood 
of the generating and principal sub-stations. 


Cost or Losses.—Copper losses in lines and transformers 
should not be debited with the same cost as magnetising and 
dielectric losses, owing to their low load factor. In fact, 
it is difficult to resist the conclusion that they should , be 
debited with all the capital charges on the extra ‘‘ line loss 


plant,” provided that the latter is not employed otherwise 
during *‘ off peak ’’ hours. 


ECONOMICAL CONSIDERATIONS.—In the case of overhead trans- 
mission at comparatively low pressure, the most economical 


section of conductor can usually be arrived at by the applica- | 
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tion of Keivin’s law. “This law merely relates the annual cost ` 


of the C'R losses to the annual interest and depreciation 
charges on the conductors. 

Equality of these two charges obviously gives the most 
economical working conditions, and wi comparatively short 
lines, and where the cost varies closely in Proportion to the 
total amount of copper, the resulting cross-section of con- 
ductor is usually a satisfactory one. 

Although in some cases useful as a rough preliminary 
guide, Kelvin's law is not generally apbicable to present-day 
schemes, for neither in the case of &£.H.T. overhead lines 
nor super-tension cables is the capital cost by any means 
proportional to the section of the conductors. 

In the case of long lines, if the cost of generation is low 
the line regulation may be the factor governing the section 
of conductor, and similarly in the case of super-tension cables 
permissible current density may be limited by the maximum 
safe working temperature of the dielectric. 

On long overhead lines the voltage drop usually becomes 
excessive before the load exceeds economical limits. If syn- 
chronous condensers are used the- line drop may be reduced 
to negligible proportions, but the efficiency of the transmis- 
sion line is appreciably reduced, and this factor may ultimately 
limit the economical load. . 

Careful consideration of the Probable ultimate load is, 
however, of the utmost importance, and it is safe to say that 
in every case the line losses will not attain their maximum 
value for several years, 


LoaD Factor.—In view of the universal demand for a 
shorter working week, it appears probable that load factors 
may not (at least for some years) attain the values anticipated 
unless two-cycle working shifts become generally adopted. 

Appreciable reduction of load factor will have a very marked 
effect on the economical aspect of super-station generation 
and transmission. 

In this connection the main line railway load should 
ultimately become a desirable one, for with a short headway 
passenger service during the day and a dense goods service 
during the night, the load factor may be expected to attain 
a fairly high value. The figure given for an American line 
was 70 per cent. 


_ CHOICE oF ROUTE ror Trunk LINE CaBLES.—Convenient lay- 
ing and maintenance conditions require that the cables should 
be laid along well defined and accessible routes. 

Virgin ground is obviously most undesirable. 

The most suitable location is undoubtedly under the main 
high roads, as it possesses the following, amongst other, 
advantages :— 


1. Usually the shortest convenient route between important 
centres, and also the most well defined. 

2. The high roads provide a hard and well-settled sub-soil 
with a minimum risk of subsidence. 

3. Advantage of extreme accessibility, both for laying and 
subsequent maintenance. 

4. Convenient for transport of cable and material. 

0. Not likely to be disturbed by future building operations, 
or town planning schemes, &c. | 

6. Alternative routes frequently available. 

It has been suggested that the trunk cables should be run 
alongside the railways, but it is difficult to see what great 
advantages such routes offer, and it is certain that they 
possess certain disadvantages, amongst which are the follow- 
ing :— ' l 

l. Railways in many cases do not follow the best routes, 
and they may necessitate considerable detours. l 

2. As a rule there is very little room available at the side 
of the track, especially for the number and size of transmis- 
sion lines contemplated in the future. 

3. The obvious difliculty of laying the cables in cuttings and 
tunnels, and over viaducts and embankments. 

., 4. Difficulties incidental to laying and maintenance greatly 
ee and probability of cables being frequently inacces- 
sible, ; 

5. Great risk of damage to cables in the event of derailment 
or other accidents on the railway. 

_ It is obvious from the considerations set forth in the 
Introduction to these notes that there can be no justification 
for a transınission scheme, as compared with a local generat- 
mg stattion—so far as the economic aspect of the matter is 
alone concerned—unless the current can be delivered at the 
busbars to the feeders at a price low enough to counter- 
balance the transmission and transformation charges. _ 
, ibe author believes, however, that in future it will be 
Impossible to shut out altogether other influencing considera- 
tions and to determine policy on the lines of the economic 
aspect alone. R . 

ith a view to giving a lead to the discussion, and in 
order to test the opinions of the members, the author has 
put forward in the appendices certain concrete examples of 
transmission costs under varying conditions, together with 
certain data and estimates relating to the costs of production 
at existing and future power stations. 

he estimates have been carefully prepared, for the most 
Part upon data supplied by several manufacturers, and are 
believed to be as reasonably, or at any rate as relatively, 
accurate as present-day circumstances will permit for costing. 

It is hoped that a consideration of these notes, the figures 
submitted, and the discussion resulting therefrom may assist 
in a truer appreciation of the problem of electric transmission. 


In conclusion, the author wishes to acknowledge the as- 
sistance he has received in the preparation of these notes 
from Mr. L. R. Lee and Mr. H. A. Ratcliff, of the Man- 
chester Corporation Electricity Department. 

APPENDIX A.—Comparative costs of underground and over- 
head transmission at 33,000 volts between two generating 
station sites in the Manchester district. 

. Carrington to Barton (Manchester) = 4 route miles. Power 


transmitted, 100,000 kw. at 60 per cent. load factor. Power 
factor, 0.8. Pre-war prices. Copper basis = £100 per ton. 


A. UNDERGROUND TRANSMISSION AT 33,000 VOLTS. 


1. Capital Costs— £ 
(a) 9 cables ia ne ee hi 117,000 
(b) Trenching and reinstatement ee. ache 12,000 
(e) Jointing 20 an 3,500 
(d) Laying ee me ee) Ee 1,500 
£134 ,000 


to 


J A l Standing Charges— j 
nnual Standing g a 


(a) Interest and sinking fund at 8 per cent. ... 
(b) Maintenance at 1 per cent. ... ins dei 1,340 
3. Annual Running Charges— l 
Line losses, taken at 0.275d. per Kelvin* mE 7,810 
4. Total Annual Costs ... £19,870 
B. OVERHEAD TRANSMISSION AT 33,000 VoLTs. 
1. Capital Costs— £ 
Overhead lines complete 


2. Annual Standing Charges— 
(a) Interest and sinking fund at 10 per cent. ... en 
. (b) Maintenance at 3 per cent’ i re 1, 


3. Annual Running Charges— Ea £ 
Line losses, taken at 0.275d. per Kelvin ... 31,910 
4. Total Annual Costs £19,060" 


NotE.—No wayleaves required in either case. Rating ap- 
proximately the same in each case. Cable prices based on 
firm quotation in October, 1913. Overhead line prices base 
on a cable maker's estimate. 


APPENDIX B.—Cost of transmitting 100,000 kKw.—under the 
conditions stated—from fhe Merseyside to the eons: 
area by means of a 150,000-volt overhead line and 5 miles o 

derground cables. 

"Mereyside to Manchester = 38 route miles. Power trans- 
mitted, 100,000 Kw. at 60 per cent. load factor. Power factor, 
0.8. 33 miles of duplicate overhead lines at 150,000 volts. 
5 miles of underground cables at 40,000 volts. Copper basis, 


£100 per ton. 


| £ 
1. Capital Costs— | 
(a) 33 miles of overhead lines ee pean 
(b) 5 miles of underground cables a ae. SS ; 
(c) Step-up and double step-down transformers, ee 
E.H.T. switchgear and sub-station buildings... 625 OM 
2. Annual Standing Charges— . 
(a) Interest and sinking fund on overhead lines Sin 
at 10 per cent. bei zi ae me 5 3b, | 
(b) Interest and sinking fund on cables and coer 
plant, &c., at 8 per cent... ... die side se 
(c) Maintenance on overhead lines at 3 per cent. k 
(d) Maintenance on cables and plant at 1 per sik 
cent. ... T -a Ri E dis sii ko 
(e) Wayleaves “a ae st Pat 
(f) Rating (approximate) 
3. Annual Running Chargss— os | 
(a) Overhead line losses at 0.275d. per Kelvin ... re 
(b) Cable losses at 0.275d. per Kelvin ... iai f 
(c) Transformer losses (3 X 2 per cent) at 0.2d. TE 
per Kelvin S D es ae as 200 
4. Total Annual Costs £179,360 
Os2d. 


. Cost per Kelvin delivered in Receiving .trea ... 
Note.—Above prepared on 1917 prices for items other than 


copper. site 
APPENDIX C.—Underground cables throughout at 40,000 volts; 


conditions outlined in Appendix B n 


1. Capital Costs— . wae ain 
1] f cable laid ... agao. soni .- 1,675, 
a Pansies switchgear, and buildings ... 450,000 


Se 


i £ 
9, Annual Standing Charges— 
(a) Interest and sinking fund on cables and nee 
&e., at 8 per cent... eee nes 00 
a anee A cables and plant, &c., at te 
l per cent. .. is at sie ee 000 


(c) Rating (approximate) 
* Kelvin = Board of Trade unit. 


28- 
3. Annual Running Charges— > T Connections ee oe ee ag ae 
(a) Cable losses at 0.275d. per Kelvin ... e 31, Coal absses: 16.. 16. 17 16 I. A ee ge agg 4 
(c) Transformer losses (3X2 per cent.) at 0.2d. Ti Total cost... '273 °282 '291 °300 “309 °318 327 °336 °345 ‘364 °363 
per Kelvin _... a eat ues a wie : OVERHEAD CONDUCTORS (Appendix F). 
4. Total Annual Costs £260,100 ae Oe lee ee 
a Se ese . 8 ea 000 1,044,000 1,341,000 
5. Cost per Kelvin delivered in receiving area 1185d. Cupital costs PR ug t e000 746 000 946,000 KY 4.000 
Note.—Above prepared on 1917 prices for items other than Interest and (30,000 65,700 965,400 125,100 
copper. jennie ainking fund* (60,000 63,800 eee pte 
: RNDIX D. s Jae ny {80,000 13,410 22, ,230 
| APP p ; . standing  Mainterancet (60,000 11,440 17,380 . 23,320 
Particulars relating to the total cost in pence per kelvin delivered charges, Rating and {30,000 5,000 10,000 15,000 
to feeders from certain typical existing stations in Cheshire, wayleaves. (60,000 5,000 10,000 - 15,000 
Lancashire and Yorkshire. Year ending March 31st, 1918. Annual running charges aon 32,500 47,500 62,500 
rata magg NETO ee NEES Mam ab 
f plant a : vi ’ ? ’ 
Kitowatts | ~“tunningon | Xelvingdd. | Load | qvperkelvin Total annual costa =... 100.090 107.740 148,480 189,220 
installed. Coone | Canal or per annum, | Per cent. dd. to ; At 60 (30 000 ‘053d. "08d. "106d. 
towers. | river supply. feeders. Cost in d per ’ ji 
ey U eee eee kelvin - ,, Cont. LF. (60,000 049d.  '0675d. “087d, 
l per Kogo jAt 40 per _ {30,000 ‘074d. :110d. 147d. 
20,890 a Nil 69,818,630) 31°4 "475 delivered. | cent. L.F. (60,000 ‘068d. ‘093d. "120d. ` 
7,200 | 100 15,683,656; 37°8 . ‘B10 ; : . ; A 
41 800 | Nil 100 66.717,696 39°08 ‘710 ay at 0°275d. per kelvin (L.F. 60 p.o.) ; 030d. 
a : a ieee 192389200 e a Transformer losses calculated at 0°224d. per kelvin (L.F. 60 p.o.) ; 
58,600 . f 167,898,373} 39°5 456 0'24d. (L.F. 40 pc.). . 
Nil Winter 100 Th fi a of d . ith 
11,000 Nil 100 26,737,350| 35 54] e above figures of present day costs are given with reserve 


* Corrected for coal at 20s. per ton, inclusive of all capital charges on station. 
Note —The above costs are not strictly comparable, e.g., coat of manage- 
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and ure probably somewhat underestimated. 


UNDERGROUND CABLES (Appendix G). 


10 miles. 
£ 


20 miles. 
£ 


(Vol. 85. No. 2,171, JULY 4, 1919. 


30 miles, 
£ 


ment and income tax are in certain cases excluded, whilst capital charges vary. Volts. 
. í 30,000 1,055,580 1,661,160 2,266,740 
oE Capital costs = == 160.000 1.027920 1,505,840 1,983,760 
ee as E Interest and {30,000 . 84,448 132,888 181,336 
Estimated costa per kelvin delivered to feeders from future super- Aantal sinking fund{ | 60,000 82,232 120,464 ` 158,696 
power stations. tanding. - Maintenance$ e 10,556 ` 16,611 22,667 
Present-day costs, oh a aintenances | 60,000 10,279 15,058 19,837 
40 % PARTES: i 30.000 5,000 10,000 165,000 
Iaat. <Agaciecror Raung as i 60,000 5,000 10,000 15,000 
Coal — ae a sis pis Zs 175d. "182d. Annual running charges bone 38,500 69,100 79,700 
Oil, water and stores... sdi ias *002 002 (cable & transformer loases) | 60,000 26,750 35,600 44,450 
Repairs and maintenance sae PA 018 "025 Total al o0 {30,000 138,500 218,600 298,700 
Wages and salaries =... 018 ‘O25 otal annual costs = 160,000 124,261 181,100 288,000 
Rates and administration... 015 021 Cost in d. | At 60 per . {30,000 '0682d, ʻ0998d. "136d. 
Capital se 6. eee ene wwe = 090 "185 a kaen | cent. L.F. 160,000 ʻO0666d. 08274. "1084. 
z ye = l At 40 per {30,000 ‘0886d. ‘138d. ‘181d: 
Total ... 1 wee 318 390 delivered. (“cont L.F. 160000 ‘O816d. ‘118d. - “164d. 


Capital charges, £22 per K.w.I. ; equated figure for interest and 


a 10 per cent. on lines, 8 per cent. on plant. 


+ 9 per cent. on lines, | per cent. on plant. - 
2? 8 per cent. on cables and plant. 
š 1 per cent, on cables and plant. 


sinking fund, 9 per cent.; coal consumption, 18,000 B.TH.U. per 
kelvin delivered to feeders ; coal cost per ton, 20s, 


: APPENDIX F. 


Data relating to the transmission of 100,000 kw: at 0°8 power factor, distances of 10, 20 and 30 miles, 33,000 and 66,000 volta, by overhead lines. 
’ 


Per 10 miles. l 
p : 7 SS 


Present-day costs. 


| : 7 o a aa 7 
sy a ihe pe j R Units expressed as a a S i ae . < 
Volt eo conductor. voltage drop. — Full load d as á - 
sepciving: saa | vue ron 7 . percentage of units sotd. | a a ser si per DEEA 
' | mile -mile m 
i ' 8q. in. Volts. |Per ee, Gee : . w d factor; per Sen | run. run. run. 
me i ial : ae eal | pea | —3 z z 
30,000 : 12 0'2 2,030 6°77 3,240 3°2 2°48 2°02 297,000 594,000 891,000 
60,000 6 0'2 2,236 3°72 1,614 1'6 1°24 101 206,600. 412,200 619,800 
0'15 3'97 2,160 2'2 1°65 1°35 198,000 396,000 594,000 


60,000 | 6 2,380 


Current per conductor, 200 amperes. Three poles abreast. No duplicate lines included. 


APPENDIX G. 


Data relating to the transmission of 100,000 KW. at 0'8 power factor, distances of 10, 20 and 30 miles at 33,000 and 66,000 volts 
by underground cables. i 


Per 10 miles. i 
A ee OR a E 


Puma e ee es eS OO 


| Copper loss, 
| | | ee Present-day costs. 
| ; 
l | Current | SE pee ! Full load. Loss expressed as a percentage 
Voltage No.of | Size of per | of units delivered in receiving |. F Hefa SiS 
t re- o. of | Se Area. 
ceiving cables. ` afc", | por cable. -— cae atest SO a ek ťi; 2 
wod: ` | (Amperes.) E Total | Per cent. Load factor, per cent. = Total cost per——— =m >. 
| Volts. | Per cent. KW, | 00 aa ü imer: | 90-mile run, |80-mile ran. 
a ae ces a 
(oom anak aq. in, | | r: T E 
$0,000 | 12 | O'lb 200 ; 1,120 3°73 $650 | 4°65 4°65 3°42 2°74 605.580 1,211,160 veer ie 
SO 10 | 026 | 241 | (888 | 278 | 3480 | 348 | 348 | 256 | 205 625,820 1,251,640 | L874 
Vy i $ aa = < j š - è . . a 9i t : e 
60,000 7 ) 0'15 172 962 | 16 2,005 2'0 20 147 | 118 | 477,920 433, 
l _ l re a 
100° Fahr. for 60 per cent. losd factor, and 90° Fahr. for 40 per cent. 


r temperature taken to be 120° Fahr. for 100 per cent. load factor, 
| nd order. 


atts per yard respectively, and are therefore only quantities of the seco 
yore tulle Paul terbalanged by the beneficial effect of the oable-charging current on the i 


Average conducto 


Pe rie losses on the 83,000 and 66,000-voit cables are aboat 1 watt an 


In the above schedule the dielectric losses have been ignored because they 


wer factor of the system. 
= No spare cables cluded. 


Mee: gs a 


= = = P ower -rye my e 
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In the course of P the paper, Mr. Pearce pointed out, 
with reference to fig. 3, that the crossing of the 30 and 60-KV. 
curves at a comparatively short mileage indicated the advan- 
tage of using the higher pressure in the case of both cables 
and overbead lines. The reason for the curves crossing was 
the higher cost of the 6U-KV. switchgear. These curves 
showed very clearly the importance of a high load factor on 
a transmission system. He added that it would. be obvioug 
that the curves on fig. 3 must be regarded as more or less 
elastic, and therefore they must be used with considerable 
discretion. The economic transmission mileage was governed 
by the difference between the super-station cost and the 
average station cost, and not by the actual values of such 
costs; consequently æ very small reduction in the super- 


station cost would result in a very appreciable increase of. 


the permissible transmission mileage. 

The two following cases would serve to illustrate the im- 
portance of this point, and it should be noted that no allow- 
ance had been made for the slight reduction in the value of 
the annual line charges due to the lower generating costs :— 
Taking the case of the 30-Kv. cable scheme and a system 
load factor of 60 per cent. The permissible transmission dis 
tance was seen from tig. 3 to be 16.8 miles, this value being 
based on the same coal cost of 20s. per ton at both the 
average station and super-station. If however, for any reason 
coal could be obtained at the super-station for 15s. per ton, 
the resulting effect would be as follows :— 

Reduction in cost of coal, 25 per cent. 

Reduction in total cost per unit at busbars, 13.8 per cent. 

Increase in difference between super-stution and average 
station costs, 48.5 per cent. 

Corresponding increase in transmission mileage, 69.5 per 
cent. 

New value of transmission distance, 28.5 miles. 

Similarly in the case of the 60-Kv. cable scheme, with a 
system load factor of 60 per cent.; with coal at 20s. per ton 
the permissible transmission distance was 22.4 miles, but 
with coal at 15s. per ton the values became :— 

Permissible transmission distance, 39.1 miles. 

Increase in transmission mileage, 74.5 per cent. 

If, therefore, owing to exceptionally favourable location, or 
for other reasons, the cost of coal at super-stations could be 
appreciably reduced, then the long-distance transmission of 
electrical energy from such stations would take on quite a 
new suspect. This emphasised the tremendous importance of 
an abundant supply of cheap, or relatively cheap, coal, for 
the projected super-stations. 


ee 


DISCUSSION. 


‘In opening the discussion, Mr. B. WeEtsourn said he 
agreed that every case must be treated on its own merits; 
he considered that main transmission must be by underground 
cable, but overhead lines could be used for distribution. 
Dealing at some length with Appendixes F and G, he pointed 
out that a considerable portion of the capital and annual 
charges arose from the step-up transformers, and went on to 
give particulars -of some 4,000-Kw. hydro-electric plants, 

nerating at 33,000 volts, which were installed in 1906 at 
ubiaco, in connection with the supply to Rome. These had 
proved so satisfactory that two additional sets were installed 
about two years ago. The principal troubles which had been 
experienced had been due to lightning disturbances, which 
had been carried back to the generators through the over- 
head wires. He pointed out the importance of investigating 
the possibilities of 30,000-volt generation in this country, 
where lightning troubles could be avoided by the use of 
underground cables, and called attention to the saving effected 
in capital cost, space, and running charges if this were done. 
He had only had the paper in his hands for a few hours, but, 
in view of the tremendous increase in the cost of overhead 
line work during the war, he thought it probable that the 
figures in Appendix F were on the low side; he- was sure that 
those in Appendix G were on the high side, and could be 
considerably reduced. The probable explanation of the dis- 
crepancy was that the figures in Appendix G were based on 
higher values for copper and lead than were now ruling. Mr. 
Welbourn called attention to the statement that on the 
33,000 and 66,000-volt cables, the dielectric losses would be 
about 1 watt and 3 watts per yard respectively. and were, 
therefore, only quantities of the second order. He could not 
accept this statement as it stood, and asked for detailed in- 
formation as to the way in which these dielectric losses had 
heen measured. In his opinion, the only figures which would 
be of real value to a cable user would be those obtained from 
measurements made under the running conditions of each 
particular system. In order to judge power-factor figures 
for cables in their right light it was, in his opinion. neces- 
sary to know the wave form and frequency of the alternator; 

e temperature of the cable under test; the dielectric stress 
per millimetre; the phase angle of the transformers em- 
played; the type of high tension wattmeter used; and the 
precautions taken to ensure accuracy. There were consider- 
able differences of opinion as tn the right way of making 
Power-factor tests, and it was desirable that some common 
standard should be adapted, so that. results obtained bv 
different workers should. be directly comparable. He be- 


lieved that undsr actual working conditions the figures for 


dielectric losses would be much nearer 2 and 6 than 1 and 3. 
On this basis, and assuming 300 miles of cable connected to 


` a supey-station, the actual 100 per cent. load-factor energy 


loss at 80,000 volts would be about 700 Kw., and at 60,000 
volts it might easily be between 3,000 and 4,000 kw. at full 
load, and these losses would, for the most part, be constant 
whether any load was being delivered by the cable or not. 
At the present time, the figures for 60,000-volt cables were 
necessarily somewhat theoretical, but it appeared probable 
that on the 60,000-volt, 0.15 sq. in. cable mentioned by Mr. 


Pearce, the CR losses would be about 129,000 Kw.-hours per 


mile per annum at 60 per cent. load factor, while the dielec- 
tric losses would be about 100,000 xw.-hours, so that the 
latter could not be considered quantities of the second order. 
Mr. Welbourn also questioned the permissible current per 
conductor allowed by Mr. Pearce. For the temperature rise 
allowed he would pass 287 amperes instead of 241 along the 


0.25 sq. in. 30,000-volt cable, but only 166 against 172 in the 


0.15 sq. in. 60,000-volt cable. Seeing that 30,000-volt cables 
were in the region of reality, and 60,000-volt cables were 
still only in the region of experiment, and taking the above 
considerations into account, he thought that a very much 
better case would be made out for a 30,000-volt cable at the 
present time than for a 60,000-volt one. According to Mr. 
Pearce’s figures, the tables showed a difference between 
overhead and underground construction at 60 per cent. load 
factor of 0.08d. per kelvin at 30,000 volts, and 0.021d. per 
kelvin at 60,000 volts. and at 40 per cent. load factor there 
was a difference of 0.034d. at both voltages, so that one 
would expect at load factors below 40 per cent. that there was 
no advantage in going above 30,000 volts for distances up to 
30 miles. Mr. Welbourn said that he had the permission of 
Mr. Wordingham to describe briefly the work which was 
being done by two I.E.E. committees for the benefit of the 
electric supply industry :— | . 

(a) A committee had been sitting for some years dealing 
generally with the heating of cables, and some nine months 
ago a special sub-committee was set up to deal with the 
heating of- extra-high-pressure armoured cables only. This 
sub-committee had drawn up an extensive programme of 
work which would probably take two years to carry through, 
hut, in view of the importance of the subject at the present 
time. when large cable transmission schemes were being 
planned. it should be of considerable assistance to the in- 
dustry to call attention to one provisional result obtained. 
For the same temperature rise, an armoured cable laid direct 
in the ground would carry approximately 30 per cent. more 
current than a corresponding plain lead-covered cable drawn 
into a dry glazed stoneware duct. This created a serious 
problem for those who had to lay transmission cables in cities 
and, in any case, the bunching of cables should be avoided, 
because of the difficulty in dissipating the heat given off. In 
some cases ducts must be used, and it would appear neces- 
sary in designing such systems either to put in extra copper 
or to resort, as in the U.S.A., to artificial cooling of the 
ducts. It was also advisable to protect cables laid on posts, 
walls, &c.. from: direct sunshine. , | 

(b) At Mr. Wordingham’s request, the I.E.E. set up a 
large overhead power lines committee about three montha 
ago “to co-ordinate the existing regulations of the various 
Government departments dealing with overhead power con- 
ductors. The work was being done by a number of sub- 
committees, and it was hoped, during this vear, to have ready 
for the guidance of the Electricity Commissioners, two sets 
of rules, one dealing with extra-high-pressure lines and the 
other dealing with distribution networks and lines. A good 
deal of criticism had been directed for some vears against the 
existing B.O.T. regulation which called for a factor af 
safety of 5 on conductors at 22 deg. F., and 25 Ib. per square 
foot wind pressure on 0.6 of the projected arca of the con- 
ductor, but with no allowance for snow, ice, or elasticity. 
It was probable that the committee would suggest a modi- 
fication providing that, in the case of extra-high-pressure 
schemes, the conductors of all sizes, material, and voltage 
should be erected so that the stress occurring under weather 
conditions involving w radial thickness of half an inch of 
ice coating at a temperature of 22 deg. F., and a simultaneous 
wind pressure of 13.5 Ib. per sq. ft., taken upon 60 per cent. 
of the conductor projected area, should nob exceed one-half 
of the breaking stress of the conductors, full allowance being 
made for the elasticity of the conductor. . 

Mr. J. F. Watson thought the dielectric losses were under- 
eee in the paper; he suggested 1 and 4 watts instead of 

and 3. ae 

Mr. W. M. SeELvVEy said it was useless to pretend that a thing 
could be done if they really believed it could not; they must 
be honest, and Mr. Pearce’s paper was exceptionally honest. 
But he begged the whole question when he referred to the 
station being at the centre of gravity, other things being 
equal. The efficiency of transportation of coal in terms of 
fuel consumption was enormous—a ton of coal could be carried 
10 miles for a consumption of 1 Ib. of coal. There were many 
cases where the cost of fuel did not come into the question at 
all, such as waste heat recovery plants, &c. He was in prac- 
tical agreement with Mr. Pearce’s figures, which were 
summed up in fig. 3. It would appear from a comparison be- 
tween 30 miles away and a local station that the cost of 
transmission brought about a balance at 10 miles; hence the 
future genarating stations should be 2) miles apart. With 
regard to fuel economy, the ideal system, would be that the 
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electrical engineer should be responsible for the total fuel con- 


sumption and the whole supply of power in his district; that 
would be a great incentive to economy. 

Mr. S. E. Fepven expressed his high appreciation of the 
paper, which be regarded as most valuable to all electrical 
engineers. His own case paralleled case 1 of the paper. Two 
years ago, after full investigation, he placed the limit of trans- 
wission at 10 or 15 miles; 1t was cheaper to bring coal to the 
best local site than to transmit electrical energy 30 or 40 miles. 
The proposals to lay transmission lines along railways, and to 
distribute energy froin the trpnk lines, were absurd; the 
latter would necessitate looping-in to sub-stations, and only a 
big demand could make it a paying proposition. With regard 
to interlinking, he objected to running a big system linked 
up; he would provide the links, but would Tens them nor- 
inally open, to prevent big disturbances in case of a break- 
down. If continuity of suply was to be maintained, all main 
transmission and distribution’ lines would have to be under- 
ground. Foreign countries in which overhead mains were 
used had to put up with interruptions. He would welcome 
the 66,000-volt cables; hitherto he had only calculated on 
33,000 volts. The 47-hour week would have a serious effect on 
the load factor, and this would tell still more in favour of the 
local than of the superstation. As for laying cables under 
roads, they would have to take up the whole roadway to find 
room for them; there would be great difficulty in providing 
accommodation for these mains. Superstations might save 
coal, due to the use of a higher vacuuin; but it would be at 
the expense of the consumer. Curve c, fig. 3, was 
based on the difference between curves a and B on fig. 2; 
B was for au ideal station, 4 for old stations. To make a fair 
comparison they should compare ideal stations at both sites. 

Mr. C. J. BEAVER said that the author's view with regard to 
the relative merits of overhead and underground cables was 
shared by the best, authoritigs; the overhead line had small 
capacity compared with inductance, whilst in the underground 
cable capacity predominated, and had a beneficial effect on 
the system. Of the two components of an electricity supply 
undertaking the generating plant appeared to be regarded as 
satisfactory, while the transinission line afforded room for im- 
provement. The cable maker had to increase the maximum 
stress in the dielectric as compared with present practice, but 
it was generally agreed that 60,000 volts would be the maxi- 
mum needed in this country. Mr. Beaver exhibited a diagram 
which he had prepared, showing the relations between the 
various factors in the problem, and pointed out that the volt- 
age drop was the primary consideration; but each case must 
be considered on its merits. The value given in the paper 
for the watts lost in the high-voltage cable was much too 
low. With regard to the laying of cables alongside of rail- 


ways he said that there were serious disadvantages attaching | 


to this procedure; the vibration due to the traftic would be 
detrimental to the cables, and there would be serious risk of 
electrolysis when the railways were electrified. | 


Mr. C. H. WorpinGHamM said he had recently investigated 
the cost of transmitting large quantities of energy over large 
areas, and had not found that the overhead ‘system offered no 
advantages; must we suppose that other countries, which 
used overhead mains freely, were all wrong? Why did we 
alone prefer underground cables? Possibly we were biased by 
the leading position which this country had always occupied 
in the manufacture of cables, and we had had less experience 
with overhead transmission. Overhead conductors were more 
easily and quickly repaired, and snow was of no account at all 
on heavy lines; the load capacity of the mains was easily in- 
creased. Why was so much stress laid on the subject of 
interruptions? During the war Parje had been bombed on 
innumerable occasions, but none of the overhead lines had 
suffered damage. lying accidents must be taken into ac- 
count in future, especially by the airmen. With reference to 
the use of railwavs as routes for mains, Mr. Wordinghain 
cited the case of the original trunk mains from Deptford, all 
folir of which were successively put out of action by a fire 
which occurred in a railway arch. Railways were entirely 
unsuitable for the purpose, and the arguments which had 
been put forward for combining electricity supply with rail- 
way working on that score were absurd. 

Mr. W. Burr said he was pleased to hear Mr. Wording- 
ham’s remarks in favour cf the overhead system. In South 
Wales they had not had many interruptions, and breakdowns 
were easily and quickly repaired. 

Mr. R. A. CHATTOocK said that opinion was generally favour- 
able to underground cables; these must be used on entering 
populous districts, and the addition of the necessary trans- 
foriners between the overhead and underground mains in- 
creased the expense and the risk of breakdown. The over- 
head system must inevitably be more vulnerable to interfer- 
ence, and reliability of supply was of pre-eminent importance, 
hence the, underground system was the right one for this 
country. The atinosphere of industrial areas was bad for 
overhead mains; in Birmingham the air was acid and corroded 
metals exposed to Its influence. Twenty per cent. more power 
could be transmitted through cables laid solid than through 
cables drawn into ducts. Mr. Pearce held that it was highly 
undesirable to lay cables in virgin soil, but the saving of 
labour in laying cable in agricultural land was important, and 
wavleaves for cables were much cheaper than for pole lines. 
Mr. Pearce had not drawn the conclusions from his data that 
he inight have; the extra cost of a 20-mile transmission 
amounted to 20 per cent. of the cost of generation, and a local 


A 


a 
station with cooling towers showed an advantage of 10 or 12 
per cent. 

Mr. E. C. HoapDLey said that at Maidstone the 47-hour week, 
with overtime forbidden, presented a serious problem; but by 
arrangement with the local factories the men had been in- 
duced to work two shifts—7 a.m. to 5 p.m. and 11 p.m. to 


„1 a.m.—so, that they were able to see the * pictures,” while 


the works maintained their output and the station got a high 
load factor. l 

_ Mr. Pearce said that he would reply fully in the Proceed- 
ings. 


at 
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DEVELOPMENTS IN THE CANADIAN‘ 
MARKET. 


(Report by H.M. Trade Commissioner.) 


“A report on the trade of Canada (pa:ticularly Ontario) and 


Newfoundland by His Majesty's ‘rade Commissioner at 
Toronto (Mr. F. W. Field) has recently been issued by the 
Department of Overseas Trade. 

The following is a summary of the points which should 
prove, of interest to electrical and allied manufacturers. 


The power obtained from the generating 

Ontario Hydro- stations at Niagara passes through a trans- 

Electric Power forming station, and is stepped up to the 

Commission. transmission potential of 110,000 volts. 

‘Lhe electrical energy at this voltage is 
transmitted along overhead lines to the various centres as 
required, at which points the pressure is stepped down to 
13,200 and 4,009 volts for distribution to the various Munici- 
palities. where it is again stepped down to 550, 220 and 110 
volts for general use. 

The total route miles of 110,000-volt transmission lines at 
present number tnore than 430, and of other lines, operating 
at pressures of from 44,000 to 2,200 volts, there are about 
1,500 route miles; in addition to these there are the lower 
voltage lines used, for general distribution within municipali- 
ties, the mileage of which is not known but must be very 
great. 

The Commission is now serving about 250 cities, towns, and 
villages with power over an area nearly as large as tbat of 
England; about 5,000 hamlets and farms are also being sup- 
plied, a fact which is beginning to make rural life in this 
part of Canada more attractive than previdusly. 

Although the Commission commenced operations by pur- 
chasing power and merely transınitting it in bulk, it now. 
owns and operates a nuniber of generating plants in various 
parts of the province. 

In addition to supplying power, the Commission has a large 
purchasing department, which buys annually immense quan- 
tities of electrical and other materials in bulk, for sale to the 
municipalities dt cost. An efficient laboratory is also main- 
tained which makes electrical, physical, and mechanical tests 
on electrical plant, machinery, instruments, lamps, concrete, 
paint, oil, &c., as may be required. 

Legal power has been assigned to the Commission enabling 
it to make and enforce rules and regulations for the proper 
inspection and control of electrical installation work inside 
buildings and in connection with outside overhead lines, &c., 
and a large staff of mspectors is now engaged in attending 
to this work. 

The rates charged for power, lighting, &c.. are under the 
control and regulation of the Commission in all the munici- 
palities served by it, and all such rates are, it is understood, 
based on the fundamental principle that power be supplied 
at cost. Where a surplus is made, it is usually applied to 
extensions, «ec. i 

Before the war the Commission organised a railway de- 
partment, and a great deal of work has been done in making 
reports and surveys of several hundred miles of proposed 
electric railways. Owing to the war, however, this work has 
been largely held up. 

At Niagara Falls the Commission has recently commenced 
work on one of the largest hydroelectric developments in the 


world. A canal about 124 miles long is at present under 


construction running from some distance above the Falls to 
a point near Queenston, not far from the place where the 
Niagara River enters Lake Ontario. By means of this canal, 
not only will the head of water available at the Falls be 
utilised. but also the head which exists between the foot of 
the Falls and the level of Lake Ontario, which is nearly as 
much as that at the Falls. In this way instead of utilising 
somewhere about 150 feet of fall, there will be 305 ft. utilised, 
so that from the same water over 100 per cent. additional 
power will be obtainable. l 
The initial plant to be installed in the generating station 
near Queenston will comprise four of the largest hydraulic 


turbines yet built, each of them having a capacity of 52,500 


H.P. Four electric generators of 45,000 x.v.a. capacity will 
be coupled thereto. The present canal will be large enouth 
to enable a total of 300.000 H.p. to be developed, but, the 
Commission has purchased sufficient land to enable additional 
canals to be constructed in the future, so that the total 
capacity will be 1,000,000 H.P. 


* Cmd. 163. Price 6d. 
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At the present time the Commission has in view for future 
development within the province a total of 1,950,000 H.P. 
Of this quantity, the development of about 400,000 H.P. is 
already in sight. l i 

Outside the city of Quebec, in what 
Developments 
in Quebec. a wonderful development is taking place 
in connection with hydroelectric power. 
The Government of the Province, some years ago, adopted a 
policy of conservation and development of the water powers, 
their principal project being the La Loutre Dam on the Ste. 
Maurice River, which provides a storage reservoir covering 
360 square miles, the largest reservoir in the world. Wita 
. this as a guarantee of ample supply of water throughout the 
year, a number of manufacturing plants have been established 
at various points on the Ste. Maurice River, and electric 
power developed to the extent of over 200,000 H.P. at Shawini- 
gan Falls, 130,000 H.P. at Grand Mere, 100,000 H.P. at La 
Tuque, 100,000 H.r. at Three Rivers, with a possible develop- 
ment at various points to total 830,000 m.P. in all. 

There 1s no doubt that with the Practically unlimited supply 
of power available for development in this province, the 
manufacturing of chemicals and other similiar products should 
receive the attention’ of capitalists, now that the strain of 
the war has been removed. 

This field is now being worked, and to a considerable extent 
controlled by United States’ interests, but United ‘Kingdom 
manufacturers of mill machinery and electrical lant would, 
in every probability, find it possible to secure quite profitable 
Hs in these lines if they were prepared to compete for 
thein. | 

Among the classes of goods imported 

New Lines of from Ontario prior to the war, and now 

Manufacture. manufactured there, may be mentioned 

steel for motor car frames, galvanised 

sheets, equipment for electrical furnaces, semi-rotary double 

acting pumps, steel plates, gear hoppers, machine tools, 
machinery of various kinds, alloys, electric bulbs. 


In a statement prepared by the Trade 

U.S. Branch Commissioner, at the request of the Do- 
Factories in the minions’ Royal Commission (see Minutes 

Dominion. of Evidence, Part 1, pp. 415-418, Cd. 8,458), 

it was estimated, after an exhaustive 

inquiry, and a later revision of the results, that the United 

States had ostablished in Canada over 500 branch works or 

assembling plants, large and small, representing an invest- 

ment up to October, 1916, of £50,200;000. The greatest num- 
ber of these branch works was in Ontario. 

For some years past, until 1918, this movement slackened 
considerably. During the year under review, however, it 
Was given a decided impetus by the renewed discussions of 
an Imperial preference. 
in many cases proposes to secure whatever advantages may 
be forthcoming in that direction, by erecting branch works 
in Ontario or in other parts of Canada, thus becoming, to 
all intents and purposes, a Canadian manufacturer. This is 
a matter which calls for the close attention of United Kingdom 
manufacturers, especially as the renewed activity along this 
line last year passed beyond mere discussion. Many inquiries 
were received by boards of trade, industrial commissioners 
and others from United States manufacturers in connection 
with the proposed establishment of branch establishments 
in this province. In several cases, definite agreements were 
signed by the municipalities and the industries interested. In 
other cases, the erection of branch works was actually com- 
menced. At the time of writing there is every sign that an 
important development along the lines suggested will occur 
in this area during the next few years. 


A number of United States companies 
Their Opera- with branches in Ontario have been al- 
tion in Empire lotted by the parent concerns in the United 
Export Trade. States, export trade with various parts of 
the British Empire. This practice 1s likely 
to extend. In some instances, the branch industry in Ontario 
may later handle the entire export trade of the United States 
and Canadian companies. The tariff has an Important bearing 
on this matter. Also should an order be placed, for example, 
by a public body in one of the Dominions, with the stipula- 
tion that the goods must be made in the British Empire, a 
United States company. in many instances, can have that 
order filled in its Canadian branch factory. 


There are several good reasons why it is 
not possible for United Kingdom firms to 
follow to a similar extent the example set 
in Ontario. by United States factories in establishing 

l Canadian branches. At the same time, 
wth the more intimate interest which is being taken by 
United Kingdom firms in this market, it is suggested that 
In some lines it may be found desirable at least to survey the 
field with a view to the advisability of establishing assembling 
or other works in this area to meet at closer range the com- 
pn offered. There are important factors to be considered. 

hese are best known to the United Kingdom manufacturers 
themselves. In some instances, after a careful investigation 
of the conditions, it may be found that the policy of branch 
Works here is unwise; in other instances, it may be discovered 
that the policy is the best one suited to the particular con- 
ditions prevailing. - 

very possible assistance will be given by Ontario boards 
of trade, industrial commissioners, and municipalities to firms 


United King- 
_ dom Factories 


may be described as the Quebec district, 


The United States manufacturer’ 
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who contemplate the suggested action. Municipalities, ‘in 
several instances, make substantial concessions to manufac- 
turers building their works within the municipal borders, 
such, for example, as free sites, reduced taxation, exemption 
from taxation, cash ‘bonuses, and water supply at low rates. 


In the Dominion, as has been the case 
in the United Kingdom, war conditions 
have given an impetus to the better or- 
. ganisation of trade and industry. 

Amongst new organisations which have been formed may - 
be mentioned the Association of Municipal Electrical En- 
gineers of Ontario, and the Canadian Electrical Dealers’ and 
Contractors’ Association. i 


The abnormal conditions prevailing in 
the United Kingdom during the year natur- 
ally made it impossible for any business 
in volume to be done in the Canadian 
market. There is no good reason: why 
the trade should not be resumed when conditions are again 
normal. 

The principal developments in Ontario include an increased 
output of electrical furnace alloys, ferro-silicon, ferro-titanium, 
carborundum, and electric furnace steel. Ferro-molybdenuim 
has also been produced. Larger quantities of brass and 
bronze have been produced and aluminium alloys and shrapnel 
bullets, which were not produced in Canada before the war, 
are being made. 

In the sale of machinery our chief competitors have baen 
the’ United States. In many lines, however, there are op- 
portunities for better business, but it cannot be obtained unless 
adequate and persistent efforts are made. Electrica] furnace 
equipment, previously imported from Switzerland, is now 
being made in Ontario at Welland, satisfying the demands 
of the domestic market in addition to securing export trade. 

e machine shop i 


Trade Organi- 
sations. 


Import Trade 
in Metals and 
Machinery. 


, capacity of the province has materially 
increased during the past few years as a result of war orders. 
Much of the machine equipment must now be turned into 
lines suitable for peace markets, and developments in these 
directions may be expected. Some of the machinery and 
supplies previously imported from the United States in large 
quantities will undoubtedly be made in Ontario, including, 
for example, small motors for motor boats, winches, and 
general deck work, plumbers’ supplies, lead pipes, &c. As 
stated above, despite developments which may occur, there 
18 room for the products of the United Kingdom, but a far 
more serlous attempt must be made to obtain the business. 

The end of the war is likely to witness a notable extension 
of the mining industry, especially in Northern Ontario. A 
number of companies have postponed developments or ceased 
operations altogether because of the high cost of labour, 
materials, and equipment. A large quantity of hoists, drills, 
explosives, hardware, motors, ball mills, tube mills, boilers. 
donkey engines, air compressors, concentrators, bucket hoists, 
steam shovels, belt conveyors, pipes, bar iron, sheet Iron, &c., 
will be purchased. Competitors of the United Kingdom are 
already canvassing the situation with a view to obtaining ` 
orders at a later date from the mining companies for equip- 


ment. l 
The product of United ‘Kingdom firms, 
Electric according to large. buyers locally, com- 
Lamps. pares favourably with any of the lamps 


l made on the American continent. The 
principal competition is from the United States. The Cana- 
dian production is considerable, there being six factories in 
this area. Japanese competition was aggressive, but the 
quality of lamps is poor. Only one electric bulb manufacturer 
is established in Canada, the works being at Toronto. All 
styles of electrical bulbs are made in these works, which have 
taken up this line of manufacture during the last three and 
a half years. Carbon, tungsten, and nitrogen lamp bulbs are 
turned out in sizes running from two candle-power to 4,000 
candle-power. About 35,000 bulbs a day are made, and this is 
approximately, it is said, equal to the needs of the trade. 


ES 


ee 


Motor Trade Research.—The Research Association of 
British Motor and Allied Manufacturers is now in course 
of formation, and firm promises of support have already been 
received from a large number of the leading firms. The re- 
search association has been formed as a result of negotiations 
between the Association of British Motor and Allied Manu. 
facturers and the Government Department of Scientific and 
Industrial Research, and is the first approved association of 
this sort representative of any section of the engineering in- 
dustry. The research association will be governed by a council, 
which will be assisted by a committee of research. The latter 
will be wholly constituted of technical men possessing high 
qualifications, and the technical side of the industry will also 
be strongly represented on the council of the research asso- 
ciation. In this wav it is hoped to establish a closer relation- 
ship between the technical and commercial sides of the in- 
dustry, and to bring about more complete recognition of the 
Importance of applied science. The work of the research 
association will fall naturally under two heads, i.e., research 
proper and the collection and organisation of scientific in- 
formation bearing upon all questions which may subsequently 
become the subjects of research.—Financier. 
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NEW PATENTS APPLIED FOR, 1918. 
(NOT YET PUBLISHED.) 


iled expressly for this Journal by MrSSRS Surton-Jonss, O’Dett AnD 
TEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agente, 285, High Holborn, London, W.C. 1. Ss os 


15,070. ‘Electric switches.” J. B. Tucker & Tucker & Co. June Iöth. 


15,080. *' Controlling and regulating systems for dynamos applicable as 
motor starting systems. W. J. Ricketts. June 16th. 


15,081. ‘‘ Electrical signalling apparatus for 
R. P. Myers and E. Irrsrson-Proxk. June 16th. 


15,085. “ Regulating systems for alternating current circuits." 


ne J BririsH 
TFHomsox-Houston Co. (General Electric Co.) June 16th. 


15,087. * Current limit relays.” Brivis WESTINGHOUSE .Ecectric & Manu- 
FACTURING Co. June l6th. (U.S., June 2st, 1918.) 
15,106. “ Lock out switches. R. P. Bossom, V. Breeze and A. West & 


Co. June 16th. 


15,112. *“ Brush holders for dynamo clectric machines.” C. M. OWEN, 
June 16th. 
15,116. *“ Electric switches... Benjamin Execrric, Ltp. June 16th. (U.S. 


September t3th, 1918.) 
15,132. “ Electric chain welding machines." 
15,140. “ Electric engine starting device.” 
June 16th. . 
15,192. “ Electrical terminal.” T. N. Coventry & L. Karso. June Ith. 


15,208. " Machines for armour iik electric wires and cable.” FULLERS 
Unitep ELectrRicaL Worxs & A. P. Wercu. June 17th. 


15,229. “ Detecting impulses or waves communicated by radiant energy.” 
M. Compare & COMPARRI WIRELESS ContkoL SynpicaTE. June 17th. 
15,332. “ Commutators or current distributors fùr internal 
engines.” C. S. Swell. June 17th. : 
15,251. “ Method of electrically treating steel, &c., and hardening same.” 
W. H. Reapert. june 18th. 

15,269. “ Clips for supporting and fixing electric cables, &e.” 
Bros., E. Jones. T. S. Jones and W. A. Mortimer. June 18th. 
“ Junction boxes for electric cables. Jones Bros., E. Jontes, T. S. 
Joses and W. A. Mortimer. June -18th. 

15,274. “ Method of making connection to cathode heated by altet nating 
current. J. Scort-Taccart. June 18th. 

15,275. . ** Self-alining electrical fuse handles.” 
McNett. Jung lötn. 


G. J. Armsrronc. June 16th. 
S. T; Henn & RusHmores, Lip. 


combustion 


„Jones 


Rasu & Russen. and D. S. 


15,276. “ Constan, voltage dynamo.“ P. T. Write. June 18th. 

15.278. “Constant voltage dynamo.” J. Enpexson, June 18th. , 

15.280.“ Electric switches.” M. Compare & E. Pizzi. June 18th. 

15.301. “Electric voltage regulator.”  BRoisa THossox-Hovston Co. 


(General Electric Co.) Jun? 18tn, 
15,917. ‘* Etectric irons, &c.” 
June 18tb. 


15,335. ‘‘ Mcans for mounting electrodes in steam boilers, condensers, &e.” 
A. S. GusH. June 18th. 


15,341. " Electrical coils.” eranc Evectric Co ind S. R. 
June 18th. f 


15,343. 


Ecectric Heatine Co.. G. A. Htcues. 
WRIGHT. 


“ Method of indirectly coupling ‘radio-telegraphic antenna to high 


iy aad transformer.” J. Betnenoo. = June 8th. 9 (France, March 15th, 
1918.) i 
15,344. “ Repair or renewal of electric incandescent lamps.” F. 
Harrison. June 18th. 

15,351-2. “ Telephones.” R. L. MURRAY and TELEPHONE MaNUFACTURING Co, 
June 18th. : 


15,369. “ Coupling for electric conduits, tubes, shafts, &." H. E. Hapwin 
and H. Writs. June 19th. 

15.380. “ Device for underground or surface signalling.” 
June 19th. 

15,382. “ Electrical signalling apparatus for mines, &c."" L 
and H. R. Wappincton. June 19th. 

15.402. ‘Switch and fuse contacts,” F. R. FLETCHER. June 19th. 

15,439. “Control for electric furnaces, &c.”’) British THomson-Hovuston 
Co. (General Electric Co.) June 19th. 

15,445. “ Sparking plugs. M. Parson and R. WELLESLEY. 

15,447. “ Measurement of alternating electric current power.” 
Lrp., S. Z. de Ferranti and G. Watt. June 19th. 

15,448. “ Device for testing electrical ignition of internal combustion en- 
gines.” T. A. Naviwk. June 19th. 

15,451. “Contact pins for connecting plugs." O. O. Kring and O. SraL- 


W. J. Sexes. 


H. RARSONS 


June 19th. 
FERRANTI, 


HANE. June 19th. 
15,474. “ Electro magnet." G. C. CUMMINGS. June 19th. 
15,476. ‘Combined electric lamp and alarm clak.” N. A. B. NEILSUN. 


June 19tn, (Denmark. July 3rd, 1 18.) 
15.489. ‘Ignition attachment for prevention of theit of motor vehicles.” 
T. A. Kirtox. June 20th. 
15.491. ‘* Electric charging station.” G. F. R. TURNER. 
15.508. “ Electrical measurement of liquid.” F. G. Duxs. 
15,516. “ Electrodes in vacuum tubes.” J. Scort-Taccart. 
15,52). “ Electricity collectors.” J. W. Asttey and BRHISH 
Hecssy Cases, Lro. June 20th. 


June 30th. 

June 20th. 

June 20th. 
INSULAIFD & 


15.528. “ Means for distributing nae in multi evlinder internal combus- 
tion engines. G. M. BLacKSTONE, E. CARTER and F. Carter. June 20th. 


“Vacuum tube rectifiers of alternating currents for wireless tele- 
20th 
June 20th. 


15,531. 
graphy.” J. Scort-PaGoart. 


15.532. “ Method of cooling electrodes in vacuum tubes for wireless tele- 
graphy." J. Scott-Taceart. June 20th. 

15,533. “ Electric dry batteries... Eraxnnem Co. and A. Hoorer. June 20th. 

15.544. “ Electric switches.” F. M. Burret. and C. W. Smin. June 20th. * 


15,554. “ Magneto couplings.™ C. PETHER. June 20th. 
15.555. ' Automatic signal buev and wireless transmitter mechanism 
thereof.” W. E. Sansom. June 20th. 


15.996, *“ Amplification of electric currents.” BRITISH THowson-Houston 
Co. (General Electric Co.) June 20th. 


we + $ : y Pa > 
15.374. " Electricity. meters. 1. N. CHANTARA and Jo F. Out. June Mh. 


15,596. © Electric ratl bonds. &c © J Marner. June rh, 

15,610. ‘‘ Electrical water heater. J. F. Barr. June 20th. 

15,621. ‘ Terminal electrical connections for sparking plugs of interna! 
combustion engines.” M. L. WiLm{Įms. June 2ist. 


15,643. “ Trolley pole reversing mechanism for overhead electric tram- 


wavs, &c." J. R. COOKE. June Zist. 


R. W. Braves. June 2lst. 


15,654. “Electric plug connecting devices.” ; 
15,658. * Sparking plug for petrol and gas engines for motor cars, aero- 
planes, Act A. GREENSMITIL June 2lst. -o ; 


w Electrical switch. -A. J. HisL”p and J. Saxpexson. ‘June’2lst. 
15.688. “Trip mechanism for electric ignition devices for internal com- 
bustion engines. A. VT. ADAMS. June lst. 
13,693 u Control device for contacts of electric bells.” 
pree. June 21st. 


15,662. 


B. A. L. Hasset- 


ships, &e.” W. BURWELL, - 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifieations will be 
printed and abridged, and all subscquent proceedings will be taken. 


2917. - 
5,252. Variapie InptcTances. A. H. Bagaold, S. Johnson and F. G. Gold- 
stone. April 13th, 1917. (127,313.) : : 
5,260. ELECTRODES FOR ELECTRIC ARC SOLDERING, 


a E. H. Jones. April 13th, 
1917. (127,315.) 


5.363. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS. M. Latour. April 
15th, 1916. (127,318.) ; 

5,411. MAGNETO OF DYNAMO ELECTRIC MACHINES. Soc. Anon. De Magnetos 
& Appareils Electriques Sama. May 17th, 1916. (127,319.) 

5,519. WIRELESS SIGNALLING  SYSTEMÐ. British ‘Thomson-Houston Co 


(General Electric Co.) April 19th, 1917. (127 ,325.) 


. §,738. WIRELESS SIGNALLING | SYSTEMS. ` British  Vhomson-Houstun Co. 
(General Electric Co.) April 24th, 1917. (127 ,335.) 


7,992. SOUND-DETECTING DEVICES, Sir T. Wrightson, J. M. Rinquist and 
Head, Wrighton & Co. June 4th, 1917. (127,347.) 


~ 1918. 


9,970. ELECTRIC STEEL MANLFACTUKE. V.  Stobic. February 20th, 1918 
(127 ,066.) : 
4,759. INTERRUPTERS FOR USE WITH IGNITION SYSTEMS AXD DYNAMOS, E. C. R. 


Marks. (Splitdorf Electrical Co.) March 18th, 1918. (1237,068.) - 
6,727. GLANDS FOR ELECTRIC CABLES SHAFTING AND THE LIKE, W. G. 
Wheeler. April 20th, 1918. (127,076.) 


6,811. ELECTRICAL TESTING APPakarUsS., J. MacFacden and E. W. Adams. 
April 23rd, 1918. (127,078.) 

6,978. TeELkenonic systems. E. A. Graham and W. J. Ricketts. April 25th. 
1918. (137,366.) 

7,037. APPARATUS FOR REPRODUCING IN ORDINARY CHARACTERS MESSAGES OR IN- 


TELLIGENCE RECEIVED AS ELECTRIC IMPULSES OK IN- INE FORM OF PERFORATIONS IN 


A tape. Creed & Con A. J. Polley and F. G. Creed. April 26th, 1918. 
(127,367.) 
7.045. APPAKATUS FOK VERFORMING WORK OF SHORT DURATION AT PREDETER 


OPERATING ELECTRIC SWITCHES, GAS AND 
(Warren Clock Co.) April 26th, 1918 


MINED TIMES SUCH AS 
WATER VALVES, AND THE LIKE. 
(127 ,368.) 

7,616. TELEPHONE AND THE LIKE APPARATUS. 
December 7th, 1918. 1127.375.) 


AUTOMATICALLY 
J. Gray. 


A. T. Thomson and A. James. 


8,163. Gatvanic BaATIERIes. G. Oldham and J. Oldham, May 15th, 1918. 
(127 ,376.) ` 

8,331. CONDUCTORS FOR ELECTRIC CUKRENI. C. 0O. Bastian. May 17th, 1918. 
(127 086.) ` 

8.334. DYNAMO ELECTRIC MACHINES. Portable Etectric Motors, Lid. & G. 
Fryer. May 17th, 1918. (127 ,088.) 


8,581. TROLLEY HEADS FOR ELECTRIC TRAMWAYS OR HE Ling. Wadkin, Mills 
& Co., A. G. H. Thatcher & J. G. Small. May 23rd, 198. (127,102.) 

8.644. DYNAMO ELECTRIC COUPLINGS. A. Gossweiler. May 29th, 1917 
(116,286.) 

9,282. 
C. A. & Vandervell & Co. 

9,454. ELECTRIC “AFET\ LAMPS. 
June 8th, 1918. (127, 17.) 

9,980. ELECTRIC LOCK OUT SWITCHES. Igranic Electric Co. (T. E. Barnum 
and W. E. Date.) June 27th, 1918. (Patent of addition not granted.) (127,426. 

10,183. ELECTRIC FURNACES. A. E. White. (Industrial Electric Furnace Co.) 
June 20th, 1918. (127,131.) ` 

10,412. ELECTRO MAGNETIC June 24th, 
1918. (127,434.) 

10,650. DEVICES FOR PLACING TROLLEYS 
ELECTRIC TRAMWAY systeMs. W. H. Gamble. 


IGNITION SYSTEMS FOR INTERNAL COMBUSTION ENGINES. A. H. Midgley 
June 5th, 1915. (127,121.) 


Fuller Accumulator Co. and A. P. Welch. 


WAVE TRANSMISSION, B. Binyon. 


OVERHEAD CONDUCTORS OF 
(127 438.) 


ON TO 
June 25th, 1918. 


10,728. SpaRKING PLUGS. F. N. Goodson and J. H. Fenwick. June 29th, 
3918. (127,136.) ` 

10,858. ELEecrRICaLLY PROPELLED TRUCKS AND LIKE VEHICLES. P. A. H. 
Mossay and Mossay & Co. July 2nd, J918. (127,441.) 

11,476. TRIP Ge \CCELERATING MECHANISM FOR MAGNETOS AND FOR OTHER 
rurposss. Bosch Magneto Co. September 21st, 1917. (119,444.) 


(127 458.) 


13,024. Exvecrric Furnaces. T. ondelli. August 10th, aeons Anon. des 


13,090. REGULATING APPARATUS FOR ELECTRIC SUPPLY SYSTEMS. 
Establissements L. Bleriot. November 23rd, 1917. (120,877.) 


15,602. IGNITION SYSTEMS FOR INTERNAL COMBUSTION ENGINES. P. C. Rushen. 
(General Motors Corporation.) September 25th, 1918. (127 ,483.) c 
15,944. ELECTRO-PLATING STEEL ARTICLES. British Thomson-Houston v. 


(General Electric Co.) October Ist, 1918. (127,177.) p 
17.242. ATTACHMENT OF TELEGRAPH WIRES TO THE INSULATORS OF TELEGRATH 
POLES AND LIKE SUPPORTS OF /FRIAL WIRES. W. A. Davis. October 22nd, 1918. 
(Addition to 3.478/18.) (127 ,487.) 

17.319. MACHINE FOR THE GENERATION OF ELECTRIC CURRENTS, ALSO APPLICABLE 
AS A MOTOR. A. Young. October 2nd, 1918. (Divided application on 
14.538/17.) (127 683.) 

18,054. ELECTRIC SNAP SWITCLES. 
November 4th, 1918.  (127,186.) 


Edison Swan Electric Co. & F. Shergold. 


Novem- 


18.590. ATTACHING MEANS FCn ELECTRIC FIXTURES. F. D. Parmenter. 
ber 13th, 1918. (127,495.) a gh - 
18.891. ELECTRICAL HE TINE OND COOKING APPARATUS. | C. G. Nobbs and W. 
W. Nobbs. November. 18th, 1918. (Addition to 12.31815.) (127.496. ark 
19.311. ELECTRICAL SWITCHES, STARTERS AND CONTROLLERS. R. H. Barbour 


H. R. C. Partridge. November 93rd, 1918. (127,194) f 
21.018. AAE cores. Bushnell Magneto Co. and J. B. Bushnell. De 


- 2 
cember 17th, 1918. (127,510.) AN waa A 


21.407. APPARATUS FOR ELECTRICMIY CONTROLLING F 
Monard. May 28th, 1918. (Addition to 21.298/18.) (127.514.) 
19:19. z 
e X f A 
9,178. ELECTRIC MOTORS. Portable Electric Motors, Ltd, & G. Fryer 


May 17th, 1918. (Divided application on 8,334 18.) (127 220.) 
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Strikes.—The Canadian authories have bean depo! pauls 
proceedings against the ten strike leaders arrested ae : 
who are charged with | treason. | Tt is understoor me : 
vie strike at Winnipeg is crumbling, and that the cls 


1117} "av VICE 
assuming normal conditions A limited tramai Ta 
came into operation last week. Tramway workers & 


have struck work for a wage of 55 cents per. hour and A 
8-hours’ day. The Railway Employés’ Federation has pa a 
a resolution. at Calgary. urging a general strike to secure 
release of the Winnipeg Labour, leaders. 
The Australian troubles continue. and 
‘resulting; a serious fuel shortage 18 feared. 
In Italy strikes continue, and collisions rest 
ties have occurred between the military and 
The French labour conditions are now muc 


etrikes have ended. 


much distress 18 
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PROBLEMS. 


In his presidential address to the British Science Guild, 
Lord Sydenham endeavoured to assign causes and to suggest 
remedies for some, if not all, of the unrest which cha- 
racterises the industrial situation at the present time. 
Science is responsible to some extent, he thinks, and science 
certainly can do much to improve the outlook for the 
future. 

The immunity of the British nation from the wreckage 
caused by the Napoleonic wars, together with the immense 
resources of the country in coal and iron, made Great 
Britain in 70 years the workshop of the world. How far 
are the conditions which then existed reproduced to-day ? 
Our state as regards wreckage is better than that of any 
belligerent nation, with the possible exception of America, 
and there is no neutral nation having at the same time the 
resources and the development which are ours. ‘The part 
played by coal and iron in coming expansion will not be 
so obvious, nor so unique, as was the case a century ago. 
Electricity is the great natural resource to-day. Elec- 
tricity is generated by the aid of coal, but it is to 
developments ın the economical generation, transmission, 


and, above all, application . of electricity. that we 
must look for that enormous increase in pro- 
ductive effort which must. come if we are to 


avoid slipping backwards to a state of chaos, bank- 
ruptcy, and ruin. Labour troubles will occur in other 
countries as well as here. They threatened to uplift their 
heads in America and Germany before the war, and they 
will come in those countries, as they will also in Japan. 
We do not say this in any gloating spirit, but the 
processes of growth show a marked similarity in similar 
organisations, whether individuals or communities. The 
present disturbances, of which Britain, as a nation, has her 
full share, are of a different character, and arise from 
causes which have little in common with those of earlier 
labour troubles in this country. The right to organise and 
the right to strike have been won for the British worker. 
Workers in Japan, for example. have not fought this battle, 
and they will have to fight it sooner or later. 

The comparatively short distances for transmission 
should result in more economical and reliable working 
us compared with countries not so densely populated, and 
the absence of extreme climatic conditions should help 
to make overhead transmission easier, as well as less subject 
to interruption through snow and tempest. 

If, then, we have, as we believe is the case, certain 
natural advantages, it is our especial duty, particularly 
at this time, to make every possible use, and the greatest 
possible use, of these advantages and of our own ability 
to apply them to the service of mankind. The immense 
debt piled up in the war amounts to the mortgaging of pro- 
duction. Production is the only thing that can pay it off. 
Money cannot do it. Were the whole five thousand million 
pounds of the German indemnity paid to this country in 
golden sovereigns at this moment, the only result would be 
that we should own a few thousand tons of yellow minera; 
the more, and prices would immediately rocket to a higher 
level than ever. We have to produce the means whereby 
we live, and in addition, the surplus necessary to repay the 
amounts raised for the purpose of carrying the war to a 
successful conclusion. Clearly the more quickly this can be 
done, the better. Many things are necessary, The active 
co-operation of labour is the one of which most is beard, 
but equally necessary is the combination of business 
organisations and the pooling of resources which is seen on 
every hand. Provided this is carried out in an enlightened 
spirit, care being taken to avoid the snarcs and pitfalls. 
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besetting the way—some of which we pointed out a week 
or two ago—nothing but increase of prosperity can come 
of the increase of resources. The trained technical men, 
the brains of industry, must play their part. Organisation 
will help them, too, and we believe that has been realised. 

But to return to Lord Sydenham. He ascribes the 
slum trouble to the rapid development of industry. Slums, 
or the majority of them, were built in more ignorant times, 
bnt no-one will build in the future such airless, lightless, 
waterless hovels as have wrecked, and still are wrecking, the 
lives of thousands, Everyone now knows the rudiments of 
what is necessary for hcalthy existence, just as everyone is 
better educated in every way to-day than their predecessors 
were a hundred years ago. Lord Sydenham hopes as all 
must hope, that all grades of workers will know more of 
the economic facts and conditions governing the industries in 
which they are employed. Ignorance in this respect enabled 
the Fabian Society, 30 years ago, to state that the work- 
man only received one-third of the value of the results of 
his labour. So says Lord Sydenham, and he characterises 
the statement as a “ wild fallacy, which could easily have 
been refuted by the publication of simple explanatory 
figures.” Possibly—possibly not. We observe that Lord 
Sydenham does not produce any figures, and we shrewdly 
suspect that they are not so simple as he would have us to 
believe. The workman certainly received far less than was 
right, and even now, although wages are at levels which 
would have given our fathers fits, the workman does not, 
on the whole, get more out of life than he deserves. 

Large numbers of men, Lord Sydenham says, were taught 
by Trade Unions that it wae a duty to be dishonest. Now, 
this is a statement of opinion, and ought to be backed with 
examples. If these cannot be produced, then the statement 
should not be made. This is the kind of thing that em- 
bitters controversy, and does the asserting side no manner 
of good. The notion of “ Whatever I say three times is 
true” will not work in real life. 

Increase of wages, we read, causes reduction of output. 
This is said to be contrary to American experience, and the 
coal situation is adduced as an example (the only one). 
The coal situation at present is entirely abnormal, and must 
be allowed time to clear. The fact is that in this country, 
not only among manual workers but among the professional 
and technical classes, increase of output has very often—in 
fact, almost invariably—been followed by reduction of rate. 
[xamples will occur to many of our readers in their own 
experience. Wages must necessarily have an effect on 
prices ; but by proper encouragement, resulting in increased 
output, this effect can largely be offset. 

From a complaint of the ignorance of the working class 
we are led to a condemnation of the nationalisation of 
coal mines. Finally, we are told that labour unrest is due 
partly to real grievances, partly to fallacies of a ludicrous 
nature, and partly to the combined machinations of 
Germans, Russians, and, to a minor extent, Indians. Lord 
Sydenhain’s great experience of India must be respected. 
But what British workman takes any part of his political 
opinions from Indians? He is more likely to look on 
them, and speak of them, as “ adjectival niggers.” 

To say that science has caused some of the evils of to-day 
is to express a truth wrongly. Science, knowledge, is good ; 
man perversely makes a wrong use of it. And education 
is not to blame for man’s perversity, but the lack of a 
sufficient quantity of the right sort of education. Lord 
Sydenham sees the necessity for increasing the How of 
talent from the ranks of manual labour to those of 
brain work, and as we have pointed out over and over again, 
this most important end can only be accomplisbed by 
increased opportunities of an educational character. More 
scholarships, the removal of the handicap of poverty, and 
particularly of genteel poverty—this is the direction in 
which most work needs to be done. The new organisations 
of technical and scientific workers must keep the education 
of the forthcoming generations in the forefront of their 
policy. If they do not, then whatever passing good they 
may do the present generation of their kind, they will die 
of inanition as time goes on. An active constructional 
policy is here required, and if it is forthcoming, the problem 
of middle-class organisation will be in a fair way to be 
solved. Such organisation must come, and can only 


come, from the inside, by a coalescing of groups of organisa- 


tions. It will never come by external pressure, or arise 
from the well-meant formative efforts of popular 
legislators. 


Unrest is a feature of the industrial situation in regard 
to capital, to the technical worker, and to the manual 
worker. An increased understanding of the mutual 
dependence of these three is needed by all of them. But 
let it not be forgotten that capital needs this increased 
understanding as much as, if not more than, the 
others. ‘Revival of trade would have come much 
earlier had the world been convinced that there was 
some finality to the demands of labour,” said 
Mr. Roscoe Brunner to his shareholders’ meeting. 
By the nature of things there cannot be, in the vicious 
circle of decrease in the value of money into whose vortex 
we have been drawn, any finality of any kind. The 
poorest will always be the one to feel the pinch, and to 
make most noise. Levelling up is the only way to 
improve the situation, and education is the high road to 
that end. 


Now that the Bill is well under 
way, it may be an opportune moment 
to try to take a dispassionate survey of 
the situation generally. 

First of all, it appears to be the unanimous verdict that 
some sort of Bill is necessary. All parties are agreed that 
under the existing system, or want of system, electricity 


cannot be made universally available at bed-rock prices for 
essential industries. Not only must restrictions be removed, 
but someone or other must be empowered to exercise com- 
pulsion where domestic jealousies, or what not, prevent 
mutual co-operation. How else can we bring a hetero- 
geneous collection of, say, small municipalities into line ? 
Obviously, we must have Electricity Commissioners armed 
with very wide powers. These Commissioners will be 
charged with administrative duties which will demand their 
whole attention; they cannot actually own and run the 
generating stations. Hence, there must be some body, or 
bodies, provided for this purpose, the precise constitution 
of which must naturally be determined by the circumstances 
incidental to each locality. 

In order to fulfil the functions assigned to them, these 
bodies must have powers of compulsory purchase, without 
which they would be powerless to deal with recalcitrant 
undertakings. Reorganisation of the industry is, by common 
consent, agreed to be indispensable to the success of elec- 
tricity supply; the Commissioners may lay down the 
principles to be followed, but they cannot handle the details 
in cach area, and therefore they must devolve their execu- 
tive powers upon bodies especially constituted to carry out 
the reorganisation. It is difficult to imagine any other 
practical course by which the desired results can be obtained, 
and the scheme outlined above has been cordially welcomed 
by nearly all the local authorities. 

But opposition to the scheme is offered by the supply 
companies, which have put forward two suggestions. One, 
abandoning any attempt at structure, proposes that the 
Commissioners shall have very full powers, but that District 
Boards shall be omitted. In their absence the Commis- 
sioners would have to rely on the voluntary co-operation of 
existing undertakings in the various districts, and anyone 
can see the hopelessness of expecting results from such a 
procedure. The second proposal is like unto the first in 
that it would also do away with District Boards, but it 
goes on specifically to curtail the powers of the Electricity 
Commissioners, thus further lessening the prospects of 
success. It will be seen, therefore, that outside the 
structure embodied in the Bill no other proposal even pre- 
tends to fit the case ; and in the absence of anything in the 
nature of an alternative constructive policy, we cannot 
doubt that the main principles of the Bill will inevitably 
be adopted by Parliament. 

We do not suggest, however, that the Bill does not 
require drastic amendments in detail. There are vital 
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` points, such as the terms of purchase and the price of bulk 
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supply, which call for radical revision. But it does not 
appear that the structure of the scheme generally can be 
other than that laid down in the Bill. 

Let us now consider how the Bill will affect the interests 
of (2) undertakings ; (b) consumers; (r) the public. Pro- 
vided that the Bill is so amended that the undertakings are 
justly dealt with, it is difficult to see that they will be 
adversely affected by its operation. Certainly to small 
isolated undertakings it will come as the best of good 
fortune for them to be relieved of the troubles of generating, 
and to be able to get a bulk supply ad libitum, Their 
capital expenditure difficulties, which seem in the future to 
be insurmountable, will practically disappear. 

The proposal put forward on behalf of consumers, to 
curtail the powers of the Electricity Commissioners, and to 
defer action for two years or so, seems hopelessly imprac- 
ticable and ill-advised. Ordinary consumers can extract no 
benefit from such a course. 

One of the principal aims of the whole movement is to 
ensure a cheap supply of electricity to industrial consumers, 
the realisation of which would carry with it a cheap supply 
to other classes of consumer, and there is no room for doubt 
that eventually that result will follow the reorganisation 
of the supply industry. By killing the scheme—for that 
would be the effect of this proposal—consumers have no 
prospect of advantage to themselves or to the nation. 

The public, apart from the hope of a cheap and universal 
supply, are mainly concerned with the question of finance. 
The Bill provides no means for safeguarding the scheme 
against loss. If there is a loss, the public, as tax-payers, 
will have to foot the bill. But it certainly seems better to 
take the risk than to sit still and to perpetuate an admit- 
tedly deplorable state of affairs. At any rate, any financial 
argument tells against the Bill as a whole, not against the 
structure of the scheme. 

Subject to the necessary amendments, there seems no 
reason to fear that the existing undertakings will endeavour 
to crab the scheme. Will it not be to everyone’s interest 
to work together? The Electricity Commissioners certainly 
will want everything to work harmoniously. Although they 
will be in a position of authority, they cannot possibly 
attain success unless they induce the District Boards and 
the undertakers loyally to do their best. Further, unless 
the undertakers as distributors are treated considerately all 
the way through, they are in a position to thwart the aims 
of the District Boards right and left. It would pay no one 
to get to loggerheads. Moreover, the future of under- 
takings as a whole in view of labour and other troubles has 
heen by no means rosy. But under the Bill, they become 
part and parcel of an organisation the good working of 
which Parliament is pledged to support. 

Asamatter of fact, what everything will depend on is 
whether the right men are chosen not only for Com- 
missioners, but also for all the subordinate administrative 
posts. This is a matter which obviously cannot be settled 
by Act of Parliament. Fortunately, however, the industry 
is well off in respect of capable engineers and business men, 
armed with the testimony of proved results. There is no 
lack of material provided the selection be discreet and free 
from political or other irrelevant considerations. The 
nomination of Sir John Snell as Chief Commissioner is a 
good beginning, and augurs well for the future; we are 
confident that he will see to it that the success of the 
scheme is not imperilled from the start-by the exercise of 
political chicanery and undue influence in the appointment 
of his colleagues and subordinates. 
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THE interim report of the British 
Economic Mission to Serbia is summarised 
in a recent iesue of the Board of Trade 
Journal, One point in it, in particular, requires empha- 
sising and bringing forcibly to the attention of British 
engineers. We believe it has had their attention to some 
extent, but much depends upon whether it has been followed 
up adequately. It is stated that there are not more than 
70 constructional engineers, architects, and surveyors in the 
Whole of Serbia. The French have already done much to 
place technical officers at the disposal of the various public 
departments in Serbia, and similar help from England 


Need for Action 
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would be gladly welcomed. There is no reason why the 
granting of such assistance should not bring its own reward 
by attracting to British industry orders for the engineering 
material for which it has earned a just reputation in every 
class. Qualified technical men must be sent out to advise 
as to the steps needed in reconstructing the industrial life 
of the country in the most rapid and economical manner. 
If such a course is needed in Belgium—which before the 
war was a model of technical organisation—how much 
more is it necessary in Serbia, in which industrial develop- 
ment had scarcely passed the stage of infancy. Factories 
did exist, but few of them had an annual production worth 
more than £50,000. The work upon which the 
immediate aid of the Allies is called for comprises, 
in the first place, the, restoration of commnnica- 
tions. When the Save bridge at Belgrade and the Morava 
River bridge are restored—which it was hoped would be the 
case, at any rate, temporarily, by the beginning of July— 
the Belgrade-Nish-Salonika main line can be re-opened. 
Before, however, full railway communication can be resumed 
there is skilled labour and engineering material to be applied 
in the restoration of station buildings, junctions, sidings, 
sheds, shops, turntables, turnouts, telegraphs, telephones, 
&c. The country can pay for what it wants. Prospective 
purchasers incline first to Great Britain and then to our 
Allies. If they do not meet with a proper response it is 
obvious that they will incline to their former business 
connections—namely, the Central Powers. 


COMPLAINTS in the lay Press ‘&bout the 
quality of the telephone service are, 
unfortunately, by no means novel ; but, . 
rarely, if ever, has there been such a violent and continuous 
storm of wrath as has been observed during recent weeks. 
So far as the merits of the service are concerned, we cannot 
pretend that the outcry is not justified—the complaints are 
only too well founded ; our only scruple arises out of the 
undoubted fact that the war has exercised a very detrimental 
influence upon the labour resources of the Telephone Depart- 
ment. The staff has been seriously depleted of trained 
workers, and those who have taken their places are, as yet, 
far from efficient substitutes, while the demands upon the 
staff for new connections and the number of calls per diem 
have very considerably increased. The Department is, 
therefore, labouring under exceptional difficulties for which 
it cannot be held to blame, and for which due allowance 
should be made. 

The trouble is by no means confined to London ; com- 
plaints pour in from the Provinces also, and demands are 
made for the substitution of the automatic for the manual 
exchange. Undoubtedly that course is highly desirable, 
but the change will be a matter, not of months, but of 
years, and will make heavy calls upon the technical staff, 
as well as upon the financial resources of the undertaking. 
Now that labour bas become so much more costly, the 
prospects of the automatic system are distinctly brighter, 
and the improvements that have been made in automatic 
working further strengthen its case. In the meantime, 
London will continue to suffer from the vagaries of the 
service, which is being held up as a terrible warning of 
what may be expected from nationalisation in other directions. 
We have a clear conscience, remembering that we uttered 
that warning time and again when the transfer of the 
National Telephone Co.’s system to the State was under 
consideration ; but we would far rather have seen our gloomy 
predictions falsified than verified as they bave been. 

One of the fundamental defects of the State system of 
control is the inevitable development of mediocrity; the 
State, apparently, dare not pay the price for the best men. 
The highest salary in the Post Office engineering depart- 
ment, we believe, does not exceed £1,200 a-year, a ridiculous 
remuneration for so onerous a post, which should be occupied 
by the most energetic, progressive, and up-to-date engineer 
that could be found, at a corresponding salary, and with 
freedom to select his assistants to suit his needs, A system 
which depends upon promotion by seniority can never be 
anything but mediocre and inefficient. | 
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DEPTFORD ELECTRICITY WORKS REVISITED. 


THERE are certain places which to the electrical engineer— 
especially to him of maturer years—possess a degree of 
interest derived from old associations which render them, 
so to speak, hallowed ground. Such a place, for instance, 
is the little town of Como, where Volta lived and died ; or 
the Royal Institution, where Faraday discovered electro- 
magnetic induction ; or the Natural Philosophy Laboratory 
of Glasgow University, sanctified by the genius of Lord 
Kelvin. With these world-famed places we do not hesitate 
to class the Deptford Electricity Works of the London 
Electric Supply Corporation, Ltd., for there, 30 years ago, 
Ferranti enunciated and carried into effect the fundamental 
principles of concentrated generation and high-pressure trans- 
mission of electrical energy, which to-day are recognised the 
world over as the soundest engineering practice. There the 
innumerable problems associated with the construction and 
operation of large generating sets, the control of alternating 
currents at a pressure then unprecedented, and the transmis- 
sion of current at 10,000 volts through mains seven miles to 
London were first worked out, practically every detail in- 
volving new departures in design. As long ago as 1886, the 
parent company was supplying 30,000 lamps with overhead 
distribution, in an enormous area, from the Thames to Regent's 
Park, and from Knightsbridge to Temple Bar ; and when 
it was decided to build the Deptford works, the Corporation 
started with a capital of £1,000,000. At that early date, 
the site was selected with a view to obtaining an ample 
water supply for condensing purposes, and cheap sea-borne 
coal, with room for extensions. 

At the invitation of Mr. G. W. Partridge, chief engi- 
neer, last week we visited the works and inspected the 
plant, both old and new. We were interested to see 
Ferranti alternators at work, each driven by a Hick- 
Hargreaves vertical engine of 1,500 H.P.; these sets, 
which generate at 10,000 volts, were by far the largest in 
the world when they were installed in 1889, and are still 
useful as stand-by plant. Enormous steam alternators of 
10,000 H.P. each were designed by Dr, Ferranti, and partly 
constructed, but were never erected ; we recollect sceiny 
the shaft of one of these sets in Messrs. Beardmore’s Park- 
head works at the time—it was 3 ft. in diameter, and the 
revolving armatures were to have been 16 ft. in diameter, 
the whole alternator weighing 500 tons. The old plant is 
still in working order at Deptford, but the bulk of the 
plant consists of modern turbo-generators, to which we 
shall refer later. 

One of the most interesting features of the station is the 
original 10,000-volt switchboard, which is still used in 
conjunction with the single-phase generators : the switches 
are of the air-break type, with arms 6 ft. in length, actuated 
by levers of the railway signal-cabin type, and giving a 
break of 54 in. The stationary contacts are mounted on 
insulators fixed to the wall. as shown in the accompanying 
illustration. These switches were originally intended to be 
used in conjunction with oil-break switches, connected across 
the lower contacts, and tripped by the same movement as, 
but later than, the air-break switches, so as to extinguish 
the arc formed by the latter; but the air-break was 
found effective without assistance, and the oil-break switches 
were dispensed with. It is interesting to note that the 
design of the oil-switches, which was got out in 1895, is 
essentially the same as that of the standard switches of 
to-day; oil-switches have been in use on the company’s 
circuits since 182, and the whole of these early types of 
air-break and oil-break switchgear were designed by Mr. 
G. W. Partridge, chief engineer to the corporation. 

The original Ferranti tubular paper-insulated mains from 
Deptford to London are also still in continuous use ; they 
are controlled by modern 16,000-volt oil-switches, as seen 
in the foreground of fig. 1, and are bronght into action 
with the aid of main-charging apparatus, which has been in 
use since 1894, for the design of which also Mr. Partridge 
was responsible. 

‘The station supplies consumers on four distinct systems :— 
The original 85-cycle, 10,000-volt single-phase system ; 
D.C. three-wire for local power and lighting at 460 and 230 
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volts; 25-cycle, 6,600 volts three-phase for power and 
traction: and 2>5-cycle, 6.600 volts single-phase for the 
L.B. & S.C. Railway. ‘These supplies are respectively 
linked together with a 2,000-H.p. British Westinghouse 
frequency changer, and a rotary converter, while the 
?5-cycle plant can be used for generating either single- 
phase or three-phase. 

The generating plant comprises six single-phase 10,000- 
volt, 85-cycle Ferranti and B.T.H. alternators, driven 
by vertical reciprocating steam engines; four 2,500-Kw. 
Dick, Kerr engine-alternators; two  turbo-generators 
giving either single-phase or three-phase current at 
25 cycles, and rated at 7,500 Kw. each, but capable 
of taking an overload of 50 per cent. for half an hour; 
one 15,000-Kw. tandem turbo-generator giving single or 
three-phase current at 25 cycles; and one 3,000-K.v.a. 
turbo-generator giving single-phase current at 8^ icycles, 
2,400 volts, which is stepped up to 10,000 volts. ‘I'he 
last-named machine is controlled entirely from the old 
wooden switchboard, with modern instruments ; it consists 
of an Oerlikon turbine coupled to an Oerlikon single-phase 
alternator, running at 2,500 R.P.M. 

The two 7,500-Kw, sets have Parsons impulse-reaction 


Fig. 1.—SINGLE-PHASE. 10,000-VoLT SWITCHGEAR, IN USE 
FROM 1895 TO DATF, 


turbines and Brown-Boveri generators, and were installed 
to cope with the railway and three-phase power load ; 
they are consequently of very substantial and special 
construction, in view of the heavy overloads which 
frequently occur, They are provided with duplicate 
Heenan & Froude wet air filters, and discharge the 
air into a large trunk which opens outside the 
building. | 

The set most recently installed consists of a Richardsons- 
Westgarth turbine coupled to two Brown-Boveri generators 
in tandem : one is a 7,500-Kw. single-phase alternator, the 
other a 12,000-Kw. three-phase machine designed to give 
about %,000 KW. single-phase, and the turbine is capable of 
working continuously at 15,000 kw. if required. The set 
runs at 1,500 R.P.M. and generates at 7,000 volts. The 
single-phase machine is provided with a Sturtevant wet-air 
filter, while, unlike the other filters, is outside the building, 
while the hot air is discharged inside the turbine room. It 
was found that the filter was apt to freeze, while the very 
cold air chilled the generator frame and induced sweating 
inside it; these troubles were successfully overcome by 
directing a portion of the hot air discharged from the 


Vol. 85. No. 2,172, Jury 11, 1919.) THE ELECTRICAL REVIEW. 37 


alternator into the filter by means of the cowl which will 
be seen in the accompanying illustration. The other 
machine draws air through a canvas filter for the present, 
but will eventually be provided with a wet air filter. The 
set has proved highly satisfactory, running day and night 
under wide variations of load, and is only stopped once a 
fortnight for inspection. At the time of our visit the 
vacuum was 97 per cent. of the absolute maximum, 
although it was in July. Reactance coils rated at 5 per 
cent. arc included: in. circuit with the alternators on 
railway load : they are of the iron-cored type. 


The main B.T.H. switchboard for traction and power load, . 


shown inone of: our views, is.in great part new, its predecessor 
having been blown. to, bits by a %50-lb. Zeppelin bomb, 
which fell on the switchboard gallery in front of it; the 
switchgear and connections were annihilated, and the 
attendant, who was badly wounded, died in hospital. The 
whole of one side of the engine-room, consisting of 


corrugated iron, was blown out, and the glazed roof was — 
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turbo-alternator, besides four single-phase traction feeders 
and five three-phase power feeders. Any set can be used 
on either class of supply. The earlier part of the board has 
bare copper bus-bars and cellular switchgear, but the newer 
section, controlling the turbo-generators, ig divided into 
four galleries, the oil switches, and group switches for the 
generators being mounted. abọye the operating gallery, and 
the feeder switches below. | The main bus-bars, fixed to 
the wall behind the board, gonsist of single lead-covered 
cable, and the oil-immersed isolating switches are similarly 
enclosed, in an earthed metallic casing, so that no live 
conductor can be touched, and no cleaning is required. 
The isolating switches for the railway. and power bus- 
bars are interlocked, so that a machine cannot be on both 
supplies at once, and the synchronising gear is.similarly 
interlocked, so that a machine can be synchronised only 
with the set of bus-bars to which it is about to be connected. 
The isolating switches are padlocked, and the keys of the 


_ padlocks are placed under the buttons controlling the main 


Frig. 2.--TANDEM 15.000-KW. TURBO-GENERATOR BY RICHARDSONS-WESTGARTH AND BROWN-BOVERI, 


a 


destroyed. Fortunately no steam pipes were broken, 
though some of the generators were damaged by splinters. 
The bomb fell at 1.3% a.m., and left chaos on the gallery ; 
but in three hours the b.c. load was restored, in six hours 
the three-phase supply was resumed, and in I$ hours 
supply was given to the railway—-a remarkable feat. con- 
sidering the conditions at the power station. Many 
evidences remain of the effects of the explosion, but none 
more singular than the mysterious passage of a bundle of 
papers through a matchboard partition. The bundle was 
hanging on a nail inside the station engineer's office ;: 
to-day it is still there, hanging on the same nail, but the 
string passes through the partition, and the packet is ovtside 
the office! A crack is visible in the woodwork, and it 
appears that the boards were momentarily bulged inwards, 
the papers being sucked through the gap bv a back-draught 
before the opening had time to close. Yet none of the 
glazing of the oftice was broken, and the partition needed 
no repairs. To preserve this extraordinary freak, a glass 
case has been fitted over the packet of papers. 

: The switchboard controls four 2,50U0-KW. engine alter- 
nators, two 7,500-Kw. turbo-alternators, and one 15,000-KW. 


switches, so that they cannot be got without first switching 
off the corresponding generator, thus preventing the isolating 
switches from being opened under current. Pilot lamps on 
the boards enable the attendants to see the exact position of 
the isolating switches, and these lamps only light up when 
all three belonging to one set are “on” or * off.” Hence 
a mistake is almost impossible. 

In view of the heavy short-circuits that sometimes occur 
on the railway, the main switches are of very heavy con- 
struction ; they are motor-driven, with remote control, and 
are capable of breaking 150,009 Kw. They have been 
tested by switching one of the 7,500-KW. generators on a 
dead short-circuit, and switching it off again. 

The reactance coils used in circuit with the 12,000-Kw. 
set weigh 15 tons. 

Both the 85-cycle and the two 25-cycle systems are 
controlled by Tirrill regulators, which give great satisfac- 
tion, in spite of the wide fluctuations of power factor and 
load on the power and traction supplies. 

The gencrators on the 3-phase load were orginally run with 
one phase earthed and one of the other two to line : the latter 
only, therefore, were provided with oil-switches, the earthed 
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phase being constantly connected to the generators. The 
corporation, however, was called upon to supply power to 
the L.C.C. tramways, for which purpose the earth connec- 
tion was, of course, unsuitable. Consequently the bus-bars 
are now tied to earth by star-connected transformers, with 
the neutral point of the latter earthed through a resistance. 

The railway supply, on the other hand, is earthed on one 
pole, at the railway only ; an automatic switch is provided 
at the power station, which, if the potential of the earthed 
bus-bar rises to 1,000 volts above earth potential, puts the 
bar to earth at the station and sounds an alarm bell. The 
railway load averages about 8,500 KW. 

At times of light load both single-phase for the railway 
and three-phase for power supply are taken off the same 
generators ; no trouble results from the out-of-balance. 

The boiler house contains five batteries of six Babcock 
and Wilcox boilers, each rated at 25,000 lb. of steam per 
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Fie. 3.—NEW MAIN SWITCHBOARD FOR 


hour, and one battery of boilers rated at 10,000 lb. Al 
have economisers and integral superheaters except one 
battery, which is provided with a separately fired Sterling 
superheater. The Boby feed-water heaters are heated with 
exhaust steam from the auxiliaries. Make-up water is 
obtained from the town mains with 12° of hardness, and all 
the feed goes through one boiler only, where the hardness is 
removed. The fuel used under war-time conditions was, of 
course, of very inferior quality, one-third of it being incom- 
bustible, and as many different varieties were used, difficulty 
was met with in regulating the depth of fire to suit the 
fuel ; this was completely overcome by adopting a movable 
dumping-bar, of which particulars were given in the 
ELECTRICAL Review of April 26th, 1918. This bar can 
be set at any height to suit the kind of fuel in use, and if an 
accumulation of clinker occurs, it can be lowered to dis- 
charge the clinker, and then restored to the original height. 
Sections of the bar in the highest and lowest positions are 
given herewith. 

Coal is delivered by 200-ton barges, from which it is 


taken by grab cranes and dropped into hoppers; after 
weighing, the coal is taken by Temperley transporters, 


-erected by Messrs. Arrol, to the bunkers over the boiler 


house. One of the transporters is 380 ft. long; the other 
is in course of erection. A large quantity of coal is stored 
in the open, and a railway siding provides an alternative 
method of delivery. 

Circulating water is derived from the River Thames by 
four centrifugal pumps, two of which, by Drysdale and 
Gwynne, can deliver 1,000,000 gallons each per hour, and 
two by Messrs. Bumsted & Chandler, of half that duty. 
One is driven by steam, the rest by motors. Each has a 
separate suction pipe, fitted with a revolving patent strainer 
manufactured by the corporation; the strainer is a 
perforated gun-metal cylinder to the periphery of which 
adjustable scrapers are applied. The solid matter removed 
by the scrapers falls into a hopper, which is periodically 
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POWER AND TRACTION (B.T.H. Co.). 


flushed, returning the débris to the river. These strainers 
have been at work for nine years with satisfactory results, 
and have also been adopted at many other power statione. 

Full provision is made in a well-equipped laboratory for 
analysing and testing fuel and flue gases, and for testing 
oil for turbines ; for the latter purpose an apparatus is em- 
ployed which, by agitation and oxidisation, heating, c., 


Fig. 4.—ADJOSTABLE DUMPING-BAR. 


produces practically the same effect on the oil in a week as 
would result from six months’ use in a turbine, and conse- 


quently prevents heavy loss due to the use of unsuitable 
oil. | 
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Large drawing offices and workshops are provided, which 
are capable of dealing with the heaviest repairs, and also 
undertake new work on a comparatively large scale. 

We have to thank Mr. Partridge for a very entertaining 


and instructive visit, and his staff—Messrs. Feetham 


(station superintendent), Ellis (electrical engineer), and Fox 
(boiler house superintendent) for their courteous assistance 
in the preparation of these notes. 


THE ELECTRICITY SUPPLY BILL. 


(Continued from puge 86.) 


THE Association of Municipal Corporations has issued a 
judicial and moderately worded report on the Bill. 
Whilst supporting generally the policy of other municipal 
bodies, the Association suggests that in areas where the 
circumstances offer no prospect of benefit from inclusion 
within the jurisdiction of a District Board, the local 
authorities should be given the powers of a Board. It 
holds that the principle of compulsory purchase should 
apply universally, and that small isolated undertakings 
should not be exempt from purchase unless they consent to 
exemption. The usual objection to the purchase clause is 
stated, and strong opposition is offered to the clause 
enabling a District Board to transfer or lease its under- 
taking to a company. Remuneration of members of 
District Boards, in the opinion of the Association, should 
be confined to the chairman, and the powers of control over 
the District Boards with which the Commissioners are 
armed are held to be excessive. Other objections relate 
to the general powers of supply granted to the District 
Boards, on the score of competition with authorised gis- 
tributors, and to the drastic powers given to the Com- 
missioners in the interim between the passing of the Bill 
and the establishment of a District Board. 

A deputation representing North-East Coast munici- 
pulities was recently received by the Home Secretary and 
the Electricity Sub-Committee of the Commercial Com- 
mittee of the House of Commons. The chief contentions 
of the deputation .were that the bureaucratic and depart- 
mental tendencies of the Bill should ke modified ; that 
local authorities should be fully represented on the 
District Boards, and the majority of the members should 
represent public interests; that the powers of a Board 
should not in any case be leased to a company: and that 
the terms of purchase should be as favourable to local 
authorities as to companies—not as drafted in the Bill. 

The Association of British Chambers of Commerce last 
week resolved that the time had not arrived for framing a 
complete scheme such as was contemplated in the Bill, 
and that the proposed Commission should for the present 
be confined to investigation with a view to the formula- 
tion of a scheme. 

The Association of Municipal Corporations has adopted a report 
of the Law Committee on the Bill, which states that in determining 
the constitution and powers of the District Boards great care will 
have to be taken to ensure that the interests of those Corporations 
that are authorised undertakers, and of the inhabitants of their 
cities and boroughs, are not prejudiced ; provision should be made 
for securing a substantial majority on each Board of Representa- 
tives of the local authorities affected. Where the supply is given 
by a local authority, and no improvement would be likely to result 
from including the area within the jurisdiction of a District Board, 
it is suggested that areas of this character. with the addition 
thereto of such neighbouring areas as can conveniently be supplied 
in conjunction with them, should be excluded from the provisions 
relating to the establishment of such Boards, and that local 
authorities themselves should be given the powers of a Board, 
including the monopoly in the generation of electricity. A 
generating station that could not conveniently be used for the 
purposes of a District Board should be exempted from acquisition 
only where the owners of the generating station in question con- 
sent. The terms upon which existing generating stations are to 


be acquired by the District Boards are open to objection ; 
the clause should provide for the payment of the actual value of 


the station in every case, but if this is not conceded, local authori- 
ties should at least be placed in as good a position as the companies, 
und be entitled to be paid the cost of the station less depreciation. 

Strong objection is taken to the proposal vontained in Clause 16 
of the Bill enabling District Boards to exercise their functions 
through a company established for the purpose, or to lease their 
undertaking to a company. District Boards are to be public 
bodies, and to a large extent to supersede the local authorities, and 
in the opinion of the Association it would be entirely contrary to 
the principle of the Bill that their functions should be transferred 
to a company, whose primary object would be to make a profit for 
its shareholders. 

It should be made clear in all cases that the loans raised by the 
Boards will have the support of Government guarantee. Unless 
that is done the Boards will probably have considerable difficulty in 
raising their loans, and will, no doubt, have to pay a high rate of 
interest. 

With regard to the proposal to remunerate the members of the 
Board, it is suggested that the chairman only should be paid. 
Objection is taken to the wide powers of control over District 
Boards proposed to be given to the Electricity Commissioners. 

Objection is also raised to the provision that the District Boards 
may give a supply in the areas of authorised distributors, as the 
practical effect would be that the District Boards would be enabled 
to compete with the authorised distributors if they were able to 
supply electricity at a lower price. It is suggested that the limit 
of five years for the payment of compensation for loss of employ- 
ment should be omitted. Strong objection is raised to the grant of 
compulsory powers of control, of a somewhat drastic character, to 
the Electricity Commissioners for exercise during the period 
ao the passing of the Bill and the establishment of a District 

oard. 

The provisions relating to the audit of accounts are criticised, 
and the transfer of the powers of the Board of Trade to the 
Ministry of Ways and Communications is objected to. 


AN INTELLIGENT ANTICIPATION, 


A Provisional Committee to prepare a scheme for submission to 
the District Board for the Furness and South Cumberland areas, 
wherr constituted under the Bill, was formed at Barrow on Tuesday 
last week, at a conference of representatives of local authorities ; 
Mr. H. R. Burnett, A.M.I.E.E., electrical engineer to the Barrow 
Corporation, gave an intereating résumé of the Bill. He said that, 
unfortunately, there was no prospect of greatly cheapening the 
supply in the near future, but the reorganisation of the supply 
which would follow the passing of the Bill would, if the District 
Boards carried out their duties effectively, result at an early date in 
a supply being commenced in many districts where at present there 
was none available. It was decided to form a committee of repre- 
sentatives of the Barrow Corporation, Millom, Ulverston, Dalton, 
and Grange Urban District Councils, Ulverston Rural District 
Council. and Bootle Union, Messrs. Vickers, Ltd., Barrow Hainatite 
Steel Co., the Furness Railway Co., Millom and Askam Hamatite 
Iron Co., North Lonsdale Iron and Steel Co.. one representative of 
iron ore mine owners, one of the Windermere and District Elec- 
tricity Supply Co., and one representative of Labour. 

Mr. Burnett was warmly thanked for his services, and asked to 
act as secretary to the Provisional Committee. 


(To be continued.) 


Large Turbo - Generators. — The two vertical-shaft 
Water turbine generators which were ordered in February of 
this year by the Ontario Hydro-electric Cotnuission, for the 
new Queenstown station, will be, according to the Lnymeer, 
the largest water-wheel units in the world. Each is rated at 
45,000 K.VLA., S0 per cent. power factor, 12,000 volts, three- 
phase, 25 cycles, and will operate at 157.0 kR.P.M., and is eap- 
able of delivering the full output of the turbine, namely, 
52,500 H.P. The approxtiate total weight of one generator 
with its direct connected exciter is shuhtiv over 1,900,000 1b. 
At the top of the generator frame, a thrust bearing of Kings- 
bury type will be placed to carry the entire weight of the 
generator and turbine rotating parts. This bearing is 
guaranteed to operate under a total load of 900,000 1b. Tho 
exciter will be direct connected with the generator shaft, and 
mounted above the thrust bearing. The overall diameter of 
the generator is about 26 ft., while the height above the base 
ring is approximately 25 ft. 7 in. to the top of the exciter. 
Each of these generators will require about 115,000 cu. ft. of 
air per minute for cooling purposes. The specifications require 
that several temperature detectors be placed at various posi- 
tions In the winding slots and that they be connected to a 
measuring instrument, so that the temperatures imay be 
ascertained at any time. ‘The generator is guaranteed to 
operate at the rated load with an observable temperature, by 
thermo-couple measurement, not exceeding 105 deg. C., with 
an air temperature of 40 deg. C. The armature windings will 
be subjected to a one-minute insulation test. after the machine 
is assembled, at 30,000 volts to earth and between phases. 
The generator is guaranteed to stand a short circuit without 
injury, and will be designed safely to withstand a runaway 
speed of 347 R.p.M. Owing to the large dimensions of these 
machines, they will have to be assembled in the generating 
station. Tt is expected that both of them will be in operation 
early in 1921. 
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DOMESTIC ELECTRIC APPLIANCES. 


THE articles which we published on this subject in our issue 
of June 20th attracted a good deal of attention, and have 
elicited information showing that our contention that there 
was a large potential demand for electrical domestic labour- 
saving appliances was fully justified. If the goods can be 
placed on the market, they will have a ready sale; they 
will provide the central-station engineer with a useful load, 
which .will benefit his load-factor, and their manufacture 
will provide employment for British labour and capital, 
while they will be a boon to the over-burdened house-wife. 

We were pleased to learn from the Glasgow Corporation 
Electricity Department that a large consignment of electric 
clothes-washing machines is now on the way to this country. 
Mr. R. Hardie, show-room manager, informs us that a 
rample machine was exhibited in one of the show-windows 
for a week, and led to good business; a number of these 
machines had been sold by the department three years ago, 
before the import restrictions for appliances of this class 
came into force, and Mr. Hardie is confident that the 
clothes-washing machine will become a staple line like the 
suction cleaner. About a hundred of the latter were sold 
in a couple of months, as the result of a working demon- 
stration in a large show-window. The only regrettable 
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Fig. 1.—ELECTRIC WASHER IN SHOW-WINDOW. 


feature of the business is that the labour-saving appliances 
to which we drew attention are not yet made in this 
country; there is no reason, however, why our manu- 
facturers should not make them. The interest excited by 
the exhibition of the electric washer is indicated by the 
accompanying views of the show-window of the (rlasgow 
Corporation Electricity Department, which, incidentally, 
may give some useful hints to the managers of other show- 
rooms. 

In our issue of May 30th we drew attention to the electric 
house exhibited at the Royal Agricultural Show, Cardiff, 
by the South Wales Electrical Power Distribution Co. We 
learn from Mr. C. T. Allan, assistant manager to the com- 
pany, that “the exhibit of domestic labour-saving appli- 
ances at Electra House was a great success. Over 13,000 
people passed through it in the five days of the show, but 
this number could have been more than trebled if it had 
not been necessary to admit the visitors in parties so that 
they could properly view the exhibits. The visitors were 
far from being local; they came from all parts of the 
British Isles, from the Colonies, from India, from the 
United States, and from South America and other parts of 
the world. Electra House was also honoured by visit 


from H.R.H. the Prince of Wales, who was greatly in- 
terested in what he saw, questioning the staff on the various 
types of apparatus. The Lord Mayor of Cardiff, and many 
other well-known people, visited Electra House. Most of 
the visitors were greatly surprised and appreciative of the 
number of labour-saving appliances that were to be seen. 
Visitors from overseas took especial interest, and many 
promised to write when they returned home for help to 
procure them. 

“ Many complimentary references were made in the local 
Press, and one heard in passing among the crowd ‘ Electra 
House’ named as a rendezvous, as well as expressions of 
disappointment from many who were unable to gain admis- 
sion, although they had tried as often as four times in one 
day and five in another. 

“ Confirmation from all quarters proclaimed that Electra 
House, the pioneer Electrical Exhibit at the R.A. Show, 
was an unqualified success ; in fact, the staff had more 
than one genuine offer to buy the house and its contents as 
it stood. Hopes were expressed on all sides that it would 
continue to be a feature of future shows. | 

‘The Committee and staff of the Exhibit gained a good 
deal of experience and useful information, which tey will 


Fi“. 2.-—PUBLIC INTEREST IN THE WASHER. 


be most pleased to hand to other promoters of similar ex- 
hibits. They hope to be able to prepare an illustrated 
pamphlet describing this, and will be most pleased to send 
a copy to anyone who feels interested.” : 

The result of this venture has obviously been most satıs- 
factory. In our issue of June 20th we advocated the 
holding of an Exhibition in London devoted wholly to the 
actual demonstration of domestic labour-saving and fuel- 
saving devices, and, in view of ‘the success of the Cardiff 
show, we are more than ever convinced that that is a sound 
and profitable policy. In some London show-rooms already 
a variety of such apparatus is exhibited, but the point 18 
that the demonstration should not take place in a shop or 
show room—it shonld be an * Electric Home,” devoted 
entirely to the purpose of illustrating the limitless possi- 
bilities of electricity in the household. 

We are pleased to be able to edd that private enterprise 
is already busy on these very lines, and in a month or two 
an exceptionally complete and admirably conceived model 
household will be opened in London, preparations for which 
were in progress, unknown to us, long before we mooted the 
proposal. But for the present no more can be said with 
regard to this particular project. 
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One of the most interesting features of “ Electra House,” 
at Cardiff, was the “Hobart Kitchen Aid,’ which we 
illustrate herewith. This-remarkable device is a sort of 
electrical “ Admirable Crichton’; it is intended for the 
domestic kitchen, and will knead dough for bread and 
pastry, whip cream, beat eggs, peel and mash potatoes, grind 
coffee, slice vegetables, make sausages, shred suet, chop dates, 


Fic. 3.—HosBart ELECTRIC KITCHEN AID. 


freeze ices, mix cakes and puddings, and, indeed, do almost 
anything that is required in the way of preparing food. It 
weighs about 145 lb. packed, and stands 27 in. high ; it 
js provided with three speeds, and can be run off an 
ordinary lamp socket. This goes a long way towards filling 
the want for a universal electric household appliance. It 
is, of course, accompanied by a variety of attachments. We 
understand that during the exhibition, orders were placed 
for no fewer than 6,000 of these handy electric servants, 
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Fig. 4.—ELECTRIC SEWING MACHINE. 


The electric sewing machine is an article which is likely 
to be as much in demand as any other household appliance, 
and we show in fig. 4 an example in which the motor is 
mounted on the frame of the machine, driving the fly-wheel 
by a friction pulley. A very small motor herc saves a great 
deal of labour and time, and immensely lightens the burdens 
of the house-wife. 


French Water Power.—The “rho de Paris recently 
stated that the necessity of purchasing foreign coal might be 
relieved by developing the water power of France, which is esti- 
mated at 10,000,000 H.P., as compared with 7.000,000 H.P. for 
Norway, and 6,000,000 H.P. for Sweden. Before the war only about 
150.000 H.P. was used, but a further 450,000 H.P. Was developed 
during the war, and by the end of 1921 1,600,000 H.P., or 16 per 
cent.. of France's resources will be worked. _ This leaves a huge 
amount of water power in reserve, and, in addition, there are large 
potential resources in the rivers of Indo-China and French West 
Africa. One million water H.P. would lessen the consumption of 
coal for power production by at least 3} million tons, costing about 
300 million fr., and the comparison is the. more striking when it 
is remembered that a hydro-electric installation has eight times the 
average efficiency of steam engines. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and cddress in our possession, 


The Cost of Livins in India. 


Would you kindly, through the medium of your valuable 
paper, allow me to offer a word of advice to electrical engi- 
neers who are contemplating going to India to take UP posi- 
tions there? I am home from that country after a stay of 
seven years, and therefore can speak from experience. I 
have recently seen advertisements for men from rupees 280 
per mengem and other low offers combined with a four or 
five years’ agreement, which means that a man comes home 
worse off in all respects than when he went out. In Cal- 
cutta, for Instance, it would cost a single man at least 
160 rupees a month for board, and perhaps 200 rupees 
for clothes, servants, amusements, &c., as everything 
is just about as dear as it can be. No engineer should 
consider any job under 500 rupees a month, plus quarters, 
which should be furnished and free from tax; if he does he 
is seeking trouble, as I can assure him that India, and especi- 
ally Bengal, is not a place to go for one’s health, for what 
with the heat (105 degrees in Calcutta during June), mos- 
quitoes, malaria and other choice tropical diseases, native 
labour, &c., one gets fed up with being fed up. All the 
worrles of India are bearable. however, if one feels one s 
Improving one’s financial position, and therefore for anyone 
to accept a lower wage than Rs. 500 is courting disaster and 
misery for himself and family (if any). This wage should be 
progressive. I should be pleased to see anyone who is pro- 
ceeding to India for the first time if the Editors would kindly 
put him in communication with me. I enclose card. 

| Chief Engineer. 
London, July 4th, 1919. , 


[Our correspondent’s statements agree with . particulars 
which we have received from other sources. Information of 


this kind is exceedingly useful, and we shall be glad to hear 


from other readers who a re in a position to state the cost of 
living, &c., in any foreign country or in the British 
Dominions and Cotonies.—Eps. Erec. Rev.] 


Rats and a Fire Call. 


On several occasions the EnectricaL Review has recorded 
curious faults with consequent damages or inconyenience 
caused by rats gnawing through live circuit insulation, re- 
sulting in an earth or short on the system, and fortunately 
in some cases sudden death to the rodents themselves. 

It is believed, however, that this is the first instance where 
a rat is held responsible for calling out a fire brigade; it 
happened at Ealing at 11 p.m. on June 26th, when the brigade 
turned out, only to find on reaching “the point ’’ some two 
miles distant that it was a false alarm. The circuit was then 
promptly disconnected, and the following day a close in- 
spection was made of the street cable system. with the 
result that at one of the manholes the lead sheathing of the 
cable was found to have been half eaten away at a joint. 

As the system is operated by a central battery with earth 
return, it 1s believed the culprit, whilst gnawing at the lead, 
caused an intermittent ae ne St which resembled a 
real fire call and so misled the brigade. 

E C. A. Smith. 

Ealing, July dth, 1919. 


Tariffs on Imported Manufactured Goods. 


In reply to Mr. Greenhalgh’s letter in your July 4th issue, 
I feel that it is more than probable that if there had heen no 
war the manufacturer's statement he refers to would by now 
have become true. l 

I think the fact that we have had protection for three or 


four years now has probably been one reason why the firm in 


question has been able to survive and has been Increased 
many-fold.: S À l 

The next point mentioned is quantity production. I have 
the feeling that the recent American combination of electric 
heating and cooking manufacturers will very soon put them 
in a similar position jn the electric heating and cooking in- 
dustry, as the writer mentions Henry Ford oceupies in the 
motor industry. l 

I cannot say from actual experience that there are no manu- 
facturers of about my scale existing in America. I consider 
they might exist there, their home market being protected 
and prices kept at a fair figure. It is, however, obvious that. 


© the small manufacturer in America has a greater chance of 


success than the small manufacturer here, because he has only 
the home competition to contend with, and this is fair com- 
petition. I have never complained, and never shall, of home 
competition; it is not only unobjectionable, but necessary to 
secure best all-round results. Free import of manufactured 
goods from protected countries is not fair competition. 

- I cannot see any basis in the argument that if they are able 
to exist there they can do so here, the fiscal condition of the 
two countries being absolutely different. i 
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I cannot see how an English manufacturer making, say, 200 
articles a week, can compete with an American manufacturer 
turning out 6,000 articles per week. (This happens to be 
about the position of one article I know of.) 

In: this country under free trade a manufacturer is always 
open to the competition of *‘ dumped ” goods. Hence he has 
no confidence in starting seriously. 

Mr. Greenhalgh admits the progress of America, Germany 
and Japan, but suggests this is due perhaps more to the 
‘deeper cultivation of scientific research and method ”’ than 
anvthing else. 

in fairness I think one can be permitted to assume that in 
countries where they bring such brain power and concen- 
tration to bear on manufacturing and methods generally, 
they would not overlook going very thoroughly into their 
“ fiscal” policy also, and as they have high tariffs on manu- 
factured goods it seems obvious they consider them essential. 

If tarifis are considered essential by the most scientific 
countries, why are they not essential for us? 

However, I quite agree that deeper scientific research must 
be of advantage; but this does not combat my argument that 
it is impossible (even if we took advantage of such imputed 
foreign superiority of brain power by exactly duplicating their 
very best and latest appliances and the method of produc- 
tion) for us to manufacture them as cheaply as they could 
owing to their larger market. 

From what I have read about Austria, that country was pro- 
gressing rapidly just before war, having secured apparently 
the bulk of our glass, pencil, carbon and pottery trade, and 
petting other industries started. 

France is perhaps a more agricultural country than manu- 
facturing, neither had they what can be called scientifically 
applied tariffs. Moreover, minerals, such as coal and iron, 
were always more or less scarce in France, and had it not 
heen for their tariffs, their manufacturing position just before 
the war would no doubt have been far worse than it was. 

I am quite willing to substitute `“ generally ’’ instead of 
“invariably ’ if this helps any, but everybody knows the 
actual facts. 

If discouragement of imports of products of sweated labour 
is a protectionist plank, presumably it applies to all pro- 


tectionist countries, yet one does not see America and Ger- 
many, for instance, refusing our raw materials, coal, iron, 
partly finished wool and cotton goods in exchange for their 
highly finished, high wage paying appliances which they send 
over to us. 

That coal, iron, cotton and similar industries | were 
‘sweated’? ones is obvious from the conditions of living in 
the districts where they are worked, and from the fact that 
the recent strikes in these industries were for a “living 
wage,” 

The following abstracts from a letter of the Morning Post 
of June 24th, 1919, are interesting :— 

(1) Great Britain has a far larger percentage of * para- 
sites ” to its population than any other country in the world. 

(2) Great Britain has the largest and worst slum areas in 
proportion to its population of any country in the world. 

(3) Great Britain, though its soil and climate are favourable 
to agriculture, produces less of necessary foods for its popula - 
tion than any other country in the world. 

Dealing with the last paragraph, it must be left to every- 
one individually to decide whether in their own minds this 
country was progressing or getting knocked out in, sav, the 
four or five years prior to the war. (Witness the dye indus- 
try, the lace industry, electrical industry. and the many 
others before mentioned). One fact was that under normal 
conditions. just prior to the war, our imports were rapidly 
getting larger and larger than our exports, which it is gener- 
ally admitted cannot go on ad infinitum. 

Even Mr. Greenhalgh can hardly say in the face of this 
fact that we are a progressive manufacturing nation. 

The success of a nation depends largely on the success of 
its individuals. Unless some change is made in our fiscal 
policy I for one shall be compelled to close down the expan- 
sion of my business in certain directions which I had in view. 
and which would have emploved a few of those now out of 
work. There are probably many thousands of other sinall 
employers in the same position. 

Unfortunately Mr. Greenhalgh’'s letter does not prove me 
wrong in any of the reasonings which I put forward as to 
why I feel I cannot compete with unrestricted foreign im- 
ports, and why I have not sufficient confidence under present 
conditions to start a new large works for the manufacture -f 
electrical heating and cooking appliances imm this country, 
which otherwise and under fair trade conditions I certainly 
would. 

Finally. as Mr. Greenhaleh is of opinion +het the solution 
lies neither in Protection nor Free Trade, can he on the other 
hand suggest what is the solution to the graver perils to 
which he refers? 

Can he put forward any arguments or reasonings sufti- 
ciently strong and practical to enable, as an instance. just 
me pessonally, to pain sufficient confidence to launch out on 
a bie development of the highly finished nickel-plated electr 
heting and cooking appliances for table and general domestic 
nee" 

I want to do it, but under present conditions, It seems 
to me. for the reasons I gave in the article, that T should 
most probably love my money. C. P. Belling. 


Upper Edinonton, July 5th, 1919. 


BUSINESS NOTES. 


To Our Readers and Advertisers.—For the information 
of those who may not already be aware of the fact, we wish to 
state that notices appearing in our editorial pages are not inserted 
in return for payment in any shape or form. Some of our corres- 
pondents appear to be carried away with the idea that the war has 
“changed everything,” but the revolution has not altered our 
principles one iota regarding the absolute necessity for the com- 
pletest possible independence in regard to editorial contents. If a 
piece of information commends itself as being of interest to the 
electrical trade we insert it as news. We quite recognise that 
there is a news value in advertising and sometimes an advertising 
value in news. But there is an important difference in that the 
advertiser may, up to a certain point, say what he likes regarding 
himself and his doings, while in the editorial pages the editors say 
juet what they like, and no more and no less. This may sound 
somewhat autocratic, but the wiles of the devil are not unfamiliar 
to us after all these years, and for editors who are jealous of their 
reputation and wish strictly to preserve their independence, a coat 
of mail is as necessary as a mailed fist. 


Crypto River Party.—On Saturday last, a party from 
the Crypto Electrical Co., Ltd., spent an enjoyable day on the 
river, At 10am. a start was made from Richmond on the steam 
launch King. Luncheon and tea were served on board, Staines 
was reached at about 4 p.m. Music and good humour compensated 
for adverse weather conditions, The party included Mr. T. E. Good- 
year (chairman) and Messrs. J. G. and C. R. Shaw (governing 
directors). Arrangements were carried out by the Canteen 
Committee. 


Government Property Sales.—No. 3 (July lst) of 
Surplus, the official organ of the Surplus Government Property 
Disposal Board contains 90 odd pages of matter setting forth a 
vast quantity of Government property that is offered for sale. 
There are sections relating to plant and machinery, mechanical 
transport, railway material, dock and wharf equipment, electrical 
stores and instruments, ferrous metals, chemicals, and so forth. 
The paper is issued twice a month, and copies may be obtained at 
all bookstalls and newsagents, at 3d. . 


Lead.—In their weekly letter, dated July 5th, Messrs. G. 
Cawson & Co. say :— 

“Consumption for building purposes remains extremely slack, 
but electrical works continue to take lead rather freely ; this seems 
to be the only redeeming feature in the market.” 


Dissolutions and Liquidations—OvLTon Broap ELEC- 
rRicity Co., LTp.—Winding up voluntarily. Liquidator, Mr. A. 
Garratt, Suffolk Chambers, Lowestoft. Meeting of creditors 
to-day at Lowestoft. The undertaking is being sold to the 
Corporation. 

BIRMINGHAM LIGHTING Co, electric light, gas, and oil lamp 
fittings makers, 133, Conybere Street, Birmingham.—Messrs. H. J. 
Rovke, W. Bennett, and H. V. Woolcock, have dissolved 
partnership. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTp.—Second 
dividend of 5s. payable July 7th, at Aldwych, W.C. 

LEE & WALKER, electrical engineers, Ormskirk and Liverpool.— 
Mr. J. R. Lee and T. R. Walker have dissolved partnership. Mr. 
T. R. Walker will attend to debts. 

CoNNOLLY Bros., LTD., Vale Mills, Blackley, Manchester.— 
Petition for winding-up presented June 16th, order made July Ist. 

PoRTABLE ELECTRIC MOTORS, Ltp.—Meeting called for August 
9th at 12, Lime Street, London, E.C., to hear an account of the 
winding up from the liquidator, Mr. A. F. Newton. 

RADIUM, LTp.—First and final dividend, 4s. 112d. per share. 


Trade Announcements.—The business of the firm of 
HALLIWELL & Co., LTD., of Manchester, now in liquidation, will 
be carried on in future under the title of Halliwell & Good, at 
61, High Street, Manchester, and the firm desire to receive manu- 
facturers’ catalogues and lists of electrical supplies. 

THE SLOAN ELECTRICAL Co., LTD., have, owing to extending 
business, taken additional premises at 8 and. 10, Golden Lane, 
London. E.C., next door to their present address. 

Messrs. D. HULETT & Co., LTD., of 55 and 56, High Holborn, 
London, W.C.1, have decided to discontinue business, and on July 
9th and following days, have been disposing of their stock by 
auction. 

Mr. Wa. SHARPS has commenced business as an electrical 
engineer, at 62, South Street, Yeovil. 

Mr. DoUGLAs ADAMS has commenced wholesale and retail 
electrical business, also installation and repair work, at 38A, 
Smithford Street, Coventry. Catalogues and particulars of prices 
are desired. 

Messes. Linpsay & WARD. 90, Pilgrim Street, Newcastle on- 
Tyne, have been appointed agents for the N.-E. Coast district for 
Messrs. Frauk Pearn & Co., Ltd., Manchester. 

Messrs. R. B. HAND, LTD., of 63, High Holborn, London, W.C., 
are a new company which has as its head Mr. R. B. Hand, formerly 
with Messrs Scholey & Co., Ltd., and until recently manager of 
the electrical department of Messrs. Thacker, Bell & Co. The firm 
will specialise az electrical and mechanical engineers and factors. 
Among the firm's representations are James Tate, Bradford, for 
motors and generators, and the Evinrude Motor Co. for oil engines. 

THE TRANS-ATLANTIC ELECTRICAL Co. have commenced busi- 
ness at 890, High Road. Tottenham, N.17. The partners, Messrs. 
W. E. Dines and J. Aggio, are specialists in kinema work. 12 
addition to the usual contracting business. 
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Catalogues and Lists.—Messrs. Hiecs Bros., Sand 
Pits. Birmingham.—July stock list of shunt-wound interpole 
motors from “4 to 45 H.P. 

Messrs. WELCO PATENTS, 150, Alma Street, Birmingham.—- 
Illustrated leaflets giving prices of Grimmitt’s “ Sure Fics ” fixings 
for electrical work ; also of the ‘‘ Welco” combined electric fire 
and cooking stove. 

Messrs AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, 
Gray's Inn Road, London, W.C. 1.—Circular describing the 
magnetic sclerometer for measuring the hardness of ferrous 
metals; also Heat Treatment Bulletin No. 12, on “ The Location 
of Herdening-shop Faults,” Part II, by F. C. A. H. Lantsberry. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
E.C.4.—Folder giving brief particulars of the “Little Briton” 
vacuum cleaner for A.C. The applications to which the cleaners 
may be put in assisting the cleaning work of the household are very 
effectively shown pictorially. The trade can have overprinted 
copies of the leaflet if they make their desires known. Section 
"M" catalogue of measuring instruments; thoroughly revised, 
fully illustrated, and containing descriptive matter and prices, 
which are subject to an advance which is indicated by 
separate slip. Sixteen-page illustrated list showing various 
designs of devices for daylight and night electrically illuminated 
use during Peace celebrations. A number of the devices are shown 
in colour. ‘ Pixielite’ strip and bulb colouring and frosting 
varnish are among the specialities particularised. 

TURNER BROTHERS’ ASBESTOS Co., LTD., Rochdale.—Pamphlet 
descnbing and illustrating their Turners’ Trafford tiles and sheets 
ES cement) for roofing and siding purposes in industrial 
actories. 

Messrs. E. BENNIS & Co., LTD., 28, Victoria Street, London, 
8.W.—Twelve-page catalogue containing a desoription—very fully 
illustrated with line drawings and half-tones—of their steam 
suction ash conveyor for small boiler housrs and installations where 
the capital cost of a pneumatic suction plant is not warranted. 

STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Road, London, W. 1.—A very fine and business- 
like catalogue of about 150 pages, forms one of the best pieces of 
practical publicity that has yet reached us indicating that the war 
lsatanend. Photographs of the works at Dagenham follow after 
astraightforward two-page index, and then we plunge right into 
the midst of a host of illustrated and priced notices of telephonic 
apparatus, and parts of same, for all kinds of service, as well as a 
creat variety of electric bells, indicators, pusnes, fire alarms, 
batteries, wires, mine exploders, insulators. &c. There are many 
special lines to which allusion might be made, but if we single out 
for mention the new “Era ” stock line of automatic interphones, 
and draw particular attention to the many features of interest for 
use In mines, that is ag much as our available space will permit us 
to do at the moment. At the end of the volume there are many 
pares of diagrams of connections, and private code-words and 
instructions which will be of greater export value as the telegraphic 
lacilities are increased in response to present agitation. 

SLOAN ELECTRICAL Co., LTD., 8-12, Golden Lane, E.C. 1.— 
Twelve: page catalogue of designs for outside and inside display in 
connection with Peace celebrations. They are provided with or 
without electrical fittings for illuminations. The various designs 
are illustrated in colours, and prices are given. The highly 
varnished oil paint colouring is effective by day, and additionally 
3 when illuminated at night. For electrical service each design 
i wired to a pair of cut-outs in an asbestos-lined box, enabling 
“nnection to existing installations to ba readily made. 


tering Sports.—On the afternoon of Saturday, June 
aa a third annual sports of the Sterling Athletic and Social 
an (Sterling Telephone and Electric Co., Ltd.) were held on the 
oe at Dagenham. when a programme of some thirty odd 
de eo Kone through almost to scheduled time. An open five 
oo pane proved a great attraction, whilst in the events for 
7 companies there was a big contingent of athletes and 
rs ‘i from the Marconi Works at Chelmsford. The employés 
ee local firms, including Fuller & Co., Fraser & Co., Union 
i oe ie Roneo, Williams & Co., also had invitations to compete 
re - i $ the principal events, and the number of entries from 
Mrs G aoe firms exceeded 500. Prizes were presented by 
eae urney, Mr. Burney, on behalf of the members, thanked 
‘re TRS of prizes, amongst whom were Mr. Godfrey C. Isaacs, 
nat Wm. Allen, Mr. Ernest Cameron, Mr. Sydney F. St. 
Mr W oo Mr. Chas. E. Sherwood. Mr. A. Anderson. &c. 
ace ynolda Vernon, oñ behalf of the club, expressed the 
at of the members to Mr. Guy Burney for his generous and 
ig interest in the club. 
tributed ae was presented with a bouquet. after which she dis- 
nadn ne meda’s presented by the Sterling Co. to the all- 
ous Sterling Ladies’ Football Team. 


l 
Anglo-Chinese Co-operation in China.—A luncheon 


Way : 

ER Princes Restaurant, on 2nd inst., by Sir Algernon 
ellen ee of the Federation of British Industries, to His 

the ae aid oe and the Members of his Mission. In 
E ; 18 s ‘ x i : 

sideration which eo . Sir Algernon said that one great con 


prove a determining factor in bringing 
peaceful and È tian 


atout a 
prosperous era in China, was co-operation. 


The : f 
raid fh which China held herself aleof while foreign 
' p iway ught to force a footing beyond her coastlines had 
| Rteater el Baus the tendency to-day was towards a great and 
Weful form E of co-operation. He could conceive of no more 

forte of the Cee than that represented by the combined 

Ommercial g inese, with their great rood sense, their unrivalled 
| facity and their probity, and of the British. He was 


glad to notice that Anglo-Chinese co-operation was beginning to 
find shape in many directions, one of the latest evidences being a 
proposal to form in Shanghai an Anglo-Chinese Club at which the 
business men of both nations would meet in friendly intercourse. 
All this was to the good. But they must look forward to an even 
greater measure of co-operation than that of which they had to-day 
such promising indications. He understood that the overseas 
trade organisation of the Federation were giving careful attention 
to this very matter, and he hoped that one of the results of their 
study would be the establishment of close and amicable relations 
between the Federation and important sources of intelligence in 
Chins. In replying to the toast, His Excellency Liang Chi-chao 
enlarged upon the great possibilities that awaited British industrial 
enterprise in China in actual co-operation with the Chinese them- 
selves. The enormous resources of China in raw material offered 
an illimitable field for devolopment, but Mr. Liang considered that 
with the vast changes in trade and transport conditions through- 
out the world that had been brought about by the war, the obvious 
solutions lay in working up these raw materials as far as possible 
in China itself. ‘The desirability of such an economic policy had 
been quickly recognised by the Japanese, who at a time when 
Great Britain had her hands tied in Europe neglected no opportunity 
to establish industrial enterprises throughout the Republic. Mr. 
Liang mentioned that the Chinese had awakened to a realisation 
that foreign assistance was necessary to their social and economic 
well-being. They would be inclined particularly to welcome 
British co-operation during the period of their country's regenera- 
tion, for the name of Great Britain stood for efficiency and 
integrity, and in no circumstances implied a sinister political 
programme. This could not be said of all countries. His 
Excellency, therefore, hoped that British enterprise would bestir 
itself and take a hand in the industrial development of China. 
It was, however, of the greatest importance to act without delay 
as others were in the field in search of monopolies. 


The Trade of Cork.—We have reccived a copy of the 
first issue of a bound volume of between two and three hundred 
pages, entitled ‘“‘ Cork : Its Trade and Commerce,” which has been 
issued by the Cork Incorporated Chamber of Commerce and Ship- 
ping. It contains a great deal of information, accompanied with 
many interesting pictorial views, relating to the past history and 
present position of the commerce and industries of Cork and dis- 
trict, and also concerning the future development of these. 


Chinese Tariff.—According to a dispatch received by 
the London Chamber of Commerce from the British Chamber ef 
Commerce at Shanghai the new Chinese Customs tariff becomes 
applicable to shipments from July 31st. 


The Overseas Service of the F.B.I.—We have received 
from the Federation of British Industries (39, St. James's Street, 
London, 8.W.1)a pamphlet of 36 pages setting forth in a very 
useful manner the activities of the Federation in connection with 
foreign trade. Many of these activities we have alluded to from 
time to time during the past six months, but in this pamphlet the 
story of all these different doings is brought together along with 
other developments which we have not been able to mention. The 
work of the Overseas Organisation is described as ‘‘a service for 
manufacturers directed by manufacturers,’ and its object is to give 
prompt and efficient assistance to those who desire to export goods 
or to import raw material. The contents are divided into three 
main parts. The first describes the Commissioner Service and the 
Headquarters Organisation, tells where the Commissioners have 
been appointed and gives their photographs, and says something 
about the business already done. The second covers such matters 
as the Greek tour, the exhibition in the Levant, the Lyons Fair, 
the Paris Delegation, missions to South America, Poland and 
Serbia, and other undertakings. and it also includes a brief refer- 
ence to advertisement and co-operative propaganda. In this lasu 
direction there is probably room for useful service to be rendered 
in connection with export trade if the “expert discrimination " 
referred to is so exercised as to secure the confidence and 
support of manufacturers and of the responsible Press at 
home. Part ILI of the pamphlet tells “Why you should 
interest yourself in Export Trade,’ but on that point it is 
hardly necessary for the ELECTRICAL REVIEW to enlarge to-day 
after the propaganda that it has engaged in to that end for 
the past 20 years One of the appendices (No. 11), which indi- 
cates the number and character of the actual foreign-trade 
inquiries received and passed on to the members during the first 
three months of this year, forms one of the best proofs of 
the value of the Federation to the British exporter. That there is 
a great deal of inquiring activity at the present tiie is known in 
few places better than it is in the editorial offices of representative 
trade journals. Inall our long experience we have never been asked 
more frequently than of late for information needed by potential 
buyers who are anxious to yet into touch with the British manufac- 
turers of a specific article or piece of apparatus. The habit of 
consulting the trade Press in such matters is far from declining. 


Non-Ferrous Metals Industry Act.— Lists of further 
additions to licences granted under this Act, are published in the 
London Gazette for July lst and July &th. 


Why has he Resigned ?—It is announced that Sir A. 
Steel-Maitland has resigned his position as head of the Department 
of Overseas Trade. From his letter to the Prime Minister it is 
obvious that he declines to carry the responsibility for so impuert- 
ant a Department under the conditions at present imposed. He 
appears to doubt whether the Government is really in earnest in 
regard to the re-establishment of international trade. We hope 
the business community will unitedly demand the fullest explana- 
tion of the reasons for his resignation. 
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Exports to the Continent.—The present position in 
regard to the control over exports to Norway, Sweden, Den- 
mark, Holland, and Switzerland is as follows :— 

(1) Individual guarantees against re-export are no longer 
necessary except for goods on Section D of the list of pro- 
hibited exports in respect of exports to Holland and Switzer- 
mou and without exception to Norway, Sweden and Den- 
mark. 

(2) Goods on Sections A, B and D of the list of prohibited 
exports can only be exported to Holland and Switzerland and 
goods on Sections A and B to Norway, Sweden and Denmark 
provided a licence is first obtained from the Export Licence 
i eet 1, Queen Anne's Gate Buildings, Westminster, 


(3) Goods on the list of *“ Free” exports may be exported 
without licence or any formality except such as may be re- 
quired under the usual Customs regulations. 

(4) Goods on Section C of the list of prohibited exports may 
be exported to Norway, Sweden and Dentwnark without licence 
or any formality except such as may be required under the 
usual Customs regulations. 

Such goods (other than those appearing on Section D) when 
destined for Holland and Switzerland may be shipped (not 
posted) without licence provided the following regulations are 
observed :— 


(a) Houtanp.—N.O.T. certificates are no longer required. but all goods 
other than foodstutfs must be consigned to the Netherlands Oversea Trust 
fur account of the actual consignee. 


(bh) SWITZERLAND.—S.S.S. certificates need no longer be produced, but * con- 
signable " goods other than foodstuffs (see booklet) must be consigned to ihe 
Societé Suisse de Surveillance Economique for account of the actual con- 
signee. Should the consignee declare that the S.S.S. will not accept con- 
signment of any goods which may be “ consignable,” an application for an 
export licence should be made to the Export Licence Department. The fact 
that the S.S.S. have refused to accept consignment should be clearly stated 
on the application form. (Although it is no longer necessary for the certifi- 
cate of the Société Suisse de Surveillance Economique to be produced in 
this country before shipment to Switzerland of goods consignable to the 
S.S.S. can be allowed, it is still necessary for the actual consignee in Swit- 
zerland to obtain such certificate before the goods can be handed over by 
the Swiss Customs. It is therefore important that British exporters should, 
immediately on the receipt of an order Írom Switzerland. advise the Swiss 
purchaser to take the necessary steps to obtain a certificate from the S.S.S.) 

(5) For consignments of goods on Section C of the list of 
prohibited exports (a) for the personal use of the consignee, 
(b) for trade purposes of not more than £5 in value, or (c) to 
be exported by parcel post, it is proposed to continue to Issue 
export licences in the case of Hotland and Switzerland in 
order to obtiate consignment difficulties. These licences will 
be issued with the utmost expedition. For such consignments 
for Norway, Sweden and Denmark no export licences are re- 
quired (see paragraph 4). 


(6) Where licences issued prior to the publication of the 
above regulations are still held by exporters. the following 
points should be noted :— 

Norway AND Swepex.—The yoods may be consigned direct to the actual 
consignees even though the licences may stipulate that the goods should be 
consigned to official bodies or associations for account of the actual consignee, 


DreNMAKkK.—Shipment will be permitted under the licences without the pro- 
duction of guarantees. 


HOLLAND AND SWItzeRiixn.— Shipment will be permitted under the licences 
without the production of N.O.T. or S.S S. certificates, even though the pro- 
duction of such certificates to His Majesty's Customs may be stipulated in 
the licences. 

(7) N.O.T. and S.S.S. certificates which under the new re- 
gulations are not now required should be handed to His 
Majesty's Customs for disposal at the time of shipment. 

* It is suggested that before any consignments are dispatched, exporters 
should ascertain by reference to the consignee whether the Société Suisse de 
Surveillance Economique will accept consignment. 


Enfield-Ediswan Cable Works, Ltd.—We briefly men- 
tioned in our last issue that the ENFIELD ELECTRIC CABLE MANU- 
FACTURING Co., LTD.. had been acquired by a new company 
entitled the Enfield-Ediswan Cable Works. This company has a 
capital of £200,000, divided into 200,000 ordinary shares of £1 
each. It is stated that the control and management remain as 
heretofore, the directors of the new company being Viscount 
Grimston (chairman), Sir Ralph P. Ashton (deputy chairman), and 
Messrs. G. J. Andrews and J. Aspin, all directors of the late com- 
pany, and Mr. A. V. Downton, its technical adviser, together with 
Mesars. C. J. Ford and C. E. Hunter. the chairman and managing 
director respectively of the Edison!Swan Electric Co., Ltd., which 
latter company is subscribing for 50,000 shares in the new com- 
pany, 103,000 shares being issued to the shareholders in the late 
company as the consideration for the sale of the assets. The busi- 
ness will be carried on on the same lines as before. but it is intended 
in the near future to enlarge the company’s works at Brimsdown, 
when a considerable increase in the output may be anticipated. 
The new company will collect all debts and discharge all liabilities 
of the late company, including the execution of all orders and 
contracts entered into. Mr. G. F. Plutte becomes general manager 
of the new company. Mr. John Aspin will act as managing 
director at the works, and Mr. A. V. Downton as technical director. 
For the purpose of carrying these arrangements into effect, the old 
company has gone into voluntary liquidation, and Mr. W. L. 
smith. of Millmarsh Lane, Brimsadown, Middlesex, the secretary of 
the company, has been appointed liquidator. 


G.E.C. Annual Sports Meeting. — The annual sports 
meeting of the GENERAL ELECTRIC Co.. LTD., was held on Satur- 
day, June 28th, at the Herne Hill Athletic Grounds, in the presence 
of a company of about 800. There were 37 events during the 
afternoon, and these were carried out almost strictly in accordance 
with the times given in the official programme. Perhaps the most 
intereating events were the inter-departmental and inter-branch 

vents. The inter-branch ł mile relay, run for the “ Hugo Hirst” 


Challenge Cup, was a spirited contest. London office were the 
winners, with “Witton” Works a good second. This challenge 
cup, presented by the managing director of the company, is to be 
competed for annually. Head office were successful in winning 
the " Fletcher” Challenge Cup for the London office inter-depart- 
mental relay race ; the “ Osram-Robertson”’ Works carried off the 
“ Byng ” Challenge Cup in the tug-of-war, whilst head office were 
again winners in the “ Railing Challenge Cup” London office tug- 
of-war. Other events in the programme included obstacle. sack, 
and potato races, also the ‘‘ Fire Brigade” race. The 79th (G.E.C.) 
Division of the St. John’s Ambulance Brigade was in attendance. 
The prizes were distributed by Mrs. Hugo Hirst. A military band 
gave a programme during the afternoon. After the sports events 
the assembly were entertained by several weli-known concert 
artistes, and dancing on the lawn took place until 9 p.m. 


An Engine-Maker on Industrial Conditions.—In his 
speech at the annual meeting of Petters, Ltd., held at Yeovil on 
June 19th, Mr. E. W. Petter in alluding to the company’s new 
developments, said that the company on its manufacturing side, 
was laying itself out to make its oil engines by methods of mass 
production, and they meant to turn them out in such quantities 
and with such accuracy and skill that their competitors could not 
hope to challenge the Petter engine. On the commercial side they 
had made a close study of the world’s markets, and had taken very 
deeply to heart all those lessons which had been impressed upon 
them during the war. They would have a selling organisation 
which would challenge comparison. They believed that the plans 
they had made for the future would ensure success given reason- 
able conditions. There were three partners in industry now— 
Laboar, Capital, and the State. In the form of Excess Profits Duty 
and Income Tax, the State was going to take about 50 per cent. of 
the profits of industry in future, but was the State going to take 
a partner's share in furthering the interests of industry’? He was 
disappointed to see so little done during the present Parliament to 
assist industry in facing its present problems. What they wanted 
was for existing markets to be secured to them, and for the State 
to give active assistance in securing new markets. Our home and 
foreign markets should be protected from dumping, and this was 
never more necessary than now when industry was struggling to 
reinstate itself after five years’ dislocation. The thing he was 
most afraid of in regard to Labour, was the organised attempt 
which was at present being made by many trade unions to get rid 
of piece-work. He believed it to be a fatal and suicidal policy. 
In so far as it was done with a view to finding jobs for unemployed 
workers, it did more credit to the hearts than to the heads of those 
who advocated it. The need for manufactured commodities in 
the world to-day was unlimited. Moreover, the workers had it in 
their power at an early date to increase the purchasing power of 
their incomes by increasing their individual output. So long as 
production was restricted, the purchasing power of Treasury notes 
became less and less. On the other hand, if production were 
increased, the competition set up would quickly kill profiteering 
and the purchasing power of money. Germany was alive to this 
phase of our industrial situation, and after Peace came the nation 
that went in for production would be the firat to recover from the 
economic ravages of war. He admitted that there had been abuses 
in the working of piece-work systems, but human nature being 
what it was, there was no other way of attaining the full output 
of which a worker was capable. The skilled and industrial worker 
benefited immensely from piece-work. It made the difference to 
him between mere existence and comfortable living. He would 
not yield to this stultifying and pernicious attempt of the trade 
unions to reduce the output of the factories, which was alike 
against the interests of the State, of Capital, and of the workers. 
On the other hand, he was no advocate of a return to low wages 
and long hours. The changes that had been made in these respects 
were all to the good if the workers would give of their best during 
the working hours. 


Recent Trade-mark Applications.—Appended is a 
summary of the recent applications for British trade marks in 
respect of productions connected with the electrical industries :— 

Vimmy. No. 387.114. Class 15. Sparking plugs. Isaac E. 
Walton, trading as the Northern Automatic Machine Co., Byre 
Lane, High Street West, Gateshead-on-Tyne. December 23rd, 
1918. 

Cyclux. No, 389,641. Class 13. Magneto electric machines for 
use in lighting cycles. S.G. Brown, Ltd., Edward Road, Willesden 
Lane, Acton, W. March 27th, 1919.0 

Akros. No. 389,078. Class 40. Insulating electrical tapes or 
fabrics composed principally of india-rubber. Ward & Goldstone, 
Sampson Works, Salford, Manchester. March 10th, 1919. 

HH (the two letters joined together in design form). 
No. 386.537. All goods in Class 8. Also No. 386,538. Class 13. 
Electrical switch devices. Naamlooze Vennootschap Fabriek Van 
Elektrische Apparaten voorheen F. Hazemeijer & Co., Haaksber- 
gerdijk, Hengelo, Holland. December ith, 1918. F 

Design comprising letters H. S. and Target. No. 387.501. 
Class 13. Electric light fittings of ordinary metal. Henry 
Summers & Sons, 1A, Essain Street, Stepney, E. January 10th, 
1919. , 

Cadison. No. 386,996. Class 6. Electric light dynamos. &c. 
No. 386.997. Class 8. Accumulators, not being accumulators for 
medical batteries. No. 386,998. Class 13. Electric lamps, spark- 
ing plugs, &c. Richard E. Cadisch, trading as R. Cadisch & Sons, 
171, Great Portland Street, London, W. December 18th, 1918. — 

Igna. No. 390,279. Class 13. Sparking plugs, warning 
devices, &c. Herbert J. O. Barton, 41, Ilseley Street, Erdington 
Birmingham. April 17th, 1919, 
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Book Notices.— Wil/ing’s Press Guide, 1919. London: 
James Willing, Ltd. 2s.—It is not necessary to say much about 
this useful directory beyond its own sub-title—‘ A concise and 
comprehensive index to the Press of the United Kingdom.” There 
are other features as well, but this is the main service rendered by 
the book, which we have always found very useful. 

. “Fnduction Coils in Theory and Practice.” By Prof. F. E. 
Austin. London: E. & F. N. Spon, Ltd. Price 5s. net. __ 

“Metrology in the Industries.” Report of a discussion at a 
meeting of the Physical Society of London. London: Fleetway 
Press, Ltd. Price 1s, net. 

We have received a copy of an excellent publication issued by 
the Italian Touring Club of Milan, in which an informative and 
extremely interesting and impressive account is given of the 
magnificent part that Italy has performed against such great odds in 
bringing about the Allied defeat of the Central Powers. The Club 
has issued by private contribution one million copies of the book in 
Italian, English, French, German, Spanish, and Portuguese. 

The “ Journal of the National Association of Supervising Elec- 
tricians ` for June, marks a new departure on the part of the 
Association, which has hitherto modestly contented itself with 
issuing its papers in pamphlet form, The Journal is to be an organ 
of propaganda—the Association seeks to enrol every supervisor and 
foreman in the country in its ranks—and a means of communica- 
tion between headquarters and individual members, and will 
appear monthly ; it will contain, besides reports of the proceedings 
at the regular meetings, various items of interest and value to the 
members. The Association is now five years old, and in that 
period, in spite of war-time conditions, it has made remarkable 
progress, very largely due to the efforts of the popular and 
energetic hon. secretary, Mr. C. J. Banister, whose portrait is 
appropriately reproduced in the first issue of the Journal. The 
chief feature of the first number is a useful paper on “Ship 
Wiring and Electrical Equipments.” by Mr. O. H. Kennedy, 
A.M.LE.E. The motto of the Association is Studiis et Rebus 
Honestis, and its initials—N.A.S.E.—are interpreted as ‘' Nearly 
all Super-Edisons.” The Journal is certainly a very creditable 
production, worthy of the thriving and progressive society with 
which it is associated, and we wish it all success. 

Pitman's Technical Bookshelf is a new publication, for the in- 
formation of technical teachers, lecturers, and others interested in 
science and technology, issued by Messrs. Sir Isaac Pitman & Suns, 
Ltd. The first issue gives an account of a number of new 
works on electrical subjects, and discusses a variety of other 
matters of engineering interest. We heartily welcome the new 
departure, which will be of great utility to many readers. 


Electrical Developments in Scandinavia.—‘‘ Commerce 
Reports `“ states, on the authority of a Copenhagen publication, 
that electric heating bas become more and more extensive in 
Scandinavia. An electrical manufacturing company organised four 
years ago for the manufacture of electric heating apparatus has 
during this time extended its operations sufficiently to employ 
more than ten times the original staff. The factory makes all 
kinds of apparatus for cooking, ironing, &c.. as well as all kinds of 
lamps and heating {materials. By the end of this year, it is 
expected, the number of employés will amount to 1,200, as 
against 40 when the concern first started. 

On the same authority, it is stated that the use of electro- 
mobiles is increasing in Scandinavia generally in preference to that 
of other kinds of motor vehicles. The Danish postal service has 
ordered 30 electromobiles to substitute for the old horse wayons, 
and the Norwegian Government has ordered 50 electro-trucks for 
transportation of foodstuffs, &c. Electromobiles are also being 
used very much, lately, for private purposes. 

Before the war, when gasoline was plentiful and reasonably 
cheap, electric automobiles were a rarity in the Scandinavian 
countries, During the war the subject was under constant dis- 
cussion in Norway and Sweden, where there is cheap electricity 
from water power. But the same blockade which made gasoline 
scarce prevented the importation of electric automobiles from the 
United States and elsewhere. Also the scarcity of coal tended to 
increase the demand for hydro-electricity, until even that source 
of power was becoming absorbed. Meantime no new hydraulic 
or electrical machinery could be imported for developing the 
enormous natural resources, and so there has been a uniform 
reduction in all kinds of automotive service. 

As soon: as shipping again becomes free there will be an almost 
unlimited demand from Norway and Sweden for hydraulic and 
electrical machinery. The lack of coal in all Scandinavia will 
tend to promote the electrification of all railroads, and the general 
replacement of steam engines and oil motors by electric motors 
throughout industrial establishments. | 

Cables ‘will probably be laid from Norway and Sweden to 
transmit electric power to Denmark. (There is already a small 
transmission in existence from Sweden.) 


An Association of Electrical Importers.—The Elec- 
trical Importers’ and Traders’ Association (“ E.I.T.A.”) has been 
formed, with oftices at 97, Cannon Street, London, E.C. 4. 

We understand from the secretary, Mr. Frank W. Challis, that 
several leading firms have already applied for membership. The 
Association was founded in order to combine importers and traders 
10 Opposing the action of British manufacturers who are demanding 
total prohibition.of imports of certain classes of goods in electrical 
and allied sections. The object of the Association, we are 
informed, is to Oppose any such unreasonable restriction of trade, 
and to contend by every possible means to secure reasonable 
facilities for importing and distributing such goods as are required 
by the public and are not manufactured in this country either in 


sufficient quantities or of a suitable quality. The Association is 
understood to be in full sympathy with every legitimate means of 
fostering home industries and encouraging the handling of British 
goods, but considers that established importing interests should be 
fairly dealt with, and is not prepared to see the trade given over to 
one group of manufacturers to the detriment of consumers. The 
Committee is of opinion that it is only by combined and aggressive 
action-that common trade interests can be safeguarded during the 
present critical reconstruction period. This view was strongly 
endorsed by a laryely-attended meeting of traders recently held 
at the offices of the Association. 


French Companies.—The management of the Ateliers 
de Construction Electriques de Delle have been empowered to in- 
crease the present capital of 2,000,000 fr. to 4,000,000 fr. when and 
in the shape they deem needful. 

The Lothringer Kraftsversoryungs Co., which has an extensive 
distribution network in Lorraine, has changed its title to Forces 
Electriques Lorraines, in agreement with the change of Govern- 
ment. ` They are now engaged in extending their network. 


Payment of Patent and Trade-Mark Fees.—The 
Board of Trade has issued a General Licence authorising the pay- 
ment of fees in respect of the grant and renewal of patents and of 
the registration and renewal of the registration of trade marks 
and designs in enemy countries or on behalf of enemies. 


“ Everybody Works.’—This is the new slogan for the 
coming year given out by Mr. R. H. Ballard, President-Elect of the 
National Electric Light Association, for members of that Associa- 
tion and all engaged in the American electrical industry. Why not 
adopt it ix practice on this side too ? 


An Appeal from Belgium.—A circular-letter has just 
been received bearing the signatures of the secretary, the president 
and the treasurer of the Ecole Professionnelle de Dessin Industriel 
of Flémalle-Grande (Province of Liége), in which the great 
difficulties in which it is placed consequent upon the war are des- 
cribed. Formerly the school accommodated 200 workmen as pupils, 
and its instruction was given free, as financial support was received 
from the Belgian Government and the manufacturers of Liége. 
The Government at present has its hands filled with many grave 
questions, and the manufacturers are not in a position to make 
donations. The premises of the school were occupied by the 
Germans, and subsequently destroyed and burnt down. The 
authorities have struggled against all these adversities, but, 
apparently, have now come to the end of their tether, and are 
appealing for help from manufacturers and associations in Allied 
and neutral lands. In addition to financial gifts, the treasurer, 
M. E. Pagnoule, rue des Artistes, 28, à Flémalle-Grande (lez-Liéve 
Belgique), asks for catalogues, price lists, and samples from manu- 
facturers who desire to introduce their products into Belgium, and 
would like them to be displayed to the students in the classrooms. 
It would be a thousand pities if such an institution had to close 
down at a time when its operations are more than ever necessary 
in connection with efforts to re-establish Belgian industrial life. 


Magnetos for Disposal.—The Disposal Board, Ministry 
of Munitions, invites offers for a quantity of magnetos, various 
types. See our advertising pages to-day. 


The Trans-Atlantic Flight.—We are informed that the 
Sunbeam engines of the Naval Airship R 34—the first airship to 
cross the Atlantic—were equipped with B.T.H. magnetos, all- 
British in design and construction, i 


LIGHTING AND POWER NOTES. 


Australia. —MELBOURNE.—The authorities have ordered 
further economies in gas and electricity,owing to the coal shortave. 
The new restrictions prohibit electric radiators and gas fires 
entirely ; all lights must be put out by 10.30 p.m. 


Continental.— Francr.—The Conseil Municipal of Paris 
has just approved of the execution, during the years 1919 and 1920, 
of a new programme of works for the distribution of electricity 
amounting to 12,000,000 fr, 

SpAIN.—An important hydroelectric scheme has been drafted 
for utilising the falis on the River Navia, in the Asturias; 
25.000 H.P. is expected to be obtained. 

PORTUGAL.—A Spanish company—the Sociedad Electrica del 
Lima, or Madrid—is establishing a plant on the River Lima at 
Lindoso, about 8 miles from the Spanish frontier. The generating 
plant will comprise four 10,000-H.P. Francis turbines by Eacher, 
Wyss & Co., of Zurich, with alternators by the General Electric Co., 
of Schenectady, U.S.A. The current will be generated at 6,000 
volts, and stepped up to 13,000 volts for transmission to Oporto. 


Egham.—Paicz Revision.—The Egham and Staines 
E.L. Co. has advanced the price of electricity to ordinary con- 
sumers to 10d. per unit, : 


Hawkhurst, —PROPOSED EL. SCHEME.—The P.C. has 


passed a resolution in favour of the town being supplied with elec- 
tricity by the Hastings T.C, pero 
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Halifax.— YEaR’s WorKING.—The total income of the 
Corporation electricity undertaking for the year ending March 31st 
amounted to £111,412, as compared with £100,145 for the previous 
year. The expenditure amounted to £101,803, contrasted with 
£87,862, resulting in a profit of £9,609, as against £12,283. 


Herne Bay.—Price Revision.—The price of electricity 
has been increased from July lst as follows :—Private lighting to 
8d. per unit ; power and heating, 4d.; kinema ares, 4d. 


Kendal.— Yrar’s WorkKING.—For the year ended March 
3ist the total revenue of the electricity department was £2,715 ; 
expenditure, £2,672; gross profit, £46; capital charges amounted 
to £1,261, leaving a deficit of £1,215. 


Keighley.—A 1..G.B. inquiry was held on the 2nd inst. 
into the application for sanction to borrow £72,773 for electricity 
purposes. It was stated that £39,773 had already been expended 
on mains, services, machinery, &c., and £33,000 was needed for new 
expenditure. Mr. Hooper (Inspector) adjourned the inquiry for 


the production of particulars as to £46,000 of the amount 
applied for. 


Kettering. Year's Workina.—The accounts of the 
electricity undertaking to March 3lst show total income 


£25,362, working expenses £18,518, loan repayments £6,832, 
deficit £18. 


London.—FULHAM.—Y EARS Workina.—The accounts 
of the electricity undertaking show a net profit of £9,058 ; the 
Finance Committee recommends that £3,242 be transferred to 


capital account, and £5,000 to machinery maintenance reserve 
account. 


Kingston-on-Hull.—The Corporation E.L. order, 1914, 
has been extended for six months from July 31st, 1919. 


Maidstone, PRICE Reviston.—Revised scale of charges 
for electricity, as from July Ist :—Lightiny, md. system, 8d. and 
3d.. plus 25 per cent. ; telephone system, 108. per 30-watt lamp per 
annum, plus 2d. per unit; fixed charge, 18s. per annum for each 
30-watt lamp ; flat rate, 64d.; heating, 14d.; cuoking, ld. : power, 
percentage increase raised from 20 to 25, and 10 per cent. to con- 
sumers supplied under agreement with a coal clause. 


Rathminoes,—MiINnimt aM Cuoarcre.—The U.D.C. has fixed 


the minimum charge for electrical energy at 10s. 6d. per quarter 
for each consumer from October lst. 


Rochdale.—Loan Sanction.—The I..G.B. has sanctioned 
loans of £1,640 and £3,873 for excess expenditure on mains 


and services, £35,000 for mains, £27,000 for transformers, and £800 
for buildings. 


St. Helens.—Paick Reviston.—The T.C. has increased 
the price of electricity as under, as from July lst :—Power and 
industrial purposes, 2d. for the first 100 units per month, and ld. 
beyond, with the following discounts per monthly consumption : 
1,000 to 5,000 units, 24 per cent. ; 5,000 to 10,000, 5 per cent. ; 
10,000 to 20,000, 74 per cent.; beyond, 10 per cent. Consumers 
with a minimum load factor of 30 per cent. consuming from 
30,000 to 40,000 units per month, 124 per cent. discount ; 40,000 
to 60,000, 15 per cent. ; 60,000 to 100,000, 174 per cent.; beyond, 
20 per cent., with a further 2} per cent. for prompt payment of 
accounts. 


Thornton.—The B. of T. has extended the time unti! 
January sth, 1920, of the Thornton Electric Lighting Order. 


Tunbridge Wells.—Loan Appiication.—The T.C. has 


decided to apply for a loan of £30,000 for additional plant and 
mains. 


Waiton-on-the-Naze.—L.G.B. INQUIRY.—A B. of T. 
inquiry was held last week relative to the electricity undertaking 
of the Coast Development Corporation, it being alleged that the 
conditions at the works, and of the system generally, were not such 
as to render it possible to provide light and power requisite under 
the order, and that the state of the poles and overhead mains were 
such as to constitute a public danger. 


Winchester. — STREET Licgutinc.—The T.C. has decided 
to terminate the agreement with the gas company for public 
lighting, and to negotiate a new contract giving the Council 
freedom to install electricity in any stræt. 


TRAMWAY AND RAILWAY NOTES. 


Accrington. —NEeEw Cars.—The Tramways Committee 
has decided to purchase two double-deck and two single-deck bogie 
curs. 


Blackpool.—SaLe.—At a special meeting of the Blackpool 
and Fleetwood Tramroad Co., held on July lst, approval was given 
to the Bill for transferring that undertaking to the Blackpool 
Corporation. 


Bournemouth.—Sorsitic TREATMENT OF Ras.—The 
experimental Sorbitic treatment of rails having given satisfactory 
results, a further two miles of single track is to be treated. 


Barnley.—ExTensions.—The Tramways Committee has 
under consideration the extension of the tramway system. The 
total length of the lines proposed is 5 miles 69 chains. The cost, 
based on pre-war expenditure, would have been £70,597, but th- 
present estimate is £141,194. 

Canada.—The Toronto tramways resumed running on 
Friday, last week ; the award of the Board of Conciliation gives 
the employés a minimum wage of 60 cent; an hour anda maximum 
of 55 cents.— Times, 

Doncaster.— Loan APPLICATION,—The T.C. is to apply 
to the B. of T. for sanction to borrow £17,250 for doubling the 
tramway track on the Balby route. 

Edmonton. — Euictric VrHiciues, — The U.D.C. has 
decided to borrow £10,000 for electric dust-carts. 


London,—1..C.C.—Reduced fares for children under 
14 came into operation on the Council's tramways on Sunday last ; 
for ld. a child may travel an ordinary 2d. distance (about 3 miles), 
and 2d. will cover any further distance on one car. 

ELECTRIC VEHICLES.—The Highways Committee of the L.C.C. 
recommends the provision of four electrically-driven tower wagons, 
together with battery-charging plant (estimated cost £7,000), for 
use on the Council's tramways. 

Northampton.—The B. of T. has extended the time for 
the construction of tramways under the Corporation Act, 1911, for 
one year. 

York.—RaiLuess System.—The Tramways Committee 
has recommended the adoption of the railless trolley system to 
Heworth, at an estimated cost of £3,688 for overhead equipment 
and £8,0C0 for four cars. 

LOAN APPLICATION.—The City Council is to apply to the 


B. of T. for authorisation to borrow £10,000 for extra tramcars, 
and £7,400 for track work. &c. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—In answer to questions in the House of 
Commons, the P.M.G. stated that the delay on outward messages 
to the East had been reduced by about one day, Indian telegrams 
now taking four days; the inward rate had not improved. An 
important cable in the Meijiterranean was interrupted. Wireless 


was used to some extent, and the service would soon be consider- 
ably increased. 


New Zealand.—There is every prospect of material for 
10 automatic telephone exchanges arriving in New Zealand within 
the next few months. The material for Courtenay Place, 


Wellington, has already arrived, and the exchange is almost ready 
for the opening of the service. 


United States.—On June Sth the Postmaster-General 
issued an order restoring the telegraphs and telephones to the 
control of the companies so far as operation was concerned, but 
the Government will remain responsible for the service until 
legislation now pending is passed through Congress. On the issue 
of the order, the Commercial Telegraphers’ Union extended the 
Atlanta strike to include all the companies, but the response was 
poor ; the Western Union Telegraph Co. stated that out of more 
than 40,000 employés, only 175 were absent from work.— 


1. and T. Age. 

Wireless Litigation in the U.S.A—The Marconi 
Wireless Telegraph Co., of America, has obtained judgment against 
the Atlantic Communication Co., which operated the high-power 
station at Sayville, Long Island, before the war, in connection 
with German interests. The subject was the use of the audion, 
which was held to infringe the Marconi Co.'s Fleming patent of 
November 7th, 1905. The Sayville station was taken over by the 
U.S. Government during the war. Damages are to be assessed 
against the defendant company, whose assets are in the hands of 
the Government.— T. and T. Age. 


Wireless Telegraphy on Board Ship.—The Merchant 
Shipping (Wireless Teleyraphy) Bill, which reauires every 
passenger and cargo steamer of 1,600 tons and upwards tvo have a 
wireless installation, was read a second time in the House of 
Commons on July 3rd. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the“ Oficial 
Notice” appeared.) 


OPEN. 
Australia.—SypNEY.—August 27th. N.S.W. Railways 


and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

MELBOURNE.-—August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation. * 


Battersea.—The B.C. is recommended to obtain tenders 


for a coal store elevator and conveyor at the electricity generating 
station. 
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Bedford.—July 14th. Electricity Committee. Turbo- 
alternator and condensing plant, boilers, &o. (June 20th.) 

July 21st. Electricity Committee. Buildings, electric motors, 
&c., coal conveyor, runaway and chutes. (June 27th.) 


Birkenhead.—July 28th. B.of G. Installation of in- 
ternal telephones. (June 6th.) 


Darlington.— July 11th. Electricity Department. Rotary 
converter, cooling tower, water-tube boiler, cconomiser, and induced 
draught fan. (Jane 20th ) 

July 16th. Lead-covered and armoured cables. (July 4th.) 


France.— PaRis.—NSeptember 2nd. Administration des 
Chemins de fer de l'Etat. Electric equipment of a sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2c division), 43, Rue de Rome, Paris. 


Gravesend.—July 12th. Electricity Department. One 
2,000-KW. turbine with 6,000/6,600-volt 3-phase alternator, con- 
denser with motor-driven air and circulating pumps. (June 20th.) 


Nuneaton.—July 15th. Electricity Department. 1,50 
yd., ‘6 x ‘l X ‘6, three-core, paper-insulated, armoured feeder cable, 
aa mal distributors, link disconnecting joint-boxes, &c. 

uly 4th. 


Redditch.—July 28th. U.D.C. High-pressure steam, 
exhaust and water-circalating piping. (July 4th.) 


South Africa—TuHer Srranp, Care Province.—July 
31st. Municipal Council. Material and plant for the electric 
lighting of the municipality, Town Engineer. 


"A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Battersea.— Electricity Undertaking Committee. Re- 


commended :— 


Additional boiler plant and induced draught plant at the electricity 
generating station, £19,187.— Babcock & Wilcox and Musgrave, Ltd. 


Burnley.—At last week’s Council meeting, Councillor 
Holden, chairman of the Electricity Committee, stated that at the 
previous meeting. he had, with consent, withdrawn a minute with 
reference to the acceptance of a tender for the supply of 6.300 yd. 
of cable. Siace the Council meeting he had received an offer from 
Mesara. Siemens Bros. & Co., Ltd., of Woolwich, to supply the 
cable required for £1,818, irstead of their original price of £2,187, 
and he had considered it advisable to accept Messrs. Siemens's offer 
at once. The Committee recommended the Council to approve the 
chairman's action, The minutes were approved. 


Glasgow.—Clyde Trustees. Accepted :— 


John T. Cartwright, Glasgow, supply of carbons for six months. 


lreland.—The General Engineering Co. (Salford), Ltd., 
of Manchester, have secured the contract for installing electric 
power throughout the entire saw mills and buildings of Mr. J. J. 
Stafford, Paul Quay, Wexford, including the power-house equip- 
ment, &c. They have also received the contract for the power- 
house plant battery house. mains installation and lighting services, 
for the town of Bandon, Co. Cork, 


London, — L.C.C. Stores and Contracts Committee. 
Tender accepted during the three months ended June 30th :— 
Electric traction lamps (schedule Nu. 17a.).—Maxim Lamp Works, Ltd. 


Torquay. — T.C. Two transformers. British Electric 
Transformer Co., £109 10s. each. 


Tuam.—Electric Light & Power Co., Ltd. Accepted :— 


Two 90-B.H P. gas engines and suction gas plants, £2,980.—National Gas 
Engine Co., Ltd. 

Two dynamos, &c., £1,458.—English Electric Co., Ltd. 

Batteries, £690.—Tudor Accumulator Co., Ltd. 

Switchboard, £265.—Whipp & Bourne, Ltd. 


FORTHCOMING EVENTS. 


Physical Society of London.—Frida ri 
’ — y, July llth. At 3 p.m. Visit to the 
National Physical Laboratory, Teddington. 3 


British Scientific Products Exhibition, Central Hali, Westminster.— 
_ Open daily 1l a.m. to7 p.m. ; Saturdays 12 noon to 9p.m.; closes August 5th. 


EE a E E IIS 


NOTES. 


í ., œ . 

The Electrical Review ” Index.—As it is still necessary 
every possible economy in paper consumption, the Index 

e kor LXXXIV of the ELECTRICAL REVIEW, which will shortly 
printed, will be supplied only to those who, through the post. 
Pocially apply for it. To such it will be supplied for 3d. post free. 
i ny reader or advertiser at Home or Abroad who requires a copy 
a nuding or other purposes is asked to make early application 
T the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 


Fatal Accident.—The Times records that John Rodney 
Mayne (18), electrician, son of Captain Mayne, of the central power 
station at Aldershot, has died at Aldershot as the result of a 
gunshot wound accidentally received while rabbiting. ~ 


Fuel Economy.—The Household Fuel and Lighting 
Order for 1919 is published in full in the London (razette of July 
Ist, 1919. It is dated June 23rd, 1919, and extends to coal, gas, 
and electricity used for all domestic purposes, throughout Great 
Britain. Registration with a coal dealer for coal is compulsory, 
but consumers not requiring more than 5 tons of coal in the year 
commencing July Ist. 1919, together with 12,500 cb. ft. of gas, and 
400 B. of T. units of electricity. per quarter need not take any 
further steps. Consumers of larger quantities must apply to the 
Local Fuel Overseer for certificates. Coal supplies during the 
summer months (May to October inclusive) will be restricted to 
half the allowances for winter months; gas and electricity 
supplies will be allocated equally to each month of the year. 
Conversion ratios are :—One ton of coal = 18,750 cb. ft. of gas = 
1,000 units of electricity =: 30 cwt. of coke; but a consumer may 
not, without permission, take more gas or electricity than in the 
previous year. 

Instructions a'e included for the guidance of electricity supply 
undertakers with regard to their duties under the order: 
restrictions are imposed upon the making of new connections or 
the installation of new appliances without the assent of the 
Local Fuel Overseer. Previous orders are cancelled, and the new 
order was to come into force on July Ist. 


The Nobel Prizes.—It is stated in the Z'imes that dis- 
tribution of the Nobel prizes for 1919 for Physics, Chemistry, 
Medicine, and Literature, as well as the prizes for the same subjects 
held over from 1918, is being postponed till June Ist, 1920. 


Copper Prices.— Messrs. James & Shakespeare report, 
July 8th :—Copper bars (beat selected), ditto sheets and ditto rods, 
£127, £6 increase. 

Messrs. F. Smith & Co. report, July 8th :—-Electrolytic bars, 
£99, £6 increase; ditto sheets, no change; ditto wire rods, £109, 
#8 increase ; ditto H.C. wire, 1s. 14d., 4d. increase ; silicium bronze 
wire, Is. 6d., 1d. increase. 


Educational,—The Treasury has appointed a Standing 
Committee to inquire into the financial needs of University educa- 
tion in the United Kingdom, and to advise the Government as to 
the application of any grants that may be made by Parliament 
towards meeting them. The Committee will be known as the 
“ University Grants Committee,” and Sir William M'Cormick will 
be chairman. Increased grants, a single advisory body, and a 
method of distribution which will give the individuality of each 
institution free play, and will safeguard the legitimate interests of 
university autonomy, are the main points which the Government 
has had in mind. The annual grant in aid of University education 
has this year been raised to £1,000.000. A sum of £500,000 has 
also been provided as a epecial non-recurrent grant to aid Univer- 
sities in establishing their work after the war on a basisof unimpaired 
efficiency. The Board of Education will cease to make grants 
under the provisions of the “Statement of grants available for 
technological and professional work in Universities,” which will 
now be withdrawn. The annual sums allocated to the different 
institutions will take the form of inclusive block grants to be 
expended at the discretion of the governing bodies, will remain 
fixed for a prescribed period of years, and will be regularly reviewed 
at the expiry of the prescribed periods.— The Times. 


British Scientific Products Exhibition—On Thursday, 
last week, Lord Crewe opened the second exhibition of British 
Scientific Products, which is being held at the Central Hall, West- 
minster, under the agis of the British Science Guild. Lord 
Sydenham, president of the Guild, presided at the opening 
ceremony, and Sir Richard Gregory explained the objects of the 
exhibition ; he pointed out the necessity of employing scientific 
research in order to develop established industries and to encourage 
the formation of new British manufactures. ý 

Lord Crewe, in opening the exhibition, referred to the re-eatab- 
lishment in this country during the war of essential industries 
which had been lost, and said that under Peace conditions we 
would not throw away the fruits of the work thus accomplished. 
He advocated industrial courses for science students during their 
vacations, and described the operations of the Department of 
Scientific and Industrial Research in collaboration with manufac- 
turing associations. 

Lord Moulton said that Germany had become the source of 
certain articles by skill in cornering raw materials, by the excel- 
lence of her salesmen, and by the application of scientific knowledge 
to the improvement of her products. The British possessed the 
power of research and invention, of concentration, and of 
co-operation—all that was necessary was that the nation should 
realise the necessity of applying those powers in Peace as in war. 

Sir Philip Magnus pointed out that the work of our scientific 
men during war had shown that we needed, not so much to 
improve their quality, as to increase their number very largely ; 
technical science must be as much a part of our educational system 
as any other subject. 

A review of the exhibits will appear in our later issues. 


American Engineering Standards. — The American 
Engineering Standards Committee has revised its constitution and 
become an Association, like its British prototype, on which its 
organisation appears to be based. A full statement of the objects 
and. methods of the Association was published in the Electrical 
Review of Chicago, June 14th. 
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Multiplex Telephony.— Recently the Canadian Independ- 
ent Telephone Co. carried out an interesting experiment over 
the Toronto-Dundas telephone line of the Ontario Hydro- 
electric Power Commission. Due to the operating conditions 
in this district the ordinary metallic systern has become very 
indistinct and frequently quite useless. The experiment was 
in charge of Dr. Lee de Forest, with Prof. C. A. Culver and 
his staff, and according to the Electrical News the application 
of the oscillating audion to multiplex telephony met with com- 
plete success. 

The demonstration was carried on over a pair of telephone 
Wires extending from the power station at Toronto to that at 
Dundas near Hamilton, a distance of over 40 miles. The appar- 
atus was arranged at the power stations, and tests were made 
over the three miles of cable extending from the power station 
at Toronto to the central office of the Hydro-electrical Com- 
mission. These tests showed that the presence of the three 
miles of cable caused no appreciable attenuation to the service, 
a result which may come as a shock to sone mathematical 
telephone experts. Two complete transmitters and receivers 
Were installed at each end of the line. Four distinct wave 
lengths were employed ranging from 16,000 to 12,000 metres. 
Additional tests were made using wave lengths of 600, 1,000 
and 1,600 metres, Contrary to all expectations, the results 
obtained with the higher frequencies (the highest being 
500,000 per second), were even better than those one-twentieth 
as great. The demonstration showed by actual trial that at 
least seven simultaneous conversations could be carried on 
without interference of one with any other, and without in 
any way disturbing the physical circuit. The existing condi- 
tions of the line were not disturbed in any way except bv 
momentary interruption while choking coils were being intro- 
duced. It was found later that these choking coils were not 
necessary. The quality and loudness of the speech left nothing 
tobe desired. Visitors who had never seen the apparatus before 
and knew nothing at all about its manipulation experienced 
no difficulty whatever. Simultaneous talking and listening 
was carried on the same as over an ordinary telephone circuit, 
no switch-over device being employed. The success of the 
demonstration using these high frequencies, so new to the 
wired telephone art, upsets a good many preconceived and 
orthodox notions of the limitations of telephone operation and 
engineering. Thus with two pairs of wires, 60 independent 
telephone conversations can be carried on without using the 
earth, and with earth connections six additional circuits can 
be provided which should be suitable for telegraph purposes. 
Over each of these latter circuits it would be possible to carry 
on ten additional telegraph communications suitable for high- 
speed work. It has been demonstrated that for this form of 
telephone communication galvanised iron wires answer 
admirably. There is no question but that most power trans- 
Inission conductors can be used for telephone purposes as well. 


Water-power in German Austria.—In the course of a 
senies of articles which recently appeared in the Geographische 
Zeitschrift from the pen of Prof. Krebs, of Frankfort, some in- 
teresting information is given respecting the coal deposits and 
output of the Sudetie lands. Unfortunately, says the writer, 
coal plays but a minor rôle as a source of Dower for industrial 
concerns. In the Alps only the Upper and Central Styrian 
lignite deposits have some local importance, but they are in- 
sufficient for local industries as well as for trafic in Austria, 
which meets its fuel requirements in part from the South Slav 
coal district of Trifail and Sagor on the Save. Vienna has to 
rely on Silesian coalfields outside the districts where German 
is spoken exclusively, while the greater part of the Alpine fore- 
land and the Alpine districts depend on Bohemian coal. Of 
these deposits only the hgnite of North-West Bohemia is in 
German hands. The richest and most lasting coal deposits, 
viz., those of Western Galicia, and possibly those of Upper 
Silesia as well, are to be lost to the German people. It is 
therefore the more satisfactory that in electric power there is 
a substitute which, particularly in the highlands of German- 
Austria, offers great possibilities for the future. This is a 
further advantage to Gernnan-Austria since she will not come 
empty-handed to Germany : for the more the coal is exhausted 
the more unportant water-power will become, and the result 
will be that the industrial centres will be moved to the high- 
lands. Since the power stations in the Sudetic lands and the 
Erzgebirge are of modest. dimensions, those of the Alps are all 
the more important, although onlv in the Vorarlberg, West 
Tirol and Salz-Kammergut. have they been thoroughly deve- 
loped. The Austrian water-power register for 1914 gives for 
the Alpine districts 1.5 million H.P. at low water, i.e., in 
winter, and over 6 million H.P. at high water, i.e., in summer. 

In 1910 there were 400 central power stations in the Austrian 
Alps, but up to the outbreak of the war only a fraction of the 
witer-power was utilised. owing to questions of proprietary 
rights and to the electrification of the Alpine railways con- 
templated by the State, but not yet carried out for strategic 
reasons. The prospects for the future are the more favourable, 
for while in Germany approximately one-third—445.000 H.P.— 
of the available water power—1,350,000 H.P.—is utilised, 
between one-sixth and one-tenth is made use of in Austria. 
The time is approaching when not only will industrial activity 
in the Alps be markedly increased as regards large power 
stations, but the entire Austrian and Bavarian Alpine foreland 
will be supplied with electric power by means of long-distance 
lines. The Salzkammergut works of Stern and Hafferl, whose 
network of lines extends-to the Danube near Linz, are merely 
the beginnings of a highly promising development. ` 


e 

Invisible Light.——In a demonstration of the uses of 
invisible light in warfare by Prof. R. W. Woods, Johns 
Hopkins University, the first device shown was a signalling 
lamp consisting of a 6-volt electric larnp with a small curled-up 
filament, at the focus of a lens of about 3 im. diameter and 
12 in. focus, This, according to the Proceedings ot the Physi- 
cal Society of London, gives a very narrow beain, only visible 
in the neighbourhood of the observation post to which the 
signals were directed. In order to direct the beam in the 
proper direction, an evepiece was provided behind the fila- 
ment. The instrument was thus converted into a telescope, 
of which the filament served as ygraticule. When directed so 
that the unage of the observation post. was covered by the 
filament, the lamp, when lit, threw a beam in the proper 
direction. In many circumstances the narrowness of the 
beam was sufficient to ensure secrecy; but sometimes it was 
not desirable to show any hyht whatever, and filters were 
elployed to cut out the visible spectrum. By day a deep 
red filter, transmitting only the extreme red rays, was placed 
in front of the lainp. The light was invisible to an observer, 
unless he was provided with a shnilar red sereen to cut out, 
the daylight, in which case he could see enough to read signals 
at six miles. By night a screen was used which transmitted 
only the ultra-violet rays. The observing telescope was 
provided with a fluorescent sereen in its focal plane. The 
range with this was also about six miles. 

For naval convoy work lamps are required which radiate 
in all directions. [nvisible lamps for this purpose were also 
designed. In these the radiator was a vertical Cooper-Hewitt 
mercury arc, surrounded by a chimney ot the ultra-violet 
glass. This glass only transmits one of the mercury lines— 
viz., A = 3,660 A.U., which is quite beyond the visible 
spectrum. Nevertheless, the lamp is visible at close quarters, 
appearing of a violet colour, due to tluorescence of the retina, 
The lens of the eve is also fluorescent. This gives 
rise to an apparent haze, known as the “lavender fog,” 
which appears to fill the whole field of view. Natural teeth 
also fluoresce quite brilliantly, but false teeth appear black. 

Reverting to the use of the lamps at sea, they are picked 
up by means of a receiver consisting of a condensing Jens in 
the focal plane of which is a barium-platino-cyanide screen 
the full diameter of the tube. An eyepiece 1s mounted on a 
mnetal strip across the end of the tube. When the fluorescent 
spot has once been found somewhere on the sereen, it is 
readily brought to the central part and observed with the 
eyepiece. The range is about four miles, and the arrange- 
ment has proved invaluable for keeving the ships of a convoy 
together in their proper relative positions by night. 


Inquiries.— Makers or suppliers of Nernst lamp burners 
and resistances, of the “* Thermo-Fox"’ electric circulator, and of 
the Shaw electric copier for making blue prints, are asked for. 


Decimal Coinage.—The Metric System Committee of 
the British Scienco Guild has prepared a statement on the 
subject of decimal coinage, which says that, quite apart from 
the question cf convenient units for the coinage, the adoption 
of a single monetary unit and the foundation of a circulating 
comage solely on that unit and the decimal multiples and 
sub-divisions thereof will facilitate transactions In the metric 
system, and be of great advantage in financial calculations of 
most kinds. 

The fractions of the unit to be the smaller circulating coins 
should permit of the retail purchaser of an article getting the 
immediate or speedy benefit of small diminutions of the cost 


‘of the article to the retail seller; and, on the other hand, 


should permit of the passing to the purchaser of small in- 
creases in the cost to the seller without raising the retail 
price by more than the actual increase in that cost. 

The inportance of this (and the inadaptability of the pre- 
sent coinage in this respect) has been exemplhtied and appre- 
ciated in the effect of Increased taxation of necessary articles, 
such as sugar, habitually bought in sinsll quantities by the 
poorer classes, the retail price of small quantities being raised 
by an amount, expressed in circulating coin, exceeding the 
proportion of the duty attributable to the quantity sold. The 
retail seller (to whom a small diminution of profit on a large 
number of transactions night be a serious matter) could only 
protect himself in this way, and it could not be called an un- 
justifiable overcharge. ‘The same consideration would prevent 
him from lowering the retail prices on a diminution of duty 
In, analogous cases, The poorer classes thus are called upon 
to pay a higher price than they would have to pay under 
the ordinary operation of supply and demand if the circulating 
coinage permitted of sullicently minute sub-divisions of gross 
increases or diminutions and expression of the sub-divisions 
in terms of current coin. 

The committee considers that it is not advisable to enforce 
or promote a change of this kind by statutory penalties, or 
by rendering absolutely void at law transactions conducted or 
recorded in terms involving monetary units, or multiples and 
sub-divisions in all future coinage; the withdrawal in ordinary 
course of all existing circulating coin not equivalent to some 
Item of such future coinage will answer all practical purposes. 
Contracts involving the expression of money values or prices 
should not be enforceable in the court of law except in terms 
of the new unit and coinage, and the expense of officially 
certifying the equivalent in those terms of the terms used 1n 
making a contract, or conducting a transaction alleged to 
amount to n contract, should be put upon the party who seeks 
the aid of the court. 
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Electric Traction in Germany.— The following notes 
from the Verkehkrstechnische Woche are interesting as show- 
ing the German point of view: Electric traction is more 
eltcient; it adinits of the building of locomotives for any type 
of trate and of any size, drawing power and speed. The 
personnel required is less, and it Is more economical and 
saves laye quantities of coal. According to the writer only 
5 million tons of coal per annum would be required for work- 
ing the Prussian State railways, whereas 13 million tons 
are required for steam locomotives, In running railway 
power stations With combined yvusification plant, in which 


low-grade fuels could be used, it is estimated that the’ 


quintity of by-products gained would ainount to half a mil- 
lon tons of ammonium sulphate, 1 million tons oils and 
gases for every 20 million units generated. It is further 
stated that the objections raised by the military authorities 
na longer hold, as the possibility of another War is very 
emote. Even from this point cf view, electric traction would 
not have the disadvantages which have been ascribed to it. 
The Prussian railway administration is about to commence 
eperimenting with oll-fired locomotives, pessibly fitted with 
Diesel engines, and used on electrified sections of the syste, 
thus relieving some of the load coming on to the power sta- 
tions, These oil engines will use by-products from the muil- 
way generating stations, and their number, forming about 
aue-lifth of the total locomotive contingent, wall thus be 
available for war purposes where trains have to be hauled 
over enemy tracks which are not yet electrified. In addition 
to the Diesel engines and electric power-transinission to the 
hve axles, which have been proposed, important work is now 
in progress for the development of oil locomotives with gag 
turbines and electric power transmission. The use of single- 
phase a.c. at 162 cycles per sec. and 15,000 volts line-valtage 
has been agreed upon between the railway administrations 
of Baden, Bavaria, and Prussia. It is thought that Saxony 
and the other States wil also come into line unless the pro- 
posed unification of the railway systems of Germany renders 
this superfluous. Although the work necessary to Introduce 
electric traction on to the lines Magdeburg-Leipziz-Halle and 
the Silesian Mountain Railway was Interrupted) by the war, 
the Prussian State railways hive already carried out trials 
with new types ef locomotives of capacity up to 3,000 H.P. 
The results of these trials show that the number of funda- 
mental types can be restrieted to three or four. The work 
on the sections mentioned above was resumed last November, 
and it is hoped to have them in running order by about the 
middle of 19W.— Technical Supplement to the Review of the 
Foreign Press. 


Foreign Trade.—THE June Friaures.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for June :— 


June, Inc. or 6 months, 1919. 
1919, dec. Ine, or dec. 
IMPORTS. £ £ £ 


Electrical goods, &c. ... 76,352 — 39470 + 151,380 
Machinery „0 eee 1,049,355 — 90,478 + 2,037,897 | 


EXPORTS. 
Electrical goods, &c. e 492,744 + 340,750 + 1,103,024 
Machinery e. 2,534,744 + 962,764 + 4,149,974 


Improved Transport Facilities.—Sir A. Geddes, in the 
House of Commons, stated that a Committee was to inquire into 
Mr. A. W. Gattie’s proposals for improving the methods of handling 
goods and traffic, and to consider the practicability of the intro- 
duction of any of the ‘suggested improvements into the existing 
a ai system. Sir J. Fortescue Flannery, M.P., would be 

man. 


lnstitution Notes.— Diesel. Engine Users’ Assoclation.— 
t the meeting in June the President, Mr. Napier Prentice, 
reported that application had been made for a Government grant 
# ection with the carrying-out of research work and tests on 
ae fuels for Diesel and semi-Diesel engines, more especially on 
uela produced in this country. 
ee application of the Household Fuel and Lighting Order, 1918, 
z : ey supply undertakings using oil as fuel in place of coal 
k f BER It was pointed out that the application of the 
a such undertakings at the present time was placing an 
dite check on the output of electrical energy in the 
supplied by those undertakings, and that there could be 
beeen for consumers of electricity for lighting, heating, or 
which feo to be inconvenienced by restrictions in any area in 
of 1e apply of electricity was not derived from the burning 
ani in furnaces under boilers. It was suggested that, on the 
aes 7, every encouragement should be given to developing as 
of suppl ee the greatest use of electric power in such areas 
of wh, i. resolution to that effect was unanimous! y passed, copies 
of Coal Mines” be ant to the Board of Trade, to the Controller 
Designate. and to the Chief Electricity Commissioner 
Check; E Windeler read a short paper on “A Method of 
roving i t ° Alignment of Diesel Engine Shafts, and a Means of 
movement a Shaft is Actually Bedding in its Bearings.” The end 
ele of the shaft, in excess of the actual mechanical 
ed, was an indication that springing of the crank- 
tually the nae place for want of proper support, and that 
the one e shaft was being extended and contracted in length 
Pening and closing of the gap between the crank webs. A 


measure of this distortion was taken by measuring with a suitable 
instrument the distance between the crank weba when the crank 
pin was on the top centre, and when it was on the bottom centre. 
A few thousandths of an inch difference in these two measurements 
indicated that the shaft was out of line. The method was 
especially valuable in regard to checking the alignment of outboard 
bearings. | i age 

Royal Soclety of Arts.—The report of the Council for the 
past year states that the adverse balance of £347 for 1917 has 
been converted into a credit balance of £796 for 1918, mainly due 
to the remission of income-tax and the return of £799. Annual 
subscriptions, £4,746, showed an increase of £640, and life com- 
positions, £1,035, made a new record, an increase of £474 over 
1917. During the year, 455 Fellows were elected. 


Radio-Vacuum Tube Agreement in U.S.A.—During the 
war litigation over rights for the manufacture and sale of vacuum 
tube detectors for radio work was suspended by common consent, 
and tubes for Government use were ‘made at various works. As 
the situation stood at the close of hostilities an attractive market 
for bulbs was in prospect, but patent rights prevented any one 
manufacturer from entering the field independently. The Marconi 
Co. held rights covering the use of a two-element bulb, Dr. De 
Forest's patents protected the use of the third element, and the 
Moorhead Laboratories in San Francisco had patented other 
features also essential to the commercial production of the best 
tubes, among these being the use of a chemical process for ex- 
hausting air. During the war the Moorhead Co. had developed 
manufacturing facilities rapidly and bulbs were being turned out 
for the Allied Governments at the rate of 30,000 per month. 

Early in May representatives of the Marconi, De Forest, and 
Moorhead Companies held a conference in San Francisco, and 
agreed that the patent rizhtsof all three should be extended to the 
Moorhead Co., for which the latter should make payment to the 
other two on a royalty basis. This company is only permitted to 
make receiving and amplifying tubes, the Western Electric Co. 
having the rights to manufacture the transmitting tubes. It was 
also agreed that the Marconi Co. would become the sole sales and 
distribution agent for the Moorhead output. The tube produced 
under this agreement is to be known as the Moorhead audion. 
Government contracts still operative will call for 15,000 bulbs per 
month, and within sixty days after the date of the contract the 
Marconi Co., in the capacity of main distributing agent, is to 
receive bulbs at the rate of 5u,000 per month.-—£lectrical World. 


Parliamentary.—The opposition of the South Wales 
Electrical Power Co. having been withdrawn, the House of 
Commons Committee on Thursday, last week, passed the preamble 
of the Bill promoted by the Bedwellty Urban District Council 
for the acquisition of the Rhymney Valley General Electric Power 
Co. for electricity, gas, and other purposes. 


Plant for Sale.—Middleton Corporation invites offers 
for one battery panel, booster panel, and two automatic battery 
regulators, also milking booster. For particulars see our advertise- 
ment columns to-day. 


Appointments Vacant,—Meter tester (£228) for the 
Barrow-in-Furness Corporation electricity department ; lecturer on 
electrical engineering and wireman’s work (#250) for the Barnsley 
Education Committee ; instrument maker (£260) for the East 
London College ; repairs assistant (105s.) for the Battersea B.C. 
electricity department ; shift engineer (60s. to 70s.) for the Falkirk 
Corporation electricity department. See our advertisement pages 
to-day. 

Auction Sale.—Assets Auctions Co., Ltd., will sell by 
auction at Newington Causeway, on July 17th, the remaining stock 


of a Government contractor, consisting of conduit tubing, electric 
drying ovens, kc, See our advertisement columns to-day.. 


REVIEWS, 


Publie Utility Rate Firing. By C. EB. Gruxsky. San Fran- 
eliseo: Technical Publishing Co. Price $2.50. 

In the interesting volume before us are presented the 
author's views on the rate regulation of publie utilities with 
special reference to the earnings “that should be allowed” 
to publie utility companies, a subject of which at present 
we do not appear to have any counterpart in this country, 
though it is perhaps not impossible that some analogous sys- 
tem may find a place eventually among the provisions in the 
National Electricity Supply Ball. To many readers on this 
side of the Atlantic, however, the volume would appear to 
lack some preliminary information as to the constitution, 
scope, general powers and other incidental detail relative to 
rate-fixing authorities. In this connection the following brief 
extracts of commission rulings from the Electrical World shed 
a little light. l 

(a) `“ The Public Service Commission of Pennsylvania has 
handed down a decision in the case brought by a consumer 


of the larrisburg Gas Co. protesting against discontinuance . 


of service, and orders the company to arrange for the imme- 
diate resumption of such service even though the existing bill 
had not been paid ’’; (b) “a temporary order issued by the 
Illinois Public Utilities Commission in the case of the Canton 
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Gas and Electric Light Co. requires reparation if the rates 
authorised are in excess of rates fixed by a temporary order. 
The Commission has accepted the schedule filed by the com- 
pany, which in general increases the rate 1 per cent. per 
KW.-hr. for all classes of consumers ”; and (c) * the Mountain 
Light and Water Co., which supplies current in Brokdale, by 
a decision of the California Railroad Commission is permitted 
to charge new rates” .... 

The interests of the user or tight of user are presented as 
requiring satisfaction in respect of— 

(a) Good service; the best that conditions permit at reason- 
able rates. 

(b) A share in the unearned increment when general pros- 
perity gives this to the owner of the utility in too large a 
measure. 

(c) A reasonable share in course of time in the benefit that 
results in any material reduction of operating costs due to 
the introduction of inventions, or new processes that the 
owner's good management and skill have shown to be advan- 
tageous. , 

(d) A contribution by the general public towards the main- 
tenance of the utility which may be secured by a liberal pay- 
ment for services rendered or commodities supplied to the 
public or to public institutions, or which may be secured by a 
remission of local taxes in whole or in part. 


On the other hand, the stated rights of the public utility 
owner are :— 


. Interest on capital legitimately invested. 

. An ample allowance for replacements and renewals. 

. An ample allowance for operating expenses. 

. Amortisation of capital invested in abandoned property. 


5. Compensation for management and for assuming business 
azards. 


_6. A share in the general prosperity which the utility helps 
to create. 

7. In the special case of a limited life of the utility or its 
acquisition by the public a return of the capital invested. 


Whilst because of the present State control of utility bodies 
in the U.S.A. both user and owner should demand the intro- 
duction of such a method of procedure when rates are to be 
regulated that there would not be required an array of valua- 
tion experts to find a close estimate of physical values with a 
number of arbitrary and intangible values whence the esti- 
mate would be intelligible and fair to all concerned, it may 
be agreed that the earnings of certain essential types of public 
utility should be adequate to yield a due interest on the 
capital properly invested, to cover maintenance and renewals, 
to meet operating and other expenses, to yield a profit, and 
to return some portion of the capital invested where the life 
of the utility is limited; but this is ideal, and, moreover, in 
certain unessential cases perhaps more a matter for the 
speculator than for the user. ` The application of such ideality 
must encounter much that is incommensurable, necessitating 
a form of ugreement by the use of various expedients which 
may be comprehensively designated by such an expression as 
“ give and take ” or the word ‘* compromise.” 

The theme which revives familiar considerations and diff- 
culties does not lend itself absolutely to the principle of 
generalisation, and subject to individual circumstances the 
writer is not prepared to support in their entirety the tenets 
and premises indicated, nor, by the way, is he inclined to 
acquiesce in the unqualified assertion that the service ren- 
dered by or the output of any public utility does not 
deteriorate as the result of ageing of the plant, even assuming 
the consideration of a well-maintained plant showing no de- 
ferred maintenance. To some readers the value of the mathe- 
matical demonstration of the deficiency of ordinary formule 
on page 92 and succeeding pages would be enhanced by ex- 
emplification. 

The term rate base, it may be added, is defined as any sum 
to which a rate of interest is applied in determining the in- 
terest increment that should be covered by the earnings, the 
author’s natural rate base being interpreted as the amount 
legitimately invested in the undertaking undiminished by 
depreciation. 


mol bo m 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and ener 
also electrio tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


———a 


Central Station and Tramway Officials.—On June 23rd, 
at the offices of the Guernsey Electrice Light & Power Co., 
Ltd., a farewell presentation was made to Mr. C. W. WEst- 
LAKE, the chief assistant engineer, who has been appointed 
engineer and manager of the Electricity Supply Co., Newbury. 
Mr. R. N. Rye made the presentation, which consisted of a 
pair of handsome bronze figure ornaments mounted on onyx 
bases. 

The Colchester T.C. has decided to increase the salary of the 
tramways manager by £50 a year. l 

Sunderland Corporation Electricity Committee, having had 
referred back to it by the T.C. a recommendation that the 


resignation of Mr. J. M. Donkin, chief clerk in the electricity 
department, be accepted, has again decided to recommend the 
acceptance of the resignation—with regret—and with this 
addition: that he be thanked for bis past services, and be 
paid three months’ salary in recognition thereof. With re- 
ference to the statements made at the last meeting of the 
Council as to the actions of the general manager (Mr. A. S. 
Blackman), the committee record their opinion that in deal- 
ing with the staff and workmen he has acted in the best 
interests of the Corporation, that the whole of the changes 
made have been fully justified by the circumstances, and the 
committee have every confidence in Mr. Blackman for the 
efficient management of the department. 

Mrs. Furness, wife of Mr. CHARLES FURNESS, borough elec- 
trical engineer at Blackpool, was taken seriously ill while 
on a Visit to Sheffield. 

At last week's meeting of the Swansea Corporation Electri- 
city Committee, Ald. Alex. Sinclair (chairman) presiding, the 
question of the salary of the borough electrical engineer (Mr. 
W. J. BURR) again came up for consideration. Under the 
formula of the Association of Municipal Electrical Engineers, 
the Swansea salary should be £1,050, as against £700 at 
present. Councillor Daniel Jones said that when the Council 
referred the matter back at the last meeting it had in mind 
the general resolution that all applications for increased salaries 
by the chief officials be deferred for a vear. It was also ques- 
tioned whether the Ministry of Labour had the power to make 
an award if the scale was not accepted. The chairman suid 
that in the London area the matter had been referred to 
arbitration, and the award was being awaited. He had no 
doubt that that award would have to apply to the whole 
country. Coun. S. Davies suggested that the matter be de- 
ferred pending the result of that arbitration. After much 
discussion, during which Mr. Burr's skill and responsible 
position were admitted it was resolved to recommend the 
Council to grant the scale of the Association which, said Coun. 
A. Ball, was merely a camouflage for a trade union, and 
unless the’ scale was accepted there would be a strike. 

Mr. GEORGE BROADHURST, of Basingstoke, having taken up 
his appointment as electrical engineer and manager to the 
Clacton-on-Sea Council, it is requested that all comimunica- 
tions should be addressed to him at the Electricity Works, 
Old Road, Clacton. Mr. Everitt is not now connected with 
the undertaking. 


General.—At the University of Manchester’s degree day, | 


last week, the honorary degree of D.Sc. was conferred upon 
Prof. J. C. McLennan, Prof. of Physics, Toronto University, 
and scientific adviser to the Admiralty; and on Sir R. THREL- 
FALL, K.B.E., F.R.S. The degree of M.Sc. (Tech.) was con- 
ferred upon Mr. H. C. Mensrortu, C.B.E., Mr. A. P. M. 
FLEMING, C.B.E., and Mr. S. L. Pearce, C.B.E., as already 
announced. 

Mr. ALLEN E. GOODHUE has been elected managing director 
of the Consolidated Pneuinatic Tool Co., Ltd., with office at 
170, Piccadilly, London. ‘The works are in Fraserburgh, 
Scotland. Mr. Goodhue will also have charge of European 
sales for the Chicago Pneumatic Tool Co. He was for a num- 
ber of years connected with the sales departinent of the Mid- 
vale Steel and Ordnance Companies in Philadelphia, Chicago, 
and Boston, leaving in March, 1918, to enter the 
service of the Government. From that time until January 
lst, 1919, when he became connected with the Chicago Pneu- 
matic Tool Co., he was assistant manager of the Steel and 
‘Raw Material Section, Production Division, of the Emergency 
Fleet Corporation. 

Warrant Telegraphist W. H. Pauk has been appointed to 
the light cruiser Carysfort, selected to proceed to the China 
station, and Warrant Telegraphist A. Dean has been appointed 
to the depot ship Tamar, Hong-Kong, for service at the wire- 
less telegraphy. station, Singapore, where he will be in charge. 
Mr. H. BLANDEN, of the naval wireless telegraphy department. 
has been’ appointed to the depot ship Tamar for charge of 
the wireless station at Hong-Kong. 

Lieutenant J. CLARKE, London Electrical Engineers, has 
been restored to the establishment of the corps. 

Captain and Acting-Major C. B. Grace, A.M.I.E.E., Kent 


Fortress Royal Engineers (Electric Lights Company), has re. 


linquished his acting field rank on ceasing to be employed. 

Lieutenant and Acting-Captain A. P. Isarp, A.M.I.M.B.E., 
Kent Fortress R.E. (Electric Lights Company) has relin- 
quished his acting rank on ceasing to be employed. 

Lieutenant A. Woops, R.E., Territorial Force, has relin- 
quished his temporary rank of captain on ceasing to be em- 
ployed as an instructor at the Electrical Lighting School. 
Lieutenant Woods holds his commission in the Tyne Electrical 
Engineers, which he joined in 1915, and was given the acting 
rank of captain this time last year whilst acting as an 1n- 
structor at the Electrical School. 

The directors of the Dublin United (Electric) Tramways Co.. 
Ltd., after placing on record their sense of the irreparable 
loss sustained by the death of Mr. Wm. M. Murpay, have 
elected the Right Hon. L. A. Watpron, P.C., as chairman 
in his place. Dr. Wm. LOMBARD MURPHY, son of the deceased 
chairman, has been appointed a director. 

On the evening of July 2nd, at the Holborn Restaurant, 
Prof. Miles Walker, D.Sc., Professor of Electrotechnology 
of the Manchester University, presided over a distinguished 
assembly of the past and present Westinghouse colleagues of 
Lieut. Sir A. W. Brown, K.B.E., one of the heroes of the 
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Atlantic flight, at a reception and complimentary dinner in 
his honour. The company was received by Prof. Walker. 
The toast of the evening was proposed by Mr. W. W. Blunt, 
the sales director of the British Westinghouse Co., who briefly 
outlined Sir Arthur Brown's connection with that company 
trom the time he joined in 1902 as an apprentice up to his 
leaving in 1915 to join the air service as an observer. The 
speaker then recounted Sir Arthur’s fall behind the German 
lines in France, his capture and eventual repatriation in 
broken health, his further study in the Air Service where he 
won both wings as a Pilot, up to his final success with Capt. 
Sir John Alcock in crossing the Atlantic at the first attempt 
on June 14th-l5th, 1919. The toast was received with great 
enthusiasm and musical honours. Sir Arthur Brown, ack- 
nowledged the toast in a few well-chosen words. The next 
toast, that to Capt. Sir John Alcock, K.B.E., D.S.C., Sir 
Arthur's companion in the great adventure, who was also 
present, was proposed by another Westinghouse apprentice 
and fellow pilot in the Air Service, viz., Major S. V. Sippé, 
D.S.O., the hero of the Fredrichshaven raid. In acknowledging 
the toast, Sir John Alcock said that his one regret was that 
he, too, was not & Westinghouse man, but only *‘ a Manchester 
lad.” Sir Arthur Brown was presented by Prof. Miles Walker 


on bebalf of Sir Arthur’s many Westinghouse and ex-West-. 


inghouse colleagues, with a handsome silver tea and coffee 
service and also a pair of vases and inkstand to match, of 
pilt on oxydised nickel. Sir Arthur suitably acknowledged 
the gifts on behalf of himself and his fiancée, Miss Kennedy. 


A further toast, that of ‘‘Our other guests,” was proposed 


by Mr. D. N. Dunlop. who coupled therewith the names of 
Major Saunders and Miss Eileen Kennedy, and this was suit- 
ably acknowledged by Major Saunders. Mr. L. S. Richardson 
acted as hon. secretary and organised the function, and Messrs. 
H. S. Aspinal, P. F. Crinks, J. Horne, and L. R. Morshead 
gave whole-hearted assistance. 

Mr. H. ©. Davies, electrician in charge of the South Wales 
works, and RICHARD THOMAS Mius, Llanelly, has been pre- 
sented with a silver watch by his fellow workmen on leaving 
to take up a similar position at Guildford, Surrey. 

Messrs. Veritys, Ltd., of Birmingham, have appointed 
Captain H. Hooper, A.M.J.E.E., manager of their Midland 
area. Before the war Captain Hooper was with the City of 
Birmingham Electric Supply Department, and joined the 
Forces early in 1915. He served in the R.E. in France, being 
severely wounded. After recovery he held for 18 months a 
position as Staff Captain to the Chief Electrical Engineer, Air 
Ministry, resigning this to take up his present appointment. 

On Tuesday evening at the Royal Automobile Club the 

members of the Weekly Newspaper and Periodical Pro- 
prietors’ Association gave a dinner in honour of their chair- 
man, Sir GEOKGE RIDDELL, Bart. The event was arranged 
for the express purpose of showing appreciation of the manner 
in which Sir George had championed the cause of the weekly 
Press during the past year or two when innumerable difficul- 
ties of a quite extraordinary kind have had to be faced. The 
Association is not one that comes very much before the 
general public, but its membership is of a very substantial 
character, including the principal British engineering, elec- 
trical and other technical publications. Mr. G. J. Maddick, 
the vice-chairman of the Association, who presided over a dis- 
tinguished company, presented Sir George, on behalf of the 
members, with a valuable lacquered cabinet and a silver ink- 
stand. The proceedings provided additional testimony to the 
great popularity which Sir George Riddell enjoys among the 
responsible heads connected with our periodical press. 
Lieut. B. Sreatu (O.C. 4th and 16th E.M.R.U.’s) was men- 
tioned in General Allenby’s latest dispatch for services in 
connection with the operations in Palestine last September. 
Before the war Mr. Sleath was one of the representatives of 
Chamberlain & Hookham, Ltd., and he hopes to resume his 
duties and be calling upon his friends again very shortly. 


Roll of Honour.—Lance-Corporal A. N. ANDERSON, Scottish 
Rifles, who is reported dead after being missing since March 
23rd, 1918, was previously an electrician with Messrs. Stewart 
and Lloyd, Ltd., of Uddingston, near Hamilton. 


Will.—The late Mr. A. C. REYROLLE, of Messrs. A. Rey- 
Tolle & Co., left £16,102. 


NEW COMPANIES REGISTERED. 


Challenge Manufacturing Co., Ltd. (156,249) .—Private 
Company. Registered June 20th. Capital, £5.000 in £1 shares. Manufae- 
turers of and dealers in sparking plugs and cycle and motor components and 
accessories, electricians, engineers, &e. The subscribers (each with one 
share) are: F. A, Johnson, Aldergate, Alder Lane, Berkswell, manufacturer; 
F. A. L. Johnson, Aldergate, Alder Lane, Berkswell, manufacturer. * The 
first directors are: F. A. Johnson, F. A. L. Johnson and C. E. Johnson. 
Solicitor: F. B. Darling, 38, Waterloo Street, Birmingham. 


Ventiheta (United Kingdom), Ltd. /1: 5).—Regis- 
tered June 26th, a tories setae tae, ‘of Pa 


Royal London House, Finsbury Square, E.C.2; A. M. Clark, 70, Westbourne 
ad W.2, chairman; Col. H. Fludyer, C.V.O., 62, Warwick Square, 
ic ak H. J. Hardy, 3, York Street, Manchester, director of Hardy, Naufal 
P; o., Ltd.; F. C. Simpson, 100, St. Martin's Lane, W.C.2, director of 
inners Hall (Austin Friars), Ltd. Minimum cash subscription seven shares. 
licitors: Ashurst, Morris, Crisp & Co., 17, Throgmorton Avenue, E.C. 


Westlake Bulb Machine Syndicate, Ltd. (156,679) .—Pri- 
vate company. Registered July 3rd. Capital, £60,000 in £l shares. The 
objects are:—To cnter into an agreement with the Metropolitan Carriage, 
Wagon and Finance Co., Ltd., and the Gencral Electric Co., Ltd., and to 
carry on the business of electrical and general engineers, manufacturers of 
machines, apparatus, furnaces and tools for the manufacture of glass, glass 
bulbs for electric lamps, bottles, glass vessels for vacuum flasks, and other 
glass articles, manufacturers of and dealers in such glass bulbs, bottles, 
vessels and goods. &c. The subscribers (cach with one share) are: J. Y. 
Fletcher, 21, De Vere Gardens, W.8, director of General Electric Co.; 
Ernest V. Hiley, K.B.E., Beechficld, Edgbaston, Birmingham. The first 
directors are: H. Walker represen ine the Metropolitan Carriage, Wagon 
and Finance Co., Ltd.) and J. Y. Fletcher (representing the General Electric 
Co., Ltd.) Registered office: 51, Lincoln's Inn Fields, W.C. 


Fredk. Hodgson & Co., Ltd. (156,515).—Private com- 
pany. Registered June th. Capital, £2,000 in £l shares. To acquire the 
business of electrical and = manufacturing engineers, lighting and power 
specialists and contractors carricd on by Er. Hodgson at 24, Queen Victoria 
Street, London, under similar style. The subscribers (each with one share) 
are :—F. Hodgson, 26, Kempley Road, Hampstead, N.W.3, engineer; G. D. 
Blatchford, 11, Mafeking Avenue, East Ham, electrician. Directors: F. 
Hodgson, G. D. Blatchford and R., Tweedy Smith, 89, Chancery Lane, W.C., 
or his nominee. Registered office ; 24, Queen Victoria Street, E.C. 


Enfield Ediswan Cable Works, Ltd.—Licensed to acquire 
undertaking of Enfield) Electric Cable Manufacturing Co.—The Enfield 
Fdiswan Cable Works, Ltd., has been registered at Somerset House us a 
“private ” company by Messrs. Cecil J. Rawlinson & Son, solicitors, 47, New 
Broad Street, E.C., with a nominal capital of £200,000 in £1 shares. The 
objects are: To enter into un agreement between the Enfield Electric Cable 
Manufacturing Co., Ltd., and its liquidator of the first part, Viscount: Grim- 
ston, G. A. Andrews and G., F. Plutte of the second part and the company 
of the third part, for the acquisition of the assets and undertaking of the 
said Enfield Co., and a further agreement with the Edison Swan Electric 
Co., Ltd., to carry on the business of manufacturers and gencral merchants, 
engineers, patentees and agents, either by wholesale or retail, and in parti- 
cular the business of manufacturers of and dealers in wires, cables and all 
other articles and accessories for the electrical and allied trades, to manu- 
facture and deal in mechanical, scientific and other goods relating to electric 
wires and cables, &c. The acquisition by this company of the undertaking of 
the Enfield Electric Cable Manufacturing Co., Ltd. (the books and documents 
of which have been liable to inspection under Section 2 of the Trading with 
the Enemy Act) is authorised by the Board of Trade. The subscribers to the 
memorandum of association (each signing for one share) are: Ralph P. 
Ashton, Beechwood, Reigate, East India merchant; George J. Andrews, River- 
stone, Upper John Street, Helensburgh, Scotland, engineer. Shares num- 
bered 1 to 103,000 inclusive, which are to be issued pursuant to the first- 
mentioned agreement for purchase, together with any shares which may be 
allotted to holders of such shares in respect thereof under the provision of the 
articles of association, are to be known as Group “A,” and shares 103,001 
to 153,000 inclusive, together with any shares which may be allotted to holders 
of such shares, are to be known as Group “ B.” (Probably these provisions 
as to further utlotments refer to a clause in the articles to the effect, subject 
to a direction to the contrary that may be given by a resolution sanctioning 
an increase of share capital, all new shares shall, before issue, be offered to 
the registered members, as nearly as may be in proportion to their existing 
holdings.) The number of directors is not to be less than three nor more 
than eight. The first directors are: Viscount Grimston, Sir Raloh P. Ashton, 
George J. Andrews, John Aspin and A. V. Downton, as nominees of Group 
“A,” and Charles J. Ford and Charles E. Hunter as nominees of Group 
“B.” The holders for the time being of the shares in Group “A” are 
entitled to six nominces and the holders of those in Group “B” to two 
nominees on the board. Each director, other than a managing director, a 
technical director, the chairman or the deputy chairman, is to receive for his 
services £150 per annum, and the chairman £500 per annum and the deputy 
chairman £250 per annum, with such further sums as are mentioned below 
or as may be from time to time be voted by the company in general meeting. 
J. Aspin is the managing director and A. V. Downton the first technical 
director. The qualification of a director is one share. The profits available 
for dividend are to be applied as follows: (1) In payment ols dividend up 
to 6 per cent. on the ordinary shares (all the original shares are ordinary. (2) 
Subject to payment of the said dividend in payment of the commissions follow- 
ing, viz.: to the general manager 10 per cent. to the managing director 
T$ per cent., to the technical director 5 per cent., to the chairman 4$ per 
cent., and to each other director 2 per cent. of the net profits after deducting 
therefrom the said 6 per cent. dividend. (3) The ultimate residue to be 
applied as further dividend on the ordinary shares or placed to reserve or 
otherwise as may be decided by the company in general meeting. “A” shares 
may be transferred by a member or other persons entitled to transfer to any 
member holding shares in the same group selected by the transferor. A 
share may be transferred to a relative of a retiring or deceased member; but 
otherwise no share may be transferred to a person who is not a member so 
long as any member is willing to purchase the same at the ‘ fair value ” (to 
be fixed from time to time by resolution of the company). The registered 
office is at Central House, Finsbury Square, E.C.2. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Barbados Electric Supply Corporation, Ltd. (104,367).— 
Capital, £60,000 in 40,000 preference and participating and 20,000 ordinary 
shares of £1 each. Return dated January 3rd, 1919. 35,172 preference and 
20,000 ordinary shares taken up. €34,672 paid on 34,672 preference. £20,500 
considered as paid (being £1 on each of 20,000 ordinary shares and 500 pre- 
ference shares). Mortgages and charges, £12,000. 


Banbury and District Electric Supply Co., Ltd.—Capital, 


£25,000 in £10 shares. Return dated May 29th, 1919, All shares taken up. 
£25,000 paid. Mortgages and charges, £5,000. 


Lithanode, Ltd.—Charge on moneys due in respect of a 
Government contract, registered June 10th, 1919, to secure all monevs due 
or to becume due from company to Barclays Bank. i 


Hewson Manufacturing Co., Ltd.—Satisfaction in full, 
registered June 12th, 1919, of charge for £1,000 registered July, 1903. 


CITY NOTES. 


The annual meeting was held on 

Crompton & July 4th at Salisbury House, E.C. Mr. 
Co., Ltd. A. A. Campbell Swinton, F.R.S., who 
TEN presided, said that the accounts quite 
justified the forecast which he made at the meeting in Feb- 
ruary. Taking the asset side of the balance sheet the item 
of freehold land and premises, plant, tools, &e., showed a 
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reduction upon the previous figures owing to the fact that 
their capital expenditure during the year had only been 
light, and had been more than counterbalanced by the depre- 
ciation that had been written off certain small realisations. 
Stock-in-trade and work in progress had increased from 
£155,000 to £195,000. That, of course, was partially due to 
the general Increase in prices, but was also an indication of 
the larger turnover that they were doing. Sundry debtors 
were also slightly up. Naturally, the more business they 
did the more money they were likely to have owing to then. 
There was practically no change in their investments, but 
cash at the bank showed a satisfactory increase from £4,698 
to £15,253. -A new item which appeared was that of £16,396, 
being the expenses of the debenture issue. Turning to the 
debit side of the account the share capital now amounted to 
£500,000, having been increased in accordance with the re- 
solution passed at the last meeting. So far the issued capital 
remained as it did at the date of the last balance sheet. The 
debenture issue was now £150,000 as against £100,000; 
£2,000 of those debentures were lodged with the Treasury 
against the loan they obtained from them. The reserve fund 
was now £30,500 as compared with £15,500. Creditors were 
up from £68,000) to £105,000, due partially to the increased 
turnover, but principally to the provision they had made for 
the excess profits tax. When the accounts were made up to 
March, 190, the hability of the company for excess profits 
tax was not settled, and they carried forward £61,549 on that 
oveasion, subject to war taxation for the three years. They 
had got off more lightly than they anticipated. having finally 
settled with the authorities for £35,520. That settlement 
gave them sufficient data to enable them to provide in the 
present accounts for this year's tax, so that they were able 
to present net figures of the available profit. After making 
provision for the tax and all other charges, including depre- 
ciation, they had as the result of the year’s working an avail- 
able balance of profit of £58,828. The corresponding figure 
for the previous year in round figures was £27,000. This 
evidenced the increased earning power of the business. 
During the second half of the vear under review, the period 
since the armistice, their profits had been favourably affected 
by the reduction in special war work and the increase in 
output of their standard machines. There was a feeling 
abroad that large profits had been made out of war work, 
but they were making better profits since the war ceased. 
With regard to the outlook for {he present vear, the demand 
for their manufactures was still increasing, and though their 
output was steadily going up they were unable to accept all 
the business offered them. New extensions of the works on 
an extensive scale were in hand, which they honed would 
he ready by the latter part of the vear, although they might 
experience some dithiculty in obtaining some of the machine 
tools that they required. There was a great difficulty in 
finding houses for their workinen at Chelmsford. and = that 
was a natter which thev hoped the local authority would 
take in hand. During the year they had purchased ‘an addi- 
tional 23 acres of land adjoining their works. which would 
sooner or later be needed for extensions. They must keep 
paca with the growing demand that existed for their manu- 
factures or else they would disappoint their customers and 
risk losing some of them. He thought they were justified in 
looking forward to a prosperous and profitable vear. Their 
relations with their workpeople continued to be quite satis- 
factory, and the offer of preference shares to their emplovés, 
Which he dealt with at the last meeting, had been well re- 
ceived, and applications were coming in both from the work- 
men and from members of the staff. The larger dividend they 
Were now paving would no doubt help to facilitate the pro- 
cess. The business had now been established for nearly 
40) years, and the board had under consideration the estab- 
lishment of some forin of staff pension schere. Proceeding 
to refer to the question of new capital and to the offer made 
by Sir W. G. Armstrong, Whitworth & Co., Ltd., to sub- 
seribe for 250,000 £1 ordinary shares, Mr. Swinton said that 
at the last meeting he went fully into the reasons why the 
capital should be increased, and a resolution was carried 
increasing It from £221,007 to £500,000. £24,000 was to De 
in new preference shares. to be reserved for the employés, 
and the balance of £254.993 was to be in £1 ordinary shares. 
Messrs. Armstrong’s offer was to subseribe for 250,000 of 
those ordinary shares at par, and the only condition they had 
made was that if their offer was accepted two of their direc- 
tors should be added to the board. The directors had 
accepted the offer, being convinced that it was a favourable 
one to the company; but only subject to the approval of the 
shareholders. Having enumerated the advantages which 
were likely to acerue to the company from being associated 
with Messrs. Armstrong's, he said tbat the new directors 
whom they were proposing to nominate were Mr. Saxon 
Noble, who had been a director of Armstrong's for many 
years. and Sir Glyn Hanulton West. who had also been asso- 
ciated with the company for a considerable period. No com- 
mission or brokerage would be paid on the transaction. The 
proposal was that Messrs, Armstrong should umnediately pay 
up 5s. per share and the balance as reqnired, and of course 
the shares would rank for dividend sinply from the dates at 
which the payinents of the instalments were made, : 

Col. J. CLIBBORN seconded the motion, which, after a short 
discussion, was carried. l 

A resolution was subsequently agreed to unanimously ap- 
proving of the arrangement with Messrs. Armstrong. 


During the year ended March, 1919, the 
Chile Telephone number of subscribers at all centres in- 
Co., Ltd. creased by 1,331 to 16,751. The gross 
i >». - revenue advanced by £22,962 to £236,102. 
The totai expenditure (exclusive of mcome tax- and excess 
profits’ duty) increased by £24,766 to £153,953. The nèt 
revenue from all sources fell by £1,804 to £52,149. The bal- 
ance to credit of net revenue, after deducting income tax and 
excess profits duty, and including £24,289 brought forward, 
is £66,576. Intern dividend 3s., free of tax; final dividend 
3s., tree of tax. General reserve £16,964. Reserve for rẹ- 
newal of plant, £15,000. Balance forward subject to excess 
profits duty, £5,510. The rate of exchange fluctuated violently 
during the year, the highest quotation being 17, 5-l6éd. and 
the lowest Yd. The average, however, was 133d., approxi- 
mately the same as for the preceding twelve months. The 
sight rate on March lst, 1918, was 1d4d., as compared with 
Yid. on March $list, 1919. The difference on converting the 
liquid assets and habilities in Chile at the latter figure was 
£19,339, from which has been deducted the amount stand- 
ing to the credit of the Exchange Adjustment Account, 
£12,375, leaving £6,964, which has been charged to general 
reserve account | 
The annual meeting was beld on 
July 3rd at River Plate House, E.C. Sir 
Cable & Con. J. Fortescue Flannery, Bt., M.P., who 
struction Co., presided, first referred to the death of Mr. 
Ltd. James Callender, son of the founder of 
the company, and brother of the manag- 
ing director, who, be said, for so many years gave the whole 
of his valuable services to. the company with such splendid 
results. They also, be said, had to regret the death of Mr. 
W. Roberts, their agent and business tnanager in Bombay. 
Passing on to deal with the report, the Chairman said that 
the counpany’s work for thé country in the production -of 
War dnaterial ceased quite suddenly upon the signing of the 
aruustice, Lhe company pave practically the whole of its 
services to the Governinent during the war period in the 
production of: war material, and on the conclusion of the 
annistice they were faced with the problem of returning to 
their ordinary peace work. The management had made most 
extraordinary strides in that direction during the past six 
months, and he might’ clauu for them an amount of forè- 
sight und pre-arrangement to deal with the situation; which 
Was most creditable to them. Sinee the armistice they had 
made surprising progress in renewmg their ordinary commer- 
cial work. During the war their works, both in Lancashire 
and at Erith, had been expanded considerably, aud new plant 
costing a Very large sum had been bought and put to work. 
Much of that plant was quite unsuitable .for peace require- 
nents, and they had to get rid of a large proportion. In 
addition to extensions, they actually bult new works at 
Erith, which were called the Picardy works. Those were put 
up at the urgent request of the Government, and they were 
Indiniy occupied upon producing telephone cable for field use. 
The whole of the plant in those works was quite unsuitable 
for peace manufactures, but they were adapting the build- 
ings to their ordinary commercial requirements. They had 
received letters of thanks from the Admiralty, the War Office 
and other Government departments acknowledging the ser- 
Vices Which the company had rendered to the country. The 
scientific branch of their organisation had been very busy 
during the war. Many problems arose which had to be 
solved by experiment and research, and they possessed labora- 
tories and an experimental department which were second to 
pone in the electrical trade, which made most valuable dis- 
coveries upon the problems that were put to them by the 
Government in time of war, and some of those discoveries 
would be useful to the company in the future. Many 1w- 
provements had been made in details, and perhaps the most 
prominent was the fact that they were now beginning to / 
manufacture cable of an extremely high voltage, which would 
be an economy to those who used it, and which if it proved 
to be as successful as they anticipated, would make a great 
change in the use of electricity throughout the world and 1n- 
crease the demand for electrical apparatus for most practical 
commercial purposes. The obvious advantage of that super- 
voltage cable was so clear that already they had more de- 
mands for it than they could) meet, and they had booked 
large orders of a very satisfactory character. They had had 
many difficulties to contend with arising out of the war con- 
ditions. The question of transit was as difficult as ever, and 
he was hopeful that’ the new Ministry of Transport would 
be a very valuable help to commercial people like themselves 
in .organising and co-ordinating the whole of the transport 
services of the country. The prices’ of raw inaterial showed 
little signs of being reduced, and they must pass on those 
increases to their customers in a fair and equitable manner. 
Perhaps the greatest difficulty of all was the great increase 
in Wages. The question of international competition was the 
one which would govern wages in ‘this country, especially 
in trades like theirs, far more than any supposed greed of 
gain upon the part of employers and shareholders. They bad 
to compete with foreign countries such as Japan‘and China, 
where labour was exceedingly cheap, and America, where the 
diligence of the workers was assisted very much by their 
sense of the spirit of competition.’ The continuous use’ of 


Callender’s 


quay as m ey k . è - w ‘ : i 


Vol. 85. No. 2,172, JuLY 11, 1919.] 


machinery by shifts and the desire on the part of the workers 
to give some return for their increased remuneration would 
be the salvation of this country as a manufacturing country. 
By using their plant in shifts they took a larger amount of 
service out of capital invested, and that, along with a sense 
on the part of the workers that they and the employers to- 
gether, were competing with other workers and employers in 
otber countries, would, he hoped, continue Britain in the 
first rank among the manufacturing centres of the world, 
both in electrical and other matters. The business of the 
Anchor Cable Co. had been extraordinarily successful in re- 
gard to its large output for war services. Proceeding to 
refer to the accounts, he said that the issue of preference 
and ordinary shares ‘which was made last year was sub- 
scribed eleven times over, which showed the confidence of 
the public in the company. The amount to the credit of profit 
and loss was £134,000 as against £121,000 a year ago. The 
appropriation for depreciation of buildifigs, plant and ma- 
chinery, had increased from £17,000 in 1917 to £37,000 last 
year; and they had an available balance of £184,000 as 
against £180,000 in the previous year. The total capita] issned 
was now £800,000 as compared with £375,000. The reserve 
was £100,000, as compared with £250,000, the difference being 
accounted for by the shares which ‘had been issued to the 
shareholders. On the asset side of the balance sheet they had 
£522,000 of stock, compared with £365, 000 in 19417. On re- 
pairs and maintenance of plant they spent £30,000 last vear. 
as compared with £24,000 in 1917. To conclusion, he referred 
to the war services of the company’s. employes, and remarked 
that 817 men joined the Forces, of whom no fewer than 16 
received promotions and decorations, while no lesg than 
66 had laid down their lives for the country. 

Sir T. O. CALLENDER, J.P. (managing director), in " gecond- 
ing the motion, after paying a tribute to the work of his 
late brother in connection with the company, said that during 
the war they had done a lot of important work for the Admir- 
alty in connection with the submarine warfare, and 
he wished to thank the staff for their zealous ser- 
vices. He expressed satisfaction that they were getting clear 
of the control which the Government had exercised on the 
supply of various materials. -Of all the difficulties which they 
had had that, he said, was one of the greatest.. They realised 
that those restrictions were necessary during the war, but 
now that things were different they were anxious as soon as 
possible to get rid of Government control entirely, because 
they: were, quite convinced that no commercial business could 
he carried on efficiently when it was under direct Govern- 
ment control or interference. For the first two months after 
the armistice things were very unsettled in the factories, but 
since then: the horizon had cleared to a very latge extent. 

ose who hesitated to place. orders or make contracts had 
now learned that the situation was clear, and that they could 
fo ahead, and the difficulty now was not in obtaining con- 
tracts but. in making satisfactory arrangements for their exe- 
cution. They had a large amount cf work in hand, and a still 
larger amount in front of them. The Government Electri- 
city Bill, if carried, would mean a large increase of work, 
and they were, making arrengements for dealing with the 
situation. They were extending their plant and getting ready 
for that supertension work which was going to make a con- 
siderable difference to the industry. They were finding that 
the heavy expenses, which-for many years past had been 
lavished in the, research department, was now bringing for! 
ward most fruitful results, and would in the near future 
pay, them over and over again. There was every indication 
that. in the time in front of- them there would be a very 
large ammount of work to be done, and he was confident tha 
the company would -at least get its fair share. Tle was sorry 
to say that they had had a good deal of trouble with Jabour, 
and they Were In certain. respects still in trouble. © When 
the 47-hour week was introduced . pledges were. given that 
additional energy would be put into the work and that the 
shorter hours would be compensated by increased activity. so 
that the output would not be impaired. Those pledges had 
not been fulfilled in some departments. He was pleased to 
suv that as far as their cable hands were concerned they had 
httle to ask beyond what they got from them. Every 
month they noticed a distinet improvement in the output of 
the factory. and their relations with the men were of the 
best. On the other hand; their engineering departinent was 
not so satisfactory. They were suffering as most employers 
in the engineering trade were suffering: from a greatly 
diminished output. Their men worked the 47 hours, and 
nothing more was given to the company: no acceleration of 
output took place, “and as a result they were behindhand 
with their engineering work, and it cost them more than it 
should. That position gave the management great anxiety, 
because they had to-meet competition from Japan in parti- 
cular, where already they found that the competition in some 
branches of their business was a matter of serious moment. 
They were also looking for competition from the United 
States, and when: one considered that a considerable portion 

f their business would depend upon work which came to 
hen from. overseas, they were exceedingly sorry that the 
engineering department had not risen to the occasion, but was 
simply plodding along, and that they had not followed the 
example set by the cable branch. w here things were as satis- 
oy as they were unsatisfactory in the engineering depart- 
men 
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The annual meeting was held on 

British Electric July 3rd at the Mane heater Hotel, Alders- 
Traction Co., ‘gate Street, E.C. Mr. B. Garcke, in 
Ltd. moving the adoption oť the report, said 

that 2.831 of the company’s employés 

joined the Forces, of whom 203 gave their lives in the war. 
‘rom an operating point of view the problems they had to 
deal with during 1918 were probably more difficult and 
anxious thun any other set of problems ever before experi- 
enced. In pre-war days their chief problem was how to en- 
courage the public to use their services at remunerative rates; 
but in 1918 the problem was how to handle the increased 
volume of business in excess of their ordinary facilities. They 
had a revenue of £12,308 more than for the preceding year, 
and the expenses were £8,205 more. Of the latter increase 
£5,000 was represented by income tax. The circumstances were 
still far from normal, and the directors were unanimously of 
opinion that the time had not come yet when it would be 
prudent to increase the dividend. The prospects for the cur- 
rent year were good in some respects, but uncertain in other 
directions. The traffics were keeping up, but the demand for 
electricity in connection with munitions work had fallen off 
abruptly, and that for industrial and domestic requirements 
was recovering slowly. It was certain that the expenses 
would. show a still further increase; the 48-hour week had 
been in force since April; its effect in relation to revenue 
could not yet be determined, and they did not know what 
coal would cost them next winter. Proceeding to refer to the 
allied undertakings in which the company was interested, he 
said that negotiations were pending for the sale of the under- 
taking in Auckland, New Zealand, to the local authority 
there, and an option had been given to the City to purchase 
it. With regard to the Oldham, Ashton and Hyde unider- 
taking the local authorities had given notice to, purchase the 
same under the 43rd section of the Tramways Act. The 
arbitration had not yet been fixed, and meanwhile they were 
continuing the working of the undertaking. Some time ago 
negotiations were begun for an extension of the tenure of the 
Potteries Company's concession. In the meantime they had 
been approached by the Corporation of Stoke-on-Trent with 
a view to the purchase by agreement of the undertaking. 
At Sheerness the company now only had the electricity supply 
business, which was developing. Since the closing of the 
books . the Wellingborough electricity undertaking had been 
amalgamated with the Electricity Supply Co., Northampton. 
and they had been paid out in cash. As showing the trend 
of the business, Mr. Garcke proceeded to give some aggre- 
gate figures concerning the public utility services of the com- 
panv—the operation of tramways and light railwavs, the 
working of motor omnibuses, and the supply of electricity— 
omitting the statistics of the London companies, which, he 
said, required separate treatment. Their gross receipts on 
the tramways and light railways were £1.500,000, showing an 
increase over the preceding vear of £200, 000 or 15.4 per cent. 
The average fare was 1.35d. per passenger, showing an in- 
crease of less than one-tenth of a penny per passenger. About 
half the increase in the year’s revenue was due to the larger 
number of passengers and the other half to the small increase 
of fares. In the case of motor omnibuses, the Rtas receipts 
were £530,000, an increase of £117,000 or about 28 per cent. 
Here again the larger revenue was due partly i more pas- 
sengers and partly to increased fares. In the electricity 
supply department the gross receipts were £368,000, showing 
an increase of £80,000. The units sold showed an increase 
of about 10 per cent., and the average price charged was 
16 per cent. higher than the average price of the preceding 
vear. . Those figures showed that in the past vear they had 
done a larger volume of work at slightly increased. prices, 
Taking the three departments together, their gross receipts 
were £2,400,000, an increase over the preceding year of 
£400.000, or 20 per cent. In regard to the expenses, taking 
them in the aggregate for the three denariments. they were 
£1,600,000, showing an increase of £283,000, or 21 per cent. 
The balance or gross profit was £793:000, an Increase of 16 
per cent. These figures showed conclusively that the bnsi- 
ness was a progressive one, and that if they could make fair 
charges for the services they rendered 1t was a moderately 
profitable business. The amounts set. aside for renewals might 
scem large, but during the war it had been impossible. to 
get the labour and material for the necessary works of renova- 
tion, and even now those searcities were so great and the 
prices so high that much of the work had to be deferred. 
The results of the working of the London companies for the 
past vear had again been disappointing, for they had had no 
dividend for the past vear on their shares—not even on the 
cumulative preference shares—in_ the London and Suburban 
Traction Co. H the London figures were included in the 
general statistics of results which he had given them, thev 
would only strengthen the good case they could make that 
the fares and electricity. charges were inadequate. The 
reasons for the poor results shown by the London companies 
In comparison with the results shown by the provineial com 
panies could not be explained in a few words. The situation was 
very complex. Put briefiv. the bad results were due chiefly 
to increase of exnenses, In the case of the North Metropolitan 
Electric Power Supply Co., owing chiefly to the large rise in 
the price of coal, no dividend could be naid on the ordinarv 
shares for 1918. compared with 10 ner cent. paid in 1917. The 
Metropolitan Electric Tramways Co. had been able to increase 
some of the fares, and it was hoped the results for this year 
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would show some improvement. The London United Tramways 
Co. had been permitted by the Board of Trade to make some 
increase of fares up to ld. per mile. An encouraging feature 
of the situation was that plans for reducing the wasteful 
competition between the tramways and the services of the 
L.G.O.C. were now on the point of completion. The question 
of fares on tramways and omnibuses and of charges for 
electricity had always been the vital factor of their business. 
They might economise in every possible way and they might 
increase the efficiency of their administration to the utmost 
possible extent, but the efforts which they might make in 
those directions could only inadequately compensate for the 
depreciation in the purchasing value of the penny when ap- 
plied to the payment of wages and the purchase of materials. 
Since the war the costs of labour and materials had on the 
average more than doubled, and they had not been able to 
make anything like a proportionate increase in their charges. 
In that respect they were in an entirely different position 
from that of every other business. ‘Their prices were limited 
by statute, and, in some cases, they were practically unable 
to charge even the authorised rates, because of public opinion 
and the pressure from local authorities.’ During the war 
when this situation became exceedingly difficult, the Govern- 
ment departments proinised their assistance, but the Statutory 
Charges Act which was passed last vear for the purpose of 
affording electric supply, tramway and other statutory under- 
takings some relief from the burden of war conditions, autho- 
rised in the case of companies only a temporary increase in 
the maximum rates of charge, sufficient to make good only 
three-quarters of their pre-war ordinary dividend, and then 
only in those cases where a reduced profit to that extent 
could be shown to be due to the war. Local authorities, on 
the other hand, were better treated under the Act, and might 
obtain power to increase fares to an extent sufficient to meet 
their interest and sinking fund charges. It seemed extra- 
ordinary that people who, in ordinary commercial affairs, 
accepted as an axiom the principle that increased cost of 
production must find expression in increased price, would 
not accept that principle when it was applied to public utility 
undertakings in the hands of private enterprise. It did 
not seem to be sufficiently recognised that there were physical 
limitations to the available transport services and that many 


months must elapse and considerable capital expenditure pe. 


incurred before they could be augmented. The electric power 
ouse, permanent way, rolling stock, were all designed to 
deal with a given volume of traffic, and if this was exceeded 
by reason of exceptional conditions, there was absolutely no 
way of immediately satisfying the increased demand. The 
provision of increased travelling facilities in order to avoid 
overcrowding entailed large expenditure on new works, rolling 
stock, &c. Had the critics of public service companies con- 
sidered how this fresh expenditure could be provided? At 
present the capital invested in those undertakings was not 
adequately remunerated. The average return on the whole 
of the capital of about £160,000.000 invested in electric trac- 
tion companies was only 34 per cent., and on the proportion 
of capital represented by ordinary stock it was only about 
12 per cent. Improved public services could only be provided 
by private enterprise when it was recognised that there must 
be a fair deal between the public who used the services and 
the undertakers who provided them. The chairman then re- 
ferred at some length to the Ways and Communications Bill, 
which, he said, affected their tramways, light railways, and 
omnibus undertakings; and the Electricity (Supply) Bill, 
which affected their various electric lighting and power under- 
takings. The Ways and Communications Bill contained some 
very desirable provisions in regard to the co-ordination of 
Government control. Instead of tramways, light railways, 
and omnibus undertakings being under the control, as at 
present, of several separate Government departments, all 
matters affecting those industries would, if the Bill became 
law, be under the authority of one Ministrv. That was an 
improvement in Government organisation which they had 
reasons to appreciate highly. But the new Ministry took 
over not only the existing powers of various departments; it 
also acquired new and additional powers of a wholly unpre- 
cedented character, and whether that would tend to an im- 
provement or otherwise was entirely a question of the spirit 
in which the important functions were performed. The Bill 
gave autocratic powers to the Ministry for two vears, at 
least, to control and manage tramwavs and other road traffic 
lamong other services), and to establish new = services as it 
thought fit. The Minister would be able to improve, alter, 
impede, or destroy anv of the undertakings which he con- 
trolled, and there would be no appeal against his decision. 
The owners of transport enterprises might be required to 
submit their property to the arbitrary. control of a Govern- 
ment department. Whether that would be for the benefit or 
detriment of the owners it was impossible for anyone to sav. 
The only certainty about the situation was the uncertainty 
of the results of the pronosed legislation. One noteworthv 
provision of the Bill which showed the trend of present-dav 
legislation was that tramwavs belonging to local authorities 
were excluded from the onerations of the Bill. Turning to 
the Electricity (Supply) Bill, the point of immediate import- 
ance was the question of the terms upon which it was sug- 
rested that the genersting stations should be purchased bv 
the District Boards. The Bill provided that the price to be 
paid should he the cost of construction less depreciation. Tn 
most eases that would not be as favourable as the temis 


under which the companies at present held their rights, and 
in the case of electric power supply companies, the ternis 
suggested in the Bill were altogether inadmissible. A power 


company received its rights in perpetuity, because it had to 


be compensated by long tenure for the obligation it undertook 
to develop the business during the first years at great cost 
without profit. This Bill gave no compensation whatever 
for past losses, nor for disturbance, nor for the sacrifice of 
future gains. They were to bear the loss where there had 
been depreciation in value of the plant, but they were not 
to have the benefit of any appreciation in value of the business 
which they had built up and carried on with inadequate 
return. Some of their undertakings which had not perpetual 
rights were not purchasable under the present Acts and Orders 
for many years, but under the Bill the-eontemplated District 
Boards would be empowered to take the heart out of an under- 
taking on the terms he had mentioned, and with regard to 
the remaining distribution system they would be left in an 
unsatisfactory position because, not having control of their 
own heart, they would not be able to regulate their activities. 
Therefore, they said the District Boards should not be em- 
powered to buy part of their undertaking without buying 
the whole, and the purchase price should not be less favour- 
able than that to which they were entitled under their pre- 
sent rights, and they should receive reasonable compensation 
for anticipating the date of purchase. The existing legislation 
Was none too favourable to private enterprise as was officially 
admitted, and they Had reasonable grounds for expecting 
amelioration of the terms; but the proposed legislation, what- 
ever might be its effects on the organisation and development 
of the industry, certainly did not attempt to improve the 
position of investors. Private enterprise men did not ask 
to be spoon-fed, but they saw a tendency to exclude them 
from the meal they had helped to produce, and they said 
that such treatment was neither fair to them nor encouraging 
to further enterprise of the same kind. The serious thing 
for the country was that a breach of a Parliamentary bargain 
made with a particular industry affected prejudicially not 
only that industry alone, but undermined the confidence of 
all other industries that might be similarly affected. All 
sections of the community should be able to look to their 
Government for that measure of protection which was com- 
patible with the general interests. ey were not making 
destructive criticisms of the Bill without at the same time 
offering constructive suggestions. The private enterpnse 
interests in the industry were practically unanimous in advis- 
ing the Government to limit legislation to the appointment 
of Commissioners, who were qualified to examine the facts 
of each particular case, and advise the parties concerned and 
Parliament as to the best steps to be taken. They were 
strongly convinced that owing to the complexity of the tech- 
nical, administrative, and financial problems, it would be 
found altogether impracticable to deal with the situation by 
means of District Boards composed of local authorities, con- 
sumers, labour, and private enterprise, as proposed by the 
Bill. Each case should be separately considered on its merits 
by some impartial authority, capable of applying general 
experience to individual cases. The electrical legislation of 
the past had produced complexities which could not be dis- 
entangled by a rigid and uniform scheme for the whole 
country. The ideal way of dealing with the situation would 
be to make a new start on a clean slate. but as that was 
constitutionally impossible, the only sound and logical way 
was to produce a consistent system by evolutionary methods 
based on wide experience. That could be accomplished by 3 
qualified and permanent Board of Commissioners picking up 
the threads one by one, unravelling the knots, and gradually 


producing order out of chaos. While it was his duty to 


warn them of the rocks ahead, he had no desire to alarm 
them unnecessarily. The important question at the moment 
was whether the Government could be persuaded to give the 
matter reconsideration. They would not relax their efforts 
to obtain necessary amendments in the Electricity Bill, and 
they were entitled to hope that amendments would be made. 
The Home Secretary, in introducing the Bill on second read- 
ing, May 14th, testified to the good work done by the com- 
panies, and gave assurances of the Government's attitude of 
wishing that fair play should be given to them, and that the 
services rendered by them as pioneers of the industry in face 
of great. difficulties should be recognised. He said the Govern- 
ment ‘is anxious to avoid as far as possible anything like a 
reflection upon those who have been the pioneers of electricity 
and anything like a hardship upon those to whom really 1s 
due the development that has already been made.” The Bill 
as frauied was not reconcilable with those sentiments. The 
spirit of the Bill was not the mind in the speech. He could 
not believe that the Home Secretary expressing those views 
would not be open to the conviction that the Bill must oe 
amended. He could give them another good reason for his 
confidence that the Government would alter the Bill when 
its full meaning was understood. The Chancellor of the 
Exchequer, the other day, when he invited city men to 
subscribe to the new loan, said: “The greatest asset of the 
British Government is its good faith. .. . He would sooner 
go a little bevond the bond than have any people say that 
the British Government had dealt sharply with them. and 
had failed to carry out the expectations which it had raised.” 
With those assurances from members of the Government, 
thev could rely that injustice would not he done. Therefore 
while they must leave no stone unturned, and they wanted 
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the help of the shareholders to get their representations con- 
sidered, he asked them not to be alarmed. If, however, they 
failed in their efforts to obtain reasonable amendments, while 
they would be bitterly disappointed they would not be dis- 
couraged, for the resources of enterprise would’ not be ex- 
hausted. « They would find fresh fields and pastures new. 
They would, of course, have to adjust their organisation to 
the changed conditions, but change provided opportunities 
for enterprise, and with the large financial resources they 
commanded, and the ettficient organisation for doing work 
which they had developed, he did not despair of the ability 
of the company, with its wide experience, to find suitable 
and fruitful fields for its activities. The all-important thing 
at this juncture was that they should clearly understand the 
difficulties with which they were confronted, and meet them 
judiciously with courage and hopefulness. 

Mr. P. D. TUCKETT, in seconding the motion, remarked that 
they were passing through a period of intense difficulty—a 
transition period, but provided they were fairly treated by 
the governing authorities--and his own feeling was that in 
the interests of the public whom they served they eventually 
would be fairly treated—with the increased . prosperity of 
the working classes, who were their principal customers as 
far as transit were concerned, and with the prospect there 
was for the development of the electric supply industry which 
undoubtedly was now coming into its own, they might look 
forward with confidence to the future. He had reason to 
believe that the American Government were considering 
whether public utility companies ought not to be put in a 
position as a matter of right to call upon the controlling 
authority to authorise them to grant rates sufficient to enable 
them to secure a minimum return upon the capital which 
had been properly expended in the undertakings. Similarly 
in this country he thought it would be essential before long 
for Parliament to recognise that if the working man was 
entitled to a minimum wage, capital equally must have its 
minimum return if fresh money was to be found to provide 
the services which the public required. 

The report was adopted. 


The Société dex Cables de Lyon, after 


French writing off £29,000 for depreciation, reports 

Companies. net profits of £13,000 for 1918. permitting 

; of the payment of a dividend of £2 per 
share. 


The Sociéte d’Electro-Chimie reports net profits of £62,000 
for 1918, as compared with £50,000 in the preceding year. 
It is intended to pay a dividend at the same rate as in 1917, 
namely, £2 per share. 

The Société d'Electro-Chimie de Bozel reports net profits of 
£40,600 for 1918, as compared with £40,000 in the preceding 
year. The dividend in 1917 was 17s. 7d. per share, which rate 
is expected to be maintained for last year. 

The Soctété Anonyme Westinghouse reports gross profits of 
£91,000 for 1918, as contrasted with £162,000 in the previous 
year, and net profits of £106,000 and £129,000 in the two 
vears respectively, inclusive of the balance brought forward. 
It is intended to pay a dividend of 6s. 4.8d. per share on the 
capital of £640,000. 

The accounts of the Société Industrielle des Telephones show 
gross profits amounting to £339,000 for the year ended June 
30th, 1918, as compared with £373,000 in the preceding year. 
After allocating £100,000 to depreciation, the net profits total 
£168,000, and the directors recommend a dividend of £1 12s. 
per share on a share capital of £720,000, being the same rate 
as m 1916-17. 

The Société Anonyme Westinghouse reports gross profits of 
£35,000 for 1918, or practically the same as in the pre- 
ceding year, the balance available for disposal rising to 
£75,000 with the inclusion of the amount brought forward. 
The directors recommend the payment of a dividend of £1 per 
share, whereas no distribution was made for 1917. 

The report of the Société Electro-Chimique de Giffre for 1918 
refers to the necessity for an amalgamation of the works in 
France in order to meet foreign competition. The directors 
had entered into conversation with other companies with a 
view to the establishment of a closer connection, and a scheme 
of fusion with these companies would be presented to the 
shareholders before long. The gross profits amounted to 
£53,000, and a dividend at the rate of £2 1s. 7d. per share has 
been declared on the old capital and £1 Os. 9d. per share on 
the new shares. 

The Compagnie Francaise Thomson-Houston reports gross 
Profits of £877,000 for 1918, as compared with £455,000 in the 
preceding vear, the large increase being due to the absorption 
of the Société d'Eclairage Electrique and the general develop- 
ment of business. After deducting general expenses, interest 
charges, &c., setting aside £127,000 for depreciation, the net 
Profits are. returned at £369,000. It is proposed to pay a divi- 
dend at the rate of £1 12s. per share, both on the old and 
new shares, being the saine rate as in 1917. but in order to 
do this the premium realised on the new shares has had to 
be drawn upon to the extent of £59,000. 

The directors of the Afcliers de Constructions Electriques 
du Nord et de UBst (Jeumont), reporting to the shareholders 
at the meeting held on June 14th, stated that the Jeumont 
works had been operated bv the Germans for the enemy army 
during the whole period of the occupation. When the com- 
pany resumed possession after the departure of the enemy it 
was found that the buildings on the whole were in good 
condition, but that considerable quantities of raw materials, 


manufactures, and machine tools had been removed. The 
rolling mill, for instance, together with the wire mill and the 
cable factory having been almost entirely cleared of their 
plant. The foundries were intact in so far as the buildings 
were concerned, but an overhead traveller and a portion of 
the plant and patterns had been carried away, as also had 
a large number of the machine tools in the big machine shop. 
Work was being partly resumed at the foundry. The directors 
were taking steps to secure the return from Germany of the 
plant which could be identified. The large works established 
at Plaine Saint-Denis in 1917 for the construction of all kinds 
of machines had enabled the company to await the resumption 
of activity at the Jeumont works. It was necessary under 
the circumstances again to postpone the submission of balance 
sheet and profit and loss accounts. 
The directors of the Elektrizitats A.G. 
Concordia, of Cologne, recommend the 
payment of a dividend of 10 per cent. for 
1918, as contrasted with 12 per cent. in 


German 
Companies. 


the previous year. 

The A.G. Mix & Genest, of Berlin-Schoneberg, reports for 
1918 only a small surplus, which merely serves for making 
provision for depreciation. The unfavourable result 1s attri- 
buted chiefly to the decline in the bulk production of muni- 
tions, the result of the war, and the devastating effects caused 
to the general situation by the revolution. Two war dividends 
of 18 per cent. have been paid, and a rate of 15 per cent. was 
distributed for 1917 on a larger amount of share capital. — 

The report of the Akkumulatoren Fabrik A.G., of Berlin 
and Hagen, whose dividend at the rate of 20 per cent. for 
1918, as against 25 per cent. in 1917, has already been an- 
nounced, shows that the net profits amounted to £148,000, as 
compared with £126,000 in the preceding year. It was pos- 
sible to arrange with battery owners for a wartime increase 
in the charges for maintenance under existing contracts, but 
material losses were incurred under this heading, and a 
similar state of affairs was expected for 1919, notwithstanding 
the larger income from this source. 

The Ges. fur Elektrische Unternehmungen, of Berlin, which 
Was interested in the Société Financiére de Transports et 
d’Entreprises Industrielles, of Brussels, to the extent of 
nominally £200,000, is reported to have succeeded in dispos- 
ing of this investment to neutrals at a profit, and the result 
is the recommendation of an increase in the dividend from 
5 per cent. in 1917 to 6 per cent. last year. The net profits 
amounted to £224,000, as compared with £185,000 in 1917. 
It is stated that as a result of the disposal of the Belgian in- 
terests, and the large provision made for depreciation, no 
losses can take place on the company’s foreign investments 
in the future. 

The Land und Seekabelwerke A.G., of Colognz-Nippes, 
report that notwithstanding the cancellation of large contracts 
for purely Army purposes, the orders brought over from 1918 
were sufficient to provide adequate work for the present, and 
the further development would depend upon the course taken 
by the political situation. Having allotted £26,000 to the 
depreciation account, as compared with £19,000 in 1917, the 
net profits are returned at £41,000, as against £37,000 in 1917. 
The directors recommend a dividend at the rate of 12 per cent. 
on share capital of £300,000, this contrasting with the sane 
rate on less capital in the previous year. 

The report for 1918 of Julius Pintsch, A.G., of Berlin, states 
that the transition from war to peace manufactures had pro- 
ceeded without particular interruption. Notwithstanding the 
possession of a large stock of orders. it was impossible to 
foresee what the future prospects of peace manufacturing 
would be. Indications, however, were increasing that neutral 
countries were disposed to place their orders preferably with 
Allied countries than with German firms, despite the higher 
prices, as doubts were entertained concerning the efficiency of 
German industry, particularly in regard to the uncertainty 
of the time for delivery being maintained. After writing off 
£93,000 for depreciation, as against £51,000 in 1917, the 
amounts exhibit net profits of £94,000. as compared with 
£134,000. It is intended to pay a dividend at the rate of 
10 per cent., as contrasted with 14 per cent. in 1917. 


Stock Exchange Notice.—Jhe following are to be offi- 
cially quoted :— 

Electric Construction Co.. Ltd.—75.800 ordinary shares of 
£1 each, fully paid (Nos. 224,201 to 300,000). 

Anglo: Portuguese Telephone Co., Ltd.—.\ further dividend 
of 3 per cent., less tax, making 6 per cent. for the year, ts 
recommended in the annual report. £10,000 is put to re- 
newals fund and £8,207 carried forward. 

Wemyss & District Tramways Co.—In respect of 1915. | 
further dividend of 6 per cent. on the ordinary is announce}, 
making 10 per cent. for the vear, less tax. An extra 14 per 
cent. 1s pavable on the 6 per cent. preference shares, and 
£3,000 is put to reserve, leaving £1,046 to carry forward. 


Calcutta Electric Supply Corporation, Ltd.—Units soli 
to consumers during five weeks ended May 30th, 1919, 
3,332,149. compared with 3,297,451 units in the corresponding 
tive weeks of 1918. 

Fastern Extension, Australasia & China Telegraph Co., 
Ltd.—Interim dividend for the three months ended March, 
3s. per share, free of income tax. 

Gravesend & Northfleet Electric Tramways Co.. Ltd.— 
Dividend, 3 per cent.; to reserve, £1,000; forward, £1,787. 


toce- -o y ~s- 
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Veritys, Ltd.—The directors announce a dividend of 7 per 
cent. per annum (7s. per share) on preferred ordinary shares 
for half-vear, making 7 per cent. for year; £1,000 to reserve 
against debts; £2,769 for depreciation.—Financial Times. 


Anglo-American Telegraph Co., Ltd.—Interim dividend 
for the quarter ended June 30th of 15s. per cent. on the ordi- 
ne stock and £1 10s. per cent. on the preferred stock, 
less tax. | 


Edmundsons’ Electricity Corporation, Ltd.—Year ended 
March, 1919. Total available profit £18,765. Cum. prefer- 
ence dividend £12,000;. carried forward, £6,765. 


Bell Telephone Co., of Canada.—Quarterly dividend of 
2 per cent., less tax. 


STOCKS AND SHARES., 


TUESDAY EVENING. 

Tue last week of the new Loan Campaign has brought, as 
it was expected to do, a certain amount of dullness in Stock 
Exchange markets, but the result of the Loan as a whole 
has been surprisingly slight, seeing how urgently it appeals 
to patriotism and the pocket. So far as the electricity section 
is concerned, the main feature is still the weakness in the 
shares of the London supply group. It is pretty generally 
agreed that the depression of the past fortnight is largely 
due to the vigorous methods employed, in opposing the 
Government's Electric Supply Bill. Holders of shares have 
been frightened by the language used in some of the circulays 
sent out by the companies, and the protestors might perhaps 
have been well advised to word their appeals rather less for- 
cibly.. The Midland Electric Corporation for Power Distri- 
bution circularised its proprietors with reference to the Bill 
stating that if this Bill becomes law in the form in which it 
has been introduced in the House * this company, in which 
you have invested, may possibly suffer severe loss.’ So far 
as price Movements are concerned, there is not much quot- 
able change, but the tendency continues heavy, and there 1s 
no inducement for buyers to come forward. County of 
London are a bright exception, with a rise to 104, but falls of 
4 occurred in City Lights, St. Jaines and Westmunsters. 

Proposed nationalisation of coal, electricity, railways, &c., 
has its effect upon home railway stocks with the rest. The 
market is generally heavy. The Underground companies put: 
forward an interesting case before the Select Committee of 
the House of Commons on the subject of London trattic. It 
was pointed out that from 1908 to 1913 the average rate of 
dividend and interest paid by the Tube companies rose from 
1.62 to 3.15 per cent. There was a small drop in the first 
year of the war, but it has since risen a little to 3.59 per cent. 
The increase in passengers has been colossal. In 1008 the 
Underground carried 147 million people; in 1918 there were 
900 million passengers, and the extraordinary part of the 
whole thing is that the number increases every month. 

Underground Electric Income Bonds at 944 are 4 down, 
and the £10 shares have fallen 5s. to 3ł. Districts have 
dropped to 24. No changes have occurred in the other stocks 
of the Underground lines. In the foreign group, Brazil 
Tractions have lost a point, and the Mexican utihties are 
generally rather lower. On the other hand, a dozen or so 
of the American and Canadian utility companies’ bonds and 
shares have moved upwards, and show gains of one to three 
points on the week. Most of the certificates are held on the 
other side of the Atlantic, and movements in prices have 
little more than academic interest for this country. There is 
talk, however, of an early re-establishment of an American 
market in London, which pre-supposes the return of Ameri- 
can securities to this side, for obviously there cannot be a 
market unless there are shares with which to supply it. 
Shrewd observers are hinting that their Transatlantic cousins 
will see to it that prices are maintained until, at all events, 
a market is restarted here. 

Abrupt falls in Marconi shares are associated with fears 
regarding the issue of the company’s claim against the 
Crown. The ordinary came down with a run to 5 3-16 before 
a rally to 5g occurred. Marconi Marines gave way to 3 1-32, 
Americans to 30s., Canadians to 16s. 6d. From these levels 
there was a recovery, and while the market remains in a very 
sensitive state, the respective prices of this trio are 34, 3ls., 
and 17s. , 
The Great Northern Telegraph Company's report. is excep- 
tionally interesting by reason of its forecast of post-war con- 
ditions as appled to cable concerns. No less than £148,270 
profit, accrued to the company through exchange, and this has 
enabled maintenance of the 22 per cent. dividend. The coni- 
pany recently celebrated its 50th birthday. and, in honour of 
the occasion, it divided £55.555 bv wav of gratuities amongst 
the staff, and gave £18,889 to Copenhagen University, the 
interest on which latter amount is to be applied to research 
work and development of electro-technical problems. 

All cable companies will be affected by the same kind of fac- 
tors to which the Great Northern report alludes as likely to come 
into play now that the war is over. Telegraphic codes will be 


brought in use again, to the shortening of cables and diminish- 
ing of receipts. The building of powerful Wireless stations Is ın- 
dicated as another way whereby revenue may be lessened. 
Finally, says the report, it should be taken into account that 
the conveyance of postal matters by aeroplane is hkely to 
supplant, to a certain extent, short-distance telegraphy. The 
company is “facing quite novel conditions, and numerous 
new arrangements will have to be made before the uncer- 
tainty which at present prevails as regards the future wil 
have disappeared.” As a frank and intelligent statement by 
the board of a company, the Great Northern report deserves 
recognition, and, although its service is unique in some re- 
spects--especially as it concerns Russia—the broad features 
are not dissuatlar from those which, as already observed, 
relate to other cable companies. 

At. 31, Great Northerns are £1 down on the week. West 
India and Panama ordinary have fallen 1-16. | Callender’s 
preference regained 2s. 6d. of the dividend deducted at the 
end of Jast month. 

It is officially anncunced that a new company eaiied the 
Enfield Ediswan Cable Works, Ltd., has been incorporate‘ 
with a capital of £200,000, divided into as many ordinary 
shares of £1 each, which has acquired the Enfield Electric 
Cable Manufacturing Co., Ltd. English Electrics have 
heen down to 26s., but are now rather better. General 
Electrics at 223 are 10s. to the good.  Ediswan 5 per 
cent. debentures gained 2 points. Apart from these move- 
ments the market for manufacturing shares is quiet, and, if 
anything, the tendency is a little dull. In the rubber list the 
price of the produce, at Is. 94d. per lb., shows a farthing or 
so improvement, but business in this market is very slack, 
and is entirely overshadowed by the excitement in the all- 
popular oil department. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Houn ELEOTRIOrrY Companms 
Dividend Price 


—— July 8, Yield 
1917. 1918, 1919. Rise or fall. p.o. 
Brompton Ordin s.. `> oo ee 10 8 63 = 426 1 6 
Charing Cross Ordinary oe oe é 4 8 = 618 4 
do. do. . do. a Pref... dà & 8} — 18 4 
Chelsea.. ee ee ee ee 6 8 — 4 19 4 
city of London co æ >œ B 8 11 — 619 0 
Oo. do. 6 percent. Pref... & 6 10 -= 600 
County of London ..  . « 7 7 104 +3 618 8 
do. do. 6percent. Pref, 6 6 10 — 6 00 
Kensington Ordinary ee oe 7 6 — 650 
London Electrio .. se - Nil Nü 1 _ Nil 
do. do. 6 percent, Pref... 6 6 —_ 914 18 
Metropolitan oe ee t ee ce ta A 8 — 8 6 8 
O. r coent. Pref. .. 8i xd on 618 b 
St. James’ and Ban Mall .. oe 9 10 64 — $ 9 56 6 
South London is oe oo 6 6 2 ~ 76 6 
South Metropolitan Pref, .. ee q 7. r — 616 7 
Westminster Ordinary ee oe 9 8 58 _ i 7 2 8 
TELEGRAPHS AND TELEPHONRG, 
Anglo-Am, Tel, Pref, oo .æœæ È 6 97 — 6 8 8 
do. Def. ees ee 13 88/6 2 — à 7 8 0 
Chile Telephone... ee a 8 8 q — 614 4 
Cuba Sub. Ord. ees ee ee 7 q 11 — %6 4 5 ` 
Eastern Extension .. .. ss 8 8 16 — %00 
Eastern Tel. Ord. .. Sa. ee 8 8. 1613. E 19 1 
Globe Tel. anå T, Ord, ae ee q 8 16 — bd) 0 0 
do. do. Pref, ee ee 6 6 104 ana 6 14 6 
Great Northern Tel. a . 22 n- 8l —] 720 
Indo-European oe ee ee 18 18 65 — 6 18 g 
Marconi ee ee ee ee 20 90 5 — A 8 i 6 
Oriental Telephone Ord. .. Z. 15 10 g = 490 
United R. Plate Tel... aie 8 8 xd — %5 4 U 
West India and Panama .. eo 1/8 178 ) — 4 416 6 
Western Telegraph a 2 S 16jxd  — 416 8 
l Home Rans, 
Central London Ord. Assented .. 4 4 684 = 660 
Metropolitan ee ee ee ee 1 1} : 26 — 4 16 6 
do. District aa -- Nil Nil a4 — $å Nil 
Underground Electric Ordinary.. Nil Nil BY —} Nil 
do, do. “Aa” ee Nil Nil 9/6 — NU 
do, ~ ão, Income... 4 5 ¥44 —3 *% 5.0 
Forsien Trams, &0, 
Adelaide Sup. 6 per cent. Pref, .. 6 6 4} _ 6 6 4 
Anglo-Arg. . First Pref, .. 64 Nil is — = 
do, do. 2nd Pref, .. — — Bå è = 
do. do. 6 Deb.. e ee 6 6 674 — 7 9 0 
Brazil Tractions .. ee .. — = 624 —1 _ 
Bombay Electric Pref. ..  .. 6 6 11 _ 611 7 
British Columbia Elec, Rly. Pioe. 5 5 BTixd oo 814 v 
do. do. Preferred Nil 2 4taxd — 6 7 6 
do, do, Deferred Nil Nil 44 — Ni) 
do. do. Deb. .. 61 —3 6 17 10 
Mexico Trams 5 percent. Bonds.. Nil Ni 614 = Nil 
do. ` 6percent.Bonds.. Nil Nil 504 — Nil 
Mexican Light Common .. e» Nil Nil B7 —1 Nil 
do, ef. ee ee Nil Nil 51 — Nil 
do, lst Bonds.. ee Nil Nil 644 —4 - 
MANUFACTURING COMPANIES, 
Babcock & Wilcox <s a 15 1 _ 
British Aluminium Ord, .. ee 10 10 iL — 5 H 5 
British Insulated Ord. .. ae 25 124 ) Ree — 611 1 
British Westinghouse Pref, .. 7 8 gil —' 619 0 
Calienders .. .. «2 ef 25 2 104° zis 6 3 0 
do. Pref, .. ee oe 5 E$ + 4 6 810 
Castner-Kellner oe oe ee 25 20 34 —~ 76 6 
Edison-Swan, “A ” ‘2 Se — — 14 = 6 0 0 
do. do. 5 percent, Deb, .. 4 5 164 +2 6 10 9 
Electric Construction oe oe 10 210 1? = 886 
Gen. Elec, Pref, .. eo eo 6 64 103xd = 6 8 0 
do. Ord. os ee ‘š 10 10 22 +4 “a 9 0 
ey ee ee =) ee . oe 25 265 2 _ 6 2 6 
do. 44 Pref.. oe ee ee 43 4% 8 =e 6 00 
India-Rubber..  .e əə ce 10 10 17) — 617 4 
Riemens Ord... .. ee ee — 10 7 == 7 0 0 
Telegraph Qop wg se. œ i 20 354 = 418 6 


*Dividends paid free of Income Tax. 
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(Concluded from page 30.) 


Valuing and Assessing Electrical Undertakings. 


Ky BAILLIE WILLLAM B. SMITH, O.B.K. 
(.Abstruct.) 

Because what are known as “ public utilities ° have come 
into existence since the principles and methods of valuing 
and assessing for rating purposes were formed, it seems 
necessary that now the whole question of valuing and assess- 
ing such undertakings should be considered and put on a 
proper basis, in accordance with modern conditions. Especi- 
ally is this urgent in the case of electricity, as its whole future 
position is before Parliament and the country. 

Electrical undertakings are about to be grouped into large 
areas without reference to the limited boundaries of parishes, 
cities, or even counties, and it seems reasonable that the 
assessing and valuing of such electricity undertakings should 
be put on a new and broader basis immediately, otherwise 
there is sure to be a large amount of uncertainty as to the 
application of the provisions of the old Acts to the new 
conditions, and the probability of many actions in the Courts. 


The report of the committee appointed by the Board of - 


Trade to consider the question of electric power supply, on 
which is founded the present Electricity (Supply) Bill, states 
(paragraph 80) :— 

‘The local rating systern as applied to electric transmission 
mains must greatly and, we think, unjustifiably interfere 
with the supply of cheap power and enhance its cost. As the 


use of electricity has come in since the Acts on Valuation and 
Rating were framed, it seems necessary that they should be 
revised. Their application to electricity undertakings and 


GERMAN SUBMARINE 
LIFTER. 


appliances should be settled on economically sound principles 
and clearly defined. The matter is one which calls for the 
Immediate. attention of the Government.” 

An Unportant part of the reconstruction scheme of the 
Government is the supply of electricity at the lowest possible 
price; therefore, we must see that such undertakings are 
fairly valued for rating purposes, and not over-burdened with 
rating charges, imposed under some obsolete law or principle, 
not justly applicable to the present circumstances. 

In England, a large part of the valuing is still done on the 
Principle laid down by the ** Statute of Elizabeth,” 43 Eliza- 
beth c. 2. The poor rate is still made by Overscers—even 
on public utilities—except in parishes which have sowe local 
Act, but in all cases the limit of area is the parish. 

In Scotland, public utilities, railways, canals, tramways, 
gas and electricity undertakings are valued by one official, 
H.M. Assessor of Railways and Canals in Scotland, and we 
In Scotland prefer that method, as it ensures more uniformity 
over the country. But, of course, he has to make the valua- 
tions in- accordance with the directions contained in Acts 
of Parliament; and these Acts, whether applying to Scotland 
or England, require thorough revision. 

The basis of valuation scems to be the same in both Eng- 
land and Scotland; it is calculated on revenue. “The gross 
value is the rent at which a property might reasonably be 
expected to Jet, taking one year with another,” or “the rent 
Which a hypothetical tenant would be willing to pay.” 

In the case of a public utility such as an electricity under- 
taking, which is supposed to be let, the letting value is de- 
termined by ascertaining the gross revenue, then deducting 
froin it the working und management expenses, maintenance 
‘and renewals of mains and works, insurance, &e., which 
gives what the hypothetical tenant might be supposed tu 
pay for it as rent, and that is taken as the rateable value. 

But this method of valuing makes no allowance for any 
sun set aside as sinking fund, and therefore penalises an 


ELECTRIC VEHICLE AT 
IPSWICH. 


undertaking which is keeping itself on a sound financial basis 
by providing for sinking fund. Mr. Robert Wilson, treasurer 
of the Glasgow Water Department, in a paper read in 198, 
sald :—- l 

By Act of Parliament, the public bodies holding such 
water works are obliged to set aside as a sinking fund a 
certain percentage on all borrowed money, and to meet that 
sinking fund, an additional assessment has to be levied on 
all consumers of water. This additional assessment 18 mM- 
cluded in the general revenue of the undertaking, and is thus, 
under the method of valuation before explained, added to the 
rental in the different parishes, and made liable for local taxa- 
tion. In other words, they are bound to pay taxation on sulus 
raised to pay off their capital debt. | 

‘That this method of valuation is unsound may be seen 
at once by supposing the sinking fund to have cleared off the 
whole debt. ‘The sinking fund would then cease, no Interest 
would be payable, and under the present method of valuation 
the works would have no taxable annual value.” | 

The Glasgow Corporation Electricity Department has been 
taxed on £1,655,000 capital debt, paid off by way of sinking 
fund and depreciation. | 

I would recommend that a reasonable basis of valuation 
should be on a profit-earning basis only. In the case of 
publicly-owned undertakings, the amount paid in interest on 
borrowed capital, and in the case of companies the amount 
paid in dividends to shareholders, should be taken as the 
assessable value. This seems to be equally fair in both cases. 

The other part of the problem is how to make a fair alloca- 
tion of the assessinent among the various parishes in the 
area containing the undertaking. Tn Scotland that is done 
in water, gas, and electricity undertakings, by dividing the 
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A SEAPLANE ON THE 
SLIPWAY. 
These snapshots, for which we are indebted to Mr. Areh. J. Howard, A.M.LB.E., borough electrical engineer, Taunton, 
: represent scenes typical of the Dehter side of the three days of the Convention. 


amount among the various parishes in which the undertaking 
Is, or through which it passes, jn proportion to the capital 
expenditure in each parish, no difference being made between 
a revenue-producing parish and one producing no revenue. 
This seems a grossly unfair method, and in a scheme of link- 
ing-up by either underground or overhead cables, would iim- 
pose an expenditure in rates that cannot be justified. 

Another anomaly is that where the water main passes 
through a burgh it is rated on only one-fourth of its value ; 
and this provision also applies to tramways, yas pipes and 
electricity mains. 

An electricity undertaking might lay down a large and 
expensive cable between two or more stations as a stand-by, 
to be used only in case of a break-down or other emergency, 
yet, if valued and allocated on the line of its original cost, 
it would have to pay the same amount of assessments ou it 
as if it Were In constant use and helping to produce a large 
revenue, 

If electricity mains and cables are to be treated in this 
manner, jt will add appreciably to the cost of current, and it 
dves not appear to be right to saddle the undertakings with 
such charges, when we are trying all possible means to reduce 
the cost to the lowest minimum. 

Tt might be reasonable to consider what has been recou- 
mended for canals and light’ railways, as applicable to the 
areas through which mains and cables pass, that they should 
not be assessed for any local rate at a higher value than that, 
at whieh the land occupied by the railway would have been 
assessed, if it had retained in the condition in which it was 
Hninediately before it was acquired for the purpose of the 
railway. 

Que might go further and say that as public roads are not 
rateable, mains and cables laid in these roads should not be 
rated. They are public utilities, and in that position involve 
no additional expense. When they are being constructed 
all damage done to the road must be made good. Under- 
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ground sewers have not been rated, but now an attempt is 
being made to assess them. 

There will be difficulty also with valuing and rating over- 
head wires. 

{f electricity is to be applied to all railways, to agriculture, 
to small towns and village industries, and to be spread over 
the country generally, as contemplated in the Board of Trade 
Committee’s report, very large use must be made of overhead 
wires, both for main transmission and distribution in outlying 
areas, and if they are to be burdered with rates, or to be the 
subject of litigation, it will be a great hindrance to develop- 
ment. Overhead wires would not interfere with the land 
under them in many cases. Therefore, when so placed why 
should they be rated at all? 

Another thing that may seriously affect the extended use 
of electric power is the rating of machinery. Hitherto, motors 
ın consumers’ premises have not been rated, but certain 
assessors now are of the opinion that they should be con- 
sidered as ‘‘ machines or plant for producing or transmitting 
first motive power.’’ If that view were adopted, a manufac- 
turer driving his factorv by electricity would be paying 
twice the amount of assessment per H.P. ag compared with 
one using steam. 

Assessments would be charged first on the boilers and 
steam plant, and thereafter on the cables conveying the 
electrical energy to the factory; and the amount of these 
assessments would be charged to the consumer in the price 
per unit he pays for the current. Then they would again be 
charged on the machinery in the factory for changing the 
electricity back into power and applving it to his machines, 
But in a steain driven factory, assessinents would be charged 
onlv on the boilers, engine and main driving shaft. 

This double imposition of taxation could be prevented by 
the insertion of a clause stating exactly what was to be con- 
sidered as ‘‘ machines or plant for producing and transmitting 
first motive power,” and what should be excluded from that 
definition. 

Various Royal Commissions have been appointed to inquire 
into valuation and taxation, and they have produced elaborate 
reports, but so far there seems no suggestion of action being 
taken, and the subject is not mentioned in connection with 
reconstruction. 


DISCUSSION. 


Ald. Jerncorr said ihat electricity supply undertakings 
were taxed out of all proportion to the work done on behalf 
of the community ; the Act of Elizabeth must be out of date, 
and there were many anomalies that should be set right. He 
moved that the council be instructed to take what action 
was necessary to bring before Parliament the importance of 
dealing with this question. A large amount of the profits 
of the Birmingham electricity department had been absorbed 
in taxation. As the author had shown, the basis of rating 
was unfair. 

Another speaker seconded the motion, and pointed out 
that if cost price was the basis, as it was now 2} tines the 
pre-war cost, the taxation Would be correspondingly burden- 
some in the fierce competition with gas undertakings, which 
were laid out at pre-war costs. Electricity undertakings ought 
to be taxed much less heavily in the future than in the past. 
The cost would have to be passed on to the econsumer, who 
would not know what he was paving to the rates. 

Clr. Preakck (Dewsbury), a member of the Gas and Elec- 
tricity Cominittees, and an overseer as well, asked who would 
suffer if the basis cf taxation were altered. Some would 
say that the manufacturers were benefiting at the expense 
of the poor, and of the tradespeople. The time was ripe for 
revision, but all-round revision, not for electricity supply alone. 

A Councillor, as an overseer and a member of the Assess- 
ment Committee, said that it was within his experience that 
no one, not even experts, understood rating. His committee 
had had to consult most eminent legal advisers, but the money 
was wasted. Hardly two electricity works were rated on 
the same basis, and few knew on what basis they were rated. 
Radical alterations were necessary. The money did not go 
back to the parishes from which it was derived, and a fair 
allocation Of rating was required. 

Cir. Brown said that he would support revision for all 
purposes, but not for electricity supply alone. The statement 
that works would be rated on 2} tines pre-war costs was 
quite misleading: special circumstances were always taken 
into account. The division of imperial and local taxation 
ought to be revised. A professional iman earning a large 
income was taxed as a householder. while a business man 
paid a hundred tines as much in rates. 

Clr. Peete said that the obvious defects should be remedied. 
All the Commissions agreed that something ought to be 
done, but all Governments agreed to do nothing. He did 
not approve of the profit-earning basis; they should be rated 
on tangible assets. arriving at the “annual value by taking 
a percentage on the market value as a basis, as in the case 
of household property. 

Ald. SMITH did not agree that manufacturers would benefit 
as much as was alleged. Power supply must be cheap. He 
had no desire to favour electricity, but called for revision 
of the system. 

The resolution was amended to cover the assessment and 
valuing of public utilities generally, and was unanimously 
adopted. 


\The:Electric Vehicle/Committee of Great Britain. 


The annual report for the year ended March 3lst, 1919, 
states that during the pernod two additional members have 
been co-opted, namely, Mr. J. A. Popplewell, representing the 
Blectromobile Co. (Leeds), Ltd., and Lieut.-Col. F. Garrett, 
representing Messrs. R. Garrett & Sons, Ltd., of Leiston, 
While one representative, Mr. A. E. Meaden, of Wolseley 
Motors Ltd., resigned for the reason that his firm were no 
longer Interested in electric vehicles. 

A very large number of inquiries for information and advice 
has been dealt with, and the comuittee’s services were taken 
advantage of by the French Government at the most critical 
period connected with the petrol situation, in supplying in- 
formation in regard to electric vehicles for civilian motor 
transport for French towns and cities. 

The committee's publication, the Electric Vehicle, has con- 
tined to gain in popularity and circulation, and has now 
reached the stage of becoming a remunerative property. Its 
success became 60 well established that the committee de- 
cided to venture on a monthly, in place of a quarterly issue 
when the war ended, and the monthly issue will commence 
from June, 1919. 

The committee is still far from satisfied with the use made 
of the journal by electric supply undertakings. Many under- 
takings are not even taking single copies of each issue. Many 
other undertakings ure assiduously circulating copies of each 
Issue among prospective users, With exceedingly gratifying 
results. Those electrice supply authorities, both municipal and 
coinpany, that are in this matter displaying an apathetic atti- 
tude are, without question, neglecting a splendid opportunity 
of securing a very remunerative class of business, one that 
can be catered for without any addition to generating plant 
or mains, and which in its incidence upon the supply load 
factor is proved to have a most beneficial effect. The regular 
distribution of the Electric Vehicle among carefully selected 
prospectives involves little trouble and insignificant expense, 
while the reward, though it may not be immediate, is certain 
and well worth securing, judged from the value as a current- 
consuming device of each vehicle put into use. The majority 
of electric supply undertakings will be at considerable pains 
and expense to obtain, for instance, the ordinary private resi- 
dence lighting consumer, the annual revenue from whom may 
be only of the order of five or six pounds a year in a large 
number of cases. Yet many such undertakings make no effort 
whatever to secure the purchase of an electric vehicle which 
will consume electrical energy to the tune of from £20 to £2 
per annum, and this without adding anything to the peak, 
but enhancing the load factor because taking the supply just 
during hours when additional output is welcomed. 

One of the determining factors in securing cheaper electri- 
city is load factor. In stimulating and encouraging the use 
of electric vehicles for every purpose for which they are proved 
to be advantageous, lies the ready means of filling up that 
night-hour hollow in the twenty-four hour load line. 

The Technical Sub-Committee gave consideration to the 
question Whether for light electric vehicles and electric trucks 
there would be advantage in introducing a 50-amp. size of 
charging plug and receptacle in addition to the present British 
Standard 150-amp. fitting. As the result of inquines the sub- 
committee reported that the need for the smaller size had not 
been established. 

In regard to nomenclature, the committee issued a recom- 
mendation, which had been approved by the Motor Trade 
Association and the Commercial Motor Users’ Association, 
that the term “ Electric Lorry? © Van,” or ©“ Wagon,” as 
the case might be, should be used in desertbing the ordinary 
road electric vehicle, and that the term © Bleetrie Truck ’ 
should apply to the small vehicles used for running about 
factories, railway stations, docks and similar places. 

In regard to financial aid, the list of municipal subscribers 
is quite a small one, and the committee hopes that in the 
future it may command more support from the electric supply 
undertakings than in the past. l 

The accounts show income £888, expenditure £778, and 
there ìs a surplus of assets over liabilities of £431. 


The Northrup-Ajax Furnace. —Some additional particu- 
lars regarding the construction of the high-frequency induction 
furnace, described in our issue of Dec. 13th, 1918, which 18 
being developed in America by Dr. $. P. Northrup for the 
Ajax Metal Co., of Philadelphia, Pa., employing high-frequency 
currents and dispensing with iron cores, are given by 
the Engineer. The primary winding consists of a number of 
turns of water-cooled copper tubing surrounding a cylindrical 
quartz vessel, This vessel contains an inner refractory cylin- 
der holding the melt, the space between the inner and outer 
cylinder being filled with silica or zireonia sand. An oscilla- 
tory current circuit with a discharge gap is used to obtain the 
high-frequency currents—10,000 to 20,000 cycles per second— 
and with this system the furnace has so far been studied up 
to 6U KW. As at present developed, the furnace is particularly 
suitable for laboratory work for temperatures up to 2,500-2,800 
deg. C., as it can be worked under the controlled atmospheric 
or gaseous conditions required for the production of special 
alloys. ‘The commercial possibilities of the furnace for large- 
scale operations depend on the development of less expensive 
and more efficient means of obtaining high-power currents 
at 10,000 cycles or more per second. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh wtll be published 
if considered of sufficient interest, 


The Shakespear Patent Katharometer. 


At the Royal Society conversazione last month the katharo- 
meter, devised by Dr. G. A. Shakespear, of the University 
of Birmingham, and manufactured by the CAMBRIDGE 
SCIENTIFIC INSTRUMENT Co., ID., was exhibited: it is used 
for measuring directly the percentage composition of a 


and the other with a mixture of hydrogen and air in which 
it is required to determine the percentage of hydrogen. If a 
fairly strong current is flowing in the bridge circuit the two 
platinum spirals will become heated, and each will lose heat 
by convection to the copper walls of the cell. The rate of 
cooling and therefore the temperature and resistance of each 


spiral will depend on the physical constants of the gas in the 
cell. The spiral, in a cell containing pure hydrogen, for 
example, would cool more rapidly than one in a cell contain- 
ing a mixture of hydrogen and air, so that the resistance of 
the first wire would be less than that of the second. The 
difference in the resistances of the two spirals caused by the 
unequal rates of cooling throws the Wheatstone Bridge out 
of balance, the extent of the resulting deflection of the 
galvanometer being dependent on the difference in the rates 
of cooling—i.e., on the difference in the composition of the 
gases in the two cells. 

Fig. 1 illustrates a hydrogen purity meter, for testing the 
purity of the gas in balloons or airships, in which the prin- 
ciple of the katharometer is emploved. In this instrument 
one cell of the katharometer is filled with pure dry air and 
sealed, while gas from the balloon is drawn through the other 


Fig. 1.—Hyprocen Purity METER. 


mixture of two gases, such as hydrogen and air. The prin- 
ciple has been applied to instruments for various purposes, 
e.g., for measuring the purity of hydrogen in airships, deter- 
nining the permeability to gases of aircraft fabries, recording 


TG. 2.—AppaRATUS FOR TESTING THE PERMEABILITY OF AIRCRAFT 
FABRICS. 


atmospheric humidity, &c. The katharometer consists essen- 
tially of two identical platinum spirals contained in two cells 
drilled in a copper block, and connected to form opposite 
arms of a Wheatstone Bridge. The two cells are filled with 
the gases under comparison, ¢.g., one with pure hydrogen 


cell by means of a suction pump. The galvanometer in the 
Wheatstone Bridge circuit is a double-pivoted moving-coil in- 
strument, with a pointer which moves over a scale graduated 
in percentages of hydrogen. The percentage of hydrogen in 
the balloon gas can therefore be read directly on the scale, 
and by subtracting the reading from 100 the percentage of air 
can be obtained. 

An apparatus for testing the permeahility of aircraft fabrics 
is shown in fig. 2. A circular piece of the fabric under test 


Fic. 3.—SHAKESPEAR PERMEAMETER. 


is clauped between the base and the top plate of the per- 
ineameter, Which Js shown In greater detail in fig. 3. ‘Lhe 
base plate and top plate are recessed to form a gas chamber, 
which is divided into two parts by the fabric, the ridges in 
the plates preventing the fabric from sagging. Hydrogen is 
passed through the upper compartinent by means of the gas 
inlets in the top plate, while the lower compartment 1s filled 
with clean dry air, after which the inlets into this compart- 
ment are sealed up. A katharometer is screwed into the base 
of the lower compartment and connected to the indicating 
Instrument in Which are contained the palvanometer and the 
remaining coils of the Wheatstone Bridge circuit, and which 
is calibrated to read directly the percentage purity of the gas 
in the lower compartment. In this case one cell of the 
katharometer is filled with pure dry air and sealed, while the 
other is open to the gas in the lower compartment. This gas, 
owing to the leakage of hydrogen through the fabric, will be 
air contaminated by hydrogen, and the permeabilities of 
ditferent samples of fabric can be compared by comparing the 
rates at which the hydrogen in the lower compartment be- 
comes mixed with air. The edge of each sample, where it is 
gripped between the two halves of the permeameter, is coated 
with wax, and to ensure that the area of the uncoated portion 
shall be the same in all samples, the wax is applied by means 
of a dipper, shown at the back of fig. 2, in which the fabric 
is enclosed between two plates of exactly the area required, 
and the plates are then rotated so that their edges dip in 
melted wax, the ring of fabric uncovered by the plates thus 
becoming coated with a laver of the wax. 

Katharometers have also been used to detect leakages of 
hydrogen through the seains, &c., of balloons and airships. 
In this case the katharometer, which is connected to the in- 
dicator by long flexible leads, is used to explore the surface 
of the balloon to be tested, and the presence of leaks ag 
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shown by deflections of the galvanometer. Greater sensitivity 
can be secured by using a reflecting galvanometer instead of 
the pointer type. _ à 
When the katharometer is used as a humidity tester one 
cell is left open to the atmosphere, while the other is closed 


by a screwed cap containing phosphorus pentoxide to ensure. 


that the air within it shall always be perfectly dry. To 
enable a record of changes in humidity to be obtained a re- 
cording galvanometer is used iu place of the ordinary indi- 
tator. ‘The type of recording yalvanometer used is that 
commonly known as the thread recorder, in which the pointer 
of a suspended coil galvanometer is automatically depressed 
once every minute or half minute on to a thread impregnated 
with ink, which passes above the surface of a revolving drum 
carrying a chart. By this means the thread is pressed by the 
pointer against the chart and a dot is made which records 
the position of the pointer at that moment. The succession 
of dots so made forms a record of the varving positions of the 
pointer, and the charts can be calibrated in terms of humidity. 


The ‘‘ Lettgo ” Mechanical Overload Release. 


The ‘‘Lettgo’’ release, as the name implies, is a 
device which will automatically disengage the driving power 
from the driven machinery if the load exceeds a predeter- 
mined amount, thus allowing the driving motor to run free 
without friction in the release. The release will, it is claimed, 
take care of an overload gradually, as well as suddenly 
applied; it ean also be set so that it will not trip out with 
sudden jars, or shocks, such as are received in a crusher or 
shearing machine. The device is made svmimetrical, and can 
be assembled to operate in either direction. The springs have 
a means of adjusting the tension so that the release will 
operate at the proper load, and the proper factor of safety is 
alwavs maintained, no matter how often it operates, 

Fig. 4 shows the ‘‘ Lettgo’’ mechanical overload release as 
built to be applied to the driving gears of a typical endless 
chain bucket convevor installation for handling coal, 

In the illustration (fig. 4) the spider a keyed to the shaft B 
has triggers ¢ pivotaliv mounted on link D with the ends en- 
gaging Inside notches in the rim of the drum r and roller K in 
the spider A; springs k regulated to any desired pressure by 


( 
Kia. 4.—THe © Letrco ” OVERLOAD RELEASE. 


the adjusting nuts H hold the ends of the triggers on the 
roller K under normal condtuons, but when the drive is over- 
stramed the compression of the springs will permit the ends 
of the trigger to drop into the position shown in the cut, 
releasing connection with the rhn r and allowing the driven 
machine to stop. 

To set the driving triggers in the driving position again, 
the collar s is provided, having fingers which engage pins on 
the lower ends of triggers ce. By turning this collar by means 
of a spanner, the triggers will be moved to the original 
position, and the outer ends will at the same time enter 
notches in the drum r, thus renewing the transmission con- 
nection. 

A cover G fitting the end of the drum r protects the 
entire mechanisin, which can be packed with grease. The bub 
of drum F may be extended to receive wheel or gear, and have 
a bushing for running loose on the shaft, or may be keved 
directly to a separate shaft, thus forming a coupling device, 
in Which either element mav be the driver. | 

The above form of release in four different sizes is being 
manufactured by the Link Belt Co.. of Chicago. It has been 
Whats by Frank B. Atranp, 124, So. Cuyler Ave., Oak 

ark, M. 
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The Swedish Telephone Industry.— Sv. Daybl. for May 26th 
stated that Allmänna Telefonnktieholaget L. M. Ericsson, which is 
an amalyamation of Stockholms Allmänna Telefonaktieholag and 
A. B. L. M. Ericsson & Co., reports for 1918 a net profit of Kr. 3°74 
mill.. and distributes a dividend of 6 per cent. Competition from 
Anglo-Saxon industrial countries has greatly increased, threatening 
the Swedish export industry in a way that makes it necessary 
greatly to reduce the costs of production. Concerning the branch 
companies, the report states that Russische Aktienvesellschaft 
L. M. Ericsson & Co.in Petrograd. had to close in March. 1918, 
and dismiss the workers. The British L., M. Ericsson Manufac- 
turing Co.. in London, has been fully occupied and shows good 
results. The dividend tor 1918 is 10 per cent. “ Ericsson,” in 
Vienna, and *' Ericsson,” Budapest, have also been fully employed, 
except for a short interval of stagnation. These com panies “pay 
dividends of 7 and 12 per cent. respectively. Ericsson Manufac- 
turing Co., in Buffalo. has been doing very well, and proposes a 
distribution of 10 per cent. From the Société des Téléphones 


Ericsson, in Paris, no report has yet been received, but it is believed 
the profit will be insignificant, 


ELECTRIC WELDING IN WARSHIPS. 
By W. H. GARD. 


(Abstract of paper read before the INSTITUTION OF NAVAL 
ARCHITECTS.) | 

THE author proposes to give some indication of the extent 
to which it bas been possible to adopt electrice welding in war 
ship construction, alid shortly to explain what is the scope 
ol its present and possible future usefulness, and the direc- 
tions in which eflors may justly be made in the attempt to 
get the most out of it. Subsequent remarks will assume the 
use of the coated metal electrode. The problem relates to 
the usual materials employed in the structure of warships 
and the prospect of combining these materials into a satis 
factory seagoing vessel; varymg the couposition of these 
materials in order to facilitate their connection by electric 
welding and improve the quality of the joint has seemed to 
offer much promise, but nothing can come out of this with- 
out the collaboration of the steel maker, which collaboration 
inust follow further research and experiment as to its neces- 
sity and extent. 

‘There is no doubt as to the very considerable advantage 
to be gained by the use of this process; to a shipbuilder it 
Is very attractive, and opens out visions of economy and 
efliciency. 

The following example of a repair will, the author thinks, 
be admitted by shipbuilders to be a veritable triumph for 
electrice welding: The cast-steel stern-post of a battleship 
had been damaged to such an extent that the main barrel 
of the stern-post was cracked right through, and in addition 
about half-way down to the lower pintle the starboard flange 
was badly cracked, and it looked as though a long period in 
dock would have to be faced and a new stern-post fitted, but 
it was decided to attempt a complete repair with electric 
welding. 

The repairs to the flange were quickly carried out, the de- 
fective portion wus removed, the space carefully filled 
m, and a well tapered reinforcement was worked on to 
the original stern-post. The repair to the upper defect in- 
volved the removal of a large quantity of sound metal to 
trace and eradicate the cracks and to provide a trough or 
trench of suitable section to enable efficient welding to be 
carried out. The work was skilfully and thoroughly carried 
out In a very confined space in the heat of summer. After 
a total period of about six weeks, some 6 cwt. of metal had 
been welded into the stern-post and the repair was finished. 
As the vessel has seen about 21 months’ sea service since 
the work was completed, doubts or misgivings as to the suit- 
ability of electric welding for this kind of work have been 
dispelled. 

Sunilar jobs of somewhat less importance were cast-stecl 
stern of a © P” boat very badly broken—five separate pleces 
were reassembled, welded together and refitted in place with 
entirely satisfactory results; the shaft bracket of a large 
36-knot destroyer broken through—the repairs were carried 
out in a few hours at Chatham; and the lower portion of 
stem-post of a Castle liner broken off—new portion was 
forged and welded into place at Portsmouth. A elass of work 
for which eleetrie welding appears eminently suitable is that 
of reinforcing badly worn shell plating. The cost of removal 
and replacement of worn plates which were beyond patching 
Was estimated at about seven times the cost of reinforcement 
by electric welding, quite apart from the extra time required 
in dock for renewing the plates. 

An elaborate series of experinents was carried out at 


Portsmouth in August, 1917, in order to more fully 
Investigate possibilities, the goal being the al-welded 
ship. Although some highiy successful test results were 


obtained on specimens produced in the shop for the purpose. 
experience has shown that the efficiency of a welded butt 1n 
a ship cannot be estimated from the results of tests on small 
samples. This conclusion is highly important; shop condi- 
tions will admit of perfect welling if really skilled workers 
are employed, whereas the conditions in the ship are much 
less favourable. The skill of the welder is the most nn- 
portant factor in the performance, and if the conditions 
under which a weld is made are not entirely suitable, reliance 
cannot be placed on the result. 

To determine whether a welded joint would be affected by 
searwater, fest pieces were prepared and subjected to corro- 
sion for a pernod of twelve months, and afterwards tested— 
the result being shown in the table, p. 6l. These experiments 
have been and are still being prosecuted with considerable 
success at Portsinouth. From the point of view of tensile 
etrength a good welded connection js quite satisfactory, but 
in ductility the welded joint falls a long way behind that of 
the continuous plate. This feature appears to be common 
to all welded work—as a general rule less success is obtained 
with plates above 4 in. thick both as regards strength and 
ductility, but excellent results are obtainable with plates up 
to l in. in thickness; and further, fat or downward welding 
is the most easy to carry out. and the results are usually the 
best with this type of welding. The application of electric 
welding to new construction would depend upon the extent 
to which the details could be designed and arranged to ensure 
the maximum amount of flat welding at the ship, and 


elimination as far as practicable of the difficult overhead and 
horizontal welding. 
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Incidentally, by comparing welded joints with riveted 
ioints, the “slip ” of a riveted joint under quite moderate 
stresses was shown up with considerable prominence. More 
extensive sources of supply of reliable electrodes appear to 
be necessary before electric welding can take up its proper 
position in general engineering and shipbuilding industries. 


CORROSION TESTS. 


Specimens uncoated 
and exposed to atmo- 
sphere for 4 months, 
then suspended 
between wind and 
tide for 8 months. 


Specimens tested 
shortly after 


Description. f 
welding. 


tion, and wholly 
immersed in ses- 
water 12 months. 


No visible corro- 
sion. 

Up to 50 tons no 
movement. 

At 87 tons weld 
broke and rivets in 
lap sheared.* 

Mean width across 


Welded lap. At 101 tons weld 
Lap 24 in. wide, | broke and rivets 
light vertical weld . in lap sheared. 


along eech edge. : Mean width 
across section of 


weld, ‘19 in. 


movement. 


lap sheared. 


section of weld, 
20 in, 
Welded butt. Up to 60 tons Up to 100 tons no At 139 tons weld 
Butt welded on ; no movement. movement, hroke and rivets in 
flat, strapped at At 117 tons plate At 144 tons plate | lap sheared. 
hack. Edges of | broke through | and weld broke. 
strap caulked. line of rivets. 


' This result, being less than the original result, was probably due to stress not 


being uniformly divided between the two welds of the lap, and not to corrosion. 


A few experiments have been carried out as to the prac 
dicability of forging electrically welded connections. There 
Is no Indivation that electric welding produces a ‘‘ hot short- 
ness.” 

Some stmples of good and inferior welds by varving makers 
af electrodes have been subjected to microscopical examina- 
tion, to trace the relation between the physical properties 
and their strueture, which lead to the opinion that fracture 
was due to flaws, and the experiments revealed no connection 
between the microstructure and the physical properties of 
the weld; the skill of the welder was the predominating 
factor in successful welding. 

At an early stage m the progress of the experiments re- 
ferred to, it was decided to weld portions of the bulge struc- 
ture fitted to one of H.M. vessels. Tt was thought. that there 
would be no gain in welding any of the non-watertight por- 
tims of the work. The combination of widely spaced rivets 
and welding, which was adopted for the watertight portions, 
did not interfere with the present practice of erection and of 
efherently closing the work. A Jap with a single row of 
widely spaced rivets welded on both edges is superior in 
arength to any riveted connection in cammon use, and 
To to 8 per cent. of the riveting and drilling would be saved 
according as the connection is compared with the double 
or treble riveted buttstraps. 

The experiments clearly show that the introduction of widely 
spiced rivets had no effects on the strength of the joint, 
the whole of the strength being derived from the weld: these 
structures would have been equally strong had the riveting 
heen omitted altogether. The plating was arranged on the 
clinker svstern, so as to make the outside weld, which is 
relied upon for watertightness, a downward weld. The water 
tast showed that this course was justified. Tn a subsequent 
vessel the raised and sunken system was adonted and the 
results were not so satisfactory, as the overhead welding 
involved a much greater strain on the operators. It was 
found comparatively easy to train an operator to make a 
single run of overhead welding. but a great deal of training 
was necesary to enable successive runs to he added to the 
first run satisfactorily. 

Welding can be snecessfully applied to structural work if 
there is sufficient time to give the various details full eon- 
sideration, Whether this hybrid type of construction merely 
marks a transition stage it is diffienlt to say, but with 
our present experience it is certain that before this transi- 
tion is complete a considerable amount of research work will 

P necessary concerning the many variants. Occasional 
failures in the Royal Dockvards have mostly occurred with 
butt-welded joints. Conditions at the time did not permit 
of the causes of failure being more fully investigated. 

Attempts have been made to weld defective butts and 
straps in ships’ oil tanks without conspicuous snecess, prob- 
ably owing to the presence of oil and red lead, whilst the 
welding caused adjacent rivets to leak. Tn these cases the 
added metal was found so hard as to be almost uncaulkable. 
Tt is desirable to avoid the use of rivets if it is wished to 
ensure the suceess of a welded joint. rivets in such a joimt. 
if onlv for the purnose of closing the work. tend to decrease 
the efficiency of the joint. Experience showed that resist- 
ances and other accessories supplied were but ill adanted for 
rough usage at the ship, and much more robust fittings are 
essential. 

On the experience to date, it has been agreed with certain 
builders to work on lines pursued at the dockyvards as a 
preliminary to enable them to acquire a skilled staff of 
welders, so as to be readv for a further advance. At present 
neither designers, draughtsmen, workers, nor shipyard ap- 
plances are sufficiently advanced or educated in the matter 


Specimens coated 
with one coat of pro- 
tective and one of 
anti-fouling composi- 


Up to 100 tons no 


At 129 tons weld 
broke and rivets in 


Mean width ACTOSS 
section of weld,°23 in. 


to embark on any extensive application of electric welding 
to naval architecture. Recommendations for further de- 
velopment will receive every encouragement. It has been 
customary to await proposals from firms, and no attempt 
has been made to force the pace, as failure would lead to a 
want of confidence in the process. 

There is a big field for usefully employing electric welding 
for fittings where the maximum seagoing stresses can be 
fully represented, either by a practical test or testing 
machine, and in these cases we would encourage any pro- 
posal to use electric welding as a substitute for forging or 
casting as the case may be. In this convection an LS-1n. 
torpedo tube has been electrically welded and tested without 
showing any sign of weakness or flaws, and an extension 
of this process for the purpose is under consideration. 

[i may be argued that we are justified, in view of the 
labour-saving possibilities of electric welding, in proceeding 
at a much faster pace, but these opinions are based upon a 
considerable amount of experience, and until the difficulties 
of erection without angles or rivets, aud properly closing 
work, have been overcome, and a close study has been made 
of the means to be adopted for proceeding with the work as 
expeditiously and efficiently as with the customary processes, 
we hesitate to commit ourselves to accepting. The process 
has not reached tho stage where it can be specified by the 
naval architect, as full reliance upon the results produced by 
the average shipyard worker cannot be expected at present. 


THE NATIONAL PHYSICAL LABORATORY. 


CHIEF of the institutions which helped so much to smash the 
Germans’ reputation as the pre-eminent material scientists 
is the National Physical Laboratory at Teddington, where 
on ‘Tuesday afternoon, June 24th, Sir J. J. Thomson, President 
of the Royal Society and chairman of the board, welcomed 
a large number of visitors, the ocecasion being the annual 
inspection of the laboratory. Sir Richard T. Glazebrook, 
director of the Institution, and his staff conducted the guests 
through the buildings, eazplaining the interesting and in- 
genious apparatus in the various departments, and = striking 
experiments were made to demonstrate the varied activities 
of the institution. In the electrical department accurate 
capacity measurements at low frequencies and an electrical 
method of measuring frequency were to be seen, while in a 
hut in a meadow measurement of the amplitving power of 
valves at audible frequency, a three-clectrode valve set to 
produce oscillations of audible frequency, and reception of 
continuous Waves by the heterodyne method were demons- 
trated. In the electrotechmes laboratory the Paterson-Walsh 
electrical height indicator, which was used as part of the 
London air defences, and an instrument for testing radium- 
painted dials were on view, and tests were carried out on 
Insulators for B.P. transmission (35,000 to 100,000 volts) under 
artificial rain, on are lataps for searchlizhts, and on the heat- 
ing effect In buried cables. In the heat division of the physics 
department, apparatus fer deterinining the thermal econ- 
ductivity of qnatertals emploved for the insulation of cold 
stores and for detecting the contaminated regions in thermo- 
elements, as well as an electrical instrument for imdicating 
at a distanee the depth ot petrol in fuel ianks. were shown, 
while in the opties division tests for sextants, telescopes, 
hinoewlars, prisms, mirrors, lenses, &e., were explained. 

Interesting exhibits were to be seen in the gauge and 
screw rooms af the metrology department, and in the Fronde 
National Tank two different types of experiment were made 
on seaplane floats. In the metallurgy department demonstra- 
tions of rolling high-tensile aluminiun: alloys were given, and 
in the Wernher building exhibits of experimental light alloy 
products were on view, together with heating and cooling 
curves: the gradient furnaces and plotting chronograph were 
also seen in operation. Metallurgical microscopy was ex- 
plained, and in the foundry the recuperative gas furnace and 
the electric “ring °“ furnace were seen in operation at high 
temperatures. 

In the aeronautics department various demonstrations were 
made with different sizes of wind channels, and many ìn- 
teresting exhibits were on view. Finally. in the engincering 
department, the Lanchester worm-gear testing machine and 
apparatus for the determination of the viscosity of liquids at 
high pressure, for the measurement of Journal friction. and 
for testing the wear of stranded cables were explained and 
seen at wook, as were also an extensometer for use at high 
temperatures; a high velocity impact-testing machine; a wear- 
testing machine, and a fatigue-testing machine for alternating 
torsion tests. 

Considerable additions have been made to the buildings, 
and those commenced in the early part of last vear are now 
nearing completion. It was announced that the annual re- 
port of the laboratory would henceforth be presented at the 
end of the vear instead of, as previously, in June. l 

The important developments that have taken place during 
the war indicate the unremitting and enthusiastic activities 
of the first director—Sir Richard Glazebrouk—whu is to retire 
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in September. Here many of the wonders of the war had 
ther ongin, and they should be amongst the greatest assets 
of the reconstruction which is to come. Obviously, much 
ol the work done was done in secrecy-—some is to be secret 
lor ever--t will suttice to state, however, that we owe the 
developlient of standardised and specialised production, 
Which gave us the necessary volume of munitions, almost 
entirely to [eddiungton; and to the workers of this institution 
alone is due the creation of a second line of material, tested 
and ready for application, should we have been isolated from 
certain supplies; here were determined the conditions for 
automatic stability of aeroplanes which rendered night flying 
possible; and here also were performed a thousand and one 
tasks of unexpected and unusual character and of an un- 
exainpled urgency. 

As the institution commenced to thrive upon its work the 
Treasury increased the annual grants about 14 or 15 hundred 
per cent., and gradually the Admiralty, War Office, Ministry 
of Munitions, and the Air Service generally, came to rely upon 
it for most things that mattered; during this period the 
usual advisory work, greatly intensified by the war, was also 
being carried out. The fact that the Government and manu- 
facturers never looked to the staff at ‘Teddington in vain is 
a striking testimony to their ability. 

One of the many original devices designed since the war 
began is a curve plotting chronograph, the invention of Dr. 
W. Rosenhain, F.R.S., which enables the study of thermal 
changes in metals and alloys to be carried out with the 
necessary exactitude. In this device, a thermoelectric junc- 
tion between the metal and the instrument meves a spot 
of light reflected from a galvanometer according to the tem- 
perature of the metal, and the tapping of a key by the ob- 
server registers Inverse rate heating and cooling curves direct, 
Without the tedious and unsatisfactory labour of counting 
chronograph tapes and curve plotting by hand. 

f equal importance, perhaps, was the testing and im- 
provement of pyrometers and other special precision thermo- 
meters for checking heat treatments, and the improvement in 
constitution and production of non-magnetic materials for 
instruments, electrodes for spark plugs, and many other 
things. Further, knowledge acquired by the examination of 
the composition of metals by means of X-rays in conjunction 
with microscopical methods and other means wil] shortly be 
available for the service of the industry of the country. 

In “ wireless ” some remarkable results have been obtained. 
Here Mr. F. E. Smith, F.R.S., working in conjunction with 
others, has helped in the development of directional wireless 
and the 3-electrode vacuum valve. By means of a small set 
of these valves connected in series and forming a receiving set, 
mounted in the basement of old Bushy House itself, messages 
gent out by a low-power apparatus 


l on a ship with a wave 
length of 300 inetres can be picked up and heard in anv 


part of the room without the aid of the telephone cap. 
Tuned to a longer wave length, messages from the continental 
stations can be heard more clearly. For instance, messages 
from the Eiffel Tower can be heard distinctly and read more 
than 100 yards away on the ground floor. 

A device invented and perfected by two of the staff at 
Teddington is the Paterson-Walsh electrical height finder for 
aircraft. Two planes. with telescopic attachinents, are placed 
at a known distance apart, and, when an aireraft appears, an 
observer attached to each moves the plane until he has the 
ship in view through the telescope. When this eondition is 
fulfilled he presses a switch counmunieating with the second 
observer, who in turn goes through similar operations. When 
both switches are pressed, showing that each observer has 
the ship in focus. the angles of the telescones to the ground 
and the planes to each other are mechanically rece: ded, as is 
also the exact height at which the aireraft observed is fiving. 

Tn addition to its own duties, the staff at Teddington has 
given freeiv of its best members to other departinents and 
other fields. Many of the vounger members joined the Forces, 
and some who could ill be spared will never return; but an 
idea of the extension of the laboratorv’s activities can be 
had from the fact that the pre-war staff of 187 has been 
increased to 582. of whom some %W0 are women, the additional 
members of the staff. other than those ene 


i l gaged on purely 
mechanical duties, being practically all science graduates of 
some recognised university. 
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French Views on Dealing with the Germans.— 
“Should we do business with the Germans?” inquires a corres- 
pondent of l Flectrieité. “Why not? Our Allies. the English and 
Americans. have not waited for the rigning of Peace to realise 
some handsome profits." What we have to do. continues this 
correspondent. is to exclude the German traveller. fo that Germany 
may not compete with the national industry in our market. This, 
however. alas, is in vain. for Boche material can he procured in 
France in good condition, so a firm informed him when applying 
for prices of electric apparatus. A Zurich correspondent of our 
contemporary reaffirms the first statement. “The English and 
Americans have already, at the present moment, begun to deal 
with the Germans on a great scale.” Without presuming to pre- 
judge the question, he adds that it is one which French economists 
and manufacturers should re-examine in all its complex bearings 
before coming to a final decision. 


LEGAL. 


Marconi's WIRELESS TELEGRAPH Co. v. THE CROWN. 
(Continued from page 11.) 


On Tuesday, July Ist, the Sonicitor-GENEKAL questioned Mr. 
Isaacs about an alternative proposal that the company should: 
have a capital payinent for erecting the stations instead of 
royalties on the gross receipts. The figure mentioned by the 
Solicitor-General which the company was to receive was 
£1,300,000, and he suggested that the cost of the work would 
have been £750,000, leaving the company £550,000. 

Mr. Isaacs said he could not agree. The Marconi company 
had, he said, erected a long-distance station in Norway, the 
agreement being that they should receive 10 per cent. royalty 
on the receipts. There was a clause providing that the 
royalty aught be commuted by payment of £30,000, but, 
Witness said, there were many cousiucrations which entered 
into the making of that clause. ` 


The SOLICITOR-GENERAL: As the matter stands under the 
contract, it was clear that the Postmaster-General might have 
dispensed with the services of the Marconi Co.? 

Mr. Isaacs: 1 don't think so. He could if he had found 
something else which superseded everything that the Marconi 
Co. was able to offer. Witness agreed that for strategical 
purposes there existed transmitting stations which were not 
dependent on Marconi patents. Witness said the Marconi 
Co. was interested in the present Poulsen patents. Mr. Isaacs 
characterised as “‘ nonsense” a suggestion by the Solicitor- 
General that when the proper deductions were made the 
ainount due to the company would be less than £50,000. 

Re-examined by Sir Epwarp Carson, witness said the com- 
pany’s remuneration was to be in royalties. 

Was it ever suggested before vou came into Court that the 
Government could erect an equally efticient system without 
any of the Marconi patents?—No. 

Has any eflicient commercial station been erected in these 
islands except under the Marconi patents?-—Neither in these 
islands nor anywhere else to my knowledge. 

The growth of wireless traffic was mentioned by Mr. Isaacs 
in connection with the Clifden-Glace Bay service. In 1913 
there were transimitted from Clifden 551,000 words of Press 
messages, and in 1914 453,000 words. For the years 1916 and 
1917 the Press traffic was respectively 16,000 and 5,000 words. 
This was due to the growth of the ordinary traffic which 
made it impossible to cope with the Press messages. 

Mr. Joux St. Vincent Perts stated that he had been em- 
ployed by the Marconi Co. since 1899. He became deputy 
chief engineer in 1906, and head of the patent department 
formed in 1910. He declared that there were difficulties in 
connection with long-distance wireless as compared with short 
distance, which were never contemplated till they were met 
with. There was nothing to compare with the Marconi 
system for long-distance work. For commercial purposes there 
was no competition with the Marconi system, and there was 
no good system which could compete with it. Other systems 
had been tried, and in one instance another system—the 
Poulsen—was working, as had heen stated, between San 
Francisco and Honolniu. 

At the resumed hearing on Wednesday, July 2nd, Mr. Pletts 
was cross-examined by Mr. T. Terrell, K.C. for the Crown. 

Mr. TERRELL said the Crown proposed to show that thev 
need not have used any of the Marconi patents. The Marconi 
Co. declared that they could not have carried on a wireless 
service without using some of their patents, and he wanted 


A know which patents they said it would have been necessary 
© use. 


Mr. PreTTS stated that each part of the transmission ap- 
paratus from the dynamo to t i 


he aerial was covered by patents. 
The company had special patented apparatus for receiving, 
but he did not think it had been decided what type of receiv- 
ng apparatus was to be used on the Empire chain of stations. 
Ir. TERRELL took witness through a long list of Marconi 
patents. The most important, said witness, was probably the 
7,777 patent, which had by 1918 expired everywhere. The 
next most important patent, perhaps, was the Fleming valve, 
which was used for internal receiving and detecting. 

Mr. TERRELL: As a detector, was that essential? 

Witxess: No, it was not essential. That patent, witness 
said, had run out in this country. Another patent related 
to a disk which made a musical note at the receiver that 
could be heard above the noise of the atmospherics. 

The use by Mr. Terrell of the word “ essential” in regard 
to several patents prompted his Lordship to ask: ‘‘ What is 


the meaning of ‘essential’? T thought vou would admit 
the State would have the best.” 


Mr. ‘TERRELL: That depends. 
effective system, but if there was something which was 4 
little better, but not so much better as to induce the State 
to pav 10 per cent. royalty, the State would be entitled to 
use the alternative. as a matter of economy. 

Mr. Justice Lawrence: I don’t see how I am to determine 
the extent to which the P.M.G. would regard efficiency as 
satisfied if it was mere economy. It seers to me the scheme 
Was really intended to have as good a wireless service as he 
reasonably could, not to have one as cheap as he reasonably 


The State would have an 
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could. Is not the point whether it would have been com- 
mercially useful? | 

Mr. TERRELL: I will adopt that term. It is a good term 
and @ true term. | a 

In the course of his further cross-examination as to the 
various patents in which the Marconi Co. were interested, 
Mr. Terrell challenged the validity of one which had reference 
to sectional steel masts, when Sir Edward Carson raised the 
point that his Lordship under the reference ought not to 
try the validity of any patent. 

His LorpsHiv thought the matter had better be reserved. 
Unless all the other patents were unavailable from having 
expired this question would not arise. His direction, he said, 
was to try the question of compensation, and there was no 
order to try validity of patents. 

Continuing his cross-examination, Mr. TERRELL asked: Is 
this particular patent essential to any station? 

WitNEss replied in the negative, adding, ‘‘ but it is a con- 
venient forin of mast and 1s no doubt much cheaper than 
other forms.” 

Having taken the witness through the list of patents, Mr. 
TERRELL remarked that he was going to one of the alterna- 
tives which the P.M.G. could have adopted instead of the 
Marconi patents. He put in a blue print drawing of a Poulsen 
transmitter. 

His Lorpsuip: Will this not involve me in an inquiry as 
to the terms on which this could be used? 

Mr. TERRELL: No. This contains nothing that is not open 
to the whole world. 

Witness was questioned about various details of the trans- 
mitter. He described the blue print as ‘‘ very diagrammatic,”’ 
and said that some of the parts of the apparatus might involve 
the use of some of the Marconi patents. What was shown 
on the diagram could not be used for any high powered, long- 
distance wireless. Upon further crosse¢xamination relating 
to details of the Poulsen system, Sir Edward Carson com- 
mented: ‘‘ This is very inconvenient.” 

His Loxpsuip: It is. I had no idea I was to be plunged 
into this sort of inquiry when I undertook the case. 

Counsel asked witness: ‘‘ At the end of 1918 had not the 
Poulsen arc system been so developed as to be a practical 
alternative to anything the Marconi Co. possessed without 
infringing any of the Marconi patents? ” 

Witness: No. I don’t think it is even to-day anything 
like an alternative. Its efficiency is nothing like so great. 

The Poulsen receiving apparatus, witness said, also ap- 
peared to involve the use of some of the Marconi patents. 

At the conclusion of Mr. Pletts’s cross-examination, Sir 
EpwarD Carson asked leave to defer the re-examination of 
the witness till they had been furnished with a complete 
specification of the alternative Poulsen system which had 
been referred to. He complained that the Crown were trving 
to say to the whole world: ‘* You can use wireless without 
paying anything at all for it.” 

Mr. TERRELL: That is true. 

Sir EpwarD Carson: That is an attempt to smash the 
Marconi organisation throughout the entire world. 

Mr. TERRELL: Is there at this moment anv suggestion that 
the Marconi Co., with their principal patents gone, have a 
complete monopoly of wireless? 

Sir Epwarp Carson: Whoever said that? 

His Lorpsuip permitted the re-examination of Mr. Pletts 
to be deferred, and the hearing was again adjourned. 

The hearing was resumed on Thursday (July 3rd) when 
Mr. Sidney Pears. a member of the firm of Cooper Bros. and 
Co., chartered accountants, who prepared the figures of the 
estimated royalties. due to the Marconi Co., was ex- 
amined by Mr. Leslie Scott, K.C.. M.P. He said that the esti- 
mated wireless traffic that would have been done bv the 
stations, calculated on post office figures of cable traffic done, 
ke words per annum for the 25 years of the con- 
ract. 

Mr. Lesrie Scott mentioned that the Marconi Co. had in- 
creased their capacity for dealing with traffic between two 
stations from 100 words a minute, or 104.000.000 words a 
year, to 300 words a minute. For this increase the duplex 
fystem was responsible, enabling a single station to do 300 
words a minute each way—a total of 600 words. 

Witness stated that on the basis of figures of cable traffic 
for 1913 the total amount of royalties which would have been 
payable to the company for the 28 years of the contract would 
have been £5,000,000. The cash value of those rovalties, on 
a5 per cent. basis, at the present tiine was £3,707 ,000. 

In cross-examination, witness said that the week-end cable 
trafħe had increased from about 1,000,000 words a week in 
1913 to more than 6.000.000 in 1917. 

Mr. S. G. Warner, actuary to the Law Union and Rock 
Insurance Co., stated that in his opinien the proper rate to 
apply for paviment for these rovalties was 44 per cent. His 


conclusion in this respect was made with due regard to the - 


issue of the Victory Loan, which was certain to rise in value 
as time went, on. 

Mr. Goperey Isaacs was recalled to deal with some of the 
points of detail upon which Mr. Pears had given evidence, 
and the hearing was adjourned. 

On Friday Mr. Hunter Gray, K.C., recalled Mr. Pletts, and 
asked: “Do you know of anv svstem which compares in 
eficiency with the Marconi Co. that does not involve the 
use of the Marconi patenta?” 

Witness : No, I do not. 


Mr. HUNTER referred to the report of Lord Parker’s Com- 

mittee in 1913 that the Marconi system appeared to be the 
only system capable of fulfilling the requirements of an lui- 
perial wireless service, and asked witness what his view now 
Was. 
Mr. Pietrs: I think that statement is still quite true, and 
In some respects perhaps more so because the requirements 
are more ditticult to-day. More stations are talking to-day, 
and some of the improvements, particularly for the elimina- 
tion of interference, are more important. 

in your opinion does the system shown on the blue plan 
which has been put in and the specification comply with the 
definition of the expression ‘long-distance installation? 
—No, I don’t think so. The system shown here is not an 
up-to-date system, and even the apparatus here has been 
improved upon. This could not be worked with high power. 


Using high power, said witness, one of the great difficul- 
ties with the Poulsen system was the great heat generated in 


the arc. Patents had been devised to overcome that. 
Mr. Hunter Gray: Mr. Pears mentioned a patent devised 
by the manager of the Russian Marconi Co. Is it a system 


equally efficient as the Marconi system?—No. It requires 


many additions which are patented. 
Mr. ANDREW Gray, chief engineer to the Marconi Co., said 


he agreed with Mr. Pletis’s evidence as to the want of 


efficiency of the alternative system. 


Sir EDWaRD Carson said this concluded the case for the 


Marconi Co. 


The ATTORNEY-GENERAL (Sir Gordon Hewart, K.C.), for the 
Crown, stated that the Marconi Co.'s claim to receive 
£7,181,000 was a claim to receive the equivalent of nearly 


five times its capital. The sum claimed was an amount which 
at 5 per cent. interest would produce £365,000 a year, or about 
23 per cent. on the capital of the company in perpetuity. In 


consequence of the war the carrying out of the contract in- 
volved difficulties, and negotiations took place between the 


Post Office and the Marconi Co. Experience had proved 


that the Marconi Co. were hard bargainers, and finally the 
Cabinet took the matter out of the hands of the Post Office 
and directed the abandonment of the contract. There was + 


prolonged effort to work out some agreement with the com- 
pany on reasonable terms, and that had all along been the 
attitude of the Post Office. There was no wish to ruin the 
Marconi Co. as had been said. On the contrary, it was the 
refusal of the company of all reasonable terms, and the 
exorbitant nature of the claim they had put forward which 
involved them in any Jeopardy there might be. The Attorney- 
General pointed out that the erection of the stations involved 
an expenditure of £360,000, and asked whether it could be 
suggested that the company had by the abandonment of a 
echeme involving an outlay of that amount, lost a sum in 


royalties which was estimated at £7,000,000. If a system of 


equal efficiency could have been found it would have been 
the duty of the P.M.G. to put an end to the payment of royal- 


ties. He intended to prove two things: (1) That ue to 
ave 


the end of 1918 no commercial wireless messages could 

been or would have been allowed to be sent; (2) after that 
period it would have been possible, apart from the existing 
Marconi patents, to provide substantially an equally efficient 
system. That was not an hypothesis, but was based on 
experience in other countries, notably America, France, and 
Italy. In the event of his Lordship being satisfied that that 
was the fact, there was an end of the conipany’s claim. In 
the absence of an alternative system: of equal efficiency, bis 
Lordship’s task was to inquire what was a fair amount of 
compensation to pay the company. He submitted that the 
company's claim was grossly exaggerated. The Attorney- 
General added that he would show that even with all the 
assumptions that had been made on behalf of the company, 
ae at figure of damages was in the neighbourhood of 
£50,000. 

Mr. F. J. Brown, an assistant secretary of the Post Office, 
in charge of the foreign and wireless telegraph branch, said 
the Government were spending a large sum on wireless re- 
search, and the progress made had been enormous. Witness 
said in his view the rovalties from the stations would have 
been coniparatively small, because the traffic would have been 
comparatively small. If contrary to that view the traffic had 
been large, as practical people, the Post Office would have 
had to consider the royalties paid in comparison with the 
cost of replacing the svstem by some equally efficient, if not 
more efficient system, if thev could have found one. Wit- 
ness said that the basis of the Marconi Co.’s claim for 
£7,000,000 was the war traffic of the vears 1916 and 1917. 
The war traffic was out of all proportion to the traffic in 
peace vears, and from his study of the matter he formed the 
view that it was entirely illusorv to take war years as the 
basis of calculation for peace years. 

The hearing was adjourned. 


BREACA OF REGULATIONS AT SHEFFIELD. 


At the Shetheld Police Court, on July 3rd, the Sheffield Cor- 
poration were fined £20 for failing to comply with the regula- 


tions governing the generation and use of electrical energv. 


According to the report of the Sheffield Independent, Mr. 
John Law, H.M. Inspector of Factories, explained that at the 
Neepsend power station of the Sheffield Corporation, a new 
panel was being put on the switchboard to replace one which 
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had been burnt out. The particular section concerned was 
luade dead, but from the adjoining section sume live wires 
hung over. These should either have been tied up or screened 
oft. While a student, Robert Varley, was helping to fix a 
bolt with a spanner, an explosion occurred, owing to his arm 
or the spanner catching the live wires. The youth was burnt 
on the face and hands and blinded for the tune, though he was 
how regaining hbis sight. 

Mr. Kk. B. Gibson, Deputy Town Clerk, explained that to 
have put the whole switchboard out of action would have 
thrown twenty or thirty thousand people out of work, and 
the shortest tune for the repairs would have been two weeks. 


LANGTON v. BARTSCHI. 


In the Chancery Division, on July 2nd, Mr. Justice Astbury 
dismissed with costs an action by Edward Charles Langton 
against Otto Bartschi, by which the plaintif claimed under 
an agreement that he was entitled to a fourth share in letters 
patent 19,963 of 1912 for improvements in magneto electric 
machines, granted to the defendant. The particular invention 
related to pole shoes, a component part of the magneto. 

His Lorvsuip, in giving judgment, said the defendant relied 
on the defence that he signed this agreement on the faith of 
a promise by the plaintiff to obtain the signature of one 
Wiliam Albert Fox, and only on that condition, and that 
the condition not having been carried out, the plaintiff could 
not sue on the agreement. It ought to be observed in the 
defendant’s favour on this point that the plaintiff swore in 
the witness-box that although he knew that the defendant 
wished to have Fox's signature to the atreement, all he eared 
about was to get the defendant's signature, and he cared 


nothing whether Fox sisned or ‘not. The action wholly 
failed, 


Watson, Marsu & Co. v. COHEN. 

INJUNCTION TO Restrain ‘ERADING. 
In the Chancery Division, on July 4th, 
heard a motion for an injunction by Watson, Marsh & Co., 
electrical engineers, to restrain George Cohen, now carrying 
on business at King Street, Cheapside, as the Reliance Elec. 
trical & Maintenance Co., of Golders Green, from carrying on 
business within a 3-imile radius of 24, Golders Green Road. 

It was stated on the plaintiff's behalf that the defendant 
sold his business at Golders Green to the company, that he 
was living at Woodstock Road, about a bundred yards from 
Golders Green Road, and that he used the telephone from 
his place in King Street to his private house for the purpose 
of getting orders for work within the radins. This radius 
was established by a deed which he entered into with the 
company when he sold the business to them. 

An affidavit by the defendant was read in which he denied 
the allegation that he had broken the covenant. 


_ His LORDSHIP granted an interim injunction over the follow- 
ng week. 


Mr. Justice Peterson 
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NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs Serton-Jones, O'Dete anp 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C.1 


15,730. 
June 23rd. 
15.742. 
June 23rd. 
15,748. “ Electric induction apparatus.“ British Thomson Houstan 

(General Electric Co.) June 23rd. 
15,751. ©“ Electric water heaters.” W. F. Cutler. June 23rd. 
a3). “Electric gramophone drive." F. MykRs. June 23rd, 


L5, 38-15,760. “ Electric cooking or heating vessels and apparatus. C, H. 
Lauth. June 23rd. 


15,770. “* Dry-cell batteries.” H. R. Parser. 


15,789." Electric contactor swin hes.” V. 
June 23rd. 


15,800.‘ Terminal connectors.” J. W. Jorpan. June 23rd. 

15,821. “Ignition device.” J. H. Fagan. June 24th. 

15,823. “ Electro-deposition of metals." J. H. B. Jacomrs. June 2$th. 
15,832. *“ Coupling for electrical conduits.” J. Jaccrr. June 24th 


15,880. “ Electric incandescent lamps.” Brivis Tnomson-Hovusion§ Co, 
(General Electric Co.) June 24th, 


15,891. ** Housings and casin 
A. West & Co. June 24th. 

15,895. *“ Telephone transmitters and mouthpieces, &c., therefor.” H. J. 
PaumMek and Vevernone Mantraciurine Co. June 24th. 

15,905. “ Electrical regulating switches.” C. H. Corres. June 24th. 


13,910. “ Field telegraph and telephone exchanges.” A. A. 
k. E. Price. June 24th, 


15.915 & 15.921. “ Sparking plugs.” J. SENDER. June 24th. 
15,932.‘ Magnetic indicator.” C. D. FLINT. June 25th. 


15,937. “ Obtaining alternating currents from existing three-phase sys- 
tems.” A. M. TAVLOR. June 2mh. 


15,948,“ Sparking plugs.” W. H. HarRRIs. June 25th. 

15,972. “ Contact breakers for mMagnetos.” D. C. Dincrey and G. Mayor. 
June 25th. 

15,975. “* Sanitary protector for telephone, &e., mouthpieces.” F 
June 25th. 

16.024. Grids for plates of electric Storage batteries.” H. C 
Van Riven & Co. June 25th. 

16,048. “ Current, voltage or speed 
June 26th. 

16.051. ‘S Magnetos. W. 


“Control switch for dynamos or electric generators.” J. Busse, 


“Electrically operated horns for motor vehis” G. Frecheville, 


Co, 


June 23rd. 
RKEEZE and A. Wist & Co. 


gs for electrical switchgear.” V. BREEZE and 


CLAKKE and 


Hone. 


. SMITH and 
regulator.” R. W. M. 


E. WarMsLey. June 26th. 


THOMSON. 


June 26th. 


- 16,055. “ Sparking plugs.” F. G. Heata. June 26th. 


16,071. “ lgnition switches for motor vehicles.” C. H. Luxe. June 26th, 
16.077. ** Electrically heated clothes 


machine.” M. -Couen, 
16,079. *““ Sparking plugs.” W. J. Gepves. June 26th. 
16,088-9. *“ blectrically heated liquid heaters.” C. H. Laura. 
16,090. ** Electric heating and cooking 

June 26th. 
16,091. 

June 26th. 


pressing 


June 26th. 
apparatus.” C. H. Lavu. 


“ Electrice cooking and heating of fatty products.” C. H. Lau. 


16,118. “ Electric heating elements.” A. SeLvatico. June 26th. 

16,123. “* Manufacturing incandescent lamps. Brivis 
Co. (General Electric Cu.) June 26th, 

16.126. “ Dynamo-electric machines.” 
(General Electric Co.) June 26th, 

16,130. “ Attachment for mouthpicces of 
STOLDART. June 26th. 

16,134. “ Storage battery scparators.” H. L. Bover. June 26th. 


16,140.“ Electric heating apparatus.” E. B. Miter and R. C. Werno. 
June 26th. 


16,141. “ Eiectric switches. R. C. Wrwcu. June 26th. 

16,194. “ Apparatus for cleetrolysing liquids.” J. 5. 
Electro-products, Lid.) June 26th. 

16.165. * Telephones," A. GOLDSTEIN and H. Levi. 


16,173. “ Electrical switchgear, &c.” HarL Bros., 
June 27th. 


16,188. “ Electric welding.” R. F. Woopscrn. June 27th. 


W,2U1. “ Operating and tripping mechanism of oil-break electric switches.” 
R. T. Norton. June vith. 


16,224. ‘‘ Apparatus for indicating faults in 
. aioe bpa 5> ~ 
uition system.” b. L. Grant June 27th, 

16,228. ** Electric transfo: mers.” 


THoMmson-Hot sion 
British “Tnomsox-Houston Co. 


telephone transmitters.” J, 


Writers, (National 


June 2th, 
S5. E. Hane & W. Hace 


internal-combustion engine 


H. L. CROWTHER. June 27th. 
16,230. “Electric incandescent lamps.” BRITISH Tnomson-Huusron Co. 
(General Electric Co.) June 2ith. 

16,234. “ Electric welding,” A. E. McCartny, 
STebLe. June 27th. 

16,2 48. “Electrical measuring-instruments,” Bkriisu WESMNGHOUSE 
Brce & Manxurxsciuring Co. and W. H. L. Woop. June 27th, 


löv. Electrical terminals, ae." N. C. F. Jensen und M. J-E. 
‘Lientey. June 27th. 


H. Marun and L. J. 


16,206. * Fault localisation for underground clectric cables.’ CALLENDER’s * 
Carrs & ConsikuctiIon Co. and C W. Kay. June 27th. 


16,268, ** Composition for insulating and Watcrprouting electrical elements.” 
G. Tucker. June 28th. 

16,299. “Coating metal upon metal, &c., surfaces for clectrotyping, &c." 
J. Harkis and T. R. Hankis. June 25th. 

16,302. ** Electrodes for cleetric furnaces.” D. F., CampBgLL, CAMPBELL, 
GirtoRD & Wark, W. S. Gireoxp and H S. WANE. June 28th. 


16,3006,“ Grating for telegraphic transmission of Morse code characters.” 
f. Sesar, June 25th. 


16,310. “ Apparatus for obtaining current of low voltage from clectric 
lighting circuit.’ W. A. Montoo{rry, June 28th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subscquent proceedings will be taken. 


1917. 
6,110. ELECIKIC IGNITION APPARATUS FOR INTERNAL COMBUSTION ENGINES, C, 
A, Atherton. April 30th, 1917. (127,616.) 


6,433. THERMIONIC DEVICES PARTICULARLY FOR USE IN WIRELESS TELF- 
CKRAVMY. Marconis Wireless Felegiaphy Co, and L. Shoenberg. May oth, 
1947. (127 6344.) 

6,94. MPLOYMENT OF THERMIONIC DEVICES FOR MAGNIFICATION PURPOSES, 
Marcont’s Wircless Telegraph. May 2th, 19147. (127.11) 

6,993. MEANS FOR SEALING AND OPENINGS 


IN THE ROOF AND WALLS OF AN 
ELECTRIC FURNACE THROUGH WHICH 


TUR BLECIRODES ARE INTRODUCED. T. E. 
y ` ` . ra -~ ‘ yay N 
Watson & Co., H. A. Greaves and H. Etchells. May IGth, 1917. (127,661.) 

(204. TELEPHONE AND LIKE KECEIVERS OR RELAYS. S5. G. 
(127 p60.) 


7,427. WIRELESS TELEGRAPHIC APPARATUS. British  Thomson-Houston Co. 
(General Lleetric Co.) May 23rd, 1917, (127, 679.) 


Brown, May 19th. 


1918. 
LARS. ELECTRIC typ pkacktrs. W. J. Revell. July 28nd, 191R. (127,6523 


TTS. MEANS FOR IGNITING THE CHARGE IN INTERKNAL<COMRBUSTION ENGINES 
©. M. Blackstone, Fo Garter and E. Carter, November Sth, 1918. (127 ,oua.. 
9016. EiFcTRIC seakk cars. E. A. Watson and M-L Magneto Syndtcate. 
Moy gist, 1918. (127,707.) 
9,340. VACUUM ELECTRIC piscuaRce pevices. H. W. Edmundson, W. T. 


Munro and British Thomson-Houston Co. June Gth, 1918. (127,724,) 


oka 
JONIL LAPPING MACHINES FOR COVERING ELECTRIC CONDUCTORS. C. J. Beave-. 


J. Stratton and E. A. Claremont. June 12th, 1918. 4127.732.) 
9,682. LAMP SHADES OR REFLECTORS. Britannia Lamp and Accessories Co. 
and R. Cox. June 2th, 1915. 127,733.) 
10,331. AUTOMATIC ELECTRIC SWITCHES. 
June 23rd, 1917. (117,082.) 
10,380. ELECTRIC TIME LIMIT 


Britush  Thomson-Houston Co. 
(127, 790.) 


11,484. LEADING-IN CONDUCTORS FOR ELECTRIC LAMP BULBS AND THE LIKE. 


Nihon Denki Kogyo Kabushiki Kaisha and T. Yanai. July 22th, 1918. 
(127 756.) 


Lund & Lawerentz Aktieselskab. 


DEVICES FOR ELECTRO-MAGNETIC SWITCHES, 
(General Lleetric Co.) June 24th, Ee. 


LLS87. TELEPHONE receivers. H., E. Parry. July 15th, 1918. (127,758) 


11.647. ELECTRIC SWITCHES FOR USE IN GOVERNING FLUID PRESSURE. „British 
Thomson-Houston Co. (General Electric Co.) July 16th, 1918. (127,739.) 


1919. 


9463. DYNAMO ELECTRIC MACHINES. J. J. 


Linebaugh. March fth, 1918. 
124,206.) 


SS ge SE EO 


Ramsay Memorial Fellowships.— The Times states that 
the trustees of the Ramsay Memorial Fellowship Funds will con- 
sider this month applications for Fellowships of the value of £250 
a year, with an expenses grant not exceeding £50, tenable normally 
for two years, with a possible extension to a third year. The 
Fellowships are for those who have already graduated with 
Honours in Chemistry. Applications must be received not later 


than July 14th, by the Secretary, University College, London 
(Gower Street, W.C. 1), 
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THE PROBLEM OF RESETTLEMÈNT— 
ANOTHER ASPECT. 


Much has -been said and written during the last four 
months about the resettlement of soldiers. Much, too, has 
been, and is being, done in a. very practical way to help 
the man who has been demobilised to restart in life. If he 
formerly had a little businéss, he may, in a proper case, 
obtain a sum of money down to enable him to restock ; if it 
will take him time to get back his connection and 
make ‘a living, he may secure.a grant. which will help to 
pay rent,, rates, insurances, and school fees, Thousands of 
claims for relief of this kind have already been.made and 
dealt with—and who shall say that the returned: soldier is 
not entitled to be treated generotsly ? Many a man in a 
small way of business as an electrician had to give up all 
to join the Colours. He had to sell his goodwill for any- 
thing that it would fetch ; nay, in many cases while he was 
away, his wife has been compelled to sell the very tools of 
his trade in order to keep the home going. . It is but 
Justice that on his return to civil life he should be enabled 
to start again. X 
But there is another aspect of the problem of resettle- 
ment of which not much has been heard. ` : 
_A very large number of working people left their ordinary 
occupations and did “war work” ot one kind or another. - In 
many cases, of course, this did not involve any very violent 
change. The worker in a munition factory who was 
accustomed to factory life and conditions before August 4th, 
1914, found it easy to adapt himself to the new conditions. 
He will not find it very hard to revert to his former 
occupation, The question of resettlement is not acute in 
his case. T p 
But there remains a large number of persons drawn from 
the middle and professional classes who took service of one 
kind or another under Government. Some are still employed 
in Government offices, but others are seeking to find their 
way back to ordinary life. For them the Government has 
propounded no scheme of resettlement; yet if a little 
thought be given to the matter, the position of these people 
is by no means easy. - ar | 
As anyone who has had experience in the matter will 
agree, there is a vast difference between private employ- 
ment and employment under Government. Without seeking 
unduly to disparage the work done by the great depart- 
ments of State, and those who worked there during the last 
five years, it may be asserted that work in a department has 
a demoralising influence on the worker. The hours are 
generally comparatively easy ; the pay (about which more 
anon) is high, while, except amongst those high up, there is 
a certain absence of responsibility. A lawyer who, before 
he went into a Government office, was accustomed to write: — 
“Iam of opinion that, &c.,” found that, when writing a 
“minute” on any matter which was placed before him, it 
was sufficient for him to say: “ I am inclined to think, &c.”’ 
He was not bound to commit himself to any definite view. 
The pay, generally speaking, was ample ; but there is an 
aspect of that matter which often escaped notice. The rate 
was high, but there was no pension. Your ordinary civil 
servant is content with a comparatively small salary, 
because he knows that there is something being laid by for 
him on retirement ; but the war worker could look for no 
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pension. His work and his pay were to, and did in fact, 
come to an end at the same time. 

In working for the Government under conditions like 
these there was no real incentive to attain excellence. The 
job was too vast ; the labourers too many ; the work bound 
to come to an end with the war. 

In trying to please an ordinary employer, on the other 
hand, there is every reason to excel. There is the chance 
of the business developing and of helping to promote that 
development ; the chance of promotion ; and last, but not 
least, the chance of being one day able to launch out on 
one’s own account, 

The change from private to Government employment was 
great for the man accustomed to work for a master; but 
the acceptance of a Government job involved a atill greater 
change for another large class of persons. 

The professional man or the proprietor of a one-man 
business who found himself for the first time in life in 
receipt of a salary “ paid regular” was deprived of his 
chief asset—the incentive to work hard. He had a soft 
job, than which (although few people realise the fact) there 
is nothing more deadly. To resign a soft job requires a 
deal of moral courage. The question for the future will 
be—Has the working nation, as a whole, got the courage to 
face the fact that the soft job is a thing of the past ? 

In our enjoyment of the “soft” job during the last five 
strenuous years we may have been animated by a certain 
recklessness. Occasionally high moral principles can be 
found even in the pages of Punch, and a few words from 
the Epilogue of this Philosopher in his number of June 25th 
are worthy of repetition :—‘* Remember, too,” he writes, 
“that war must always have its demoralising features, 
however splendid the cause for which you are fighting. 
‘Let us eat and drink, for to-morrow we die,’ says the 
soldier, in his brief intervals of release. And some of us 
at home went more than halfway to meet bin, imitating an 
attitude excusable in him but not in us. And that attitude 
is bound to survive for a little time the causes that induced 
it.” 

Having diagnosed the disease, it remains to consider 
whether there is any, and, if so, what, remedy to hand. 
To find a remedy is not easy. That there can be no 
extension of the principle of making Government grants is 
obvious. No Minister would dare to propose it. We 
must, it seems, rely on the influence of a gradual return to 
normal conditions. The employer will have to exercise 
patience, the whilom Government servant who had got used 
to the ‘‘ ten-to-four-and-two-hours-for-lunch °” method of 
working will have to realise that his “holidays” have 
come to anend. The man who ran his own show before, 
will have to settle down to run it again. 

It would not be wise to lay too much stress on the 
existing state of things. The whole nation is tired, and 
wants, and has been taking, a rest. To quote Punch 
(Joc, cil.) once more: “ Just as in the first days of the 
fighting we went astray, running after the cry ‘ Business as 
usual,’ so to-day we are making as bad a mistake when we 
run after ‘Pleasure as usual,’ or rather more than usual. 
But we soon revised that early error, and we shan’t waste 
much time about revising this. For though we lacked 
imagination then, and still lack it, we have the gift, perhaps 
even more useful, if less showy, of common sense, and when 
common sense is found in natures that are honest and 


hearts that are clean, it may make mistakes, but not for 
long.” 


on Tuk Electricity Bill seems to be 
e . ; i l 

» e a ry ses A i 
Electricity making satisfactory progress. There is a 


good prospect of some of the dissensions 
disappearing. One of the clauses in 
regard to which a whole sheaf of amendments had been 
filed was that constituting District Boards. Last week 
Standing Committee B conferred with the Board of Trade, 
with a view to seeing if some common measure could be 
arrived at, and when the Committee met on Tuesday the 
Home Secretary announced that considerable agreement had 
been come to, which would, perhaps, be covered by a new 
clause which was being substituted. This clause is much 
more elastic than the original. It gives to under- 


(Supply) Biil. 


takings and others in the district a first option of bringing 
forward a scheme. If no such locally supported scheme 
comes forward, the Commissioners can themselves formulate 
a scheme for the district. If they fail to obtain local 
joint action in this scheme, they can, as a last resort, 
appoint a District Board. It will be seen, therefore, that 
the Government, as far as possible, has met the views of 
those who wished for no outside interference, and has 
arranged accordingly, subject to the undertakings of the 
district being willing to co-operate in whatever reforms are 
necessary. The District Boards are, therefore, obviously a 
provision merely for recalcitrant areas. If the new clause 
is adopted by the Committee it will mean a considerable 
shortening of the procedure, as a very large number of 
amendments will disappear. The clause is abstracted else- 
where in this issue. 

We are glad to note that the administrative machinery 
provided by the Bill is being altered to meet all views 
without detracting from its effective executive powers. 
One way in which the Committee might absolutely fail 
would be to accept any amendments which either reduce the 
powers of the Commissioners fo do things, or afford a loop- 
hole for obstructing them. In connection with this 
general question of supporting the Government in its 
desire to devise machinery that will carry out the long- 
delayed reorganisation of the industry, we hope that the 
Council of the Institution of Electrical Engineers, when it 
publishes its views on the subject, will speak with no 
uncertain voice. Its recent quasi-official pronouncement on 
the matter generally, when it reviewed the Board of Trade 
Committee’s Report, was certainly very disappointing, 
savouring decidedly of the “ let-us-alone” policy. We 
would remind the Council that it is in a position to give 
an expert, yet disinterested, opinion. It can afford to speak 
without that timidity which has so often characterised some 
of the vested interests. If it thinks reorganisation is 
necessary, it should say so plainly. If it thinks immediate 
action is necessary (as the Government Committees have 
maintained), it should urge the Government to see that the 
Bill provides the administration with whatever powers of 
compulsion are necessary, and that the provisions of the 


Bill forestall obstructionists by leaving no loophole for any 
tactics of evasion and delay. 


THE recent announcement that 6s. a 
ton would be added to the price of coal 
had the effect of a bomb on every section 
of the community. The price of coal was already more 
than double that prevailing before the war, and the new 
addition seemed like the last straw laid upon the back of 
that long-suffering camel, the British public. It was, of 
course, the inevitable outcome of the acceptance by the 
Government of the recommendations of the Sankey Com- 
mission, but apparently the full meaning of that act had 
not dawned upon the popular mind. So long as we pay 
£50,000,000 a year out of the Exchequer for cheap bread, 
and raise the money for that purpose by Victory Loans, the 
public does not realise that it is really paying very dear y 
for that illusion ; and doubtless it thought that cheap cou. 
could be provided by similar means. Fortunately, the 
Government, in a burst of sanity, decided to let the people 
pay cash for their coal instead of resorting to credit, and 
the lesson has gone home. 

The fact is that the mining community is holding the 
rest of the nation up to ransom, and, having its hand on 
the prime source of the nation’s wealth, it is making the 
most of its opportunity. What the continuous rise in the 
price of coal means to the British people was most ably 
demonstrated by Prof. Bone, at the British Scientific 
Products Exhibition, last Friday; we give an abstract of 
his remarks elsewhere in this issue, and we earnestly com- 
mend them to the attention of our readers. Mechanical 
energy—derived from coal—has been the foundation of 
our prosperity in the past, the life-blood of our industries ; 
and if its cost be raised we shall be burdened with an 
impossible handicap in competition with other industrial 
nations, superposed, as it must be, upon the crushing burden 
of taxation that we already have to bear. 

Prof. Bone attributes our predicament in some degree to 
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our past sins of omission—the neglect of our chemists to 
investigate the chemistry of coal, and the characteristics of 
our coal seams, Whose fault was that ? Certainly not the 
chemists’, It was the fault of the nation, and of the 
Governments which it set up, Governments that it deserved, 
no doubt, without a spark of scientific method or imagina- 
tion—mere politicians, trained at Oxford in the lore of 
Plato and Socrates, and utterly unversed in the hidden 
mysteries of nature and science, and the needs of modern 
industry and commerce. To such men we owe not only 
our ignorance of the characteristics and extent of our 
natural resources, but also our neglect of industries vital 
to the nation’s welfare, and our lack of preparation for war 
which was directly responsible for the outbreak of war. 
So long as our Government is inefficient and incompetent, 
the national welfare must necessarily suffer. Chemists we 
had and have, of the highest ability, as they proved by their 
marvellous achievements during the war—but chemistry, like 
every other branch of science, has been systematically cold- 
shouldered. our educational institutions have been starved, 
and trained chemists in the Government service have been 
offered the wages of unskilled labour. At the meeting 
above mentioned, Sir Robt. Hadfield, Prof. H. E. Arm- 
strong, and Prof. Bone, with one voice emphasised the 
urgent necessity of placing the question on a new plane—of 
adopting a national policy directed towards the most 
economical use of fuel, guided by scientific and technical 
research, and leading to the extraction of the utmost 
possible benefit from the store of energy with which nature 
has so richly endowed us, and which we have hitherto 
wasted so recklessly, because it was so cheap and abundant. 
After all, the present crisis may prove a blessing in disguise 
by compelling us to mend our ways. 

The hope of the future lies in the scientific carbonisation 
of all coal used within our borders; that involves the 
co-operation of all parties—gas and electricity manufacturers, 
industrial consumers, and the general public—with all 
goodwill and public spirit. The speakers quoted were 
agreed that electricity was pre-eminently adapted for lighting 
and power, gas and smokeless fuel for heating, and there 
will be few who will dispute their conclusions. To convert 
the public generally to central heating is impossible, owing 
to the labour and expense that would be involved in the 
installation of the necessary apparatus in private houses ; 
the grates are there already, and when the supply of smoke- 
less fuel is available, the change can be made without the 
least expense or delay. The great hindrance to the reform 
lies in the use of gas for lighting, which has led to the 
universal adoption of high - temperature processes for 
generation and vas-fitting for use. Here the change must 
necessarily be slow and spread over a long period. Similarly 
the lack of wiring in houses delays the more general 
adoption of electricity for lighting. 

We do not agree with Prof. Armstrong that the erection 
of great power stations—not 16, as he says ; that error has 
been so often exploded that we are surprised to see it crop 
up again—will confer no benefit upon the country generally ; 
ou the contrary, we see in the combination of the power 
supply concentration and the fuel economy policy a 
promising solution to the problem. With low-temperature 
carbonising plant, gas-fired boilers, and the most econcmical 
generating plant, the supply of electricity and smokeless 
foel will be simultaneously effected, while the existing gas- 
works will continue to supply public requirements, gradually 
changing over to the manufacture of heating gas by 
low-temperature methods as their existing plant wears out 
aul the demand for illuminating gas and hard, coke 
declines. The work will take years to accomplish ; there 
18 No suggestion that big power stations will be run up like 
mushrooms or that efficient existing plant will be scrapped. 

Returning to our text, as we write thie we learn that 
the threatened increase in price has been postponed for a 
few days, pending the consideration by the Miners’ Con- 
ference at Keswick of an offer on the part of the Govern- 
ment to defer the advance for three months, in order to see 
whether the miners will increase their output sufficiently 
to render it unnecessary. Doubtless they will accept the 
offer; but we doubt whether they will make good. We 
‘Tefer our readers to the statistics which we give elsewhere 
In this issue, for the grounds on which we base our views. 


In the course of a brief article appear- 
Trained = ing in the Bulletin of the Federation 
Travellers for 8 
Brazil. of British Industries, two members of 
the Brazilian Industrial and Commercial 
Mission now touring this country bring into prominence 
once more the need for sending out to foreign countries 
experts who are technically trained in modern industry. 
Not only do they consider it essential that we should send 
to Brazil technical experts who are acquainted with the 
methods of production and sale customary in English trade, 
but these representatives should also be perfectly familiar 
with the efficient working of the machinery, &c., that they 
desire to introduce. The writers (Dr. Manoel C. Britto 
and Dr. Roberto C. Simonsen) ask that instead of sending 
young commercial aspirants to handle our business in their 
country, we should select men of wide experience, 
assuming that we desire British interests to be 
properly looked after. They hold that many of the 
failures and difficulties which have arisen in connection 
with British enterprises in Brazil could be explained 
as a consequence of ignoring this faci. They advance 
a suggestion which may be worthy of serious considera- 
tion—namely, that British manufacturers should engage 
immediately from Brazil young Brazilians who have com- 
pleted their University course and bring them to work in 
their factories in England for a year or two. During that 
period they would be useful as assistants in the export sales 
department dealing with their particular market, while they 
would also learn works practice and commercial procedure 
followed here. They would then return to Brazil as em- 
ployés of the firm well qualified to superintend the proper 
working of machinery turned out here, as well as to act as 
salesmen on their behalf. There are apparently a number 
of technical schools of a high order in Brazil, and if some 
of the students in these could be drawn into commercial 
work along such lines as are indicated, instead of to railway 
and Government public works, they could do much to pro- 
mote a better and closer understanding by British manu- 
facturers of the Brazilian markets. Our readers are 
doubtless aware from the attention that has been devoted 
to such matters in the pages of the ELECTRICAL REVIEW 
from time to time, that the German electrical organisations 
laid themselves out to receive Chinese and other foreign 
students in their Berlin and other works. The United States 
did likewise, and the British engineering associations were 
not so long ago urging the same sort of procedure here. What- 
ever we do along these lines can in no sense lessen the need for 
equipping our own students for foreign missionary industrial 
and commercial enterprise. Without depreciating the value 
of the services of many of our first-class engineering trade 
foreign travellers, we can say that we need to do a great 
deal more in the future than we have done in the past. 
While we need the best and most experienced men, and 
more of them, the “ young commercial aspirant ” need not 
feel that there is no place for him. The young technical 


man with gifts for commercial life, with suitable know- 


ledge of local conditions and languages, should have ample 


opportunities, and in the new acknowledgment that is now 
given to his value, there should be a greater willingness on 


the part of manufacturers to give encouragement in the 
shape of ampler terms of remuneration. In due course we 
hope to benefit nationally from the training that such 
men can receive under the London University scheme 
for granting degrees in commerce, but neither this 
nor the proposal of the Brazilian delegates can meet the 
immediate requirements of the British manufacturer 
anxious to secure business in Brazil. Both schemes are 
excellent as measures for future good, as it is right to lay 
the foundations soundly, but at this moment we need to 
dispatch to. Brazil some of our already trained men of 
“ wide experience.” The others will follow later and keep 
the ball rolling, but it needs to be set in motion at once, 
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“THE ELECTRIFICATION OF BRITISH RAILWAYS. 


oe BPE aS . $ ¿ i . oa By F. W. CARTER, M.A., M.Inst.C.E. 


Tre popdal to: set upa Ea of Ways and 
Communications, controlling, amongst other things, 
the operation of. the railways of the country, al- 
though perhaps an inevitable social development, 
hastened donbtless by the dislocation resulting from 
the war,-‘may’ well mark an epoch in our railway 
history. ` An efficient transportation service is essen- 
tial.tò the social:and. industrial life of the country, 
and ìts maintenance, should. be among the first 
charges on the national activities; whether or. not 
other activities are permitted to adjust themselves to 
the changed conditions on the basis of the imme- 
diate advantage of individuals, this at least should 
be conducted in accordance with socialistic prin- 
ciples, with the common welfare as sole objective. 
Lhe nation, moreover, is, with its usual deliberation, 
beginning. to awaken.to the knowledge that its avail- 
able. mineral resources are necessarily limited, and 
that its prosperity and even continued existence de- 
pend on theit conservation. It was, therefore, no 
personal whim of: the Minister-designate of Wavs 
and Communications which induced him to include 
electrification of the railways in his programme of 
reconstruction,.and ta suggest impending develop- 
ments in.this connection, for whether in the matter 
of the service it can render or of the saving it can 
effect, electrical operation can show adv antages over 
all other methods. 

Electrification of railwavs has been described, and 
not without justification, as a device for overcoming 
special difficulties of operation, or fulfilling the con- 
ditions imposed by special circumstances. For the 
ordinary interurban railway, in country of average 
difficulty, where fuel is plentiful, the question ol 
electrification has hardly been considered: it is al- 
ways somé special reason that has hitherto deter- 
mined the matter. 

. When tramway experience suggested the electri- 
fication of urban railways, and the development 
eftected with this object in view was found to result 
in methods of working the traffic far surpassing in 
capacity and economy the bhest efforts of steam 
operation, it became recognised that the most effec- 
tive way of meeting the peculiar difficulties of urban 
and suburban. railroading was by electrical opera- 
tion. In particular the working of terminal trafic 
is much simplified by electrification. 

On certain railways the existence of a long tunnel 
has restricted the traffic under steam operation, the 
accumulation of noxious gases from the trains limit- 
ing their size and frequency. and electrification has 
served to remove the restrictions. The Detroit 
River tunnel electrification, the Hoosac tunnel elec- 
trification, the Cascade tunnel electrification, the 
Simplon tunnel electrihcation and many others were 
undertaken to overcome the special difficulties of 
tunnel working. The New York Central Terminal 
electrification, and in fact that of all lines entering 
New York City, were insisted upon by the Citv 
authorities as a result of a tunnel accident attri- 
buted to such an accumulation of gases. The 
underground railways of London furnish another 
example in which the conditions of tunnel service 
compelled electrification. 

On certain railways again the gradients by their 
length and steepness impose a limit on the traffic 
under steam operation which is to a great extent 
removed bv electrical operation: the electrification of 
the Norfolk and Western Railroad, which includes 
the 2 per cent. Elk Horn gradient. and of the 
Chicago, Milwaukee and St. Paul Railway, which 
crosses the. Rockies and a numberof other moun- 

taim ranges with many gradients up to 2 per cent.. 
were in large measure determined bv this feature. 


In some countries locomotive fuel is scarce and 
expensive, whilst the natural resources are able to 
provide ample water-power for working the rail- 
ways electrically. Tne developments of electric 
railways in Italy, in Sweden, and in Switzerland are 
to be attributed largely to this condition of affairs. 
The Chicago, Milwaukee and St. Paul Railway also 
operates in a region where water power is plentiful, 
and where fuel has to be brought from a distance, 
and this no doubt had large influence on the de- 
cision to electrify. 

Although the history of existing electrification 
appears to support the conclusion expressed above, 
the’ inference that electrification for purposes of 
ordinary railroading would not be economical is 
hardly justified. À more powerful and flexible 
agent having been discovered, it is in the natural 
order of dev ‘elopment that it should be applied first 
where steam operation has been found wanting and 
its use under these conditions is not evidence of its 
inadvisability under more normal conditions. At 


the same time it is probably true that electrification 


of ordinary interurban goods and passenger lines 
would not generally be undertaken solely for the 
sake of obtaining a great improvement in the ser- 
vice rendered. Some improvement is doubtless to 
he expected, but there is not scope for the significant 
amount that has generally been secured under the 
abnormal conditions enumerated above; the reason 
for this is less to do with electrification than with 


the nature of ordinary railway working. 


Goods service might be’ improved by running 
heavier and faster trains, but the trains hauled at 
present are often about as heavy as the draw-gea 
will stand with safety, and if they are frequently 
lighter than this it is rather because traffic conditions 
are not convenient than that they could not be 
hauled by steam locomotives. AS to a sensibly 
faster goods service, this would probably necessitate 
the installation of continuous brakes as well as 
stronger draw-gear in the wagons. Both the 
strengthening of the draw-gear and the installation 
of continuous brakes are doubtless overdue reforms, 
deferred largely on account of the enormous num- 
her of traders’ wagons in use, and if these reforms 
accompanied electrification some of the trains could 
be made heavier, whilst it is not unlikely that the 
economical speed would be found to be somewhat 
higher than under steam operation. 

‘Passenger service might be improved by running 
more frequent and faster trains. These improve- 
ments in the case of suburhan service have been 
found to result in great increase of traffic, but the 
causes of the increase would he less operative im 
interurban service, whilst more frequent trains 
would require more train crews and would consume 
somewhat greater energy than if the same coaches 
were made up into fewer but larger trains. At the 
same time, wherever the population is compara- 
tively dense the conditions approximate to the urban, 
and improved facilities would usually result in in- 
creased traffic. Improved branch line services would 
doubtless lead to some increase in long-distance 
travel. by feeding the main lines more efficiently. 
Electrical operation would permit of higher speeds 
for main line trains, but the ordinary steam train 
works at such a speed that the tractive resistance 

varies almost as the square of the speed: an increase, 

say. from 60 m.p.h. to 70 m.p.h., whilst saving only 
some 14 per cent. in the running time, does so at a 
cost of about 33 per cent. increased energy and 50 
per cent. increased: power. Tt is probable that the 


economical speed of main line ‘trains under electrical 


operation would be found to be not very much 
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greater than under -steam operation. It is worthy 
of note that the New York terminal electric services 
operate main line trains to and from the city at 
much the same speed as corresponding steam trains. 
Special high-speed railways may of course be built 
where the circumstances warrant, but this is rather 
an illustration of the power of electrification to meet 
special conditions of ditħculty than an example of 
ordinary railroading, `’ os ar 

It is sometimes claimed, with a certain measure of 
justice, that electrification of busy lures reduces the 
need for widening. At the same time it may be 
pointed out that’ multiple’ tracks are usually put m 
for the sake of separating different classes of trathe; 
and electrification alone does not fulfil this purpose. 
It is therefore only occasionally that the necessity 
for widening disappears entirely with electrification, 
although it may be somewhat reduced thereby. 

From the traffic point of view it may accordingly 
be said that electrification leads to great improve- 
ment under certain special conditions, but that under 
normal conditions the improvement hardly gives 
promise of being sufficient in itself to justify the 
change in method of operation. The question there- 
fore arises whether electrification should be con- 
fined to meet such special conditions as have hitherto 
been found to suit its peculiar merits, or whether 
a wider and more general feld can be opened 
to it with advantage. In certain electrical engineer- 
ing circles it is regarded as a sort of treason to sug- 
gest that any such question exists, but it is the part 
of an engineer to consult the facts rather than his 
own desires, and the question of the extent to which 
electrification 1s economical is not yet settled, and 
is therefore a fit subject for discussion. It may be 
pointed out at the outset, however, that definite con- 
clusions on the matter can only result from detailed 
and intimate examination of particular cases, ‘and 
such examination cannot be attempted in the present 
article; a general discussion may nevertheless serve 
to indicate the features which chiefly influence a 
decision on the matter. 

In this country we are practically without water- 
power, but possessed of an abundance of coal. The 
price of coal, however, bids fair to remain in the 
future at a considerably higher figure than obtained 
m pre-war times, and this feature has important 
bearing on the extent of economical electrification. 
Our railways vary in the amount of traffic in differ- 
ent districts, but as compared with most other coun- 
tries, the traffic is generally dense, so much so m- 
deed that if mere density of traffic justities general 
electrification anywhere it is likely to do so in this 
country, The number of locomotives per mile of 
route reaches the high heure of 1.2 for England and 
Wales. The amount of passenger traffic is here 
unusually large, the revenue train-mileave being 
about double that of goods trains and the passenver 
receipts nearly equal to the yoods receipts. We have 
many suburban railways ripe for electrification, but 
m other respects few of the special problems to 
which electrification has elsewhere been applied. 

The clearance between rolling and permanent 
structures is here often fine, and there is much dith- 
culty in locating line conductors within it. the more 
so the higher the voltage: this is likely to add con- 
siderably to the expense of electrification in this 
country, for as a consequence of its high state of 
development limiting structures requiring modifica- 
tion or special work are frequent. Another conse- 
quence of the high state of our development which 
has its effect on the question of electrification is that 
there is here an unusually large amount of buried 
metal work, liable to corrosion by electrolysis, aud 
although rigid enforcement of Board of Trade re- 
ulations with regard to voltage drop would be un- 
duly oppressive, it is reasonable to expect more 
drastic regulations than are necessary in less deve- 
loped areas. The use of so-called ‘* track boosters 
is likely to be an important and characteristic feature 
of any general electrification schemes in this country. 
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From the point of view of intellectual satisfaction 


there is much. to;be said in favour of the adoption 
of a single system of operation throughout the 
country, or at any rate over a wide area; but this 
consideration has little weight in determining the 
most desirable methods, and if, as seems ‘likely, it is 
found to conduce to economy to work’ suburban 
passenger traffic by a multiple unit system run at 
comparatively low voltage and main line trafic by 
locomotives operated at higher voltage, the extra 
complication must be faced. and: the intellectual 
damage borne.’ As a feature in a large engineering 
scheme the matter is not in general serious; stibur- 
ban trafħc has for the most part to be kept off main 
line tracks, and where tracks are used in common, 
duplicate line conductors can‘ usually be installed; 
suburban rolling stock is not generally suitable for 
main line traffic; a frequent suburban service, moré- 
over, is able to make fairly efficient use of its sub- 
station and line equipment. If a dual system shows 
the greater economy there is little ‘of consequence to 
be said against it. Whilst there is no préssing neces- 
sity for interchangeability of apparatus between 
different local systems, it is highly important that 
nothing should prevent inter-running between differ- 
ent main line railways, and to attain this result with 
economy the system and methods of operation 
should be uniform throughout the country, or at any 
rate over a wide area; if this provision is not made 
it will at the least require changes of locomotives, 
not when and where it is most desirable or con- 
venient, but at the junction of the systems, resulting 
in an increase of dead mileage, with waste of time 
and plant capacity. There appears, however, little 
need for varying the system of operation between 
the several British main lines, and it is probable that 
the adoption of one system throughout would prove 
most economical on investigation. ents 
The merits and demerits of the several systems of 
operation are now known from experience, and al- 
though much of a misleading nature is still published 
on the subject, the old-time controversy is practically 
dead and of little more than academic interest, pos- 
sibly in more senses than one. As long as the deter- 
mination of the best system is left to sane minds fully 
cognizant of the available experience and capable of 
approaching engineering questions without either 
prejudice or bias, no’ fear need be entertained that 
the most suitable system may not be adopted, for the 
differences between the systems from the point of 
view of economy are too well-marked to be readily 
mistaken under the conditions obtaining in this coun- 
try. There are those who claim that the question of 
system is a secondary matter, the main question 
being that of electrical operation as opposed to 
steam; as long as discussion is restricted to general 
technical matters, this may be so to some extent, 
but the questions both of the advisability of ‘electri- 
heation and the determination of the most suitable 
system depend really on economic arguments ot 
revenue-earning capacity and expense involved in ob- 
taining it, and these ‘matters are greatly affected by 
the system of operation. It is true that technical 
differences between the systems by affecting methods 
of working react on questions of economy, and 
accordingly have much weight in appraising the sys- 
tems, but it is the resulting economy that determines 
the best system and not the technical features of the 
means emploved. : 3 oe ii 
(To be concluded.) 
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Outing.— The staff and employés of the Exeter Corpora- 
tion tramway departinent held their annual uuting on July 6th, 
Sunday being selected as that was the only day when the men 
could get away in one party. The event took the form of a 
circular tour of Dartmoor, nearly 100 miles being covered in 
three large chars-a-bancs. Mr. R. O. Baldwin, general manager, 
accompanied the party. Okehampton. Lydford, Black Down, Prince- 
town, and Teignmouth were the halting places. The camera was 
applied at starting, and at Black Down, where lunch was served, 
Tea was taken at Dartmoor Café, Princetown, aes 
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THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


Tue Exhibition which is being held at the Central Hall, 
Westminster, under the auspices of the British Science 
Guild, by an Organising Committee of which Sir Richard 
Gregory is chairman, contains many features of the highest 
interest, the conclusion of Peace having enabled the veil to 
be lifted which at the time of the first exhibition last year 
had to be rigorously drawn before many of the war inven- 
tions and discoveries. Doubtless, there are many devices 
which are still subject to the official restrictions, though 
they may be widely known to the technical circles con- 
cerned, but, nevertheless, there remains abundance of 
material amply to justify an extended visit to the exhibi- 
tion, which will be open (from 11 a.m. to 7 p.m.) until 
August 5th. 

Not the least interesting and useful item is the Descriptive 
Catalogue itself, edited by Sir R. Gregory, which gives 
particulars of the war work carried on at universities and 
other institutions, of industrial research laboratories, and of 
industrial research associations in connection with the 
Department of Scientific and Industrial Research, as well 
as most valuable lists of scientific and technical books in 
some 15 subjects, and classified descriptions of the various 
exhibits, 

In an introductory article Sir R. Gregory points out that 
the war has revealed both our weakness and our strength, 
and that if we are to maintain our position in the face of 
strenuous industrial competition, the aid of science must be 
continually invoked. The Exhibition should go far to 
enlighten the public on this pre-eminently important 
subject. Had more space been available, the exhibits could 
have been multiplied in number many times, for our 
manufacturers were eager to display their products. 

The articles on the research work of Universities and 
technical colleges are of absorbing interest, covering an 
extraordinary variety of subjects, and reveal the immense 
value of the services rendered to the nation by the scientific 
staffs of these institutions, by the aid of which the 
deficiencies in our industrial resources were not only made 
good, but also the quality of our products was elevated toa 
plane higher than that attained by our enemies. Most 
excellent work was also accomplished in the research depart- 
ments of manufacturing firms, the organisation of which is 
described in a number of cases in Part IT of the Catalogue. 
Part III, after explaining the methods of the Research 
Department, gives particulars of the Research Associations 
which have been established in eight industries; as many 
more have been approved, and nine others are being 
organised. 

While some of the exhibits do not appear to differ very 
markedly from those of last year, there are a number of 
entirely new exhibitors, and others have introduced novel 
features. We commence below a review of the exhibits :— 


Messrs. EVERETT, EDGCUMBE & Co., LTD., Collindale Works. 
Hendon, show a very representative collection of measuring and 
controlling instruments of all kinds. 

Amongst the more notable exhibits is a complete series of 
switchboard instruments ranging from the “Dwarf” moving-coil 
or moving-iron instrument, having a 2-in. dial, and suitable, for 
example, for mounting upon the dashboard of a motor-car, to the 
large sector and edgewise instruments designed for super-etation 
switchboards, 

In connection with the latter class, an a.c. voltmeter with 
exceptionally open scale may be mentioned, seeing that in the 
past, whilat moving-coil voltmeters have long been supplied with 
open scales for D.C. systems, a corresponding voltmeter for A.C. 
has not been available, and this deficiency has often led to 
the use of induction instruments, with their attendant drawbacks. 
In the present instrument, which is of the moving-iron type, and is 
made in all sizes up to a sector-shaped scale 24 in. in length. the 
readings are extremely open, giving a scale length of ag much as 
3 in. per volt at 200 volts. 

The ‘‘Metrohm” insulation testing set is also shown. This 
consists of a self-contained ohmmeter and generator of the moving- 
coil type, and amongat its chief features are compactness, lightness, 
and robust construction, together with ascale affording particularly 
clear indications. The now well-known pocket photometer (the 
‘**Luxometer `)is shown, in which a number of important improve- 
ments have been quite recently introduced. 

A sample unit of the Everett Edgcumbe-Brazil carbon-powder 
resistance is of interest, in view of the very large number of uses 
to which it has been put, notably for neutral-point earthing 
resistances on three-phase systems, and for the limiting resistances 
for use with over-pressure and lightning protective gear. These 


resistances possess the unique 'property of decreasing in value 
owing to the passage of a current. When they are used as 
earthing resistances, therefore, the current gradually increases 
until the fault is isolated by the opening of the breaker. The 
shock to the system is thus minimised, whereas the contrary is the 
case when the ordinary metallic resistance is employed, since in 
that case the initial current gradually decreases owing to the 
heating of the resistance, and muet, therefore, be abnormally large. 
The over-pressure or lightning-arrester resistances, moreover, are 
such that the current passed is greater the more severe the surge 
or other disturbance to the line. 

A novel form of deflectional frequency meter is shown, more 
particularly adapted for switchboard use where visibility at a 
distance is essential, and a deflectional instrument is, therefore, 
preferred. 

Amongst other instruments included in this interesting exhibit, 
which are too numerous to describe in detail, may be mentioned 
the following :—Graphic instruments, as exemplified by the 
“ Inkwell” pattern. power-factor or phase meters for balanced as 
well as unbalanced loads, protective relays (both overload and 
reverse current), synchronisers or synchroscopes, electrical speed 
indicators for transmission to a distance, a neat little phase-rotation 
indicator—a boon to all engaged in connecting up meters or 
other gear—wireless ammeters, explosion-proof instruments, &c. 

THE EpiIson Swan ELECTRIC Co., LTD., Ponder’s End, Middle- 
sex, are exhibiting in three sections of the Exhibition. In the 
Physics Section the now well-known Ediswan “ Pointolite” lamp 
is shown, complete with universal resistance, so that it may be run 
upon any of the usual supply circuits. This lamp is in extensive 
use for lantern illumination, photographic enlarging, and many 
other similar purpoees. The Ediswan half-watt type of lamp is 
to be seen in various stages of manufacture. 

Other special lamps made by this eompany are exhibited, 
together with the bulbs from which they are made, a special 
feature being the lamp caps or terminals used generally in the 
manufacture of incandescent lamps. which before the war were 
almost entirely made abroad, but are now produced at the Ediswan 
Works, enabling this company to manufacture incandescent lamps 
entirely with component parts manufactured at their own works. 

In the Metallurgy Section the ** Ediswan” exhibits illustrate the 
manufacture of molybdenum from the ore to the finished wire, and 
an exceptionally interesting specimen is shown of platinum substi- 
tute—i.e., a special base-metal alloy, which is used to replace the 
expensive and almost unobtainable platinum, formerly used in the 
manufacture of incandescent lamps. 

The third case of exhibits is in the Electrical Appliances Section, 
containing a series of thermionic valves used in wireless tele- 
graphy, which were produced by this company in very large quan- 
tities during the war. This case also contains an interesting 
colleetion of dry cells, formerly imported in large quantities, but 
now extensively made at the company’s works, and small size accu- 
mulators. Some well-finished electrical measuring instruments 
complete the exhibit. 


THE BASTIAN ELECTRIC Co., LTD, are showing the Bastian 
furnace and magnetic detector, for indicating the decalescence 
temperature of steel (patent applied for). In this system the most 
delicate indicator is provided to give a visible or an audible signal 
when steel or other magnetic material undergoing heat treatment 
in a furnace has reached the critical temperature of decalescence. 
At this temperature the magnetic properties suddenly vanish, and 
carbon steel is in the very best molecular state for hardening. 

The furnace is constructed throughout of non-magnetic material, 
and a delicate magnetic compass is adjustably mounted on the 
exterior of the furnace casing. The mute or crucible is encircled 
with a wire winding which serves as a magnetising coil, andin the 
case of electrically heated furnaces the magnetising coil can also 
serve as the heating coil. 

The polarity of the magnetising coil and the position of the 
furnace in relation to the earth’s magnetic field are so correlated 
that when the furnace is charged with steel the compass is deflected 
from its normal position by about 180°. Directly the steel reaches 
the change point or temperature of decalescence, the compass 
needle swings steadily back to its former normal position under 
the influence of the earth's magnetic field, which ig much stronger 
than the stray field from the maynetising coil. The movement 
of the compass needle can be adapted to cause an electric bell to 
ring, or automatically to discharge the furnace. 

Mr. LEOLINE EDWARDs exhibits his patent’ Quidos "electric lamp 
hay-box oven, which is heated by a single carbon lamp. With this 
simple device, any food that can be cooked by its self-contained 
heat after once boiling can be dealt with in the usual hay-box way. 
but, in addition, foods that require extra heat for roasting and 
baking can be cooked with the help of the lamp. The easence of 
the device is the high thermal insulation due to the use of aspecial 
material. The oven is portable, and can be run off any lamp- 
holder ; by using an automatic clock, the current can be switched 
on and off at predetermined periods, and there are, of course, no 
fumes, and practically no elevation of temperature in the room. 
A full description of the original design was given in our issue of 
November 9th, 1917 ; the latest design has a door opening in the 
usual way, instead of a lid on the top. 

Messrs. BENHAM & Sons, LTD., show their “ Electro Vapour” 
radiator, a device which consists of a vertical tube radiator of the 
ordinary pattern, to the lower header of which an electrical heater 
is attached ; thus the energy supplied to the apparatus is converted 
into low-temperature radiation, without luminosity or fire risk. 
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Ma. WM. HAMILTON WILSON has one of the m i i 
exhibits in the hall, although it is of modest ae Wade 
showing his extremely ingenious oscillation generators for wireless 
telegraphy, as used by the War Oftice with very satisfactory 
results, which we described on May 23rd, Mr. Wilson exhibits 
a new form of W/T tuning inductance (a spiral glass tube, coated 
with copper and containing a wire) in which the capacity is dis- 
tributed throughout the inductance, and a new type of thermo- 
electric apparatus. Concerning the last-named item, no details of 
construction can „be given, owing to patenting considerations, but 
the thermo-electric elements take the shape of apparently uniform 
conductors instead of differentiated “hot” and “cold” junctions 
and can be wound on mica strips, while in some cases they are of 
extremely minute dimensions. Thus one Specimen is in strip 
form, 0°0002 in. thick, for spectrum analysis; another consists 
of 60 thermo-electric conductors in series, forming a line not over 
0°005 in, thick, for the same purpose: another comprises 100 
conductors In series, each less than 0°0005 in. in diameter, and a 
fourth contains 4,000 conductors in series, in an area 1'5 x 5% in. 
for temperature experiments, A single “element” connected 
ACTO8s the terminals of a pivoted micro-ammeter produced a large 
deflection when touched with the finger. A novel use to which 
— agenerator can be put, it is suggested, is to replace dry cells 
in bridge testing by null methodse—a very practical and excellent 
idea ; but the uses to which the device can be applied are almost 
unlimited, and we shall await with interest further disclosures as 
to hm aa Cee ection of the conductor. 

‘nother exhibit is an X-ray set operated on Mr. Wilson's 
oscillatory system from supply mains. a i 
ga air T negligible pea SURGE i aca aa 

ESSRS. GREENWOOD & BATLEY, LTD., also show a strikin 
Dri in the shape of “ Bipol” electric accumulators. These 
; y an entirely new departure ; the paste is carried on a frame 
o specially-treated wood, with a sulphuric-acid electrolyte. The 
aah is that an accumulator of the same size and weight as a 
ry cell can be made, with 24 to 3 times the watt-hour capacity ; 
an compared with an ordinary accumulator. the * Bipol ” type shows 
meee of weight of 25 per cent. The mode of construction of the 
A ìs rather startling, but the fact that they have been manu- 
Dig for several years, and have been used by the War Office 
3 : Tee with excallent results, indicates that they are well 
a O na pementa! ‘Stage and are a reliable manufacturing 
p uct. They are made in a variety of forms, for torches, pocket 
sak police lamps, cycle lighting sets, kc. One of their most 

uable features is their ability to retain a charge for several 
yee Further details of this remarkable cell will be given 


(To be continuzd.) 
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THE ELECTRICITY SUPPLY BILL. 


(Continued from page 39.) 
COMPENSATION PROPOSALS. 
i oere a and E A Electwicity 
las: abated Ya Doai ol Great Britain (A.0.E.C.) 
Sada Cont i = oar of Trade and the members of 
ar ye a detailed amendment of Clause 17 
. dt ìs proposed to leave out Clause 17 and to 
move the clause of which an abstract follows :— , 

Compensation for Deprivation of Oftice.—(L) The following 
Provisions shall apply with respect to otticers and servants of 
both sexes of any undertaking affected by the Act :— 

(1) Any existing oflicer in the employ of any authorised 
undertakers at any date who shall after six months prior to 
the introduction of this Act have suiTered or shall suffer any 
direct pecuniary loss by abolition of office or by diminution 
or loss of salary, wages, or emoluments shall be deemed to 
have done so in consequence of this Act, unless proof to the 
contrary Js adduced to the satisfaction of a standing arbi- 
trator or board of arbitration, and shall be entitled to. have 
compensation paid to him therefor in accordance with the 
Provisions contained in Section 120 of the Local Government 
Act, 1988, relating to compensation to existing officers. Tem- 
porary absences caused by exigencies of war shall count as 
continuous service with such authorised undertakers. 

(n) Where a District Electricity Board or other authorised 
undertaker under this Act requires the service of any exist- 
Ing officer, he may be transferred to the new authority either 
permanently with his consent, or temporarily with his con- 
sent (which shall not unreasonably be withheld) and that of 
the owners of the undertaking. 

(1) No such transfer or anything done under this Act shall 
result to the detriment of the officer transferred except in the 
case of misconduct. and if any question arise as to whether 
the provisions of this paragraph have been comphed with, 
the question shall be referred to arbitration, and compensa- 
tion shall be awarded if loss has been occasioned. 

(iv) The new authority imay direct that the office of anv 
existing officer which it deems unnecessary shall be abolished. 

(v) If any existing officer is required to perform duties 
such as are not analogous or which are an unreasonable addi- 
tion to his former duties he may resign his post. 

(vi) Every existing officer who so relinquishes his office or 
Whose services are dispensed with for any reason but mis- 
conduct or incapacity, or whose remuneration is reduced, or 
who otherwise suffers any direct pecuniary loss in conse- 
quence of this Act (including any loss of prospective retiring 


allowances) shall be entitled to be paid compensation by the 
new authority for such loss, to be determined failing agree- 
ment by arbitration. 

(vii) Every existing officer or servant not transferred to 
the new authority shall continue to hold office under the 
owners of the undertaking, performing the same duties and 
receiving not less remuneration than if the Act had not been 
passed. ; 

(2) (i) Any person in receipt of a pension shall continue to 
receive from the new authority the same pension. 

(ii) Where an existing officer has been transferred he may 
elect either to become subject to any superannuation scheme 
instituted by the new authority or to remain a full member of 
any pension fund established in connection with the under- 
taking from which he has been transferred, and shall be 
entitled to receive reasonable allowances for temporary dis- 
turbance. es 

(iii) If part only of any undertaking is taken over pensions 
shall not be disturbed. 

(iv) Any person transferred to the service of the new 
authority:sho would in accordance with custom be granted a 
pension shall not suffer any detriment in regard thereto, by 
the passing of the Act and may upon reaching the age of 
or upon completion of 40 years of service upon being required 
to retire make a claim for compensation. 

(3) (i) In making any award the arbitrator shall direct by 
whom such compensation shall be paid and the period within 
which it shall be paid, and such declaration shall enable any. 
officer or servant to enforce payment in any court of Justice. 

PROPOSED AMENDMENTS. 

At a meeting of the Newcastle-upon-Iyne and Gateshead 
Chamber of Commerce on the 9th inst. a report was sub- 
mitted by a committee which had been considering the Elec- 
tricity Supply Bill. Some interesting points were raised in 
the report, of which a summary follows :— 

It should be made clear that the Commissioners may grant 
moneys to other bodies to carry out experiments on their 
behalf. The local Chamber of Commerce should have repre- 
sentation on the District Boards, as well as professional men 
and the technical and commercial staffs of the electricity in- 
dustry. If the Commissioners take one or more generating 
stations or parts of generating stations, then they shall also 
take over, at the option of the undertakers, any other stations 
on undertakers’ system. The provision that not less than 
95 per cent. of water should be returned would be unwork- 
able where cooling towers are installed. The word “* materi- 
ally’: should be inserted before the words ‘‘ not less pure.” 
In Clause 17 the words “ regularly employed ’’ require ampli- 
fication to include all officers or servants in any position of 
responsibility for plant taken over without their being solely 
and ‘‘regularly employed in or about’ the same. Compen- 
sation should be recoverable as from the date of the passing 
of the Bill. and a scale of compensation should also be in- 
dicated in the Bill. An appeal to the Commissioners from 
the Ministry of Labour’s decision should be allowed to the 
employé. Employés engaged upon or responsible for plant 
put out of use by order of the Electricity Commissioners 
under Clause 20 (1) should be entitled to compensation under 
the same conditions as if they were taken over. Provision 
should be made for the linking up of the systems of adjoining 
District Boards. As Clause 36 (conspiracy) abrogates rights 
possessed in common by all other members of the community, 
exceptional means should be provided for the settlement of 
disputes between all classs of employes and employers, and 
for the enforcement of such settlement upon all engaged in 
the electricity supply industry. The right to make, confirm 
and issue all regulations relating to the uses of electricity at 
present embodied in the Factory Acts, Home Office and Boar 
of Trade Regulations, &c.. for safety of operators and of the 
public should be transferred to the Electricity Commissioners. 

NEW CLAUSE 9. 

Tn view of the mass of amendments set down to Clause 5 
of the Bill, relating to the constitution of District Boards, 
negotiations have taken place and a new clause has been 
drafted to take its place. The new proposals, while retain- 
ing the District Boards as a dernier ressort, provide other 
means of arriving at the end desired, and are calculated to 
neutralise a great part of the opposition. On Tuesday the 
clause was circulated and the committee adjourned until 
next Tuesday to consider the matter fully. 

The new clause provides that the Electricity Commis- 
sioners may, after holding a local inquiry where neces- 
sary, determine that any district in the United King- 
dom shall be constituted a separate electricity district 
for the purposes of the Act, grouping the areas Jn 
such manner as may seem most conducive to efhciency 
and economy. Where it appears that the existing organisation 
for the supply of electricity in such a district should be im- 
proved, the Commissioners shall give notice of their intention 
to hold a local inquiry, and shall give authorised undertakers, 
local authorities, large consumers of electricity, and other asso- 
ciations or bodies within the district an opportunity to submit 
schemes for effecting such improvement. If no such scheme 
is submitted within the time allowed. or if no scheme sub- 
mitted is approved by the Commissioners, the Connnissioners 
may either themselves formulate such a scheme, or, if it 
appears to them that no satisfactory scheme for joint action 
by existing organisation can be formulated, nropese a scheme 
for the constitution of a District Electricity Board. 

The Electricity Commissioners shall publish any scheme 
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which they have approved or formplated, or a scheme for the 
constitution of a district board, and sha}) hold a local inquiry 
thereon. 

A scheme under this section may provide for the constitu- 
tion of an Authority representative of authorised undertakers 
and other interests within the district, and for the exercise by 
that Authority of the powers of the authorised undertakers 
within the district, and for the transfer to the Authority of the 
whole or any part of the undertakings of any of those under- 
takers, upon such terms as may be “provided by tbe scheme, 
and for applying in relation to the joint electricity Authority 
any of the provisions of the Act relating to District Electricity 
Boards (including the provisions as to borrowing, lending and 
wiving financial assistance by and to those Boards), and the 
scheme may contain any supplemental provisions which appear 
to be expedient for the purpose of the scheme, including pro- 
visions dealing with any right of purchase of any undertakings 
affected by the scheme. . 

A scheme for the establishment of a District. Electricity 
Board shall incorporate the: Board with power to hold, land 
without licence in mortwain, and’ shall provide for the inclu- 
sion, as members of the Board, of representatives of local 
authorities, companies aud persons Who are authorised uder- 
takers within the district. of large consumers of electricity 
within the district. and of labour, and, where any councils 
(not being authorised undertakers) or the Elevtricity Commis- 
sioners agree to afford financial assistance to the Board in 
manner provided by the Act, also of. representatives of those 
councils or persons nominated by the Commissioners. 

The scheme may provide for the appointment as chairman 
of the District Board of à person selected by the Commissioners 
from a list submitted bv the Board, for enabling the Board to 
delegate to cominittees any of its powers or duties and for 
the payment of travelling and other expenses of members of 
the Board (including compensation for loss of remunerative 
time). 

The Commissioners may make an order giving effect to the 
decisions they arrive at as a result of the inquiry, and present. 
the order for confirmation by the Board of Trade. Any such 
order shall be laid before each House of Parliament. but shall 
not come into operation until it has been approved by a reso- 
Intion passed by each House. 

An order made under the Act mav be altered or revoked by 
a subsequent order, and any such subsequent order may pro- 
vide for the dissolution of a joint electricity authority and the 
substitution therefor of a District Electricaty Board. 


(Ta be continued.) 


LEGAL. 


MARCONI 'S WIRELESS TELEGRAPH Co. v. THE CROWN. 
(Continued from page 63.) 


When the case for the Crown was further heard on Monday, 
July 7th, Mr, F. J. Bkown continued his evidence, Which dealt 
largely with statistics. In 1927, said witness, owing to the 
cutuulative Increase of 10 per cent. clained by the company, 
the total estimuted tratie was 136,000,000 words. the 
trafiic bevond Singapore was excluded, 42 per cent. of the 
traffic would have to be deducted, and a balance of 81,000,000 
words Jett. That compared with bs estimate of 18,000,000 
words for 1927, or au annual average for the year by his 
tables of 20,000,000. He did not think the tables furnished 
to the company of cable trafie since 1904 gave any warrant 
whatever for assuming a rate of increase of anything like 10 
per cent. He calculated the annual cumulative increase at 44 
per cent. on the figures supplied of cable traffic from 1904 to 
1913. Witness said there had been a decided movement in cer- 
tain quarters for what was called an imperial news service. The 
distribution of news would have occupied a considerable part 
of the tune at the imperial stations, and being Government 
traffic it would not have paid royalties. Mr. Brown declared 
that there was no justification for the assumption that in 
the first year of the contract the wireless stations would 
have done a traffic equal to one-third of the cable traffic. He 
thought that 90 per cent. of the people desiring to telegraph to 
Spain would preter to cable at the higher rate, owing to the 
greater certainty and rehability of the cable, in normal times 
the greater speed of the cable, and at all times the fact that 
the cable was secret and wireless communication was not. 
Last March several of the cables with Holland broke down. 
The Post Office announced that wireless messages could be 
sent to Holland from a Scottish Marconi station, but they 
found some of those who Were expected to’ use the Wireless 
tu a considerable extent did not do so because thev feared their 
ynessages Would be taken down at some of the wireless re- 
ceiving stations Which existed in Holland. A liberal allowance 
for Wireless in competition with the cable was 10 per cent. 
for the first vear, 12} per cent. for the second vear, and in- 
creasing to 15 per cent. for the third and subsequent years, 
Wireless had not been used during the war where cables 
were avallable. 

On Tuesday, Witness said be had reason to believe that 
cable rates would shortly be reduced. Taking past experience 
into account, he said, there was not the remotest possi- 


pulity that within the 28 years of the contract the, general 
-legraph, traffic would have increased in the manner suggested 
by. the Marconi Co. unless the rates were reduced to ld. or 2d. 
a. word throughout the empire. The experiences of the Mar- 
coni Co. themselves showed that a reduction of rate did not 
lead to anything like an increase of traffic to correspond with 
the reduction of rates: The emergency wireless station put 
up by the Marconi Co. in Scotland for communicating with 
BP pra was on the point of being converted to the Poulsen 
are system by the Admiralty. 

In cross-examination by Sir Edward Carson, WITNESS agreed 
that the net result of his evidence was that the Marconi 
Ço. Would pet as their profit on the contract somewhere 
about £1,000 a year from each station for a period of about 
10 vears.. He was uot sure they were ever to vet that, be- 
cause probably the cost of the stations might have been 
slightly more than the contract price. | 

WITNESS said it would have cost the Government about 
£150,000 a vear to work the linperial stations. 

Sir EDWARD Carson: Was it contemplated by the Gorei 
went that thev were going to run these stations at a loss of 
£90,000 a year?—Certainly.  L-always contemplated that they 
would be run at a loss. The object of the Government in 
building tbe stations was largely strategic, but any cominer- 
cial trafic they could have done in diminution of the expendi- 
ture on the stations would have been very welcome.. 


On Wednesday, July Oth, Sir Edward Carson, K.C ginal 
continued his cross-exaluination of Mr. Brown. 

Mr. Brown said he thought the Marconi Co. were making 
a serious miscalculation as to the results from the stations 
when tbey made their offer in 1910. 


Sir EDWARD CARSON saig that the company had repeated the 
offer within the last few months to the Imperial Communi- 
cations Committee. 

Mr. Brown said he thought the idea of a chain of stations 
had become obsolete. The idea now was rather to have 
stations in the United Kingdom communicating direct with 
the various parts of the Empire or at all events communicat- 
ing through an intermediate station. 


** What is the discovery,” asked Mr. JUSTICE JAWRENCE, 
“that has occurred which enables stations in this country to 
colinmunicate with the whole Empire direct? ” 

Witness: The extension of the length, especially in connec- 
tion with the improvements which have been made in the 
working of the Poulsen arc. 

In further cross-examination by Sir Edward Carsan on 
Thursday WITNESS said there was even now no company work- 
ing wireless on a commercial basis within the British Empire, 
but there were Government stations working on a commer- 
cial scale between Australia and New Zealand. 

Witness agreed that the Marconi Co. had erected 13 stations 
for the Adiniralty. 


Sir EDWARD CARSON: On the Marconi svstem? 


Witness: Yes, and other apparatus was put in by the 
Adiniralty themselves—the Poulsen are. | 


WITNESS, in re-examination by Mr. Chais: K. Ce ‘sad two 
estimates were prepared by the Post Office in 1911 of the cost 
of and revenue from-the wireless stations. One, prepared by a 
pessimist, gave the revenue as £41,500, and the other gave 
a revenue of £316,500. The estimates were prepared re- 
spectively in May and December, 1911. He did not agree 
with either set of figures. The estimates were vitiated by the 
fact that the charge per word was estimated in the: one case 
at an average of Is. Td. and in the other at Is: 8d. - These 
charges were much too high on the basis of present. traffic. 

When the hearing was continued on Friday Mr. Brown 
said that since 1913 the Poulsen system had been greatly im- 
proved, and was now capable of operating over a distance of 
9000 miles and upwards. The systetn was working success- 
fully at Nantes, Lyons, and also in the United States. 

His LORDSHIP : Do you mean commercial working or strate- 
gical working? 


Witness : I believe one of the stations in the United MT 
was working commercially before the war. I don’t think 
any of the stations dre working commercially now owing to 
the war. 

-© Wreness said he understood that the Marconi Co. E, 
the Poulsen system in 1915. 

‘At the conclusion of ë Mr. Brown’s evidence, Sir 
Fvwarb Carson said it lad been stated by the Attorney- 
Genera], and he understood concurred in by the witness, that 
the Marconi Co were clamning an amount which was about 
five times their total capital. The nominal capital of the 
company was £1.500,000, thev had a reserve of £1,100,000, and 
they bad invested in associated companies approximately 
£3,000,000; so that to talk of their capital as 41,500,000 was 
absurd. | 

Mr. Cykib PRANK ELWELL, a radio engineer, said he had had 
eleven years? experience of radio-telegraphy in the United 
States, this country, France a Italy. His experience had 
been chiefly with the Poulsen system, and he considered that 
system was the best in existence to-day. 

In_ cross-exainination WiITNess said that hbe formed the 
opinion in 1912 that the Poulsen was the best wireless systelu, 
and be still held that view. 


The hearing was adjourned. 


, 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT, 


Readers aró invited to submit partioulars of new or improved 
levices and apparatus, which will be published Yf considered of 


Chain-type Cable Hooks. 


The impossibility of providing a stock of cable suspending 
hooks in sufficient variety to meet the widely differing con- 
ditions which arise in attaching cables to walls, &c., haa 
called for the design of a standard pattern of hook which 
will meet ‘all general requirements. Messrs. SIEMENS Bros. 
aD Co, Lap., London, have introduced ““ chain-type ”’ 
cable hooks for this purpose ; only a comparatively small 
number of standardised parts is required, whi , when as- 
sembled, provide an excellent means of suspending any of the 
usual sizes of cable. The top fitting can be fixed to girder 
work or brickwork; the intermediate or bottom fitting mav 
he used as an additional support where the number of cables 
is large, or to hold back the lowest of a series of cables when 
the pull of the other cables tends to draw it away from the 
wall. The hook fittings are coupled to one another, or to 
the other standard parts, by means of coupling pins in the 


His: 8a" Cian” 
ELECTRIC BELL. 


Fic. 1 QHAIN-TYPE 
CABLE Hox. 


bs shown in the illustration. When it becomes neces- 
ri a an existing bank of cables, the correct size 
we Hook Is selected from stock, and attached to the 
cables d er by means of a pin. Where the number of 
pen pending from one hanger has been increased to such 
xing nt that the weight on the suspension and the original 
employes eS excessive, the intermediate fitting can be 
af hoe a8 ar additional support. A large stock of each size 
mens’. A k and fitting is always in stock at Messrs. Sie- 

438 Woolwich works, and orders can be executed with 


The “ Clarion ” Electric Bell. 


Sarton received from Messrs. Warp & GOLDSTONE, of 
British-m oks, Salford, Manchester. a sample of their new 

; ade Clarion ” electric bell, fig. 2, a handsome 
a simple ] „mgenious lines on a stamped-metal base. 
the bel] with ocking cover. The interior is well made, and 
are of euffic; t d-in. gong, gives a loud clear note. The coils 
out indicator. y high resistance to work either with or with- 


RECENT PLANT EXTENSIONS AT POPLAR. 


Tae demand for power from the mains of the Poplar Borough 


effected in 1913, that recently further extensions, including a 
4,750-K.V.A. turbo-alternator and two 1,000-kw. rotary con- 


alternator to be installed is given in fig. 2. 
alternators seen to the right in fig. 1 were put into commis- 


' alterna- 
tors are mounted on an extended bed-plate and supply energy 


Fia. 1—Power HOUSE, SHOWING NEW 4,750-K.v.4. TURBO- 
ALTERNATOR ON THE LEFT. 


at 6,600 volts, three-phase, 50 cycles. The set just recently 
erected comprises a three-phase, 6,600-volt, 50-cycle ‘‘ Witton ` 
turbo-alternator, rated at 4.750 K.v.A. and driven at 3,000’ R.P.M. 
by a Zoelly type turbine of the multi-cellular impulse pattern, 
in which there are a number of impulse wheels, each rotating 
in a separate chamber formed by means of the diaphragm 
plates. eres 
Reference to fig. 3 will show what is one of the main 
features of ‘‘ Witton ” turbo-alternators, i.e.. the great 
strength of the bracing of the windings. Each coil 1s-securely 
wedged and supported by bronze clamps, thus rendering the 
machine capable of withstanding severe short circuits, without 
fear of distortion or displacement of the windings. Another 
special feature is the system of ventilation. Fans are fitted 


Fia. 2.—4.750-K.v.a. TURBO SET FROM Exciter END. 


to either end of the rotor shaft, one for producing a flow -of 
air through the stator and the other for producing the re- 
quisite flow of air through the rotor. Air is drawn. by the 


_ fan on the coupling end of the rotor into the space enclosed 


by the end guards, and. after cooling the stator coils at 
the coupling end, passes through a number of axial 
channels in the core to the other end, thus cooling the whole 
of the stator. The fan at the other end of the rotor draws a 


' separate current of air through the rotor, thus thoroughly 


cooling it. The two air currents never Intermix, and in 
consequence a very low and even temperature rise is obtained. 


E 
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The rotor is constructed from e@ eolid steel forging, the 
elots being milled out. The conductors are insulated by 
means of mics Ue KETT the elote, the tops of which 
are finally cl by steel wedges. aoe S 

In the power house is also installed a 1,000-5W. Witton 
rotary converter for supplying direct current to the 460-volt, 
three-wire network. This machine is of the self-synchronising 
type, and starts up from the a.c. side only. It is designed 
for reactance control, and runs at a epeed of 500 R.P.M. The 
set is seen in fig. 4 together with the 6,600/380-volt step-down 
transformer and the self-synchronising A.C. panel. Due to 
shortness of plant, this machine had to carry 20 per cent. 
overload for several months, and the fact that it stood up to 
its work sparklessly speaks highly of the design of the set. 

A similar 1,000-Kw. ‘‘ Witton ’’, rotary converter with 1ts 
self-synchronising panel, has been installed at the High Street 
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Fig. 3.—CLAMPING ARRANGEMENTS FOR W INDING-END-BENDS 
oN TURBO:ALTERNATOR STATOR. 


Tic. 4.—1,000-kw. Rotary CONVERTER AND SELF-SYNCHRONISING 
A.C. PANEL IN THE POWER HOUSE. 


sub-station at Poplar. It is designed for reactance control and 
for starting up only from the a.c. side by means of a three- 
phase induction motor. The High Street sub-station 
is designed to accommodate twelve 1,000-Kw. converter sets, 
one bank of motor converters, and one of rotary converters. 

Every effort has been made in laying out this sub-station 
to provide for simplicity and ease in running cables and mak- 
ing connections to both machines and switchgear. The £.H.T. 
cables enter from the outside into a roomy, well-lighted 
culvert, and are taken straight up to a gallery upon which the 
E.H.T. truck cubicle type switchgear Js situated. The low- 
tension switchboard is below this gallery on a platform 
slightly above the machine floor level. We understand that 
Mr. J. H. Bowden anticipates that his load in this district 
will grow to such an extent that he will soon have several 
units installed. 
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BUSINESS NOTES. 


The “ Electrical Review ” Index.—As it is still necessary 
to effect every possible economy in paper consumption, the Index 
to Vol. LXXXIV of the ELECTRICAL REVIEW, which will shortly 
be printed, will be supplied only to those who, through the post. 
specially apply for it. To such it will be supplied for 3d. post free. 
Any reader or advertiser at Home or Abroad who requires a copy 
for binding or other purposes is asked to make early application 
therefor to the Publisher, ELECTRICAL REVIEW, 4, Ludgate Hill, 
E.C. 4. i 


Commercial Relations with Greece.—There has been 
opened at Dorland House, 16, Regent Street, London, 8.W., a 
Greek Interests Bureau, the primary object of which is to advance 
the joint interests of Greece and Britain in agricultural, industrial, 
and commercial matters. The Bureau is under the direction of 
Mr. William Hill, who recently accompanied the Greek Commercial 
Delegation on their tour of British industrial works. 


Trade Advertising in China—The Board of Trade 
Journal states that particulars may be obtained by application to 
tbe Far Eastern Section of the Department of Overseas Trade of 
schemes by which British merchants and manufacturers are 
enabled to advertise in the native Press in China under the 
auspices of British Commercial Propaganda organisations at 
Shanghai and Hong-Kong. 


Englishmen Wanted in Mexico.—The Board of Trade 
Journal is repeating the advice given by British Consuls many 
years ago that British firms desirous of making progress in 
Mexico must send out competent men armed with full powers. 
The advice is hoary with age, but it has to be repeated to-day when 
American exporting houses are being advised to open their own 
branches in Mexico, fill them with their own employés, and become 
an integral part of the country, instead of endeavouring to conduct 
their Mexican business from offices in the United States. The 
Journal quotes our Consul at Mexico City as saying that one of the 
obstacles to the extension of British trade, is the fact that the 
Englishman does not readily adapt himeelf to local conditions and 
become an integral part of the country, as is the case with other 
foreigners, such as Spaniards. Germans, Frenchmen, and Italians. 
The result is that there are few British traders, in the true sense 
of the word, nearly all the shops being managed by Mexicans and 
the above-mentioned foreigners, who are very efficient salesmen, 
and who are willing to accept a standard of living to which the 
average Englishman is unable to conform. 

“ A considerable number of companies (mining, engineering, <c., 
including the British companies) are managed locally by Americans, 
and it is only natural that when the manager of a company has to 
make purchases abroad, he prefers to place the order so far as 
possible in his own country. The absence of British managers ig a 
drawback to the development of British trade. American firms 
are making every effort to establish themselves in Mexico.” 


Australlan Regulations for Wire Imports.—It is stated 
that the new Order under which rubber-covered wire may be 
imported into the Australian Commonwealth will not come into 
operation until January Ist, 1920. 


New Spanish Companies.—A company is about to be 
formed, under the title of the Tranvia de Madrid a Aranjuez, to 
varry out the building of a tramway line from Madrid to Barcas 
(Aranjuez), through Corte and the plains of Tajo, Tajuna, and 
Jarama, thus affording these fertile agricultural districts an outlet 
to new markets. 

The Quaker City Corporation of Spain is the name of a new 
undertaking started, with a capital of 500,000 pesetas. subscribed 
in equal shares, by the banking firm of Aldama y Co. and the 
Philadelphia Quaker City Corporation. The object of this new 
company is to further the general export and import trade between 
the States and Spain and a branch to be set up in Barcelona.— 
La Energia Electrica, 


Women in Engineering.—At a meeting of the North- 
East Coast Institution of Engineers and Shipbuilders, Lady Parsons 
read a paper demonstrating the capabilities of women in connection 
with engineering, and pointing out that about 1,500,000 women 
had been trained by the State at a cost of £30,000,000, Lord Weir 
said that the attitude of the Trade Unions, which gave women full 
equality with men but denied them the opportunity of working, 
would have to be abandoned. 


The Electrical Development Association.—As we go to 
press we have received a pamphlet from the Association—E.D.A.— 
setting forth its constitution and purposes. Its Committee of 
Management is representative of the three sections—Supply; 
Manufacture, and Contracting —which jointly provide the “ Service 
of Electricity” to the consumer ; funds have been provided for 
preliminary work by the I.E.E. and the Associations represented, 
and financial support is invited in the form of subscriptions from 
public bodies and private companies. concerned with electricity 
supply, manufacturers and contractors, and other interested bodies 
or persons, in order that the operations of ths Association may be 
extended and its position assured. Particulars can be had from the 
director and secretary, Mr. J. W. Beauchamp, M.I.E.E., Hampden 
House, 84, Kingsway, W.C. 2. (Telephone, Holborn 253.) 
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The Industrial and General Progress of Italy.—We 
have received a copy of a most instructive pamphlet entitled ‘ The 
Economic Revival of Italy,” which tells effectively by English 
letterpress, and graphically by means of illustrations, diazrams, 
and maps, what has been happening in regard to Italian movements 
generally, and in various departments of industry, previous to and 
during the period of the war. After reading of wheat, wine. live 
stock, and so forth, we come to coal and lignite and the vast hydro- 
electric resources, and to the attention which is being devoted to 
the electritication of railroads. The future of electrometallurgy, 
the national raw materials, iron and chemical industries, the pro- 
duction of sulphuric acid, notes on the future of Italian trade, are 
among a host of matters which are reviewed in a very useful and 
educative form. ‘There has also reached us a companion brochure 
on the “Italian State Railways,’ in which there are set forth such 
details as travellers to Italy require to know resp2cting the 
facilities that are available for their comfort ex route, Copies of 
both productions can be obtained at the London office of the 
Italian State Railways, 12, Waterloo Place, Regent Street, 
London, S.W. 


Trade Combinations.— The Ministry of Reconstruction 
has issued No. 31 of its grey pamphlets (2d.) on *‘ Reconstruction 
Problems.” It deals with “ Trusts, Combines, and Trade Agssocia- 
tions,” and the contents are based on the report of the Committee 
on Trusts. It forms interesting reading, and should be studied by 
all who are anxious that industry should be enabled to avail itself 
of the advantages of trade associations and combination without 
viving grounds for public suspicion and opposition consequent upon 
a perpetuation of the evils which have followed from the undesir- 
able practices of trusts and rings of certain kinds. In our opinion, 
there is great danger that the growing disgust at the maintenance 
of the high cost of living, partly due to profiteering, will encourage 
violent opposition to the principle of combination even from those 
who see industrial merit therein, and that opposition may not dis- 
criminate as it should do between rings and trusts of a beneficial 
kind, and those which have waxed fat by fleezing us all. The 
policy of Protection may also be imperilled through asimilar cause. 
The public are becoming sick of paying high prices for essential 
articles because the restriction of impurts rives the seller an oppor- 


tunity of charging practically what he likes -we are not referring 
to key industries. 


Plans Wanted. — Armagh U.D.C. invites electrical 
engineers to supply plans, specitications. aud estimates for the E.L. 
and power installation. A prize of £20 is offered for the most 
suitable scheme. For particulars see this issue. 


Exhibition of Electrical Equipment.—During their 
occupation of Belgium the Germans established at Franière. near 
Namur, a colossal dump of electrical material. This was the 
largest collection of such stores in a single place that the world 
has ever seen ; 80 huge was the dump that, when the great retreat 
came, this valuable material fell into British hands. 

The Disposal Board of the Ministry of Munitions is now giving 
an exhibition of this material, which will be for sale soon. at the 
Royal Agricultural Hall, Islington. Stocks vary from small 
quantities In some items to hundreds of thousands of articles in 
others, A summary includes telephones and telegraphs. wireless 
apparatus, earth-inductor sets, daylicht-signalling lamps (electric 
or vas). guns and pisto's for signalliny purposes, dog and pigeon- 
Service apparatus, mules and men harness, and materials used in 
line construction. 

An interesting magneto switchboard ‘is of the type which can 
be built up in tiers like a sectional bookcase. It is portable, 
vompact, and easily connected up by means of special multi- pointed 
plugs and sockets. The complete switchboard rests on a light 
collapsible iron stand. 

Bi oe on view, in six colours, and there are tons of 
eras er treated papera. The use to which the electrical 
of a S can ba put are various. Wherever the manification 

“ound 18 required, these will be found serviceable. During the 


war they were used for oe ae BR 
Operations, the detection of sapping or other digging 


Catalogues Wanted —Messus. C. A. 


electrical engineers 
desire to receive ele 


DesLeY & Co., 
and contractors, 21, West Bute Street, Cardiff, 
ctrical catalogues. 


For Sale.— On July 29th and 30th several stranding 


moau 30-H.P. electric motor are to be disposed of by 

The aria erpool by direction of the Disposal Board. 
Birmingha » Plant and goodwill of the Small Heath Metal Works. 
tld by te m. of the Rubel Bronza and Metal Co.. Ltd., are to be 
J tender by the Receiver. See our advertisement pages to-day. 


„ie Wilson Electric-Welding System.—In the course 
Sit nla at the annual meeting of G. D. PETERS & Co.. LTD., 
ee on Peters, after referring to the resumption of pre-war 


e88, sai . ae 

Nsineag a that in addition they had opened up a new branch of 
power si nalli a ie ige 7 > 

very conside gnalling, which promised to develop into a 


aai E and profitable departure for the company. They 
di ome interested in electric welding. and one of their 
rectors Was 


dey A -| » ae x aon 
towards intr oting a large portion of his time and energy 


shipping ane the Wilson system of electric welding to the 
Fae Way and engineering industries of this country. 
assistance of electric welding was very largely responsible for 
i Kiven by America i eati : 
Marine menace, b y in defeating the German sub 
America 


panera y the quick repair of the German shipping in 


Trade with Germany and German-Austria.—In view 
of the raising of the blockade, the Board of Trade have issued 
general licences under the Trading with the Enemy legislation 
authorising with certain reservations the resumption of trade with 
Germany and German-Austria. The licences do not remove the 
existing restrictions upon the payment of debts and the return ot 
property due or deliverable to persons in Germany and German- 
Austria in respec of pre-war tranactions. Moreover, any per- 
mission which may be necessary in respect of any transactions 
under Defence of the Realm Regulation 41 D must be obtained 
from the Treasury. The licences do not permit the importation 
from Germany or German-Austria of any goods included. in the 
prohibition of import proclamations, and not covered by a general 
licence issued under those proclamations. Further, export licences 
must be obtained from the Export Licence Department, 1, Queen 
Anne's Gate, Westminster. S.W. 1., before goods included in Lists 
“A” and “B” of prohibited exports are shipped to those countries, 


but no licences are required in respect of goods included in 
List “ C.” 


Indian Oilfield Electrification—The Burmah Oil Co., 
whose headquarters are at Glasvow, have a very large and 
important scheme to take in hand at their refineries and works in 
India. They will proceed with the electrification of their principal 
oilfields, with the object of modernising and improving the 
methods of working and manufacture. A heavy expenditure is 
involved. 


Non-Ferrous Materials.—The following particulars are 
published of the stocks (exclusive of old metal and scrap) in this 
country in possession of the Minister of Munitions on July Ist, 
1919 :— 


ropper... zes 
Spelter, G.O.B. 
Spelter, refined 
Aluminium ` ... 


44,298 tons Soft pig lead... 121,135 tons 

26,059 „p Nickel sak. 2452 ,„ 

13.356 ., Antimony, ‘ 

10,662 ,„ regulus ... . 4,368 ,, 
N.B.--The quantity of nickel in stock on June Ist, 1919, was 

9,552 tons. 3,552 tons was published in error. 


Trade Announcements. — Messrs. Higar, LTD., 
265, Deansgate, Manchester, have heen appointed agenta for 
Lancashire, Cheshire, North Wales, and the West Riding of York- 
shire by the Ironclad Switchgear Co., Ltd., Eccles, and Accumu- 
lators, Ltd.. Woking. 

Mr. W. P. BARNWELL, late R.E., has commenced business as 
an clectrical engineer at 106. Colwyn Road, and 12, Upper Mounts, 
Northampton. 

Mr. F. G. Brown. who has been demobilised, has commenced 
business as an electrician at 2, Maryville Road, Leytonstone. 

Mr. P. W. Osporn (after 44 years’ military service) has 
resumed the manufacture of wooden electric fittings, a branch of 
the industry in which he has specialised since 1905. Inquiries 
should be addressed to Gordon Works, Hornsey Sale, London, N. 8. 

Messrs. JOHN BIRCH & Co, LTD., export engineers, of Londen, 
announce that they have undertaken the overseas agency of Messrs. 
Win. Beardmore & Co., Ltd., of Glasgow. The Beardmore workshops 
are rapidly being converted from war to peace production of metals 
and machinery for distribution throughout the world. The Birch 
organisation is being further extended to meet these new require- 
ments. Under this arrangement, Messrs. Birch & Co. place their 
experience in engineering export trade and their overseas connection 
in Australasia, South Africa. and the Near and Far East. at the 
disposal of Messrs. Beardmore, who are naturally anxious to find 
markets for their surplus output. Messrs. Birch & Co. have largely 


‘increased their capital to cover the expansion of business involved. 


Messrs. Beardmore apparently recognise that the export merchant, 
or middle man, with his world-wide organisation, is a valuable 
asset to trade, and is worthy of being retained and supported at 
the present critical time. 

In connection with the changes that are taking place in the 
business of Messrs. BAUGHAN & Co., Lro.. Reading, Mr. C. R. 
Alston. who joined the firm in 1916 and was made a director, now 
takes an increased and controlling interest. Mr. A. H. V. Baughan, 
son of the founder of the electrical department of the business, 
which was started over 43 years ago, is retiring. Mr. W. H. 
Tranmer. who has been with the firm over 12 years, became a 
director when the business was formed into a limited company 
three years ago. We are asked to state that no memberof the 
Bauchan family now has any directing or financial interest in the 
business. 

Mr. M. SKIDELSKY has taken more extensive premises at 
Buchanan Buildings (Rooms 1-14), 24, Holborn. London, E.C. 1. 

The Jron and Coal Tradex Reriew offices have been removed to 
Bessemer House, Adelphi, Strand, London, W.C. 2. 

Mr. James Douglas (the ACCESSORLES MANUFACTURING Co.) has 
removed his oftices and stores to larger premises at 1, South Street, 
Finsbury, E.C. 


Exports to Holland and Switzerland. — The Board of Trade 
(Export Licence Department) announce that, in view of the raising 
of the blockade. it is no longer necessary for goods exported to 
Holland and Switzerland to he consizned respectively to the 
Netherlands Oversea Trust and the Société Suisse de Surveillance 
Economique. Goods exported ria Holland to the occupied Rhine- 
land territory. Belgium or Switzerland. need not now be consigned 
tothe Standard Bank of South Africa, Rotterdam. 


Bankruptcy Proceedings.—Bov.t, Joun, and BoLT, 


J. H. (trading as John Boult), electricians, Chester.--Trustee 
released January 31st. 1917, 
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Catalogues and Lists.—British THomson-HovustTon 
Co., LTD., Rugby.—Descriptive List No. 2,510 A, giving a brief 
illustrated account of three types of their shaft couplings, with 
tabulated ratings and dimensions. 

HYATT ROLLER BEARING DEPARTMENT, Broom & WADE, LTD., 
High Wycombe.—Folder relating to Hyatt flexible roller bearings 
and their merits. 

Messrs. FERRANTI, LTD., 180, Fleet Street, London, E.C. 4.— 
Thirty-two-page booklet containing excellent half-tone illustra- 
tions of Ferranti transformers, and photographic views of some of 
the departments of the works at Hollinwood, where large exten- 
sions have been carried out to manufacture them in all sizes and 
types, and for all voltages and purposes. There is only brief letter- 
press. and that appears in five languages, as the brochure is 
intended chiefly for the foreign markets. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, London, 
E.C.—The folder relating to the “ Little Briton’ vacuum cleaner, 
to which we referred in our last issue, is not available tin over- 
printed form. Last week we stated in error that it was. 


Book Notices.—“ Annual Tables of Flectricity Under- 
takings for 1919.” London: Zhe Electrician. Price 5s.—These 
useful tables have been reissued under the same format as last 
vear, and comprise the same sections, but have, of course, been 
brought up to date, The number of British supply undertakings 
has increased from 593 to 601. An error in the heading of the 
Colonial section has been corrected, and a few additions have been 
made. z 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII, No. 6. June, 1919. New York: The Institute. 
Price $1. 

‘Reconstruction and Trade.” By Ernest T. Williams, M.I.E.E. 
London : James Selwyn & Co., Ltd. 2s. net. 


New Battery Company.—According to the Finanrial 
Times, BATTERIES, LTD., Redditch, has been registered, with a 
capital of £100,000. The company has obtained the patents and 
patent rights for the United Kingdom and the Colonies of a nickel- 
iron-alkaline electric accumulator based on the patented inventions 
of Dr. Jungner, a Swede. These accumulators were made abroad 
before the war, and will now be manufactured in this country. 


Liqnidations and Dissolutions. — THOMPSON AND 
GINGELL, LTD., electrical engineers, 61, Cheapside, London, E.C.— 
In response to a circular letter issued by Messrs. Taylor, Froude 
and Co., chartered accountant, of 88-90, Chancery Lane, E.C., 
a meeting of the creditors was held on July llth, at the 
offices of the company, 61, Cheapside, E.C. In the circular 
calling the meeting, the accountants stated that they had been 
requested by Mr. F.C. W. Thompson and Mr. L. A. H. Gingell to 
prepare on behalf of the company a statement of affairs to submit 
to the creditors with a view to acquainting them with the posi- 
tion so that the proposed liquidation might be stayed if the firms 
interested viewed the prospects and position of the concern with 
favour. The statement of affairs submitted, showed the position 
of the company as at June 27th last, on which date a receiver was 
appointed on behalf of the debenture-holders. The statement dis- 
closed liabilities to unsecured creditors amounting to £3,437, while 
the assets were estimated at £8,125. The assets included the 
following :—Patent in respect of improvements for devices such as 
electric fans, estimated at £3.500; plant and machinery, £843 ; 
stock of electric fittings at cost, £3,045. From the assets had to 
be deducted £2,000 due on debentures, £50 for interest accrued, 
and £100 estimated costs of receiver. The net assets were thus 
reduced to £5,975 to meet the unsecured liabilities of £3,437, and 
a surplus was disclosed as regarded the unsecured creditors, of 
£2,537. Mr. Taylor stated that the company was only incorporated 
on March 27th of the present year, with a nominal capital of 
£20,000. divided into shares of the face value of £1 each. Mr. 
Thompson received 10,010 shares, while Mr. Gingell was allotted 
6,990 shares. The remaining shares were issued to the debenture- 
holder as part consideration under his debenture agreement. No 
cash was received by the company as the result of the issue of the 
shares. The company authorised the issue of debentures for 
£2,000, bearing interest at the rate of 10 per cent. The report of 
Messrs. Tredegar, who were stated to be creditors for nearly 
£1,400, said that the debenture-holder got security for the money 
he advanced, and also a present of 30s. in shares for each £1 he 
found. Mr. Taylor said that Messrs. Maskell, Ltd., the second 
largest creditors, issued a writ on June 24th, and recovered 
judgment for £125. The debenture-holder then appointed a 
Receiver, and the company had called a meeting for the following 
Monday for the purpose of considering the advisability of putting 
the concern into voluntary liquidation. Messrs. Tredegar had 
presented a petition to the Court. So far as he could see the only 
cash ever received by the company was £2,000 from the debenture- 
holder, and £53 as the result of sales. The actual sales of the 
company were between £400 and £500, but the actual amount so 
far received by the company was £53 19s. 6d. Mr. E. H. Hawkins 
said it appeared that the debenture-holder advanced certain money 
before the debentures were created. For those amounts the 
debenture-holder could not rank as a secured creditor in view of 
the presentation of the petition by the largest creditors. The first 
debenture was dated April 9th, and he understood that some £500 

was advanced prior tothat date. Mr. Taylor stated that the pro- 
position he had to make on behalf of the company was that the 
Receiver for the debenture-holder should be asked to postpone the 
realisation of the assets for some little time so that new debentures 
for £3,000 or £4,000 might be created. The directors of the com- 


pany had entered into negotiations for the introduction of further 
capital. A question was asked as to the value of the patent held 
by the company, and the directors gave it as their opinion that it 
was worth from £2,000 to £3,000. The matter was discussed at con- 
siderable length, and the opinion was expressed that the voluntary 
liquidation of the company should take place, and that Mr. E. H. 
Hawkins, I.A., of Messrs. Poppleton, Appleby & Hawkins, 4, 
Charterhouse Square, E.C., should be appointed to act as joint 
liquidator in the winding-up of the company to represent the trade 
creditors. 

J.J. MARR & Co., electrical engineers, 18, Moorfields, Liverpool. 
—Amy M. Marr and H. D. Marr have dissolved partnership. 
Debts will be attended to by Amy M. Marr, who will continue the 
business, 

RUSSELL, WARDROP & Co., mechanical and electrical engineers, 
Pritchard Street, C/M. Manchester.—Partnership dissolved as from 
Jaly 2nd, 1918, owing to the death of Mr. J. B. Russell. Mr. 
Wardrop attends to debts of the firm. 


Sales of War Property.—The Disposal Board of the 
Ministry of Munitions has now realised from its sales of surplus 
war property over £132,000,000. Included among the main items 
of the totals to date are the following :—£1,107,299 for plant and 
machinery, £1,220,504 for mechanical transport, £2,351,571 for 
ferrous, and £11,362,267 for non-ferrous metals; £14,378,125 for 
chemicals and explosives, £12,299,140 for sales abroad, and 
£3,220,771 for sales to contractors. Ata recent sale of plant and 
machinery, single-purpose lathes were sold for 80 per cent. above 
scrap value, and in several cases electric motors, tools and equip- 
ment realised more than cost prices. During the past month the 
sum of £300,000 has been secured for mechanical transport sold at 
the Agricultural Hall and Kempton Park. The sales of copper, 


though smaller, have shown an advance of three guineas per ton 
average. 


«Industrial Housing.—The following resolution was passed 
by the Joint Housing Committee of the Federation of British 
Industries and the National Alliance of Employers and Employed 
at the meeting held on July 4th :— 

That this Joint Committee of the Federation of British Industries and the 
National Alliance of Employers and Employed regret that the promise made 
by Lord Downham, when President of the Local Government Board—that the 
terms of financial assistance to be given to public utility societies in the 
Housing Bill would not be Jess favourable than those given to local authorities 


—has not heen fulfilled, and is of opinion that, asa result, the housing of the 
working classes of the country will be seriously delayed. 


New French Company. — Constructions Electriques 
Wagner is the style of a company formed at Saint Etienne. Loire, 
for the manufacture of metallurgic and electrical material. lts 
capital is 1,000,000 fr. 


Russian Trade Possibilities,—Sir A. Steel Maitland, 
M.P. (who has retired from his position as chief of the Govern- 
ment’s Overseas Trade Department), in the course of a speech last 
week said that the part of the world where trade expansion was 
likely to be quickest in the next 20 years was Central and South- 
Eastern Russia, and that enormous belt of country, hardly popu- 
lated yet, that lay for a thousand miles east of the Urals. Large 
as some of the exports were, the country just east of the Urals was 
scarcely scratched. British traders had a good opportunity of 
establishing themselves there at this moment,and the Department of 
Overseas Trade was anxious to give all the facilities it could. In 
co-operation with Lloyd's, and with their full approval, the Depart- 
ment was now ready with an insurance policy, covering ordinary 
ineurance risks, including civil commotion and riot. 


LIGHTING AND POWER NOTES. 


Abergavenny, —YEAR’s WorKING.—The annual report 
for the past year shows that the income of the electricity under- 
taking was £79,000, compared with £40,000 in 1912-13. 


Australia. —Sopriy Restrrictions.—As the railways 
are now bringing more coal from Newcastle (N.S.W.). says the 
Times, restrictions on the use of electricity and gas for heating 
purposes in Melbourne will not come into operation yet. 


Bandon (Co. Cork).— E.L. Scurme.—The Bandon 
Electric Lighting Co. has offered, in accordance with arrangements 
made on the subject, to supply the town with electric light for 
12 months for £200, the company to install and maintain lamps 
which are to remain lighted up to midnight, and the company’s 
engineer to be always available to attend meetings of the Town 
Commissioners on any matter connected with the public lighting. 
The Town Commissioners have accepted the company’s offer. 


Banff.— Prov. ORDER.—At a meeting of the T.C. on 
Monday it was intimated that the Duncan Electricity Supply Co. 
intended to make application to the B. of T. for a prov. order to 
supply electricity in the North-East of Scotland from Inverness 
to Braemar and to the south bank of the River Dee, excluding the 
City of Aberdeen. The clerk said he had received a letter stating 
that Elgin T.C. had appointed a Committee to look after its 
interests in this matter, and had resolved to ask the burghs in the 
area to co-operate and take whatever steps might be necessary. 
The Council appointed a Committee to watch over the matter. 


= e o m 


a SRS are ae ee - e 


Yol. 85. No. 2,173, JULY 18, 1919.] 


THE ELECTRICAL REVIEW. q7 


———TATAAASď‘ďď a 


Bolton.—Loan SancTion.—The Corporation has received 
L.G.B. sanction to borrow the following sums in connection with 
the electricity undertaking :—£5,406 for mains, Back-o’-th’-Bank- 
Bradshawgate sub-station; £23,208 for transformers, switch- 
year, Ke. 


Bradford.— Waces.—Lieut.-Colonel and Alderman 4A. 
(adie and Councillor Shaw have been accepted by both sides as 
arbitrators in a dispute between the Bradford War Wages Com- 
mitte and the municipal employés. The chief grievance is that 
the Committee, after nearly four months’ consideration, has 
declined to concede a 5s. per week bonus increase. 


Carlisl.—Loan Sancrion.—The T.C. has received 
sanction to a loan of £1,682 for additions to the electricity works 
hattery, and has applied to the B. of T. for permission to 
supply energy to a tannery at Wetheral Crook, which is 
outside the area of supply. The mains extensions will cost 
£700, and the tannery company guarantees a minimum annual pay- 
ment of £100 for 1V years. The question of utilising the River 
Eden for generating purposes has been referred to Sir John Snel] 
for his observations on the electrical engineer's report on the 
matter. 


Chepstow.—E.1.. B1LL.—A Bill to confirm a prov. order 
granted by the B. of T. to the Chepstow Electric Lighting Co. to 
extend its area came before a Committee of the House of Commons 
as an unopposed measure last week, The Bill was passed and 
ordered for third reading. 


Continental—Spain.— Application has recently been 
made to the Spanish Government for a concession to put down 
plant to utilise the water power of the River Raigroso at Aceba, 
Laviana, for the generation of electrical energy for lighting and 
power purposes. 

A concession to extract 50,000 litres of water per second from 
the River Tajo has been secured by the Madrid Sociedad Hidro- 
electrica Galle. 

Messrs. José Fajardo and Ricardo Navascues have been authorised 
to draw 12,000 litres per second from the River Esera, district 
Benarque, province of Huesca, for the generation of electricity 
for electrochemical and mechanical purposes. . 

A concession has been accorded to Jesus Patacios to store 
24.400,000 cubic metres of water from the River Limia, and also to 
extract 12.000 litres per second for the generation of electrical 
energy to be sold in bulk.— Gaceta Oficial, 


Croydon.—L.G.B. Ingumy.—aA_ L.G.B. inquiry was 
held last week relative to the application of the T.C. for a loan of 
£122,000 for electricity extensions. It was intimated that the 
Council had been in correspondence with the County of London 
E.S. Co., as to a supply, but with no satisfactory result, as there 
were no mains near Croydon of any possible use to the borough, 
There was no opposition.. 


Denny.—Prick IncREAsK.—The T.C. has increased the 
price of electricity for lighting and power by 1d. per unit. 


Dundalk.—L.G.B. Inqummy.—The 1..G.B. for Ireland 
has appointed Mr. A. D. Price, Engineering Inspector, to hold an 
Inquiry into the question of a loan of £3,000 for improvements in, 
and providing working capital for, the Urban Council's electric 
lighting system, 


Dongannon.—E.L. Scueme.—The two local Councils 
lave approved of the scheme of bringing electric power and 
lighting from the Portna Falls on the Lower Bann, the details of 
which have already been mentioned in these notes. The project 
purposes to supply a number of towns in Mid-Ulster. 

Ata Council meeting on J uly 9th, a resolution was unanimously 
adopted urging upon the Government to include Ireland within the 
scope of the Electricity (Supply) Bill. 


Dublin.—E.L. FAILURE.—On Wednesday evening last 
Week, electricity supply failed in the central district of the 
cty, and, in some instances, general indoor work was seriously in- 
terfered with. The failure lasted for almost two hours. 


Epsom.—Loan APPLICATION.—After taking expert 
ue on the electricity undertaking. the U.D.C. has applied for a 
= n £6,400 for the renewal of distributing cables, and is to ask 
i. of T. if it will permit a full operating term of 42 years in 
-© event of the prov. order being transferred to a power company 
instead of only the unexpired term of 20 years. 


Kilrush (Co, Clare).—E.L. Scueme.—The U.D.C. has 


received offers from local firms suggesting the formation of a 


company to subscribe £3.5 j i EEFE 
installation 500 towards a public electric lighting 


a Lindon, —Hackyzy.—The following statistics show the 
ie ac of the sales department turnover of the B.C, elec- 
£7 380 ma the annual totals being :—1913, £6,814 ; 1914, 
1919 ean £5,688 ; 1916, £6,044 ; 1917, £5,472 ; 1918, £4,983 ; 
snide ue 13 ; 1920, £5,942 (three months). During the year 
wee bei 31st, 1918, the Ministry of Munitions’ restrictions 
fron ril upon all supplies of motors, &c., other than war work. 
1918 t a , 1917. It will be observed that up to the end of the year 
Stan urnover was fairly steady at between £5,000 and £6,000 

um. During the year ended March 31st, 1919, the D.O.R.A. 


restrictj 
approximate irda removed, and the turnover suddenly was 


YEAR'S WORKING.—The South London E.S. Corporation during 
last year has been practically marking time so far as output is 
concerned. The new connections amounted to 1,050 Kw., the 
increase in average receipts was “3éd., and that in costs ‘34d. per 
unit, while the percentage decline in output was 5's. Although 
there was an increase in the gross profit, it amounted only to £264. 
The working costs showed increase in nearly every item, but fuel 
accounted for nearly one-half of the total increase, the cost having 
risen from £18,049 in 1917 to £21,820 in 1918. With the profits 
almost exactly as before, £9,500 was set apart for depreciation and 
reserve, 


Oldham.—Peace-Day ILLuMINaTIONS.—The Corpora- 
tion is to give a free supply of electricity and yas for all persons 
supplying illuminations during the Peace celebrations to-morrow. 


Portadown.—The T.C. was informed, last week, that Mr. 
D. Chapman proposed extending his electrical plant if sufficient 
consumers could be procured, but before he made final arrange- 
ments he should like to have the consent of the Council to erect 
standards, &c., in the streets. He would then negotiate with the 
Council for the lighting of the town, and vive the necessary power 
for running an electric tramway in the main streets of the town. 
Mr. Chapman was informed that his scheme would be favourably 
considered by the Streets Committee. 


Presteign.—E.L. Scueme.—The U.D.C. has received. 
an application from the Bishop's Castle Electric Co. for permission 
to erect works, the price of electricity to be 7d. per unit. The 
company is to meet the Council to discuss the matter. 


Rickmansworth.—Time Extension.—The B. of T. has 
extended the Rickmansworth and Chorley Woods E.L. Order, 1914, 
by a further six months. 


Southend.—StTrRIKEs EnpED.—The municipal strikes 
are over. On Saturday morning the strikers met and considered 
the proposals made by the Special Wages Committee of the T.C., 
and, after certain modifications had been made, there was a con- 
sultation between the Committee and the men’s representative. Ata 
late hour it was announced that the wages question had been satis- 
factorily settled, and that the men would returnto work. The men 
have got very nearly all they asked for, and the extra money will cost 
the town about £1,000 a week. The gasworkers, too, have returned 
to their duties, and the town is again in its normal condition. 


Stourport.—Proposep New Sration.—The Shropshire, 
Worcestershire, and Staffordshire E.P.Co. has deposited its “ out-of- 
time” Bill, which, subject to the Standing Orders being dispensed 
with, will be proceeded with this session. {In 1918 the company was 
authorised to construct a new main generating station on the river 
Severn which, with subsidiary works, is estimated to cost 
£1,890,000. To meet this expenditure, and to provide for the 
acquisition of the Kidderminster and Stourport Electric Tramway 
Co.'s generating station at Kidderminster, further capital is 
required, The Bill, therefore, proposes to authorise the issue of 
additional share capital to the amount of £850,000, and the borrow- 
ing of a further sum of £850,000 by the issue of debenture stock. 
To facilitate the raising of this additional share and loan capital 
power is sought to constitute the new main generating station on 
the river Severn at Droitwich and Stourport a separate undertaking, 
and to allocate to that undertaking not only the proposed additional 
capital, but “any part of the unissued share and loan capital 
authorised under their Acts of 1903 to 1918.” The petition states 
that these powers would have been sought by a Bill deposited 
within the proper time, but the company had reason to believe 
“that the Government would contribute or advance money towards 
the construction of the new generating station, and, in view of 
these negotiations, the company did not contemplate that it would 
be requsite to apply to Parliament for the powers now sought.” 


Sutton-in-Ashfield—PRov. OrbER.—The U.D.C. has 
been informed that the Derbyshire and Nottinghamshire E.P. Co. 
is applying fora prov. order to supply E.L. in the district, and it has 
been decided to communicate with the Mansfield T.C. on the matter. 


Ulster Midlands.—E.L. Scuemre.—Dungannon, Cooks- 
town, and Magheratelt Councils are conferring as to united action 
on an electric supply scheme, with power drawn from the falls 
on the Lower River Bann. 


Warrington.— Price Increase.—The T.C. has further 
increased the price of electricity as from July lst by 10 per cent. 
for lighting and by 20 per cent. for power. 


Wolverhampton.—BuLk SuppLy.—The E.C. proposes to 
make an agreement with the Midland Electric Corporation of 
Power Distribution, Ltd., for a supply of electrical energy. 

The E.C. recommends the acceptance of the tender of Messrs. 
Ferranti, Ltd., for the supply of three 300-Kw., oil-cooled, three- 
phase transformers, at a cost of £443 each. . 

The E.C. has agreed that £1,083 be paid to Messrs Melville 
Dundas & Whitson, Ltd., of Glaszow, being an advance on their 
contract for the second half of the new boiler house to cover the 
cost of increased labour and material charges attributable to 
Government awards. 

Yeovil.—TimMe Exrenston.—The B. of T. has extended 
the E.L. order by a further six months. 

Yorkshire.—PRov. ORDERS OprosEeD.—The Midgley, 
Luddenden Foot, Kirkheaton, Mytholmroyd, and other U.D. Councils, 
have decided to oppose the application of the Electrical Distri- 
bution of Yorkshire, Ltd., for electric lighting powers in their 
respective districts. 
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Yarmonth.—YEaR’s Workinc.—The gross income for 
the year was £24,271 ; working expenses, £19,914 ; trading profit 
£4,357, as compared with £5,314. From the district fund £2.550 
was transferred to meet sinking fund charges on a loan of £15,000, 
£3,937 was paid for interest and income-tax, and a debit balance of 
£38 carried forward. 

PRoposED Loan.—A loan of £4,200 is to be applied for to 
provide for three years’ requirements for house services. 


———_—=_—~q~*€*’éiwee 


TRAMWAY AND RAILWAY NOTES. 


Abergavenny.—Yerar’s Worktxa.—The report for the 
past year shows that the tramway receipts Were £51,000, ayainat 
#£38,000. Passengers carried have increased from 9f millions to 


14} millions in the same period. This year £20,000 is to be spent 
in tramway repairs. 


Barrow.—lRoposeD PuRcHASE.—With a view to exer- 
cieing, if thought desirable, the purchase of the electric car service 
from the British Electric Traction Co., the Corporation has decided 
to ask for further time for the full consideration thereof. 


Bolton.—The tramway men are prepared to work on 
Peace Day on condition that they receive one day's holiday, with 


pay, added to their annual holiday, with three days’ pay for 
to-morrow, 


Burnley,—Year’s Workixc.—There was a profit of 


£6,020 on the tramways undertaking for the past year. The 
reserve fund now amounts to £41,214. 


Continental.—Sratn.—The Commission nominated to 
examine the scheme for the construction of a railway from 
Madrid to the Straits of Gibraltar, has bevun its labours by the 
inspection of the projected track. On leaving Madrid the line will 
pass through Pinto, Villaluenva, and Toledo. to the valley of the 
Bullaque ; thence through Alma-Denejos, Espiel and Hornachuelos 
to Palma del Rio. Crossing the Guadalquivir, it will pass through 
Moron di la Frontera, Montellano, Villamartin Algar and Casas 
Viejas, where it will swerve to the S.E.,and terminate at Algeciras. 
The districts traversed are unserved by railways, 

The Compania Tranvias Central de A 
concession to construct and work a s 
the town of Oviedo. 


GERMANY. --The transport. including tramway and railway, 
strikes at Berlin have ended. Tramway employés dared not appear 
in the streets in uniform for fear of being mobbed. 


Glasgow.—AccIDENT.—A_ tramcar collision, involving 
injury to 20 persons, occurred in Glasrow, on Saturday evening. 
While a well-filled tramcar was proceeding down High Street on a 


steep gradient, the brakes failed, and it crashed into another car. 
Both vehicles were badly smashed. 


Huli—AL-Nicur Cars.—The all-night tramway ser- 
vice recently established was reported at the last ineeting of the 
Tramway Committee to have been a success. The returns were 


satisfactory, particularly in relation to tratlic between 2 a.m and 


5 a.m., which had increased every day. There were 55 passenrers 


on the first day, which had increased to 101. 


Leeds.—Mass meetings of the members of the Leeds 
Branch of the Amalgamated Association of Tramway and Vehicle 
Workers have passed resolutions to take a general holiday on 
Peave Day. The organisation at present represents 98 per cent. of 
the employés, and the decision was arrived at despite the offer of 
the Corporation Tramways Committee to pay double wages for 
necessary work on Saturday, and to provide a day's holiday later. 


Lepton. — Proposrep Tramway EXTENSIONS. — The 
U.D.C. has appointed a deputation to meet the Huddersfield Tram- 
ways Committee and representives of the Flockton, Emley, and 


Whitley Upper Councils in regard to the extension of the tram- 
ways to their districta. 


sturias has applied for a 
ystem of electric tramways in 


Londoa.—1..C.C.—Bank Holiday services will be run 
to-morrow. Services will commence at 6.30 a.m. and will be main- 
tained up to 1.30 a.m. on Sunday from most London terminals. 


On Saturday and Sunday mornings all-night cars at ordinary fares 
will ba in operation on certain routes, 


Middlesex.—SHORT-CIRCUITED Ling.—A Hampton boy 
was summoned on Monday for obstructing an electric train on the 
L. & S.W. Railway by placing across the conductor and running 
rails an iron bar. A train due out of Sunbury was held up for 10 
minutes through the short-circuit caused by the bar on the line. 

-Had the bar been placed on the rail during the night, and not 
touched the conductor rails, it was stated, a train might have been 
derailed. The lad was bound over under the Probation Act. 


Salford.—Coverep Cars.—lIt has been decided to have 
the whole of the tramway cars covered in by next winter. 


Southgate. —ELECTRIC VEHICLES.—The Council is to 
purchase three electric dust carts at a cost of £5,000. 


Sunderland.—The tramway employés are to have a 
complete holiday to-morrow, Peace Day. 
Wolverhampton. — YEAr’s WORKING. — The annual 


abstract of accounts for the year ended March 31st of the 
Corporation tramways undertaking shows a gross profit of 


£31,992, to which should be added the balance of £1,610 
on motor char-i-bane account. Interest on capital was 
£4,881; income-tax, £2,935; repayment of loans, £6,414; and 
the following amount was appropriated to reserve and renewals 
fund, £9,372; rate relief, £10,000. The sum of £56685 now 
stands to the credit of the reserve and renewala funds, and £19,427 
to that of the maintenance and repairs suspense account, 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.— Exasperated at the continued cable delays, 
numerous representative public and business bodies are organising 
themselves in favour of the acceptance of Senator Marconi's offer 
to the Federal Government to establish a direct wireless service 
between England and Australia, 


Cable Rates.—Mr. F. J. Brown, assistant secretary to 
the P.O., in his evidence for the Crown in opposition to the 
Marconi Co.’s claim, said he had reason to believe that cable rates 
in certain cases would shortly be reduced. The Australian rate 
was due to be reduced, under an agreement, from 3s. to 2s. 6d. 
per word, and the Japanese from 3s. 11d. to 3s. 6d. per word for 


ordinary messages, but these reductions were being delayed until 
conditions became more normal, 


Post Office Business on Saturday.—The Postmaster- 
General wishes, so far as possible. to allow all Post Ottice servants 
to participate in the Peace celebrations. and the public are requested 
not to transact any but the most necessary business at post office 


counters. and to make as sparing a use as possible of the telegraph 
and telephone. 


Secret Telephony.—To make telephone conversation 
secret, a device called the “ Cryptophone ” is claimed to have been 
invented by M. Poirson, of the central wireless station of the 
French Army. The inventor is described us having followed the 
system of “ multiple inversion of current,” the receiving apparatus 
being equipped with a device which restores the same. 


Telephone Contracts.—Telephone subscribers at present 
entitled to long periods of notice before their agreements with the 
P.O. can be set aside are now receiving an official circular request- 
ing them to submit to a new agreement “terminable by three 
calendar months’ notice in writing.” The step is being taken, it is 
said, to bring about uniformity in agreements. 

There will be no increase in the cost of telegrams and telephones 
this year. If the deficit on working is not reduced by next 
December, the P.M.G. will, it is said, demand increased rates for 
local telephone subscribers, trunk calls, and Press telegraph rates 


early next year. It is very unlikely that the rate for private 
inland telegrams will be altered in any case. 


Wireless Telegraphy.—The Government is determining 
licences to conduct experiments in wireless telegraphy held by 
civilians in this country before the war. The Postmaaster-General 
now intimates that this is part of a general measure which has 
become necessary in view of the revision of the conditions under 
which authority for private experiments can be given. All exist- 
ing experimental licences are being cancelled, but holders will be 
allowed to apply for fresh licences under new conditions prepared 
by the Government. 

Some remarkable wireless signals were exchanged during the 
voyage of R 34 to the U.S. and back. The Royal Air Force station 
at Dundee exchanged signals at 1,000 miles. The R 34 sent 
messages at 1,100 miles that were read by the Air Ministry and 
by Wormwood Scrubbs at 1,135 miles, and by Ballybunion at 1,600. 
In one case, when the R 34 was approaching America, a signal 
was sent to her from the Air Ministry through Clifden, and a reply 
received ria St. John’s, Glace Bay, Clifden, and Marconi House, 
and then to the Air Ministry, all in 20 minutes, a very fine example 
of wireless telegraphic work.1 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 

Australia.— SYDNEY.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

MELBOURKNE.---August 27th. Secretary for Railways. Electric 


capstan for Newport power house (contract No. 32,381). Local 
representation,” 


VICTORIA.—Auvust 19th, 
detectors. (See this issue.) 


Belfast.—August 2nd. Tramways Committee. 20 to 


50 double-deck top-covered cars, complete with trucks and elec- 
trical equipment. (See this issue.) 


France.—PaRIs.—September 2nd. Administration des 
Chemins de fer de l'Etat. Electric equipment of a sub-station of 


the Bellevue Funiculaire., Particulars, Bureaux du Service élec- 
rique (2e division), 43, Rue de Rome, Paria, 


P.M.G.'3 Department. Supply of 


— ss oe ee m 
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Grimsby.—August 11th. Electricity Department. Piping, 
electrically-driven pump, and tank. (See this issue.) 

Heston and Isleworth. July 28th. U.D.C. 500-xw. 
rotary converter, transformer, switchgear, cable. (See this issue.) 

Manchester. —July 29th. Tramcar motors for Tramways 
Committee. Specification, &c., from J. M. M'Elroy, General Manager. 

August 8th. Electricity Committee. One 2,750-B.H.P. induction 
motor and switchgear ; one 2,000-kw. induction motor-generator 
and switchgear, (See this issue.) 

New Zealand.—Dvunepin.—August 6th. City Council: 
One 3,500-volt three-phase regulator. Five per cent. deposit. * 

Redditch.—July 28th. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (July 4th.) 

Rotherham.—July 19th. E.L. installation for the B. of G. 
Mr. W. C, Harrison, Clerk. 

Wigan.—August 2nd. Guardians. 16-Kw. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (See this issue.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Bradford. —Tramways Committee :— 


Workington Iron & Steel Works Co., Ltd.—400 steel tires. 

Cammell, Laird & Co., Ltd.—650 nickel chrome-steel axles. 

National Rai) & Tramway Appliances Co., Ltd., and Pease & Partners, 
Ltd.—135 tons of brake shoes. 

Cordingley, Armstrong & Co., Ltd.—28 tons round steel rod. 

G. F. Rider.—15 tons welded rings, two tons clips and one ton bolts and nuts. 

Cole, Marchent & Morley, Ltd.—Power brakes for 26 new cars now in 
course of construction. 


Southport.—T.C. :— 


Two boilers for the electricity works.—Yates & Thom, £5,100, 
Cable.—B. I, & Helsby Cables, Ltd. 


Qa ee 


FORTHCOMING EVENTS, 


British Scientific Products Exhibition, Central Hall. Westminster.— 
Open daily lla.m, to? p.m. ; Saturdays 12noon to 9p.m.; closes August 6th. 


be eee ee 
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NOTES, 
Science in Diplomacy—The appointment of Major 


Mendenhall, Professor of Physics in the University of Wisconsin, 
a Scientific Attaché to the United States Embassy, has been 
notified to the Foreign Office by the United States Ambassador, 
No steps have as yet been taken by His Majesty's Government to 
appoint a Scientific Attaché to Washington.— The Times. 


Fire Warning.—The British Fire Prevention Committee 
issued a timely “ Warning” with regard to the risks attending 

. forthcoming Peace celebrations, pointing out that light inflam- 
mable decorations make fires easy to start and spread. Flags, 
celluloid, tissue Paper, paper lanterns, and candles are all prone to 
cause fires, and incompetent persons who make changes in electric 
Sab are a public danger. Copies of the “ Warning ” can be had 
ree from the Committee, 8, Waterloo Place, S.W.1, upon written 
application enclosing return postage. 7 


French Railway Officials Inspect Electrified Lines in 


America.—Our Chicago contemporary, the Electrical Reriew, states 


a he Earling, general manayer of the C.M. & St. Paul Railway 
feat i R. Beeuwkes, electrical engineer in charge of the electri- 
a or Work, recently conducted a party of French Government 
TO way officials over the electrified line of that company in 
to TeS Washington. The purpose of the visiting party was 
R the company’s equipment, and to secure data on tractive 
T and the character of construction work. The in- 
for use on thus obtained by the French officials and engineers is 
clectrifioati report to their Government on the advisability of the 
ae Cation of all railroad lines of France. The inspection party 
er of the following gentlemen :— 
the Mini eeu of Nancy University, and Major d’Anglards, of 
Works aaa of Transport, delegates of the Ministry of Public 
engineers f ransport ; M. Pomey and M. Le Corbeiller, telegraph 
. Toa T the French Government and delegates of the 
; bach elegraphs ; M. Bachellery, assistant manager, and 
ilwap : er, assistant motive power superintendent of the Midi 
electrica] - Japiot, chief mechanical engineer, and M. Ferrand, 
; Rinna: of the Paris, Lyons, and Mediterranean Rail- 
Balling par, assistant manager, Paris-Orieans Railroad ; M. 
electrica] et engineer, Paris-Orleans Railroad ; M. Parodi, chief 
electri ee Paris-Orleans Railroad; M. Debray, chief 
engine ngineer, French State Railways ; M. Barillot, electrical 
er, French State Railways, 


an Substitute for Ebonite.—According to an 
ie in the Financial T, imes, a research chemist has dis- 
substitute Practical process of manufacturing an incombustible 


nominal ens ebonite from home-produced waste material, at a 


The Title of “ Engineer.”—The publication in March, 
1917, of the regulation for preventing the misuse of the title of 
engineer” in Austria has aroused great interest in Germany, 
where for many years abortive efforts have been made to achieve 
the same results. In Austria the title is now reserved for those 
who have studied at a technical college and passed both State 
examinations or taken the doctorate. The afiiliation of the 
technical colleges to the universities was regulated by the law of 
April 13th, 1901, giving such schools the right to confer the degree 
of doctor. The Austrian Society of Engineers and Architects has 
agitated for this protection for 27 years (Zeits. des Vereins deutscher 
Ingenieure, October 23rd, 1918), but the war has brought matters 
to a satisfactory head. In Germany it is thought a way out 
could be found by conferring the title “ Dipl. Ing.” (‘‘ engineer 
holding a diploma”) or Engineer by Examination. The writer in 
the journal quoted, however, does not hold this view, and considers 
that no person unless properly qualified should be permitted to use 
the title “ engineer.” — Nature. 


Imperial Institute of Patentees.—A meeting of this 
Institute was to be held on J uly 10th for the purpose of passing 
several important resolutions regarding the rights of patentees. 
Mr. G. R. Cheesman, 6, Holborn Viaduct, E.C. 1, is the organising 
secretary. 


Aeroplane v. Telegraph.—One of the principal uses to 
which the aeroplane has been put recently is the conveyance of 
important documents between this country and France in con- 
nection with the Peace terms, and it is noteworthy that the 
journey was done in 2} hours, a feat which, says the Financial 
Times, “even the telegraph in these days of congested service could 
scarcely beat in transmitting the text of the documents. A com- 
parison of costs shows that. assuming the expenses of a journey 
from London to Paris to be £120 and the weight of the documents 
carried to be 670 lb., or, say, the number of words 21,500,000, the 
rate would be at about 700 words a penny, whereas the cost of 
telegraphing would be at the rate of 2d. per word. Thus the aero- 
plane has an overwhelming advantage ; the great advantage of the 
aeroplane lies in the fact that it can carry the actual documenta 
which in legal service are indispensable. It is recognised that 
speed must be paid for, and within a reasonable radius the aero- 
plane has an undoubted advantage over the telegraph.” 

The telegraph, in normal times, is always ready for use. The 
aeroplane post will involve inevitable delays in loading-up and dis- 
tribution, and in waiting for the schedule time of departure, which 
may be, say, every three hours. But if an aeroplane crosses every 
three houra it will not carry millions of words, and the cost will 
consequently be greater (per word). Possibly one dispatch daily 
would carry all the traffic, and thus the delay would average at 
least 12 hours. 


Irish Water-Power Resources.— The Water-Power 
Resources of Ireland Sub-Commttee recently held meetings in 
Belfast. It inspected the Lower Bann River, and visited the mills 
of Messrs. Clark & Sons, at Upperlands, which are largely driven 
by water power. A meeting was held in the Belfast City Hall, 
and representatives and power consumers from Dungannon, Cooks- 
town, Magherafelt, and Ballymena attended, and emphasised the 
need for cheap power for industrial and other purposes consequent 
on the present high price of fuel. Mr. Brown put before the Sub- 
Committee his views with regard to the utilisation of the tides at 
Strangford Lough. Other evidence was given in this connection, 
aud the Sub-Committee visited Portaferry and the entrance to the 
Lough. 


King’s College Old Students.—A meeting of Old Studenta 
of King's College was held recently to discuss the formation of an 
Old Students’ Association. The Principal (Dr. Burrows) who was 
in the chair, urged the formation of an association for all old 
students, into which the existing organisations might be incorpo- 
rated as separate sections. Such an Association should, in the 
future, have a powerful voice in all matters concerning the college. 
Dr. Relton, representing the Theological Society, Miss Lee, repre- 
senting King’s College for Women Old Students’ Association, and 
Mr. Wordingham, president of the Institution of Electrical Engi- 
neers, representing the Engineering Society, supported the proposal, 
and a Committee was elected to draw up a constitution which will 
be submitted to a general meeting of all Old Students in October. 
Meanwhile, any Old Students desirous of joining the new Asso- 
ciation should communicate with Mr. J. R. C. Bartlett, Secretary, 
Union Society, King’s College, London. 


Warning.—We have received the following letter :— 
“Some of your readers in the Birmingham district may be 
interested to note that there is a gentleman going about ordering 
cable and other goods from the branch offices of manufacturers, 
and taking such goods away without payment. 

"The man is of respectable appearance, and calls during the 
absence of representatives, when there is only a girl clerk in, 
upon whom he imposes by his knowledge of the principals’ names, 
and is indignant in regard to being asked for payment. He has 
thus swindled at least two firms of cable makers and one firm of 
furniture dealers, in the name of ‘So & So, of Walsall, who do not 
exist, of course. 

“We are the latest to be ‘done,’ and we wish to save any 
further dealings of this kind with other members of the trade 


“J. H. C. BROOKING, 
“ General Manager, 
“St. Helens Cable & Rubber Co., Ltd, 
“ Warrington, Juiy loth, 1919.” 
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Household Fuel and Lighting.—In our last issue we 
gave particulars of the Household Fuel and Lighting Order, 1919, 
which amends the Order for 1918, under which household con- 
sumers of coal, yas. and electricity were rationed. The Board of 
Trade Journal states that any consumer may take up to 12,500 
cb. ft. of gas and 400 Board of Trade units of electricity in any one 
quarter without certificate. Consumers who were entitled, by 
virtue of a certificate issued under the 1918 Order. to take quan- 
tities in excess of these amounts (the 25 per cent. increase being 
allowed for) may consume the quantity previously allowed. the old 
certificates having been extended for another year. 

The allowances and balances of allowances under certificates 
issued under the 1918 Order were cancelled at June 30th. Any 
supplies of coal made under such certificates in respect of the period 
subsequent to June 30th will be treated as part of the supplies for 
the ensuing vear. 

The Controller directs that the Local Fuel Overseer shall forth- 
with issue to the consumer a new certificate for one year’s allow- 
ance of coal without deduction of any stock in the possession of 
the consumer, except where such stock is in excess or special stock 
under Clauses 16. 17,or 18 of the Order, in accordance with the 
allowance as fixed and determined under the 1918 Order. Such 
allowance to be exclusive of anthracite, coke, briquettes or patent 
fuels. but no increase shall be made in the allowance of household 
coal in respect of any anthracite. coke. briquettes, or patent fuels 
taken under certificates issued under the 1918 Order. Such allow- 
ance to run for one year from July Ist, 1919, 

The consumer need make no application for such certificate. but 
must lodre such certificate with the revisterea coal merchant or 
licensed coal dealer named thereon to supply before avy supply is 
taken, 

The existing notes, directions, and instructions of the Controller 
which are not in conflict with the provisions of the new Order 
remain in force. 

The Order is to be deemed to be suspended until further notice 
with regard to the quantity of anthracite, coke, briquettes, and 
patent fuels to be supplied to consumers. 


The ‘‘Ceag’’ Miners’ Electric Safety Lamp.—aAccord- 
ing to the South Wales Daily News, on the occasion of his visit to 
South Wales, a handsome solid silver miners’ electric lamp was 
presented to the Prince of Wales by the directors of Messrs, Insoles, 
Ltd. The lamp was manufactured by the “ Ceag ` Miners’ Supply 
Co.. Ltd.. Barnsley, and was an exact replica of the lamp used 
daily by thousands of miners in South Wales. There are now con- 
siderably over 100.090 of these in daily use in collieries in the 
United Kingdom, Since the original lamp was installed consider- 
able improvements have been made. the most noteworthy being 
the introduction of * Jellac ’--that is, an electrolyte in jelly form. 
This has overcome the preat objection to acid cells, inasmuch as 
there is no spilling of acid with its consequent corrosion of cases 
and damage to the men’s clothes. while the lamps are also much 
more clean to handle in the lamp cabin. Other important im- 
provements are the fixed contact pin and dust-proof joint. There 
have alto been many improvements in the lainp room equipment, 
notably in the new design of the charging stand—all wood having 
been eliminated, so that the charyving stand is now insulated and 
fire-proof. while all such necessary accessories aa manetic lamp 
openera, kc., have been brought up to date. This lamp is com- 
pletely of British manufacture. 


Naval Secrets.—The Admiralty calls the attention of 
all persons who have served, but are no longer serving in the Naval! 
Service, to the fact that information gained through their 
acquaintance with the details of Service, technical apparatus, or in 
any other way consequent upon their serving under the Admiralty, 
must not be divulged without the consent in writing of the 
Admiralty. 


E.T.U. Dispute— On the instruction of the London 
District Committee of the Electrical Trades Union, all electricians’ 
work on the Peace illuminations in London was stopped on July 
lOth, and H.M. Otħce of Works announces that it will be unable to 
proceed with the proposed official illuminations owing to the 
action of the E.T.U. The offer of the National Federated Elec- 
trical Association to adjust London wages every six months in 
accordance with the B. of T. returns on the cost of living. has 
been rejected by the Union. On June 23rd. delegates of the Union 
met the employers, who offered an increase of 3%d. per hour, 
making the rate 2s. Oid. per hour, but coupled with it conditions 
which the men refused to accept. On July Sth the Union 
endeavoured to claim a rate of 2s. 6d. per hour. plus 124 per cent. 
bonus, overtime at double rates, plus any Committee on Production 
awards since November last, which in default of agreement between 
the two parties (employers and workmen), H.M Office of Works 
was unable tu grant. On July 10th the Union offered to proceed 
in the event of the Government forcing the N.F.E.A. to make a 
fresh offer by the followine day with the removal of the un- 
acceptable clauses. The Union officials were interviewed by 
officials of H.M. Office of Works and of the Ministry of Labour, 
who pointed out that they had no power to enforce such a demand 
upon the emplovers. A meeting of the N.F.E.A. was called for 
July 14th. at which the following resolution was adopted :— That 
this meeting refuses to pay any additions to the standard waves for 
illumination work or comply with any other special conditions that 
the E.T.U. now seeks to impose. The Federation regrets that in 
the circumstances the public may be disappointed by the non- 
completion of many of the illumination schemes, but it is felt that 
the action of the Union in respect of these illuminations ig purely 
opportunist. and adopted with a view to forcing the employers’ 
hands in larger matters.” 


The Coal Price Advance Postponed.—The Board of 
Trade have made an Order postponing for the present the opera- 
tion of the Coal (Pit’s Mouth) Prices Order, 1919, increasing the 
price of coal by 6s. per ton. 


Appointments Vacant.—Assistant engineer (£275) for 
King's College Hospital ; fitter and general station hand (£250 + 
£120) for the Electric Light Station, P.W.C., Nigeria ; assistant 
station engineer, charge engineers, for the Military Power Stations, 
Northern Command ; electrical engineer and manager for Torquay 
Corporation (£500): electrical engineer and tramway manager 
(£700) for Doncaster ; telegraph inspectors and mechanicianos are 
wanted for the Posts and Telegraphs Department, Nigerian Govern- 
ment. See our advertisement pages to-day. 


Educational. — UNIVERSITY COLLEGE, LONDON. — A 
Goldsmid Entrance Scholarship, tenable in the Faculty of Engi- 
neering at University College, value £30 a year for three years, 
may be awarded in September. Entry forms must be sent in, on or 
before September 10th. 

MANCHESTER COLLEGE OF TECHNOLOGY.—On July 4th, a 
soirée was held at the College of Technology, at which some 80u 
persons were present, representing the City Council, the University, 
and commercial and industrial firms in the district, to meet the 
recipients of honorary degrees and the members of the College who 
had returned from War Service. The laboratories and workshops 
were open, and demonstrations were given, together with musical 
entertainments. 


The Electricity (Supply) Bill.—On Wednesday last 
week the Bill came before Standing Committee B at the House of 
Commons. Sir Samuel Roberta presided, and the Home Secretary 
(Mr. Shortt) was in charge of the measure. 

An amendment to Clause 1 by Mr. Shortt was adopted, providing 
that the Electricity Commissioners should act under the general 
direction of the Board of Trade. It was agreed that words should 
be inserted providing that three of the Commissions should be 
whole-time officers, and that three should be selected for practical 
commercial or scientific knowledge, and wide business experience. 
including the supply of electricity. The clause as amended was 
agreed to. 

On Clause 3 the question of the Government's intentions with 
revard to the District Boards was raised, and Mr. Shortt suggested 
that the matter should be discussed privately. The Committee 
therefore adjourned, and on the resumption of the sitting on 
Tuesday, July 15th, Mr. Shortt introduced a new clause in substi- 
tution for Clause 5, which relates to the constitution of the 
District Boards ; the clause is summarised on pp. 71 and 72. As 
the new proposals made a considerable change in the structure of 
the Bill, the Committee adjourned to consider them in detail, and 
will sit again next Tuesday. 


Peace Iiluminations.—The following letter came to 
hand too late for inclusion in our ‘ Correspondence ” columns :— 

“I would ask all electricians carefally te consider the effect of 
the recent action of the E.T.U. The public have been deprived 
of any enjoyment they might have had from the illuminations. 
Is this an advantage to the men? The contractors have been 
relieved of a certain amount of work which I am sure they, aa a 
body, do not regard as a aource of much profit. Is this an object 
of gratification to those who brought it about ? Numbers of wire- 
men have been prevented from earning quite a lot of ‘easy 
money’ in the shape of overtime. Where is the advantage in 
that ’ 

“The whole body of workers should not miss the illumination to 
their minds, and can have no reason to thank the faction who 
started this brilliant example of the ca’ canny doctrine. 

“I have every reason to think that a large number of members of 
the E.T.U. were quite willing to execute the work offering. and to 
work overtime both in erecting and in switching on. &c, on 
Saturday next. I also feel sure they would have enjoyed the 
sights as much as anyone, and the pay attaching to it would 
naturally have been welcome as well. 

" However, they have done both the public and themselves an ill 
turn. which, so far as I can see, has no countervailing advantage 
whatever. 

“R. G. TYLER. 

= Lonuon, W.C., July 16th, 1919." 


Flexible Electric Heaters.—The description of heating 
appliances with flexible heating units made at the works of the 
author for war purposes is continued in the Alettriesche Araft- 
betriebe und Bahnen. Masks for airmen were made to cover the 
upper portion of the face or the whole face. The celluloid eye- 
pieces were protected from deposits of moisture by the provision of 
heaters. In one design the oxygen mask and heating mask were 
combined. Openings were provided for applying receivers for 
wireless. The control of the various heaters used by airmen was 
located in belts supporting switches and sockets. Zinc flexible 
wire was generally used. A neat form of pin-plug is illustrated 
which prevents the pin from being able to fall out of the socket. 
One pin is normal, but the other has flanges that hold the plug in 
position. The former pin is inserted in the usual manner. and the 
latter falls into suitable grooves in the socket when the plug is 
rotated about the first pin. The choice of the energy consumption 
required for heaters for various purposes, and under different con- 
ditions, is discussed. In conclusion, it is argued that the devices 
should find application to peaceful purposes. For instance. 
electrically-heated overalls might be used to envelop persons 
rescued from drowning, or to clethe the navigatora of boats.— 
Lech, Supp. to the Rev. of the Foreign Press. 
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Electrical Blasting.—A safety appliance for use in con- 
nection with electrical blasting has been invented by Mr. R.D. 
Harris, of Seven Sisters, South Wales, who was himself blinded in 
a shot-firing accident 11 years ago. It is an apparatus for with- 
drawing the detonator in case of a miss-fire and substituting 
another without risk to the individual, and without loss of time, 
A successful trial of the apparatus recently took place at the 
Tynant Quarries, Taff's Well. 


Electricity Supply Rifle League.—This League is 
resuming its competitions in Septemver next. All the old 
members will not be in a position to start this year, but sufticient 
are assured to make the contests interesting. If there are any 
clube that would be eligible, and have not been written to by the 
hon. sec., Mr. E. Mathews, 306, Mare Street, Hackney, N.E., he will 
te glad to hear from them, so that they can be included in the 
fixture list which is being prepared. 


= 
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TRANSMISSION OF SPEECH BY LIGHT. 


A raPeR on this subject was read by Dr. A. O. Rankine before 
the Physical Society of London, on May 9th. 

Light from a point source is collected by @ lens of about 
a metre focus, and an image formed on a small concave 
mirror, which 1s attached to the diaphragm of a gramophone 
reorder. “The light diverges and passes through a second 
stuuar lens, which projects it to the distant station. Two 


similar grids are mounted, one in front of each lens. An: 


image of the first grid is superposed on the second by reflection 
in the concave mirror. When the latter oscillates under the 
vibrations of speech, the dark Spaces of the image move over 
the openings of the second grid, thus producing fluctuations 
ot the intensity of the beam. ‘The light is received by a col- 
lecting lens and focused on a selenium cell in circuit with 
a battery and telephone receiver. 

_1n the discussion that followed, Mr. E. H. RAYNER thought 
It a pity that no advantage had been obtained by using a 
searchlight retiector. At present these mirrors were moulded, 
and the errors in focus were considerable. 

Prof. Fortescue admired the ingenuity of moving the image 
of a grid instead of the grid itself, as with any form of 
microphone the available forces were small. It was desirable 
that physicists should investigate solenium cells more fully. 

Dr. Eccurs took the opportunity of testifying to the excel- 
lent performance of the apparatus in the field. He had wit- 
hessed successful trials over a distance exceeding half a mile, 
and found the articulation much more perfect than is usually 
achieved with carbon microphones. There were two main 
types of phototelephony, one in which the source of light 
was kept constant and the flux of light along the beam 
modulated by the voice, and one in which the emission of 
light from the source was modulated. Dr. Rankine’s method 
belonged to the former class. The well-known arc method 
Was illustrative of the latter class, and had been sta ted to 
have been used on ships of the German Navy at sea over 
distances of 7 miles. Its chief disadvantage relative to the 
peels lay in its poor articulation (so far as it had been 
eloped); its advantage arose mainly through the smallness 
of the Influence of the tremors and shocks always present 
D a ship, for instance, against which the mobile mirror in 
ii kine’s apparatus could be protected only with great 
Bell's ty. Nevertheless, as an improvement on Graham 
i i gnd method, Dr. Rankine’s conception of moving a 
a a instead of a heavy grid was an elegant and prac- 
oe T. SMITH was not In agreement with much the author 
a sud as to the conditions of eticiency. He explained 
fille 80 long aa the aperture of the projecting lens appeared 
med with light, as seen from the receiving station, aberra- 


tions of the projecting sy : 
7 8 m > 
the other hand 7 & system were of no consequence. On 


had ba P. TROTTER described some experiments which he 
carry n invited by the Admiralty through Dr. Eccles to 
TA out. Small lamps having tungsten filaments about 
of hyd In length Were filled with hydrogen or with mixtures 
gen at rogen and nitrogen. The best were filled with h vdro- 
Aaaa S from 200 mm. to 600 mm. below atmospheric. 
irect s was made through a microphone and a lamp, either 
to the through a transformer, and the filainent responded 
ahi ah ulations sufficiently to reproduce speech when the 
stan 1a p concentrated on the selenium cell. The utmost 
(3 in.) di at he could transmit speech with lenses 76 mm. 
8 mm e as Was about 2 metres. The cells were about 
aiae said that the method of light telephony just 
the meld a an invention of his own. The idea underlying 
that its was to obtain a glow lamp with so fine a filament 
tically mM perature and light emission could follow acous- 
telepho Produced alterations of filament current. The best 
ed with esulta were obtained when the lamp bulbs were 

with hydrogen. After the method had been shown 


feasible for speech frequencies, some of the early test lamps 
were sent to Mr. Trotter, and he was asked to measure, if 
possible, the actual fraction of a second taken by the filament 
to rise to and fall from its maximum brilliancy after a current 
was switched full on or right off. This he accomplished very 
successfully, The speaker said he had used and found excellent 
a method, in which a sewing needle fixed to the sound box 
of a phonograph had its shadow projected by aid of an obvious 
optical system upon the distant selenium; the acoustic vibra- 
tions of the needle caused a magnified motion of the shadow 
which covered and uncovered the selenium correspondingly, 
and gave as the result very perfect articulation in a tele. 
phone receiver in series with the selenium. 

Mr. F. E. Ssira thought that the method might be of 
great use in the development of speaking and singing kine- 
matograph pictures, as the record could be in the form of a 
second film working beside the other, producing variations 
in a second beam of light in exact synchronism with the 
picture. A receiving system as in Dr. Rankine’s arrangement 
would convert these fluctuations into speech. 

The AUTHOR, in reply, said that no great constancy was 
required in the behaviour of the cells. Those used were 
about a quarter of an inch square, and the image was pur- 
posely spread somewhat in order to ensure that the sensitive 
area was covered. For rapid vibrations such as those of 
speech he did not think that more than a thousandth of the 
sensitivity of the cell was realised. He thought screening 
improved the performance of the cells. 


A | 


REVIEWS, 


Electrical Phenomena in Parallel Conductors (Vol. 1). 
Elements of Transmission. By F. E. PERNoT, Ph.D. 
pp. xii + 332. London: Chapman & Hall. Price 18s. 6d. 
net, 


This first volume of a projected series dealing with electrical 
phenomena in parallel conductors is restricted to an appli- 
cation of mathematics to the theory of transmission lines. 
The title “ Electrical Phenomena” js therefore hardly char- 
acteristic of the contents of the present volume, seeing that 
the treatment is confined to calculations based on ideal con- 
ditions of working. 

The author treats the various problems of the transmission 
line by means of hyperbolic functions and complex quantities. 
These he develops into complete and rigid calculations based 
on the assumption of constant and uniform characteristics of 
the conductors. While a treatment of this kind fully and 
logically carried out, as in the work before us, 18 valuable and 
helpful in the calculation of transmission lines, it is important 
to remember that the completeness of mathematical calcula- 
tion does not necessarily lead to a proportionate accuracy in 
results when applied to a transmission circuit in which ideal 
conditions are never completely to be found. Thus, for 
example, while it is important to be able to calculate the 
conditions existing in a long-distance transmission on the 
assumption of a uniform distribution of leakage along the 
conductors, it may be found in practice that the circum- 
stance that the leakage is not uniform, but occurs largely at 
the points of suspension, will modify the conditions to such 
an extent that the less rigidly correct mathematical assump- 
tion of leakage concentrated at definite intervals along the 
line may lead to conclusions of equal accuracy. 

It is only fair to the author to state that he is fully aware 
of the variety of conditions that may render it advisable to 
modify the assumptions made in obtaining his formule, and 
it would be obviously impossible to give a general mathe- 
matical treatment which would be applicable to all varieties 
of practical application. 

The author has confined himself in the present volume to 
the permanent current and voltage relations of the circuit. 
and has made no reference to transient phenomena. Ag he 
hinself says, his purpose has been to deal completely with 
the various formule and results which may be obtained from 
the two fundamental linear equations which relate quantities 
at one point of the Jine to similar quantities at another point. 

In regard to the main subject of the book, it is perhaps 
enough to say that the mathematical theory of continuous 
and alternating current transmission lines is given completely 
and clearly, with typical numerical examples worked in detail 
and illustrated by curves. 

One or two special chapters, which one would hardly have 
expected to find in a hook of this kind, deserve special men- 
tion. A particularly interesting chapter is devoted to the 
special application of Fourier’s theorem to the analysis vf 
periodic curves. This subject is, of course, treated in 
numerous text-books dealing with alternating currents, but 
the author has been particularly happy in the brief and prac- 
tical summary of the essential points which he has given, 
while the numerical example serves as an excellent illustra- 
tion. 

Chapter IV is an interesting treatment of non-sinusoidal 
alternating wave-forms, in which the use of complex-quanti- 
ties for the fundamental and harmonics is developed. The 
succeeding chapter contains the most detailed examination the 
reviewer has seen of the mathematical theory of the oscillo- 
graph. The fundamental equations of the motion of the 
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vibrator strips are developed, and the errors due to time- 
displacement of the motion of the strips from the current 
flowing in them, to the damping, to the inertia of the moving 
mass and to the induced voltage produced by the movement 
of the strips in the magnet field are all considered. This dis- 
cussion is certainly of unusual interest, while the discussion 
of the artificial distortion of wave-forms carried out with the 
object of obtaining more accurate values for the higher 
harmonics is quite excellent, and is made still more valuable 
by the detailed calculations of experimentally obtained curves. 
: At the end of the book are extensive tabular appendices, the 
first dealing with hyperbolic functions and containing lists of 
ratios and differentials and integrals of functions of this form. 
In addition, there are tables of logarithms of hyperbolic func- 
tions and tabular forms for use in the analysis of periodic 
curves, | 

. The clear and careful style of the author is enhanced by the 
excellent print and the well-drawn diagrains, the whole repre- 
senting a text-book which can be cordially commended. 


C. F.S. 


The Strowger Automatic Telephone Exchange. By R. MORDIN. 
Pp. xii. + 186, 82 figs. London: E. & F. N. Spon, Ltd. 
Price 21s. net. 


The author states in his preface that this work was under- 
taken to meet the requirements of those who, already familiar 
with C.B. manual telephony, are desirous of acquainting 
themselves with the more widely applied system of automatic 
telephony. 

Confining himself to a detailed treatment of the Strowger 
system as exemplified in the later exchanges installed by the 
Automatic Telephone Manufacturing Co., of Liverpool, for the 
British Post Office, the author nevertheless in his treatment 
of the system as applied to general telephone traffic furnishes 
a ‘‘ key to the principles which also underlie its more special 
applications.” 

The volume is divided into six chapters, which are devoted 
to general principles, trunking, circuits, line-switch unit. 
manual switchboard circuits and testing facilities respectively ; 
and it must be conceded that the writer has spared no effort 
in bringing out the essential parts of the several subjects in a 
manner which no reader will fail to appreciate. To one who 
is taking up the study of automatic telephony for the first 
time it is very necessary that the many operations involved 
should be clearly and simply illustrated, and this the author 
has succeeded in doing by sub-dividing the tain operations 
into their successive stages, each of which is given a num- 
bered paragraph to itself. By this means a backward refer- 
ence to any particular stage is much facilitated—a method 
which some writers on this subject would do well to emulate. 

In the chapter on circuits a very full and clear description 
is given of repeaters as applied to auto-to-auto, auto-to- 
manual and manual-to-auto systems, the repeater itself effect- 
ing an improvement in transmission which the author believes 
justifies its use even in the few cases where the economical 
result is doubtful. 

- In Chapter TV, secondary line-switch working, special pro- 
vision on P.B.X. units, supervisory arrangements in small 
exchanges and on selector boards, and two-party-line sub- 
scribers are adequately dealt with. 

© The following chapter on manual switchboard circuits in- 
cludes transfer junctions auto equipment to manual board, 
outgoing junction to other auto exchanges, universal cord cir- 
cuit, inquiry and dead level circuits. coinbox subscribers, &e. 

The last chapter, which deals exclusively with testing facili- 

ties, divides these into the two main divisions of line and 
subscribers’ instrument testing, and diagrams are Interspersed 
with the text illustrative of the various classes of testing dealt 
with. In the same chapter a brief but useful reference is 
nade to the use of counter F.M.F. cells in the power plant 
equipment. 
“On the whole, the book will prove an exceedingly useful 
manual for those who are interested in the development. of 
automatic telephony, and should find a place on the book- 
shelf of every telephone engineer. Much credit is due to 
Messrs. Spon for the production of a work. the general get-up 
and typography of which is all that could be desired. 


A.F. 


Robison’'s Manual of Radio Telegraphy and Telephony. 
Fourth edition. Revised by Capt. D. W. Topp and 
Lieutenant-Commander S. C. Hoover, United States 
Naval Institute. Pp. vin. + 248) figs. 117. London: S 
Rentell & Co., Ltd. Price 8s. 6d. net. 


This well-known treatise, now in its fourth edition, gives a 
thoroughly practical treatment of the fundamental principles 
involved in radio-comiunication; the sending and receiving 
apparatus, its installation, operation and care; and wireless 
measurements and data appertaining thereto. The treatment 
is non-mathematical, only the simple fundamental formule 
being included. That the work is authoritative goes without 
saying, the author and the revisers being all associated in- 
timately with the wireless work of the United States Navy. 
Land and ship equipments are both dealt with, but a good 
deal of important information which has been released since 
the armistice is, of course, not included in this edition. This 
does not deiract, however, from the valne of the information 
which is included. The author’s style is clear and terse. 


There is no * padding,” and histerical matters and obsolete 
apparatus are dealt with only in so far as is necessary to the 
proper appreciation of modern methods and equipment. The 
illustrations are particularly clear; and a very useful feature 
is provided by numerous groups of diagrams illustrating 
various types of sending keys, aerials, spark gaps, &c., and 
various alternative connections of circuits. The book being 
so excellently arranged in other respects, it is curious and 
very regrettable that no mdex is provided, and that even 
page numbers for the chapters are not given in the list of 
contents; these omissions constitute a distinct nuisance. 

Commencing with an excellent general review of funda- 
mental facts relating to high frequency currents and covering 
all the ground over which the beginner need travel to reach 
the field of “ wireless,” the author deals with the produc- 
tion, radiation and detection of ether waves in an equally 
simple manner so that the reader is given a clear conception 
of the main components and modus operandi of radio installa- 
tions m general. The reader is then in a position to appre- 
ciate Chapter IL, which deals with electric units and their 
relation to each other, and the following chapter which is 
concerned with capacity, self-induction and the fundamental 
equations of wireless telegraphy. Chapter V gives an excep- 
tionally clear treatment of power expenditure and efficiency 
of sending and receiving apparatus, and includes useful data 
as to the average work done in making dots and dashes, the 
distribution of losses, and the factors affecting efficiency. 

Sending and receiving apparatus are dealt with in Chap- 
ters VI and VII, the description covering the main mechanical 
details and laying stress upon all the points in construction 
and operation which affect the working results. These two 
chapters cover all the sending and receiving components and 
all types thereof which are still of practical importance and 
concerning which particulars might be published when the 
book went to press. The next edition will doubtless contain 
particulars of recent progress in cascade amplification by 
vacuum valves and the achievements which this has made 
possible in the field of wireless telephony. The reader must 
not depend upon the present edition for any adequate treat- 
ment of the remarkable characteristics of modern vacuum 
tubes and of aeroplane wireless equipment. Radjo communi- 
cation is destined to play a part of exceptional importance in 
aviation, both in the transmission of messages and in the 
navigation of machines by directional wireless. Before the 
armistice the voice-commanded aero squadron was an accom- 
plished fact, thanks to wireless telephone equipment using 
vacuum valves; and it is now possible to take bearings by 
wireless accurately within half a degree. 

The concluding chapters, on installation, adjustments, mea- 
surements, care and operation contain a great deal of valu- 
able practical information on these topics; and the appen- 
dices include tables of data. traffic regulations, the articles of 
the London Convention (1912), U.S.A. regulations, and a 
routine schedule for the upkeep of coastal radio-stations. 


S. M. POWELL. 


Wircless Telegraphy and Telephony. By W. H. Ecctes. 
Second edition. 484 pp., 434 figs. London: Benn Bros., 
Ltd. Price 22s. net. 


This book has already established for itself an enviable re- 
putation as a classified collection of information, data, 
formulæ and tables likely to be helpful to designers and in- 
vestigators in radio-telegraphy. The subject matter is pre- 
sented in condensed form, and no pretence is made to in- 
clude detailed elementary expositions such as would be re- 
quired by beginners. The volume is intended to be (and 
undoubtedly is) a concise statement of observed and recorded 
facts supplemented by brief accounts of the position of 
modern thought and speculation, and valuable alike to the 
expert for reference purposes and to the advanced student as 
a text-book. Principles are expounded briefly wherever 
necessary to make clear the description of a system or ap- 
paratus. It occurs to one that references might well have 
been given throughout to books, periodicals, and proceedings 
in which complete details are available concerning apparatus, 
installations, practice, and research; such references would 
add materially to the value of the book. 

It is common to find that classified collections of notes on 
all the methods and apparatus of an industry or science 
suffer from a lack of the critical element. To a great extent 
this is inevitable. For instance, no one man could have 
intimate personal acquaintance with the relative practical 
merits of all radiotelegraphic and telephonic methods and 
equipment. On the other hand, it is desirable that the per- 
sonal opinion of the author should be kept distinct from the 
claims of other investigators and inventors. In the present 
volume, the author has applied his own extensive experience 
in radio matters, to providing us with notes and descriptions 
which constitute neither a mere catalogue nor a biased 
criticism. From this book it is easy to ascertain all the essen- 
tial features of, and claims made for, a given system or ap- 
paratus, and one has at the same time the benefit cf innu- 
merable comments and criticisms added by one who 18 
thoroughly au fait with his subject. 

The main divisions of the book are 52 pages of tables; 64 
pages of formulæ, and 369 pages of general information. 
addition there are an excellent index and glossary. The 
tables, which have been carefully selected and arranged, 1n- 
clude all the mathematical, mechanical, and electrical con- 
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stants needed in wiréless practice, and the same may be said 
for the collection of formula. The section on “ general in- 
formation ” is divided into sub-sections : (a) Furnishing tech- 
nical, experimental, and theoretical data on antennæ, earths, 
towers, masts, and materials; the propagation of waves; notes 
on ethciency; and a detailed discussion of strays.* (b) De- 
scriptions of methods and plant for generating oscillations, 
including dischargers, quenched sparks, arcs machines, fre- 
quency changers and lonic tubes. (c) Methods and apparatus 
for detecting oscillations, including detectors, ionic tubes, 
beat reception, relays, amplifiers and telephones. (d) The 
design of high frequency sending and receiving circuits. (ej) 
Descriptions of the principal systems of wireless telegraphy 
and telephony, with notes on directive and duplex telegraphy, 
wicrophones, and ‘* wired wireless ”' (t.¢€., communication over 
wires by waves produced and detected by the methods hitherto 
used in wireless communication). ‘The review of the prin- 
ciples and methods of wireless telephony is the best With 
which We are acquainted, and, if supplemented by informa- 
tion Dow available in the technical Press concerning military 
radio-telephony achievements during 1918, provides a uost 
useful survey of an art which bids fair to exceed in import- 
ance radiotelegraphy itself. 


p eee 
ne 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
es or > iE — of the profession and industry, 
electric tramway ratiway officials, to heep readers of the 
ELBOTRIOAL REVIEW posted as to their movements, oo 
Central Station and Tramways O flicials.—Southport 
T.C. has increased the salary of the tramways manager (Mr. 
KENDREW) under the new war bonus scale from £420 to £520 
a year. 

Mr. W. H. ALABASTER, deputy city electrical engineer, 
Melbourne, has, according to Tenders, been appointed city elec- 
trical engineer in succession to Mr. H. Harper, who as 
already stated has been appointed chief engineer of the Vic- 
tonan State scheme for the generation of electricity from 
brown coal at Morwell. 

Mr. J. H. Burress, chief engineer and manager of the 
Tasmanian hydro-electric department, will shortly visit Eng- 
ae o connection with the business of his departinent.— 

78, 

se Carlisle T.C. is recommended to increase the salaries 
: the following members of the electricity works staff; Mr. 
et Pa from £162 to £26; Mr. R. MAXWELL, from £123 


Mr. T. P. SYKES, technical assistant to the Bradford Cor- 
poration Tramways Department, has been appointed general 
manager of the Rotherham Corporation tramways. 

he Epsom U.D.C. has referred to the Finance Committee 
: p ommendation by the Electricity Committee that the 
“Vary of the electrical engineer be revised from the pre-war 
rite to £325 a year as from June 26th, with a further £25 
advance at the expiration of six months. 

1 e Barnsley T.C. has increased the salary of the electrical 
engmeer, Major BARKER, to £650 a year from June Ist, the 
on of allowing the scale of the A.M.E.E. (£762) being 
adjourned until the next financial year begins. 
ik WILKINSON, tramways electrical engineer at Hull, 
A dss his resignation, after being associated with the 

nee ing for nearly 20 years. He stated that his health 
ae n been good during the last two years, and he felt 

e could not carry out his duties as he desired. The 
eee Committee accepted the resignation with regret. 
eS ie on of marking the committee's appreciation of his 
ces has been deferred. Mr. Wilkinson is willing to assist 

Vea eo as long as the committee desires. 
re a T. Rosson having resigned from the management 
did e Southampton Tramways owing to ul-health, several can- 

ie Were selected for interview. 

‘ite ees ELuis; one of the charge engineers of the elec- 

l z anng station at Fulhan, where he has been for 
is b '8, has resigned on his appointment to the station which 

“Ing erected at Rotherham. 
T en of Mr. W. A. Waters, chief assistant engi- 
ne se Ashton-under-Lyne electricity works, has been 
E © by the Electricity Committee. Mr. Wales is entering 
4 business Partnership in Manchester. 


he salary of th . 
wood AD a e electrical engineer and manager at Hey 


vavin . That being so, he asked, were they justified in 
combin, a fully qualified electrical engineer? Could they not 

ine the electrical and gas undertakings and save one set 
À vticials salaries, 
ioe back to the time of inefficiency in management 

On Jul ey had before the war. i 

Carlisle 7 Ith Mr. F. W. Purse, city electrical engineer of 
and er’) 28 presented with a pair of bronzes by the staff 

empioyés of the electricity department on the occasion 


+ 
feg agent's remarkable discoveries and inventions in this 
edition ere announced subsequent to the publication of bis 
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of his leaving to take up his new appointment at West Ham. 
Mr. H. Baynham, chief assistant engineer, made the pre- 
sentation, and Mr. Purse, in replying, appealed to the staff 
to give loyal support to his successor, Mr. Salt. 

The Sunderland T.C. has adopted the recommendation of 
the Electricity Committee to accept with regret the resigna- 
tion of Mr. J. M. Donan, chief clerk of the electricity de- 
partment. Councillor R. J. Wilson, chairman of the com. 
mittee, said that Mr. Donkin had made a statement to the 
committee, and Mr. Blackman, manager, had replied in his 
Presence. The committee came to the conclusion that there 
was no foundation for the allegations made against the 
manager at the last meeting of the Council. Many of the 
employés who it was hinte had been dismissed had gone 
to other places to take up better positions, which reflected 
credit on the manager rather than otherwise. Mr. Donkin’s 
health had not been good of late, and it was absolutely essen- 
tial that the manager should be able to place implicit reliance 
on figures presented to him, and that he should be in a 
position to exercise a great amount of discipline, having 
charge of an undertaking with £500,000 capital. ~ 


General.—In the course of his speech at the annual 
meeting of the Austin Motor Co., Ltd., the chairman, Sir 
HeRBERT AusTIN, M.P., made mention of various members of 
the staff who had borne a great deal of worry and hard work 
during the iminense operations of the last four years. In- 
cluded among them was Mr. Bell Walker, the chief electrical 
expert. 

Mr. ARTHUR W. TLOvVERIDGE, D.Sc., A.R.C.Sc., has been 
appointed head of the new engineering department of the 
Cardiff Technical College. For the past fifteen months Mr. 
Loveridge has been the technical director of the Austin 
Motor Co., Ltd., and previously he held appointments at 
Portsmouth, Leyton, and Swindon. 

Mr. J. H. C. Brooxina has been elected to represent the 
electric cable industry on the employers’ panel of the per- 
inanent Area Committee of the National Alliance of Em- 
ployers and Employed formed at Warrington. 

Mr. J. Beckett, for 35 years borough treasurer of Accring- 
ton, has accepted the position of general secretary to the 
Municipal Tramways Association of Creat Britain, and secre- 
tary to the Municipal Employers at the Industrial Council. 
He will take up his new appointment immediately. 

Councilor J. R. Horrocks (vice-chairman of the Bolton 
Tramways Committee), and Mr. J. BARNARD (general mana- 
ger) have been appointed representatives of municipal and 
privately owned tramways on the Whitley Council for tram- 
ways for Lancashire, Cheshire, and North Wales. Mr. Bar- 
nard will be secretary of the Council for the employers. 

Major Rupert Staxirey, R.E., has been elected a Fellow of 
the Institute of Radio Engineers. This institute is the leading 
wireless organisation in America. Since 1915, Major Stanley 
has been engaged in experimental wireless work for the 
British Army in France, and organising the wireless instruc- 
tion with the B.E.F. His liaison work with the French 
Army gained for him the distinction of Chevalier of the 
Legion of Honour. Major Stanley is Professor of Electrical 
Engineering at the Belfast Technical Institute. 

Lieut. J. Scort-Taaaart, R.E., who has been mentioned in 
dispatches and also awarded the Military Cross for “ invalu- 
able services and coolness under fire while carrying out duties 
as wireless offcer,” is well known to wireless stu ents as the 
author of articles on the use of vacuum valves in wireless tele- 

raphy. a 

j On July 11th the staff of Edmundsons’ Electricity Corpora- 
tion held their '‘ Peace” dinner and social at the Cabin’s 
Restaurant, Tothill Street, Westminster. © Mr. C. H. Jones, 
who presided, welcomed those who had returned from the 
Forces to the service of the Corporation. After dinner the 
evening was taken up with dancing and with musical items 
rendered by members of the staff. Mr. Cloke (formerly staff 
sergeant, R.F.A.), as bolder of a D.C.M., was the hero of the 
evening. 

On Monday last, in the presence of a large number of past 
and present students, at Merchant Venturers’ Technical Col- 
lege, Bristol, Prof. J. Munro, of Bristol University, who is 
retiring at the close of this session, after a lengthy career 
devoted to the advancement of engineering in Bristol, was 
presented by Dr. H. S. Hele Shaw with a carriage clock and 
£200 Government stock. 

Mr. J. M. Woo.nouau, of the London Supply Department 
Branch of the British Westinghouse Electric and Manufac- 
turing Co., Ltd., has been appointed manager of the com- 
pany’s Birmingham supply department branch, at 55, New- 
hall Street, Birmingham, in succession to Mr. J. M. Bag- 
shawe. Mr. Woolnough desires to express regret that he was 
unable personally to wish his business friends au revoir before 
leaving London. 


Obituary.— Mr. F. Wrexs.—The death has occurred of 
Mr. Frederick Weeks, fourth son of the late Mr. George 
Weeks, and partner in the firm of George Weeks & Sons, 
electrical engineers of Bromley and Beckenham. 

Mr. ALBERT VICKERS.—We regret to place on record the 
death, which occurred on Saturday last, at the age of 8U years, 
of Mr. Albert Vickers, who was chairman of Vickers, Ltd., 
until last September, when he was succeeded by Mr. Douglas 
Vickers, M.P. š 

Will.—The late Sir Wm. Crookes, F.R.S., left £29,014. 
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NEW COMPANIES ; REGISTERED. 


Henry Gardner & Co., Ltd. (156,938).—Registered 
July lìth. Capital, £1,000,000 in £l shares. Objects: To acquire the bus). 
ness and all or any of the assets of the firm of Henry Gardner, to carry 
‘on the business in the same or in such extended or other manner as the 
board may think fit, and to carry on in the United Kingdom or elsewhere, 
48 principals or on behalf of others, the business of smelters, rollers, refiners 
und manufacturers of and dealers in metals, ores and metallic and mineral 
substances and all manufactured or unmanufactured products thereof, owners 
of mines, collieries and quarries, manufacturers of und dealers in chemics! 
substances, mechanical or industrial apparatus, raw materials and manu- 
factured articles, dealers in rubber and other produce, owners of ships or 
shares or interests therein, &c. The subscribers (each with one share) are: 
Henry Gardner, 2, Metal Exchange Buildings, E.C., merchant; Walter 
Gardner, 2, Metal Exchange Buildings, E.C., engineer; Wm. H. Phinn, 2, 
Metal Exchange Buildings, E.C., merchant; Frank V. Angell, 2, Metal 
Exchange Buildings, E.C., merchant; Frank L. Miskin, 2, Metal Exchange 
Buildings, E.C., merchant; Wm. S. Loftus, 2, Metal Exchan Buildings, 
E.C., clerk; W. Bevan, 2, Metal Exchange Buildings, E.C., clerk. Minimum 
cash subscription seven shares. The subscribers are to appoint the first 
directors, No person may be a director unless he is and can satisfy the 
board that he is a British subject, not subject to the influence of any 
foreigner, foreign state or corporation, or corporation under foreign control, 
The qualification of a director is holding £5,000 shares or stock in his own 
name. Remuneration of each ordinary director £200 per annum and one- 
half per cent. of the net profits. Remuneration of each managing director 
£500 per annum and 24 per cent. of the net profits. The directors may distri- 
bute among local boards, managers, clerks, agents and servants of the com- 
pany a commission on the net profits, but the total amount of commission 
distributed, including the commission payable to the directors and managing 
directors, shall not exceed 30 per cent. of such net profits. The amount of 
the * net profits"? is to be arrived at by a proccess specially defined in the 
articles of association. No allotment may be made which would cause more 
than 25 per cent. of the issued capital for the time being or of the voting 
powers to be held by foreigners, toreign corporation, or corporations under 
foreign control, or persons or corporations who hold their shares or any of 
them in trust for or under the control of any foreigner or foreign corporation 
or corporation under foreign control. _ The directors shall also refuse to 
register any transfer which would have the like effect. The articles con- 
tain provisions for the compulsory transfer of the shares of any member who 
becomes an enemy or ceases to be a British subject, or becomes subject to 
foreign influence. There are few references to ‘* enemies”? in the articles, 
but ‘* Enemy State ”’ is defined in the interpretation clause as meaning ** any 
State which is* at war with H.M. the King.“ Solicitors: Linklater & Co., 
3, Bond Court, Walbrook, E.C. Registered office: 2, Metal Exchange Build- 
ings, E.C 

*In many sets of articles of association framed during the war “* Enemy 
State” was defined as meaning any State which was at war with H.M. 
the King on a specified date. 


Lightning Valve Co., Ltd. (156,869).—Private company. 
Registered July 9th. Capital, £5,000 in £1 shars. To acquire the patents 
for the *“ Lightning Valve” and other inventions used in conjunction there- 
with, and to adopt an agreement with D, E. Turner, J. S. Withers and C. W. 
Lovesy, also to carry on the business of motor, mechanical, electrical and 
hydraulic engineers, &c. The subscribers (each with one share) are: D. E. 
Turner, Jack Straw’s Castle Hotel, Hampstead, N.W., engineer; T. P. 
Priestley, 1, Ladbroke Gardens, W.1, solicitor's clerk. The subscribers are 


to appoint the first directors. Solicitor: H. V. Harraway, 12, South Square, 
Gray's Inn, W.C, 


Westinghouse Morse Chain Co., Ltd. (156,810).—Private 
company. Kegistered July 7th. Capital, £60,000 in £1 shares. Objects : | Yo 
enter into an agreement with the Westinghouse Brake Co., Ltd., of 82, York 
Road, King's Cross, N., and the Morse Chain Co., Ltd., of Ithaca, New 
«York, and to acquire the business heretofore conducied by the Westinghouse 
Brake Co., Ltd., relating to the manufacture and sale of Westinghouse 
Morse Chains and parts and appliances appertaining thereto. The sub- 
scribers (each with one hundred shares) ure: J. W. Cloud, 52, York Road, 
N.L, company director; W. Phillips, Longeot, Newton Grove, W.3, engineer, 
First directors to be appointed by the subscribers, Qualification, £100. 
Solicitors : Linklater & Co., 2, Bond Court, Walbrook, E.C. 


Zetetic, Ltd. (156,847).—Private company. Registered 
July 8th. Capital, £3,000 in £25 shares. To conduct research work and 
to devise new appliances and methods of manufacture of formula, to carry 
on the business of experimental engineers and model makers, and to ac- 
quire and deal in patents. The subscribers (each with one share) are: J. E. 
Gee, 13, Gate Street, Kingsway, W.C.2, experimental engineer; C. C. Young, 
13, Gate Street, Kingsway, W.C.2, experimental engincer. The subscribers 
are to appoint the first directors. Solicitors: Dalston, Sons & Elliman, 21, 
Southampton Street, W.C.1. Registered office: 13, Gate Street, Kingsway, 
W.C.2. 


Stuart & Moore, Ltd. (156,882).—Private company. Re- 
gistered July 9th. Capital, £12,000 in £1 shares. To take over the business 
carried on at Packington Road, Acton, and at Victoria Works, Palag: as 
“Stuart & Moore,’ and to carry on the business of manufacturers O and 
dealers in scientific instruments, fire alarm apparatus, gramophones, cameras, 
aircraft and components, electrical and general engineers, &c. The sub- 
scribers (each with one preferred share) are: J. Sutton, 29, Birch Grove, 
Acton, W.3, engineer; G. J. Sutton, 100, Esmond Road, Bedford Park, W.4, 
engineer. Permanent directors: J. Sutton und G. J. Sutton. Registered 
office ; 46, Packington Roud, Acton, W.3. 


Aladdin Renew Electric Lamp Corporation, Ltd. 
(156,817).—Cuapital, £200,000 in £1 shares. The objects are: To adopt an 
agreement with Seymour & Gordon, Ltd., and to carry on the business of 
manufacturers or renewers of electric lamps, gas mantles, burners, fittings 
and appliances, &c. The first directors are: A. D. Keeling, Hall Street, 
Birmingham, metal manufacturer; I. Shaw, Aston Metal Works, High 
Street. Aston, Birmingham, metal manufacturer, T. J. Priestman, Cupre 
Foundry, Leopold Street, Birmingham, metal manufacturer ; Lieut. B. ee 
Foster, 18, Waterloo Strect, Birmingham, Sir Harry S. Foster, K.C., Te 
Thatched Holm, Wargrave, Berks. The Renew Electric Lamp Co., Ltd., 
may by itself or its liquidator at all times nominate two directors. Regis- 
tered office: 82, Victoria Street, S.W.1. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. : 


Runbaken Magneto Co., Ltd.— Debentures for £10,000 
registered June 1%th, 1919, charged on the company’s undertaking and pro 
perty, present and future, including uncalled capital. 


CITY « NOTES. 


Mr. C. W. Parish, speaking at the 
Chili Telephone annual meeting on July 9th, said that Chile 
Co., Ltd. had been prospering by reason of the ex. 
. l portation of large quantities of nitrate of 
soda for use in manufacturing explosives. Cessation of tight- 
ing brought new conditions at once, as shipments of nitrate 
ceased. Chile would now have to mark time until normal con- 
ditions returned, and agriculture was again ready for ferti- 
lisers. When shipping became easier and nitrate was again 
required, there would doubtless be a speedy return to better 
times. Notwithstanding the depression in the nitrate in- 
dustry this business had continued to progress at a satisfactory 
rate, thus showing that the commercial activity of the country 
did not depend entirely upon the nitrate industry. In all the 
districts in which the company operated there was a steadily 
increasing demand for their service, which meant that thev 
were called upon to open new offices, to build new trunk lines, 
and to introduce the most modern and efficient form of tele- 
phonic apparatus. During the past year they had built 35 
new trunk lines, opened six new oflices, and in four important 
districts—Santiago, Concepcion, Iquique and Rancagua—had 
acquired their own premises. The mileage in operation was 
Increased by some 1,425 miles, while the number of sub- 
scribers rose to 16,751, a gain of 1,331, or nearly 9 per cent.— 
a record increase. They had completed the new building at 
Valparaiso and now were occupied in getting everything ready 
there for the installation of the automatic plant which was in 
course of manufacture. In regard to their concessions, under 
Chilean law a term of 20 years was fixed for underground 
cables and ten years for aerial wires. They had already under- 
ground concessions at Santiago and Valparaiso, and had lately 
obtained permission to change their overhead wires to under- 
ground at Concepcion, Talca and Vina-del-Mar. ‘Their aerial 
concessions would shortly expire, and negotiations with the 
Government for their renewal were satisfactorily advanced. 
A new and important concession for the opening up of tele- 
phone business in the Antofagasta and Calama districts was 
granted last year, and they were now engaged upon the pre- 
liminary work in connection with the introduction of their 
service in this part of the country. The gross revenue showed 
the substantial increase of £22,962, but owing to the greatly 
increased cost of labour and materials, the expenditure in- 
creased by £24,766, thus resulting in a net decrease in revenue 
compared with last year of £1,804. The percentage of ex- 
penditure on revenue rose from 59.6 to 64.7, an increase of 
> per cent. 


The annual general meeting of bis com- 
The General pany was held at Winchester House, 
Electric Co., E.C., on July 9th, under the presidency 
Ltd. of Mr. Hugo Hirst (chairman and man- 

aging director. Mr. Hirst said that of 

the 150 officers and 2,000 men of the company who enlisted 
no fewer than 232 had been killed, 281 wounded, 13 were 
missing and 32 were taken prisoners, whilst 157 were still in 
hospital. Lieut. Leonard Byng, M.C., was now, as his 
brother Harry, amongst the honoured dead, and his own son, 
Lieut. Harold Hirst, whom he had hoped would after the 
war become a director of the company, was also gone. [At 
this point in the proceedings the meeting rose for a moment 
as a tribute to the gallant men who had laid down their 
lives.] The men who remained behind also had a proud 
record. He could only refer to a few groups of work which 
had been turned out. Their difficulties in connection with 
labour were enhanced through a lack of imagination on the 
part of many workmen who left the service of the company 
to go on to shell, gun and fuse-work making, and such pro- 
ducts more closely associated with * killing Germans,” think- 
ing thereby that they were more directly helping the war 
than by producing the standard products of the company. 
He adinired their patriotism, but not their vision, since the 
very products that they might have staved to produce did 
as much to assist in the successful prosecution of the war 
as the guns and shells on which they were so anxious to 
expend their whole energy. He referred to such things as 
arc lamp carbons for searchlights, of which they were the 
only producers in the country. The Admiralty and War 
Office required not only the whole output of these works. 
but requested them to double them. They also manufactured 
trench telephone sets, trench cables, and magnetos in astound- 
ing quantities. They developed and supplied wireless valves, 
which did so much towards bettering the communication 
between the Allies, and which finally helped to deal the 
death-blow to submarine warfare. They manufactured 
power plants for munition works and for warships, and 
special plants for the recovery of potash. Their glass works 
and ebonite works were at one time the only available 
sources of supply of certain qualities of raw materials for 
most important war work. The company had been fortunate 
in that its war work had not essentially differed in char- 
acter from its peace work. This had enabled the change- 
over to take place with less disorganisation than many firms 
had experienced, and for that reason the period of five 
months—from the armistice to the close of the financial year 


.—had contributed to the satisfactory results of the year. 


o 
doubt they would consider the net profits of roughly £481,000 
satisfactory. The sum set aside for staff bonuses, and a 
published in the past annual accounts based on articles 
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fads renty years ago, proved entirely insufficient for 
e ene stale lt represented a part only of 
ie actual sum paid in bonuses. For that reason they made 
an alteration in the articles at the last mecting. Staff 
bonuses had not been forgotten, but had been, and would in 
future, be treated in the same manner as salaries; that was 
to say, taken into account before the net profits were arrived 
at. In regard to the ambitious peace programme which the 
directors had adopted, those who had followed the com- 
pany's operations closely would have realised that they were 
steadily building up an electrical concern which would soon 
rank with those great organisations which had been such a 
potent force in industry in other countries. Gradually but 
surely they were covering the whole domain of electricity. 
They aimed at being able to say that there was no conceiv- 
able electrical contract that the company could not under- 
take and carry through, with products of its own manu- 
facture so far as they were within the realm of the electrical 
industry. The war had created a new strategie position. 
They bad to face competition from America, Japan. and other 
countries immensely strengthened through the war. Thev 
must also realise that Germany, assisted by the low value of 
the mark and by American support, might make herself 
wriously felt again in the markets of the world and render 
enormously difficult, if not unpossible, the work of Tecon- 
struction, which now faced this country as its most gigantic 
task. But he was an optimist. He believed we should find a 
commonsense policy that would be supported by all respon- 
sible parties, that would enable industry not only to be re- 
generated but to gain a dominant position. Their peace 
programme was on a large scale, because they looked for- 
ward to taking part in the reconstruction of the devastated 
countries. There was a great lack of stocks throughout the 
world, and the immediate future must see an enormous 
development in everything pertaining to electricity. The 
demand for electrical equipment in the near future would 
probably be double or treble what they could produce to-day. 
It was for this reason that thev asked for anthoritv to in- 
crease the capital of the company to £6,000,000. They must 
he in a position to keep pace with the opportunities that 
might offer from time to time to increase their manufacturing 
facilities, to engage in contracts of any size, and to establish 
~ale and continuous sources of supplies of raw materials. He 
lid not agree with those who would advocate a waiting policy 
—to wait until labour and materials were cheaper and until 
the industrial outlook was more settled. It was their dutv 
to assist the country in every possible Wav now, not only 
hv absorbing demohilised men. but by finding employment 
for others. Their emplovés at the present moment were ap- 
Proaching 14,000, and the programme they had embarked 
upon would, they hoped. enable them to Increase that num- 
et by an additional 8.000. The extensions which were. in 
hind had thus far enabled them to reinstate their demo- 
blied men without discharging and causing hardship to the 
other workers, but a great deal of the labour at the moment 
had to be retrained and had to regain the atmosphere of 
the factory and office. This labour was creating for the 
moment heavy additional charges, and unless some of the 
new works were completed and vielding an output this year 
the cost might affect their results. The measure of success 
they achieved would depend in the main on the workers 
themselves, They provided the most efficient organisation 
they could find, erected the most suitable buildings, and in- 
stalled the latest machinery and plant, but with largely in- 
rreased wages and reduced working hours nothing could 
help them and the country to increased prosperity except 
ursely augmented output. The worker of the future would 
ave to apply his brain more if they were to succeed in re- 
“enerating industry. Under these new conditions the worker 
vould have to use his head as well as his hands. avoiding by 
“ery means the scrapping of materials and deterioration of 
tools and plant, Watching at every turn how he could improve 
methods of performing work, and by intensive application 
“cure the best results from his labours. Tf he worked in 
this spirit he would save heavy overhead charges and a great 
mimber of non-productive inspectors and overseers whose 
business it was to inspect, check, reject and throw to waste 
finished and half-finshed articles. He thus assisted in 
freating a low cost price--a low cost price created a larger 
market, and a larger market meant more and steady em- 
blovment at higher wages. They must also realise that 
“hist other countries had prospered during the war, and 
their manufacturers had extended their factories and written 
off their new Plant and machinery out of profits, they had 
now to extend and rebuild at prices two or three times in 
excess of those Prevailing before the war. and would there- 
fore be handicapped by having to meet heavier allocations Lo 
lepreciation as Well as increased interest on capital. He could 
roughly understand the present lull and indecision which 
pervaded the ranks of the workers after five vears of un- 
Paralleled mental and physical strain. They were all under- 
ong this experience in a more or less degree. At the same 
ime he believed it was beginning to be realised by all classes 
that, the higher standard of living to which the country had 
attained duri 
: The millions of Treasury Notes that 
ia floating about conveved an impression of wealth. People 


Created. The quicker they created these values and re- 
‘emed the TOTS ier 


every section of the community, employer and employed 
alike, would reap the full benefit of their efforts. If they did 
not create wealth quickly the value of sterling would drop, 
the national credit must suffer, and we should be relegated to 
the rank of a second class nation. There was no question 
but that we were “ up against it.” We must work or starve, 
but with conscientious endeavour on the part of every worker, 
combined with quantity production methods, we should be 
able to satisfy the legitimate demands in respect to both 
wages and hours. Capital and labour working in the closest 
association would win through. At this epoch in the history 
of the industrial world when it was of paramount importance 
that all should unite in the interests of unrestricted output, 


therefore drawn up a carefully thought-out superannuation 
scheme which embraced both workpeople and staff when 
the time came for them to retire from active service with 
the company. This scheme would necessarily be a contri- 
butory one, based on the rate of pay of the members. The 
premium which they proposed, would amount to 8 per cent. 
of the weekly wage, will be payable half by the member and 
half by the company, and allowed to accumulate at compound 
Interest until the age of retirement was reached—60 years 
or earlier in the event of permanent incapacity. The mem- 
have the option of a Pension computed from 
the sum which had accumulated to his credit, or one or other 
of the alternatives provided for in the proposed rules, which 
had already been drafted. As was always the case at the 
Inauguration of a contributory pension fund, tne older mem- 
bers of the staff must necessarily derive very much smaller 
benefits—the pension diminishing the nearer the emplové 
was to the retiring age. To meet this difficulty they had 
£37,500 available invested in ordinary shares of the company 
at par, which was set aside at the last annual meeting and 
vested in trustees for the benefit of the employés under the 
terms of a trust deed. At the dav’s market price this repre- 
sented upwards of £70,000, and the company had agreed to 
guarantee the capital sum at the figure of £60,000 and a net 
Income of £3,750 per annum. Following the report of a 
special committee appointed to deal with the whole question. 
they proposed Primarily to appropriate this trust fund for the 
benefit of those emploveés who had already completed fifteen 
Years’ service with the company, in order to supplement the 
sinall benefit. which they would draw under the contributory 
scheme. The administration of the contributory fund would 
be carried out Jointly by the company and representatives se- 
lected by the members. The new welfare programme included 
£40,000 which had been approved for the purpose of pro- 
viding a club building for the workpeople at Witton. These 
amenities contributed to the ultimate efficiency of the worker. 
He could only visualise success by a system of payment, 
bv results and unrestricted output, but an opportunity should 
always be available to the worker to participate in the opera- 
tions of the company. not only as a worker but as a Bhare- 
holder, and it was largely for this reason that thev proposed 
to convert their £10 shares into £1 shares so as to make 
them more accessible to emplovés of small means. They were 
giving the question of the education of their workers con- 
siderable attention. In connection with the Birmingham 
works thev had appointed a Director of Education, and some 
300 or 400 bovs were being encouraged to take up lines of 
study in the company’s time which would not only fit them 
to perform more responsible work but help to equip them to 
take a better and more effective part in the industria] strugcle 
ahead. A similar scheme was heing started in connection 
with the Tondon staff, where they had also appointed a 
Director of Education. Commercial apprentices from the 
County Council schools and others were encouraged to benefit 
hy the facilities provided. They had also organised a special 
“rush course ” for demohbilised officers, particularly for those 
who left for the front straight from Public Schools or ’Var- 


- sity, and who distinguished themselves in the war, but on 


return found themselves without training for any trade or 
profession. In this way they hoped to provide a reserve f 
competent men with character and abilitv, capable of filling 
some of the more responsible posts in the companv in all 
parts of the world. As their organisation expanded so would 
the need for educational facilities become greater. In the 
new Kingsway building thev were providing a theatre and 
lecture room, with their own staff of lecturers and demon- 
strators, and they had also arranged for the assistance of out- 
side lecturers. In regard to the research department the 
principal staff had been selected. The necessary buildings 
had not vet been provided, but they were included in the pro- 
gramme of development. The directors had to realise that 
they were not only trustees for some 12,000 shareholders, but 
were responsible for finding continuous and profitable employ- 
ment for a number of workers. who, when the present pro- 
gramme was completed, might with their dependents reach 
a figure of 80.000 of the population or nearly one in every 
500. The country was passing through a critical stage. The 
war has left us with gigantic problems, economic, industrial} 
and social. We needed the verv best judgment we could 
command and the co-operation of every class to re-establish 
peace conditions and at the same time avert crises, panics ae 
upheavals. Cool heads and large Imaginations were neede 

now as they never were needed before. So far as alata 
was concerned the one essential function of the State, in his 
opinion, was to secure freedom from interference from out- 


ES SSS SS SSS PSP TS SES SP SS SS SSSR oy 


86 THE ELECTRICAL REVIEW. 


(Vol. 85. No. 2,173, JULY 18, 1919, 


ride countries, a breathing space for a few years to enable 
us to put our house in order. Until they had cleared up the 
muddle of war, and arrived at some sort of a mean in work- 
Ing conditions, the duty of the State was undoubtedly to pre- 
vent an\ interference with the work of reconstruction a:4 
regeneration from without, otherwise they could not succeed 
in firmly establishing key industries, and in placing on a 
commercial basis the many industrial processes which pre- 
vious to the war were not carried on in this country and 
which during the war they were prevented from developing. 
This was a paramount condition to the re-establishment of 
industry and the permanent provision of the higher standard 
of living. Their programine embodying, as it did, the 
doubling of their output in turbines and heavy machinery, 
the increase in their output of lamps, magnetos and tele- 
phones, the establishment of glass, ebonite and other m- 
dustries, could not meet with success by the efforts of the 
emplovés only, however loval and hardworking they might 
be. They, as all other manufacturers, were dependent on 
the workers in other British industries for material. Their 
success depended upon their getting these materials promptly 
and of the highest standard. On those essentials and on the 
all-important question of those materials being obtainable 
within the Empire and at a price that would enable them to 
compete in the markets of the world, depended the supremacy 
of British industry of which the G.E.C. formed an integral 


part. 

Mr. W. F. ARMSTRONG seconded the adoption of the report, 
and it was carried unanimously. 

The dividend resolutions were passed, the appointments 
to the board referred to in the report were approved, 
and the vote of thanks motion drew from one shareholder 
the remark that the chairman had given them a lecture on 
sound economics, which should be published broadcast 
throughout the country. 

At subsequent extraordinary generel meetings resolutions 
were passed increasing the capital to £6.000,000 by the crea- 
tion of 1,800,000 additicnal preference sheres of €1 each and 
1.200.000 ordinary shares of £1 each, and dividing the exist- 
ing 180,000 preference shares of £10 each and the 120,000 
ordinary of £10 each into 10 £1 shares. 


The report for the vear ended March 
3lst, 1919, shows that after providing for 
incone tax and mortgage and debenture 
stock charges, the net profit is £13,635, as 
against £12,909 for the previous year. 
The balance brought forward was £5,128. After paying the 
dividend on the cum. preference shares for the vear (6 per 
cent.), £12,000, £6.765 is to be carried forward. The follow- 
ing schedule shows the gross profits and load of subsidiary 
and other companies for the years 1917 and 1918 :— 


Gross profit 
(before pro- 


Edmundsons’ 
Electricity Cor- 
poration, Ltd. 


Capital viding for Load 
expended capital charges connected 

Dec. 31st, and depreciation). in kw. 
Name. 1918. 1918, 1918. 

Iderley .. £54,524 £2,129 1,218 Kw, 
Binley 160,197 4,072 4,855 
Folkestone 238,904 12,270 5.560 
Guernsey 166,142 5, 184 5,184 
Isle of Wight 272,046 6,182 6,127 
Ilfracombe : 35,702 m25 951 
Lancashire Co. 698,493 48,082 26,450 
Lymington = 35,963 1.68% ROR 
Melton Mowbray 40,217 1.591 962 
Newmarket bs 44,672 2,156 1,135 
North of Scotland 116,417 6,644 4,070 
Ramsgate `. 51,930 2,026 1,518 
Scarboro’ Trams 99,430 1 943 = e 
Salisbury 73,754 5,526 1,856 
Urban Co. 1,472,809 12,184 39,508 
Wycombe 114,432 4,153 2,842 
Cromer .. 34,520) 637 633 
Dorking .. 45,103 1,907 1,155 
Frome 61,472 3,256 2,181 
Hamilton 85,812 4,928 3,127 
Surbiton .. 69,558 3,239 2,076 

Total 1918 .. £3,972, 587 £194,282 112,191 Kw. 

yy 1917 .. £3,934,116 £ .04,600 105,604 kw, 

Mr. Herbert Allen, presiding at the 


Anglo Portu: annual meeting on July 9th, said that in 
guese Telephone the matter of profit they would have been 
Co., Ltd. worse off than in the previous year but for 

the improvement in Exchange. He did not 

see much prospect of any great improvement until they could 
extend their plant, both at Lisbon and Oporto, to meet the 
requirements of the service. In February, 1918, they were 
authorised by the Government to increase their tarif by lo ser 
cent.. but that inerease was to cease six Jnonths afte. the 
signing of peace. As their expenses continued to cnerease they 
approached the Government again, and as a yesuit the jsi 
decree was rescinded and a new one promulza ed in May this 
vear authorising a 30 per cent. increase without limitation as 
to time. The additional revenue had enabled them to meet 
the increased wages demanded by the workpeople and so avoid 
strikes. Having referred to the labour situation generally. 
the speaker said that equally serious with the wages question 
was the high cost and shortage of telephone materials of one 
sort and another. Thev now had over 2.090 would-be sub- 
seribers on their waiting list. which meant a temporary loss 
of £15,000 to £20,000 per annum in income. There was no 
limit to the amount of telephone business to be done in 
Portugal. Their technical advisers told them that in the next 


three or four years, if they were given charge of the Lisbon 
and Oporto trunk line and the unsatisfactory dual service, they 
could spend—and they would like to spend—between £300,000 
and £400,000 of new capital. The capital expenditure last. 
vear was nearly £30,000, and it seemed but vesterday that 
they were speaking at these meetings of £10,000 a year as a 
heavy outlay. But the business of a telephone company grew 
or the snowball principal; one subscriber brought in another, 
The cost of installation now averaged about £35 per subscriber, 
which was not unduly high by comparison with other systems. 
Again, it was only two or three years since they opened their 
new exchange in the north of Lisbon, and now they were 
looking fora site for a new central exchange of even greater 
capacity than the two existing exchanges combined. In the 
meantime they were installing an extension of the Norte 
Exchange which would give them between 2,000 and 3,0) 
more lines, and thereby they hoped to give a little relief to the 
present Central Exchange while the new one was being con- 
structed. At Oporto a new site had been purchased and the 
preliminary plans had*been drawn up for a central battery 
exchange having an ultimate capacity of 10,000 lines. In this 
connection they carefully considered the question of adopting 
the automatic system, but he understood that this type of 
equipment, besides being more costly to instal, was found to 
be more expensive to maintain than the present manual svs- 
tem, which eventually they decided to continue. It was hoped 
the Oporto new exchange would be working in about two 
years from the present time.. In order to provide a service 
for some of the waiting subscribers a temporary exchange 
was to be installed in the northern part of the city, and in 
addition to that some small sub-exchanges were proposed in 
order to deal with lines coming from outside the city boun- 
dary. Then, in the next place, the underground work in 
both Lisbon and Oporto was to be largely increased; in fact, 
generally speaking, the capacity of the company’s plant in 
both cities would be practically doubled during the next few 
vears. They could not, however, hope for any great expan- 
sion in their business and profits until new exchanges were 
established in both Lisbon and Oporto. There was scarcely 
any limit to the capital that could be profitably employed in 
that business, could they be sure of fair play and reasonable 
facilities from successive Governments, and, if allowed to 
earn a fair return on their outlay, they could give the public 
a service which would do credit alike to the company and 
to the country. As a temporary expedient, imposed upon 
them by the Treasury restriction on new issues, they placed 
£50,000 of debenture stock a few weeks ago, but a sum like 
that did not go far in an undertaking like theirs; the time 
was approaching when they must resort to some much more 
comprehensive financial measures, and those were now hav- 
ing the consideration of the directors. Personally he would 
like to see their ordinary capital increased to something like 
half a million sterling, instead of having to resort to small 
debenture or preference issues, and they need not be sur- 
prised if the directors brought forward some proposals of the 
kind at an early date. 


In their report for the year 1918 the 

Great Northern directors state that the company's two 
Telegraph Co., Franco-Danish cables and one of its Anglo- 
Ltd., of Den: Danish cables, as well as its cables connect- 
mark. ing Denmark with Russia, remained inter- 
rupted during the whole of the year. The 

repairs of the first three cables will not be possible until the 
seas have been cleared of mines in the vicinity of the breaks; 
as, however, the breaks happen to be situated at places where 
inine-sweeping is attended with considerable difficulties, there 
is but little prospect of such mine-sweeping being completed 
ut an early date, unless the respective Governments, who are 
interested in the improvement of the telegraph service which 
would result from the repairs of these particular cables, should 
take special steps to accelerate the sweeping operations in the 
vicinity of the breaks. Whilst the two cables between Den 
mark and Libau, which have remained broken since the end 
of 1914, were repaired at the beginning of the present year, 
it has as yet been impossible to repair the cable connecting 
the latter place with Petrograd. As regards the remaining 
cables of the company, seven breaks had occurred in five 
cables in Europe, and thirty-three in eight of the eables m 
the Far East. In the early part of the year the Wladiwostock 
and Kiachata routes were still able to take a small share in 
the transmission of correspondence between Europe and the 
Far East. Both routes were, however, completely closed for 
such transit traffic in April, 1918, when all telegraphic com- 
munication between Western Europe and Russia over the 
company’s cables were suspended. The situation in European 
Russia naturally affects the interests of the company to a very 
great extent. Owing to the state of war in which the Moscow 
Government has become involved on every side, all tele 
graphic connection—except by wireless—between Central 
Russia and the outside world has been interrupted since April 
last vear. The company has therehv heen deprived of the 
very considerable traffic, until then exchanged over its lines. 
between Central Russia, on the one side, and the Scandinavian 
countries, Western Europe and America, on the other side. 
However, as soon as peace and order once more emerge from 
the chaos which for the moment reigns within the former 
Russian Empire. the company expects to resume its former 
operations. In July last vear permission was obtained for the 
Danish staff to resume the working of the cables at Petrograd. 
from which it had been debarred for military reasons since 
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jal, Many circumstances, however, amongst others the war 
between Finland and Russia, made it impossible at the time 
to re-establish any telegraphic connection with Petrograd, and 
since then conditions there have developed in such a manner 
as to necessitate the repatriation of the Danish staff, with the 
exception of a few employes who, having volunteered to re- 
main, have taken charge of the interests of the company. 
After referring to communication matters in the New Baltic 
States and to the situation in Siberia and China, the report 
mentions the celebration of the Oth year of the foundation 
of the company in June this year. Remembering that its 
existence Was primarily due to the ingenious invention of H. C. 
Orsted, the company had placed at the disposal of the Poly- 
technic section of the Copenhagen University the sum of 
about £13,099, the interest on which was to be applied pre- 
ferably to research work and further development of electro- 
technical problems. The financial results of the year under 
review had been satisfactory, owing to the big profit of about 
£145,270 realised by the considerable increase of value which 
had taken place during the past twelve months in the foreign 
currencies In which the company received the major part of 
its trate receipts, and in which the greater portion of the cash 
balances had been kept. This extra profit enabled the Board 
to propose the distribution of the same total dividend as last 
vear, viz., 22 per cent., without unwiselv reducing the 
amounts placed to reserve. In regard to the company pro- 
gpects, the revenue account and the balance sheet show the 
financial position to be as strong as ever, whilst the fact of 
the commercial intercourse between the various countries hav- 
ing become less dificult since the armistice has caused the 
trattic over the company’s cables to increase satisfactorily, not- 
withstanding the continued absence of the former large 
Russian tratħe. The report continues :-—‘* Permission to use 
telegraphic codes, Which after ali may not be so far off, will 
shorten the telegrams and thereby diminish the company’s 
receipts. It is also well to remember that several of the 
countries served by the ey cables have built, or are 
contemplating the building of, powerful wireless stations, the 
activity of which may possibly tend to lessen the receipts. 
Finally, it should be taken into account that the conveyance 
of postal matters by aeroplane is likely to supplant, to a cer- 
tain extent, short-distance telegraphy. Wireless telegraphy 
has undoubtedly much developed in the course of the last 
few years and will no doubt be further perfected, but, accord- 
ing to information in the possession of the board up till 
now, it would seem that wireless telegraphy. when it is a 
matter of dealing with a considerable commercial correspond- 
ence, is not as vet to be feared as a real competitor of the 
submarine cable.” 


Stock Exchange Notice.—Application has been made 
to the committee to allow the following to be quoted in the 
Qiticial List: —Melbourne Electric Supply Co., [td.—20,000 
i per cent. cumulative first preference shares of £5 each, 
fully paid, Nos. 10,00L to 30,000. 


New Issues, —The English Electric Co., Ltd., is offering 
for subscription an issue of £1,000,000 54 per cent. sinking 
fund first mortgage debentures at 94 per cent. The prospectus 
contains the following statement: ‘‘ The company already 
owns the whole of the shares of the Coventry Ordnance 
Works, Ltd., and the Phoenix Dynamo Manufacturing Co., 
Ltd., and over 95 per cent. of the shares of Dick, Kerr & Co., 
Ltd., thereby carrying control of both Willans & Robinson, 
Ltd., and the United Electric Car Co., Ltd. It isin contempla- 
ton to liquidate Dick, Kerr & Co., Ltd., The Phenix Dynamo 
Mannfacturing Co., Ltd., and the United Electric Car Co., 
Ind. In that event the English Electric Co., Ltd., will 
acquire by purchase the whole of the assets from the respective 
hquidators. Of these three companies Dick, Kerr & Co., Ltd., 
alone has a debenture issue outstanding, falling due in 1926, 
“hich it is proposed to redeem out of the proceeds of this 
mwne, The Coventry Ordnance Works, Ltd., and Willans 
and Robinson, Ltd., having debenture issues at low rates 
of interest and not repayable until 1950 and 1942 respectively, 
it Is not proposed to liquidate these companies.” The list 18 
to close by July 22nd. 

Petters, Ltd., of Yeovil. are offering for subscription at par 
125,000 1} per cent. cumulative preference shares of £1 each, 
and 12.500 ordinary of £L each, that is, one ordinary share 
aT ten preference applied for. The list closes on 
TUY Sord, 

The Altrincham Electric Supply Ltd., is issuing 50,000 cu- 
‘nulative participating ordinary shares (74 per cent.) of £1 
oe at par. The list is to close on July Brd. The issue is 
“mg Inade for the purpose of installing additional plant and 
ieee cope with the increased demand of the Broadheath 

Woking Electric Supply Co., Ltd.—<Addressing the recent 
qual meeting, Mr. M. W. Ashby, the chairman, said that 
eo revenue for the year showed an increase of £3.400 
i ie vear. He said that thev conld have paid a dividend on 

e ordinary shares, hut it would have been at the expense 
incl ry depreciation fund. Their new capital exnenditure 
a ed £8278 for the new turbo plant, which had enabled 
ee to save £40 per week in coal alone. The increase on 
AT a bill was £2,057. Increased cost of coal and wages 
eae penne! them to increase the price of current. A new 
pay ol T per cent. “R” preference shares is to be made, to 

y off bank loans and to provide for expansion. 


Hydro-Electric Power & Metallurgical Co., Lfd.—The 
whole of the issue of 45,000 10 per cent. participating prefer- 
ence shares has been allotted in response to applications 
issued with the private circular to shareholders on the Lon- 
don register. Information has been received that the com- 
pany’s electrode factory has now been completed, and 1s 
turning out electrodes for use in the company’s carbide works. 
The latter, therefore, resumed operations on May 27th last, 
and a cable received on June 25th stated that the best carbide 
was being produced. 

Electric & General Investment Co., Ltd.—At the meeting 
on July 8th, Mr. J. B. Braithwaite referred to the very con- 
siderable improvement in the position of affairs since the 
last meeting. He proceeded to outline three methods of 
dealing with the problem of the arrears of dividend (roughly 
30,000) on the preference shares. His own inclination was 
to give the full amount of the arrears in scrip and then sub- 
sequently to do their best to redeem it out of profit as op- 
portunity arose. 

Dublin United (Electric) Tramways Co., Ltd.—Interim 
dividend for the half-year ended on June 30th at the rate of 
6 per cent. per annum, less income tax, on the preference 
shares, and 5 per cent. per annum, less tax, on the ordinary. 


Arbroath Electric Light & Power Co., Ltd.—Dividend of 
5 per cent.. less tax, on the ordinary shares. £612 carried 
forward, subject to payment of directors’ and auditors’ fees. 

Electrical Utilities Corporation, Ltd.—Dividend of 1} per 
cent. on preferred for quarter ended June 30th. 


STOCKS AND SHARES, 


TUESDAY EVENING. 

In many ways it will be a good thing when Peace Celebra- 
tions are over, and the country settles down to work once 
more. For weeks—not to say months—past there has been 
a general restlessness which has shown its malinfluence in a 
score of directions. The Government announcement of an 
addition to the price of coal of 6s per ton is the latest of a 
long series of shocks to a public which expected living to be- 
come less costly in peace-time than in war-days. Whatever 
the motive for the Government's coal surprise—and the City 
propounds various ingenious theories—vopinion is unanimous 
as to the damage that will be wrought upon national indus- 
tries, international exchange, and every form of commerce 
except that connected with oil. 

Railway stocks promptly gave way on Sir Auckland Geddes’‘s 
speech. Electric, gas, shipping, armament, engineering and 
other industrial issues were put down. ‘The very sharpness of 
the shock prevented acute flatness. The very idea of such an 
increase was so incredible as to start a rumour that the burden 
could not be upheld, and that some other means would have 
to be adopted for meeting the deficiency in the revenue of the 
coal-mining industry. 

Undergrounds’ have fallen with the rest. The questions 
surrounding nationalisation were relegated to the background 
in face of the crisis that such a rise in the price of coal would 
create. Metropolitan Districts have gone back to 234, Under- 
ground £10 shares at 33 are 10s. down, and the Income bonds 
at 94 are $ lower. Matters are not mended bv the threat of a 
Triple Alliance strike. Metropolitan Consolidated is, excep- 
tionally, 4 to the good. i 

Electric lightirg shares weakened at first, but the previous 
fall had been severe. and, except that to sell became rather 
more difficult, the actual price changes on the week are not 
great. Chelseas fell to 33 and Metropolitan preference to 
3 1-16. No other quotable changes occurred. The strike of 
electricians failed of any particular effect. That the Union 
would carry out its threat of spoiling the peace illuminations 
was not regarded as likely. A few of the manufacturing 
shares eased olf a little. Edmundson’s cumulative preference 
at 28 and the non-cumulative at 15s. are rather heavier. 
There were some who expected the report to have made a 
better showing. Cromptons are a guinea for the ordinary and 
23s. the preference. British Westinghouse preference came 
into demand. and the price rose 2s. 6d. to 2 13-16. General 
Electrics maintain their improvement at 21. which is ex 
dividend. Siemens at 6 13-16 are 4 down. English Flectries 
are steady at 2s. 3d. The English Electric Co. has offered a 
million pounds 5$ per cent. sinking fund debentures at 94, 
repavable in 1940 at 102, or earlier by purchase or drawings 
at 102. The security is good. 

How the report of an amalgamation of Tondon flectric 
supply companies got into cirenlation nobody knows. Or if 
they do know they will not tell. The inherent probability of 
such a scheme lent colour and credibility to the idea. but one 
remembers Mark Twain’s retort to the cabled Inquiry as to 
whether the rumour of his decease was correct or not. 

Marconis, after a drop to 5}. rallied from their flatness 
and are 3-16 down at 5 7-16. Marines are dull at 3 7-32. al- 
though there are optimists on both sides the Atlantic who 
nersist that these shares are cheapest in the Marconi croup 
There is nothing much doing in Americana, at 303. 6d. oe 
Canadians, 16s. 9d., while the revival in Spanish Marconis 
proved short-lived. The coal trouble, should it eventuate. ia 
held likely to be a serious thing for wireless, a3 well as cable 
companies. astern stocks are easier, and of the manufac- 


88 THE ELECTRICAL REVIEW. 


(Vol. 85. No. 2,173, JULY 18, 1919, 


turing varieties, a further fall of 5s. lowered Callenders to 93, 
though this was afterwards regained. Such shares as Arm- 
strongs and Babcock & Wilcox have eased off. Automatic 
Telephones went back to 33s. 9d. 

“ You people in England seem to have gone mad,” writes 
an undemobilised captain from Salonika. ‘* Several of us in 
this mess are thinking of going on to Constantinople when we 
are free. There is any amount of scope for engineers of every 
kind in these regions.” 

While Mexican Utility companies languish in neglect, there 
is considerable demand for the securities of American and 
Canadian isanes in such undertakings. New York is a ready 
buyer, but of course there is not much stock of these com- 
panies which remains on this side. The Shawinigan Water 
and Power Company asks holders of its 44 per cent. perpetual 
consolidated mortgage debenture stock to exchange into 54 per 
cent. thirty-year first and refunding mortgage sinking fund 
bonds. These are the first of a series carrving varying rates of 
interest, not exceeding 6 per cent. and redeemable at varving 
dates not later than 1974. The total issue of bonds is not to 
he. more than 50 million dollars, and the ‘‘ A’’ series must be 
paid off by 1950 at latest. Other foreign issues are quiet. The 
Indian group of electric lighting and tramway securities re- 
mains strong. An extraordinary. rise in Bombay Electric 
Supply and Tramways ordinary has lifted these £10 shares to 
£60. Struggle for control is said to be the reason. Holders 
should rejoice at the opportunity now afforded them for 
getting out at such a fine price. Before the war the price 
was 14. Brazilian Tractions are a point higher. : 

Edison Swan first debenture is a feature of strength with 
a rise of 3 points on the week. The rubber market is very 
quiet, although the produce at 1s. 103d. per lb. is better. 


SHARE LIST OF ELECTRICAL COMPANIES, 
ys Hons ELEOTRIOITY Companms 
Dividend Price 
ponen July 16, | Yield 
1917, 1918, 1919, Rise or fall, p.o. 


Brompton ee ee oe 10 8 64 == £6 1 6 
Charing racy ort A bik tie A 4 8 — 618 4 
do. do do, Prei. 4 4 B} — 618 4 
Ohelsea .. ve oe ee oe 6 8 — $ 416 0 
City of RA : 8 8 1! — 619 0 
. ão. 6 per cent. Pref... 6 6 10 — 600 
County 0 ace ae oe q 7 10% = 6 18 8 
do. do. 6 per cent, Pref. 6 6 10 — 6 0 0 
E Blectri tt no ND D m Sea 
London cs] oe ee ee am 
do. do. 6peroent. Pref... 6 6 af — 714 10 
Me litan .. as ea as ta A = — R 6 A 
0. oent. Pref. .. H -i 7 1 2 
Bt. James’ ant Bai Mall ee ee 9 10 64 a= 15 6 
South London ee ee ee 6 6 33 —_ q 6 6 
Bouth Metropolitan Pref, .. oe q 7 16 = 616 7 
Westminster Ordinary .. oe 9 8 5B — 128 
TurzeonarPas AND TRLEPHONSA, 
Angio-Am. Tel, Pret, ee ee 6 6 934xd — 6 438 
do. e ee oe 1g 88/6 i — 7 8 0 
Chile Tel ee ee æ. 8 8 6łxd — 618 6 
Cuba Sub. . ee bs ae q q ll — R 4 5 
Eixtension .. eS oe 8 8 >` red — *% 8 8 
Eastern Tel. Ord. oe ee ee 8 8 1581 xd — eh 1 0 
Globe Tel. and T. Orå, .. .- T 8 Lb yx — *% 1° 
do. ' Pref, oe ee 6 6 104xd —_ 614 A 
Great Northern Tel, oe ee 22 3 80 — q 9 0 
Indo-European æ. >> >œ lB 18 65 — 618 9 
Marconi ee oe @e ee 20 20 EA — Te 8 1 l 6 
United R. Plate Tel. ee ee 8 8 7 xd — *§ 2 0 
Wost India and Panama ee ee 1/8 1/8 1 ‘6 — a t4 15 6 
Western Telegraph,  : s 8 8 ag = 417 0 
Homm Ras. 
(Gantal London Ori, Asante. " A ‘ l on T4 A 7 
Me tan .. ee ee ee + 
Z ea E et 
Und a = 
do, do, “wa” ee Nil Nil 9/6 — Nil 
do. do, Income ee 4 5 04 ed 4 6 5 
Fongren Trams, &0, 
Adelaide Sup. 6 per cent. Pref, .. 6 6. 43 _ 6 6 4 
Anglo-Arg. eana. First Pref. .. 6% Nil k ~~ oS 
do. do. Qnd Pref, e@ — —_ 2 — ł — 
do. do. 6 Deb... ée 6 6 664 —l 710 6 
Brasil Tractions oe oe ee — a 634 + 1 rected 
Bombay Bleotrio Pref. _.. z% 6 6 11 — 611 7 
British Columbia Eleo. Rly. Pice., 5 6 Brixa — 814 0 
do. do, Preferred Nil a 47 +1 6 6 8 
do. do. Deferred Nil N 44 — Ni) 
do. i do. Deb. oe a l 61 — 6 17 10 
Mexico Trams 5 percent. Bonds.. Nil Nil 60 —!1 Nil 
do. 6 per coent. Bonds.. Nil Nil 4 —2 Nil 
Mexican Light Common .. ee Nil Nil B7 = Nil 
do. f. s. ee Nil Nil 504 = Nil 
do. lst Bonds. e eo Nil Nil 644 =. — 
mee se MARUFACTURING COMPANIES, 
Babcock & Wilooz oe os 16 15 8 i 400 
British Aluminium Ord, .. oe 10 10 1 — 614 5 
British Insulated Ord... . 2 1% 251 — 51l 1 
British Westinghouse Pref, oe {| 2}; — $ 614 0 
Callonders oe ee ee ee 26 25 10xd = 6 6 0 
0. ¢ ee ee oe 5 64 8. 6 8 10 
Castner-K er e ee e 25 20 2 aa 7 5 6 
Edison-Swan ie A ‘i m — pent 1 pare 6 0 0 
ão. do. 5 percent. Deb, .. 4 5 +8 6 5 9 
Bleotrio Construction .. .. 10 10 1s — 8 8 6 
Gen. Hleo. Pref... «2 . 6 64 10 = 6 8 0 
u do. Ord, ce ee ee 4 a 2ixd — 7415 8 
enley oe oe oe ee ee 2, cma vg 6 3 6 
do. Pret.. ee ee ee 44 a s} pa 6 0 0 
India-Rubber .. eo ee ee 10 19 17 — 6 17 4 
Rie nens Ord... oe ee oe — 10 6 = è 7 6 0 
Telegraph Oon. e «2 .. % 20 25şxd + 3 418 6 


*Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


lT should be remembered, in making use of the figures a 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, July 15th. 


CHEMICALS, do. 


a Acid, Oxalio.. ee ee ee per lb. 1/5 ‘ 
a Ammoniac Bal si ae .. per ton £830 A 
a Ammonia, Muriate (large crystal) ” £18 ; 
a Bisulphide of Carbon ee oe n os z 
a Borax ee ae ee ee ee oe £39 ee 
e Copper Sul hate ee ee oe ” £46 . 
a Potash, orate .. we ee per lb. 1,8 i 
a , Perchlorate oe ee ” 4.3 s 
aShelisc =... 4. ve perowt. £19 10 10): ine 
a Sulphate of Magnesia... ». per ton «16 a 
a Sulphur, Sublimed Flowers... m 428 ee 
a [] Lump oe ee ee iT) a.) 
a Soda, Chlorate ee ee ee per lb. 8d. hd. dec. 
@ T) gt dra ee oe ° peor ton 1 tui ee 
a Sodium Bichromate, casks e. per lb. cà ee 
METALS, &c. 
c Brass (rolled metal T to 12° basis) per ib, 104d. 4d. inc. 
e Y bes (solid drawn) oe s 1/32 tu Lt qd. inc, 
e rT) Wire, basis ee oe oe ” 1 l4 id. inc. 
c Copper Tubes (solid drawn) .. ” 1/52 ad. ine. 
g 'T) re t selec eo per ton £184 £11 inc, 
g rT) Sheet oe ee oe 9 £1382 #11 inc. 
g y) Rod eo ee ee ee ry] &)34 £11 inc. 
d n (Blectrolytic) Bars .. n" £107 £idinc, 
d (Y) (Y) Sheets oe 99 &,61 . 
d ” rT} Wire Rods ” £116 £14 inc, 
d rT} rT} H.O. Wire per lb, 1/24d. 1gd. iuc, 
f Ebonite R ee ee ee ee n öl- oe 
iT) heet eo ee ee it} 3/6 ee 

a German Silver Wire ee ss ” 2/6 va 
A Gutta-percha, fine .. ié ae in 11/ 
h India-rubber, Para fine .. we 2/5 4d. dec. ` 
i Iron Pig (Cleveland warrants) .. per ton Nom. Se 

» Wire, galv. No. 8, P.O. qual, n £42 2a 
d Lead, English Pig eo ee oe 9 £24 15 : 25/- inc. 
æ Mercury ie .. per bot, | £2210 to £33 


oe ee 30/- to £2 in. 
e Mioa (in original oases) ki 


ee per lb. Ya, tu 4.6 

e n " » medium ü 5l- t0 10/- 

ëe n ” » large .. ” 12)6 to 25-/& up 

d Silicium Bronse Wire .. ...- per lb. 1,64 sad. inc. 
r Stecl, Magnet, in bars .. ee per ton l ore 

g Tin, Block (Engliah) bi we ‘3 £247 to £248 |£10/£11 inc. 
RA n Wire, Nos. 1 to 16 .. ee per lb. 4j- - ee 


Quotations supplied by— 

g James & ' 

h Edward tec 

i Bolling & Lowe. | 
l Riohard Johnson & Nephew, Ltd. 


a P. Ormiston & Sons, 
r W. P, Dennis & Oo. 


_ a Q. Boor & Oo. 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & do, 
e F. Wiggins & Sons. 
f India-Rubber, Gutte-Peroha and 
. Telegraph Works Co., Led, 


Regenerative Braking with Single-Phase Commatator 
Motors.—On June 27th it was, for the first time, possible to carry 
out tests in connection with electric braking with single-phase 


commutator motors, the results of which were awaited with con- 


siderable expectation. The return of electrical energy by the train 


travelling down hill, and operating in accordance with the system 


of the Ateliers de Construction Oerlikon, on the north gradient of 
the Loetschherg Railway, demonstrated during the first Journeys 
the complete success of the new method. The tests were carried 
out with the second of the four trial locomotives ordered by the 
Swiss Federal Railways for the Gothard Railway. This locomotive, 
like the first one, was built by the Ateliers de Construction 
Oerlikon, in conjunction with the Locomotive Works, Winterthur, 
and it has been in regular service since the beginning of May. on 
the newly electrified section Berne-Thun. On the steep gradient 
between Kandersteg and Frutigen trials were first made with the 
locomotive alone—this corresponding with the conditions of the 
Swiss Federal Railways for braking tests—and thereafter with a 
train of a total weight of 310 tons, travelling at different speeds up 
to approximately 70 km. per hour down hill without the use of 
mechanical brakes or brake resistances. The simplicity of the 
equipment and its operation, and the reliability of the regulation 
at all speeds, were most noticeable, The invention of the Oerlikon 
Works is held to mark a considerable advance in the efficiency and 
economy of electric traction. i 


Electrical Trades Apprenticeship Conditions at Belfast. 
—A draft scheme is before the Belfast Corporation and the local 
electrical engineers in connection with apprenticeship in the elec- 
trical engineering business. The new conditions include :— 
Supervision to secure a greater interest in the apprentice ; the 
securing of all-round training, the object being to quicken the 
intelligence, which it is pointed out the monotony of repetition on 
specialisation does not do; control of general conditions of 
apprenticeship, which in co-operation with the employers would 
mean taking into consideration all matters affecting the trade as a 
whole. Other matters include the need of a certificate of 
apprenticeship, the need for technical training and education on 
practical lines. attendance at lectures, abolition of the improver 
system, and the limitation of the number of apprentices. `The 
scheme, which is issued by the National Federated Electrical 


Trades’ Association, also calis for a uniform rate of pay amongst 
the employing firms. 


SS e p e o a u - 
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[Some Impressions after a Six Years’ Absence.] 


By Prof. MIDDLETON SMITH. 


Ay expert on technical education once said that the secret 
of the Briton’s success is that he adapts himself more 
readily to new conditions than do other nationals. During 
the last four weeks the writer has been viewing, after a 
long absence, the new industrial Britain. It has often 
seemed to him that the expert was right. Adaptability is 
the cause of the-success of the British as colonists, as 
administrators, and as pioneers. It was one of the chief 
causes of the triumph in the Great War. Jt will bring 
success in the work before us. z 

So easily do the British adapt themselves usually to new 
conditions that they are apt to under-estimate their own 
efforts. They probably do not realise the completeness of 
the changes which have been taking place during six years. 
lt may, therefore, be excusable for one who has returned 
to this country after a ləng absence, to place on record 
some of his impressions of this remarkable new industrial 
Great Britain. z 

During the war our national losses were terrible, but 
a a result of the war our national prestige has increased 
immensely, Not only do the French and the Americans 
recognise the valuable work done in the workshops of 
Great Britain, and the extraordinary cheerfulness and 
bravery of the millions of the “New Armies,” but the 
intellectualsin Asia also realise these things. The recent com- 
petition to cross the Atlantic by air was simply typical. In 
celebrating the event, Mr. Winston Churchill said : “ This 
ii” Some of my Chinese friends in London expressed 
exactly the same sentiments in rather more picturesque 
language, when we discussed the great event. They 
appreciated, at once, the British triumph, and they had 
expected it. 

Tae National Hapir. 

In this moment, remarkable in the history of the 
world, as the beginning of a new era made possible by the 
signature of Peace, the old national habit of grumbling is 
very much in evidence. There is the usual pessimism. 
“ Most of my troubles never happened,” confessed a Briton 
in his autobiography. This country has met and triumphed 
over almost incredible troubles. But most of the disasters 
talked of never took place. Nobody wishes to underrate the 
magnitude of the efforts made by Great Britain during the 
last tive years—but the people in Great Britain already do 
underrate these efforts. There is a tendency to under- 
Stimate the triumphs of the past and to magnify the 
difficulties of the future. Particularly is it noticeable that 
the veneral public in Great Britain still fail to recognise 
the decisive part in the struggle played by the works 
manager, the organisers, and the inventors of Great Britain. 
The men and the women in the workshops were, no doubt, 
splendid, although the strain of the last five years has 
flected their spirits. But they would have been almost 
helpless, despite their willingness to sacritice themselves for 
the good cause, but for those who directed their efforts and 
made them efficient. 

It would have been quite impossible for any Asiatic 
nation, even Japan, to have done what Creat Britain has 
done, through invention and the workshops, during this 
war, If we omit consideration of Japan, and think of the 
rest of Asia, we realise the extraordinary difference there is 
In the organising ability of the Briton and the Asiatic. It 
œ a fact that there is no one in China or India—a total 
Population of 700 millions—who could have done in either 
country what Mr. Lloyd George did in Britain. There is 
tone whose appeal would have met with any real response ; 
Were ig no united nation. In India it is the medley of 
rues, the caste system, and the general inetticiency of so 
many of the population, In China it is the old struggle 
between the north and the south, the power of the family— 
It is not personal inefficiency of any class other than the 
tative officials ; the workmen are ingenious and industrious 


In both countries we tolerate our own countrymen who 
are decrying our own efforts. We permit our own fanatics 
to slander our own pioneers. (nite recently a visionary 
Socialist—his motives may be of the best, but good inten- 
tions do not prevent mischief—a visionary Socialist, H. M. 
Hyndman, produced a book called “The Awakening of 
Asia.” It is difficult to write of the book with restraint. 
Referring to the so-called “opium war,” he uses words 
which are not only a slander, but which will be copied by 
the native newspapers all over Asia, and used by those 
native agitators who wish to drive the white man out of 
Asia, so that they may carry on the old ways of corruption 
and cruelty. He scoffs at the wonderful work of Britain 
in the East. It is typical of such men that he says nothing 
about the triumphs over malaria, the magnificent health 
returns of Hong-Kong as compared with those of Canton, 
only a hundred miles away, and he omits all mention of the 
astounding development of the little British Colony. And, 
as if it were not enough that a Briton should write such a 
mischief-making book, the Observer publishes a criticism 
of it written by Tokiwo Yokoi, a Japanese. We may 
imagine the delight of this critic when he was pointing out 
the charges brought by Mr. Hyndman against Britain, and 
when he denied the suggestion that Japan wants to make 
China another Korea. “As the remedy for the perils 
from Asiatic awakening,” concludes Mr. Tokiwo Yokoi, 
“ our author offers characteristic suggestions (see page 282) 
namely, the cessation of British rule over India, of 
attempts at foreign capitalistic exploitation, and of 
restrictions on Chinese, Japanese and Indian emigration, as 
well as the general acceptance by the Europeans of the 
principle of * Asia for Asiatics.’ These are to be the 
works meet for repentance. Jet us see whether’ the. 
European nations will in due conrse accept these 
suggestions, and act upon them.” It will be a very bad 
day for China, and for Europe, if they do. For the fact 
is, in the Far East the British stand for the square deal 
in trade, no corruption in official circles, and practical 
assistance for the weak. They have a record of which they 
can be proud, not ashamed. But it is unfortunate that 
Socialists, such as Mr. Hyndman, should be allowed to 
inflame the Oriental and imperil the lives of their own 
countrymen in Asia. They are doing the same sort of 
thing with the men in the workshops. The outstanding 
impression on the writer’s mind is the great change in the 
attitude of labour in this country. 


THE MENACE, 


That is the menace to the British Empire to-day—the 
sedition from within. Last week, in Edinburgh, the writer 
listened to the ridiculous statements of Socialist orators in 
Princes Street. “Who are the men who built them 
palaces and who live in’em while you crawl in the slums ? ” 
yelled one of them. *“ They are parasites—people you are 
carrying on your backs, men you are feeding by the toil of 
your muscles, For, remember,” added the either hopelessly 
ignorant or wilfully lying orator, “remember that only 
manual labour produces anything.” 

In the houses embraced by the sweep of the arm of this 
mob-orator, the writer had visited three men. None of 
them could be called a manual worker. One was a 
works manager, an organiser, who had built up a concern 
which had sent machinery all over the world. The purpose 
of the writer’s visit was to make him think about China. If 
he does take the problem in hand he will confer a greater 
blessing upon that country than hundreds of unorganised, 
but sincere, religious missionaries, Another man was a 
tinancier—and a good fellow at that. He had arranged for 
the capital which had transformed some of the jungle of 
Malaya into rubber plantations. But for that man there 
would still be jungle—let us give him his due. The third 
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man was a remarkable scientist, whose work even the 
enlightened readers of this journal will appreciate more 
fully ir thirty years’ time, and the mob will never under- 
stand. Those three men are just typical. Without their 
brain power and energy, and similar brain power and 
energy of similar men on this island for the last two 
thousand years, the Britons of this era might still be 
burning their victims in wicker cages und painting their own 
bodies. But there is restlessness in the industrial army of 
Britain, because the workers collectively fail to recognise 
that muscular power is found all over tne world; but 
organising power and inventive ability reaches its highest 
pitch in the Anglo-Saxon race. In 1809 Mr. Fuller, in 
the House of Commons, expressed the views of the majority 
when he said:—If you do not like the country, damn 
you, you can leave it.” No doubt the majority in Britain 
to-day would applaud a similar sentiment applied to fanatics 
such as H. M. Hyndman and the mob orators of Princes 
Street, Edinburgh, and Hyde Park, London. They would 
say, “ If you do not like the Empire —go to Russia or China 
or even Japan, and try other ideals and methods of life.” 


THe New MARKETS. 


To-day industrial Britain seems jaded, tired out, by the 
colossal efforts of the last five years. The works managers 
look weary ; the years of anxiety and long hours, and 
private sorrows, have left their mark upon faces and figures 
that seem to one who has been absent, many years older. 
The whole country seems to be marking time, awaiting 
developments. The thinkers are planning ; the workers 
are demanding higher wages, but they, too, are marking 
time. They seem to hesitate to pick up again the swinging 
step that carried them on to Victory against the Germans. 
They have seized hold of a word “ Nationalisation,” and 
think that a word can save, when only a high conception of 
life and duty will avail in the anxious time ahead. 

Yet there should be no very great anxiety. At heart 
the Briton of to-day is still the Briton of the days of 
“ Good Queen Bess,” of the time of Nelson, of the last five 
years. Seventy years ago a great—perhaps tre greatest— 
American, Emerson, wrote, after a visit to England, words 
which are worthy of consideration to-day : “An English- 
man,” he observed, “ while he eats and drinks no more, or 
not much more than another man, labours three times as 
many hours in the course of a year, as another European ; 
or his life as a workman is three lives. He works fast. 
Everything in England is at a quick pace. They have 
reinforced their own productivity by the creation of that 
marvellous machinery which differences this age from any 
other age.” It is wonderful to see how the Englishman 
has transformed huge parts of Asia, and is still busily 
transforming . other parts. His practical common-sense 
outlook makes him a natural leader. In the end, he 
succeeds where the Asiatic, the German, the Frenchman, and 
even the American fails. It was 600 years ago that Bacon, 
in England, announced, as if overlooking five centuries with 
his prophet’s vision, that ships, carriages, and flying 
machines, would be propelled by machinery. It was the 
genius of the Anglo-Saxon race that was chiefly responsible 
for the translation of the vision into facts. So, to-day, it 
is to the Anglo-Saxon race that Asia must, and does, look 
for regeneration, organisation and machinery—that is 
what Britain can supply for China and India. 
Said a famous Chinese recently to the writer :— 
“We hear a lot about new markets for Britain, but why 
does she not cultivate the oldest market in the world— 
China?” She has been cultivating it for a hundred years. 
British merchants and educational enthusiasts have been 
doing their best. But this is now an age of big organisa- 
tions. Isolated efforts want to be reinforced if they are to 
be successful. With that object, one of the most respected 
among the British in South China has thrown himself 
with enthusiasm into a scheme for supplying all possible 
details abont the opportunities for British trade in South 
China. He is, indeed, “a captain of industry,” with a 
record of over 30 years of service in China, and his 
only object -is to benefit the home manufacturer by 
opening up China’s great potential markets. British 
Chambers of Commerce have been formed. and British 
merchants are alive to the new conditions. But, above all 


else, it is essential for the British manufacturer to assist in 
this determined effort to extend the demand for the pro- 
ducts of British factories. It is also essential for every 
individual in Great Britain to enconrage good relations 
between the Chinese and the British. For “ friend pidgin” 
means a great deal in trade in China. 

At the present time the most important matter for the 
people of industrial Britain— still “the workshop of 
the world ”—to consider is the development of overseas 
markets. Even the daily newspapers now recognise that it 
is only by increased production that high wages can be 
continued snd high taxes be paid. The impression of 
industrial Great Britain of to-day in the mind of a wanderer 
who has travelled nearly 50,000 miles in the last seven 
years, is that it is still the most efficient country on the 
face of the earth. It is stili the home of courageous leaders, 
clever inventors, and of mén who accomplish great deeds. 
Although the workers are being stirred by sedition, they 
are too practical to run amok. In Hong-Kong, John Ward, 
the leader of the Navvies’ Union, quickly recognised the 
value of Britain’s work in China. ‘To-day he is fighting, 
with his practical common-sense oratory, Bolshevism in 
Siberia ; and he will fight it in Britain on his return. 
Just at present the average Briton is weary. Managers 
and men must be patient. There is any amount of work in 
the world for industrial Britain—abroad the reputation of 
her goods was never so high. We shall adjust ourselves 
to the new-world conditions. The writer does not doubt 
that the “old country” will pull through the rough 
weather ahead and emerge out of the difficulties greater 
than ever. But it will be the organisers, the inventors, and 
the people who love, and are proud of, this country, that 
will do the hard work. The pacifists, the detractors, and 
the slanderers will, perhaps, have less influence in the future 
than they seem to have now. Beyond all else it is good to 
find that at last the engineer in Britain has come into his 


own, and that his work is now more fully appreciated by 
the public. 


THE COAL COMMISSION REPORT. 


In our issue of March 14th last we made a statement to the 
effect that as wages went up output decreased ; and proof 
of this fact is given in a statement recently issued by the 
Coal Controller, showing the average output of coal per 
man, the actual average output per man per shift, and the 
percentage of absenteeism in the colliery districts of the 
United Kingdom. 

In the returns the output for the year 1913 is taken as 
100, and for the first 16 weeks in 1919 the ontput for 
Northumberland is only 86:4, or 18°6 per cent. less; 
Durham, 82°9, or 17°1 per cent. less; Yorkshire, 82°3, or 
17°7 per cent. less; Lancashire, Cheshire and North 
Wales, 840, or 16 per cent. less; Derby, Nottingham and 
Leicester, 80°3, or 19°7 per cent. less ; Stafford, Shropshire, 
Warwick, and Worcestershire, 85°6, or 14°4 per cent. less ; 
South Wales and Monmouthshire, 87:4, or 12°6 per cent. 
less ; other English districts, 91:2, or 8'8 per cent. less; 
East Scotland, 856, or 144 per cent. less; West 
Scotland, 84°6, or 15°4 per cent. less, the average 
being 84°, or 15°2 per cent. less, which includes an 
increased output for Ireland of from 100 to 122. The 
lessened output is apparently not so much due to absenteeism 
as to lack of effort, because in every case the average output 
per actual man shift shows a reduction between the year 
1913 and the four weeks ending April 26th last. The figures 
are given for the years 1918, 1914, 1915, 1916, 1917, 1918, 
and for the first 16 weeks in 1919. They show that they 
commenced to fall in 1914, were arrested in 1915 and 1916, 
and in 1917 they even rose, whilst absenteeism became 
less. In 1918 they begin to descend again, and rapidly 
slide down in 1919, whilst at the same time the absenteeism 
goes up. The returns are valuable and interesting to 
everyone in view of Mr. Justice Sankey’s Report recom- 
mending the nationalisation of coal mines. 

As to the Report itself, it is something of a mystery, a8 
absolutely no evidence was produced showing grounds for 
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nationalisation ; as a matter of fact, the whole proceedings 
were more or less of a farce, and have given rise to question- 
inss in some minds as to whether the Government had 
already pledged itself to grant Mr. Smillie’s desires, and 
whether the Commission was merely to camouflage the whole 
despicable business. But where will it end? This is the 
most serious question that must be exercising the mind of 
every right-thinking man to-day, whether he belongs to the 
employing or to the employed class. The statement of 
the miners’ leaders that the miner will work better for the 
community than for the colliery-owners, istwaddle. Let us, 
for goodness’ sake, get rid of cant and hypocrisy, and get 
at the actual truth. A miner goes down the pit to earn 
money to provide himself and his family with the 
necessaries of life, just as other workmen follow their 
avocation for the same end; but his work must produce a 
profit over what he actually receives himself, and whether 
this goes into the hands of the capitalist, who provides the 
money to enable him to earn his wages, or into the coffers 
of the State, makes no difference. He really thinks, how- 
ever, that the royalty owners and coal owners are getting a 
lot more than he himself is, which again is absolute nonsense. 
Take royalties; if these were divided amongst 1,000,000 
miners each would receive about half-a-crown a week extra. 
But not one penny would be paid to the Exchequer in 
income-tax. Further, if the miners received the whole 
of the profits of the coal owners in addition, they 
would be little better off. But what would be the result ? 
The miner would work less ; why should he work more, if 
he can earn enough to support him, say, by four days’ 
work at high wages, against six at lower wages’ There 
would be no provision of capital for sinking new mines or 
development work. One need not further explore this side 
of the question, because there would be only one final 
result—absolute anarchy. 

In all ages of man there has always been a master class 
and a subordinate class. Revolutions have swept the 
master class away, and the lower class have suffered more 
than ever they suffered under the greatest tyrant tbat ever 
lived, There can be no equality in industry, any more 
than there can be in the Army. There is no equality in 
Trade Unionism even, as the leaders are the managing 
directors of the particular Union to which they are 
attached. They have, or are supposed to have, a higher 
intelligence, and certainly higher wages, and they do not 
do manual labour. As a rule they have a good job, and all 
that many of them want is merely a better “ Government” 
appointment. | 

What is it that Labour wants? It claims to produce 
everything. Asa matter of fact Labour—and by Labour 
we mean the manual labourer who works with tools or ata 
machine—produces vothiny. labour, in all the history of 
the world, never produced anything except a very bare 
ecistence. Labour does not save, Labour does not design, 
Labour does not organise or provide capital, and very few 
workers even think for themselves. The leaders of Unions 
complain of not having a chance. What chance had men 
like George Stephenson, Richard Arkwright, and many 
others? “Yes!” they say, “ but things are different now, 
the capitalist class own everything.” So they did in George 
Stephenson’s time. No! what they want is money without 
effort, The law “ That every man obtains his wants by the 
least possible effort,” seems to be forgotten or ignored. The 
truth is—that the Government is getting afraid of Labour. 
Why should that be so? This country faced the German 
menace: then let us as men face the Labour menace. If 
the miners want a mine, why do they not save up, and 
either buy one, or sink a new one for themselves’ If the 
cotton operatives want all the profits, why not provide the 
capital and buy or build a mill amongst them? But if a 
miner owns a house, it is very unlikely that he is going to 
let anyone live in it rent free. Then why should he expect 
lo get a colliery rent free for himself ? 

The miners threaten to strike if -the mines are not 
nationalised, and they will be backed up by the railway 
and transport workers. ‘To this there can be only one 
answer by every thinking man who has sufficient patriotism 
to tight for his country, aud that is * Let them strike!” 
—but let the Government protect every individual and his 

Toperty, as the law of England provides. ‘Some of us may 


suffer, as many suffered in the fight with Germany—but it 
will be worth it, for once the Government bows the knee at 
the demands of Labour, that day marks the beginning of 
“the decline and fall of the great British Empire,” and 
nothing on earth can save it. 
Critical and, indeed, probably desperate, days are in 
front of us, because, as the Germans in 1914, mad with 
greed and the lust of power, set out to conquer the 
world, in exactly the same way the miners are mad 
with envy, greed, and the determination to get all they 
can for themselves, and their leaders are mad with lust 
for political power. They care nothing for England, and 
even less for the British Empire or the community. It 
will be the old story repeated of the fall of Greece or Rome 
or Paris, or we may go back to Babylon or come to Russia 
in our own day ; and it is to this we are drifting as certainly 
as the sun shines, Let every man think, therefore, long, 
earnestly, and searchingly before the present Government 
is allowed to draw the bolt which will open the flood-gates 
to anarchy, gates which, once open, can never be closed 


again. 


THE WIFE AS A COMMERCIAL ASSET. 


By WILLIAM J. HISCOX. 


‘Iv is of no use thinking about it. I know I am capable 
of tackling a far bigger job than this, but the wife won't 
leave her people, so here I have to stay.”’ 

He was just one of the crowd, a clerk in an office in a large 
engineering factory, and the position he occupied was one 
which he had held with credit for many years. I remem- 
bered him as an ambitious young man a dozen years or so 
ago, and mentally predicted at that time that he would rise 
high in. his profession, but now, between 35 and 40 years 
of age, his intelligence above the average, he yet is presuin- 
ably content to spend the whole of his business career in an 
obscure capacity whilst bigger jobs are crying out for men 
possessing the business qualities, and training which are 
undoubtedly his portion. 

As a youth he was ambitious, and step by step I watched 
him climb from office boy to junior clerk, and from thence 
upwards until he became one of the leading lights of the 
department. Then he married, and the position he occupied 
at 26 was the position that he occupied at 36, and from 
what I see to-day (unless he is superseded by a younger and 
lower-rated man) he will occupy the same position at 46. 

There must be something wrong when an intelligent man 
is content to remain in the same subordinate position for a 
large number of years, or any time after the need for exertion 
in order to be thoroughly proficient, has passed. We all 
may strive for the headship of our department, well knowing 
that we all cannot attain the coveted position. But there 
are equally good fish in the sea as ever came out, and we 
therefore cast our net further out, in the hope that we mav 
capture a similar position, .or perhaps even a better one, in 
another factory. 

The capture, however, does not often represent 100 per 
cent. profit, for certain payments must be made. The new 
position is In a town one hundred miles away, which means 
the break up of the happy home, the severance of family and 
friendly ties, and the starting of life afresh in a strange place, 
without the sight of a friendly face, or even a familiar one. 
Tt is then that the testing time comes, and it is the wife 
(whom this change allects far more than the man) who °s 
responsible for the ‘* yea or nay.” Many wives, who have 
heartened and encouraged their husbands’ ambitions, and 
many who have forced their husbands to become ambitious, 
shrink from taking the step which involves separation from 
relatives and friends, and the higher position, which might 
be the stepping stone to something still higher, must be 
allowed to po by default because “the wife won't leave 
her péople.’”’ 

Much has been written on the value of women in industry, 
and particularly in connection with the engineering section. 
It has been pointed out time and again that the advent of 
women into the engineering workshops has had a tremendous 
effect upon the industry during the past few vears. What 
has not been so extensively written about, however, is the 
relatively greater effect upon industry those women have 
who are not (and who probably never have been) inside an 
engineering factory. These, the wives of those to whom the 
industry looks for its continued prosperitv—the men under 
Whose guidance businesses grow and expand—exert an in- 
fluence the importance of which cannot be exagverated. 

The man may protest that his wife does not intluence hig 
decision, and may say with perfect honesty that she does not 
evince any interest in matters appertaining to business. It 
is nevertheless a fact that her influence is always at work, 
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und whatever he does is (unconsciously if you like) inspired 


by her. If she grumbles that she cannot make ends meet 
on the allowance that he gives her, he casts about for the 
means to make more, and if she has ambitions to become a 
manager's wife it is perfectly certain that, for his own peace 
of mind, the husband will extend himself in the endeavour 
to gratify that ambition. On the other band, should she 
be content with the position in life that she now occupies, 
the ambitions of her husband are of sinall moment to her. 
If he is also content, then there is no incentive for further 
endeavour, and he remains what he is—a mediocrity—until 
the end of the chapter. If be is ambitious, be derives no 
encouragement from her, and should the realisation of those 
ambitions necessitate the removal ‘of his home to another 
town, she either vigorously protests or sullenly submits, 
Which in either case transforins those ambitions into deas 
sea fruit. . 

Look at this question how vou will, it cannot be gainsaid 
that the wife is the factor which counts, and to-day there 
are hundreds of mechanics who might have been foremen, 
and even works managers, hundreds of clerks who might 
have been heads of departments, if only their wives had 
provided the incentive. Likewise many of the works man- 
agers would still be ordinary mechanics, and many of the 
departmental heads stil] ordinary clerks, if tbeir wives had 
not inspired or svmpathised with the endeavours which made 
promotion possible. 

The inference is, therefore, that a man must reach the 
summit of his business aspirations before he contemplates 
matriunony, which means that he must devote himself wholly 
to business for about 20 years, and seek a wife at 40. This 
procedure would not appeal to the advocates of early mar- 
nages, neither would jt be good for the community at large, 
therefore something must be done which will place the 
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married worker on more equal terms with his unfettered 
brother. a se 

The lack of understanding which is the portion of so many 
wives may be attributed in many instances to the husband, 
who does not take his wile sufficiently into his confidence to 
enable her to appreciate bis difliculties or his point of view. 
It is thus that she gets an erroneous impression of business 
matters, and as a consequence she puts her own construction 
upon any point which arises. Her outlook on life, viewed 
as it is from the home, and in the society of intimate friends 
and relations, ìs necessarily narrow, and she must be educated 
from a business standpoiut if she is to be a help aud not a 
hindrance to her husband. 

Husband and wife must be Gomrades, and if she is to ap- 
preciate his business ideals, then he must also look at things 
from her standpoint. Nowhere is this more elmpbasised than 
in the industrial world, where every individual worker is a 
cog in the great wheel of progress. The wite, like the hus- 
band, must look ahead, and she must remember that they 
both have equal responsibilities. The man who is content 
to stagnate is not fulfilling bis missiou in life, and the wite 
Who does not endeavour to lift hiru up is also failing in her 
duty. It must be borne in mind that, uot only do they 
suffer themselves, but their children suffer later. It should 
be the aim of every man and every woman to lift their 
children a little bigher than they are themselves. Surety it 
is much better for a managing director to say, ‘* My grand- 
father was a labourer in So-and-So’s factory.” than for a 
labourer to boast of his descent from Sir Timothy Jones. 

The wife must encourage the husband’s legitumate aspira- 
tions, and should the call be made to part from relatives and 
friends, and start life again in a distant town, like Ruth 


she should say, © Whuthersoever thou, goest, there also will I 
go.” 


mmi gai 
i , 


A WELL-ATTENDED meeting of engineers of both municipally 
and company owned electricity supply and tramway under- 
takings ib Yorkshire (with the exception of the’ Cleveland dis- 
trict), presided over by Mr. T. Roles, of Bradford, was held in 
the ‘Town Hall, Leeds, or July tlth for the purpose of receiv- 
mg the report of the Yorkshire Electricity Supply Linking-up 
Committee. After an interesting discussion the report was 
adopted, without dissent, on a resolution moved and seconded 
by engineers who bad not served on the committee. 

During the afternoon of the same day a conference of 
members of committees and boards of directors, along with 
their legal advisers and engineers, of the undertakings above 
referred to took place, also in the: leeds Town Hah, fur the 
purpose of considering the -linking-up Committee's report, 
more particularly in other than its technical aspects, Council- 
lor Lupton, chairman of the Leeds Corporation Electricity 
Committee, in the chair. The report was discussed at some 
length, and finally a resolution, moved by Sir Robert Fox, 
town clerk of Leeds, that the best thanks of this conference 
be given to the committee of engineers for their able report, 
and that no aetion be taken upon the report at present,” was 
curried. x ve” ee “SB , oe Soun a har 

The committee commenced tts deliberations by considering 
in detail the conclusions on linking-up-of the National Electric 
Power Supply Joint Committee. 

"The number of statutory authorities supplying electrical 
energy in the Yorkshire area is 42, of which 35 are operating 
their own generating stations, while, in addition, there are 
four tramway authoriues which have generating stations 
used solely for the supply of electrical energy for tramway 
purposes. A schedule was prepared and sent to these autho- 
rities, with a request that the particulars asked for be sup- 
plied. Thirty-six, schedules were returned, including those 
In respect of all the larger undertakings in the area. The 
particulars furnished indicated that in the Yorkshire area 
there would be very little difficulty, from a technical point 
of view, in dinkine-up the diferent undertakings, as for the 
most part the authorities in the aren generating on the a, 
system had adopted a periodicity of 50 cyeles per second. The 
total capacity of plant designed for other than 30-period 
supply at the present date does not exceed 10,000 Kw. 

From the information tabulated it was found that the total 
nurnber of units generated In one vear by those undertakings 
(30 in number) which were using only steam-driven plant 
for the purpose was 355,062.25: that the coal consumptions 
varied from 2.49 to 10.6 lb. per unit generated: and that 
the average coal consumption iu respect of the whole of the 
energy generated by these 30 undertakings, over a similar 
period was 3.45 lb. per umit. Had it been possible to produce 
the whole of the above-mentioned output at the figure at- 
tained by the generating station having the lowest. coal eon- 
sumption, a saving of over 150,000 tons of coal per annum 
would have been effected. 

The committee was of the opinion that the question of 
generation could be conveniently dealt with apart from that 
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of distribution, and appointed a sub-cominittee consisting of 
Messrs. T. Roles (chuiruman), S. bi. Medden, C. N. Hellord, 
5. D. Junes, W. B. Woodhouse, and W. M. Rogerson (hon. 


secretary), to consider aud report on the most efhclent means 


of providing the electrical energy required for the area, due 
regard to be paid to the present position of affairs, the 
capital which hag been expended by various supply autho- 
rities, and particularly to the cost of transiiission. 

A map to be regarded as forming part of the committee's 
report was prepared, examination of which made it evident 
to the sub-committee that the supply areas of the undertak- 
Ings situated in that portion of Yorkshire north of the rivers 
Wharfe and Ouse were so fur apart us to preclude any 
possibility of their being advantageously linked up under 
present conditions. The portion of the area south of those 
rivers, however, offered a good field for linking-up. This 
latter portion, hereinafter referred to as “* the sub-area,” was, 
in view of the groupings of the undertakings, provisionally 
divided into three sections, that on the north-west being 
termed the “ Northern Section, that on the south the 
“ Southern Section,” and that on the east the *“ Eastern 
Section.” 

For the purpose of arriving at the approximate demand in 
the sub-area iu ten years’ time, the sub-committee came to 
the conclusion that the most satisfactory method to adopt 
was a “units per head of population ’’ basis, and, finally, a 
fizure of TU units was decided upon. It was also considered 
reasonable to assume that in ten years’ time the supply would 
have an overall load factor of 40 per cent. 


NORTHERN SECTION, 


This section foris the centre of the woollen and worsted 
industry, While other industries are: Engineering, coal min- 
ing, iron, chemical, quarrying, and agriculture. The public 


supply of electricity has been already greatly developed in this 


section, One inherent dithculty is met, namely, that large 


quantities of steam are required for process work, and steam- 
raising plant must, therefore, be provided in many factories. 

In the year 1915 the combined maxinum demands on, aud 
the units generated in, the stations in the Northern Section 
were as follows :— 


Maximuin 
demands. 
i P . . EW. a K : 
Six County Boroughs (including two 69,500 206,000,000 
_ tramway stations) 

Four Municipal Boroughs 


Units 


Stations owned and operated by generated. 


| 5,000 12,500,000 
Eight Urban Districts ... 2.. 8,750 7,000,000 
Yorkshire E.P. Co. and Yorks. (W. 

Riding) Elec. Trys. Co. 15.250 50,500,000 


Totals ... 935,50) 276,000,000 
With regard to future supply it is estimated that the maxi- 
muwu demand in this section in ten years’ time will be 400,000 
KW., and that the total units generated will be 1,400,000,000 
per annuw. Existing generating stations are capable. of 


~ 


cfivient. extension to deal with an additional load of 70,000 
aw., thus leaving provision to be made for a further load of 
approximately 230,000 KW. 
SOUTHERN SECTION. 
The principal industries io this section are: Lron.and steel, 
coal mining, engineering, and agriculture. An enormous ex- 
pansion in the use of electricity in furnaces lor the production 


yt steel has been experienced. l ; . 7 
The maximum demands and the units generated in 191d 


ero as follows :— , l l 
We fe 5 E _ Maximum Units 
Stations owned and operated by demands. generated., 
Se KW. Ke 3 i 


69,000 240,000,000 
1,250 3,250,000 


: Three County Boroughs =... 5 su 
400 1,250,000 


me Manicipal Borough 
One Urban District 


ebem ee ` m ye ge gee 


‘Totals... ... 70,650 244,500,000 


Additional plant of 300,000 Kw. will be required to meet 
the load at the end of the period under review. In this 
connection no station at preseut in operation in this section is 
capable of much further efficient extension. 


EASTERN SECTION. 
Generally speaking, this section is an agricultural ong, the 
average density of the population being only 2.41 persons per 
acre. [t 1s, wever, of importance as the field of new 
colliery development, which promises to be of great magnitude. 


The sub-committee found that, to assist In meeting the 
estimated demand in the sub-area during the next ten years, 
approximately 300,000 Kw. of modern generating plant 1s 
already installed or on order. ‘This should certainly be capable 
of doing useful work during the period mentioned. After 
full investigation the sub-committee came to the unanimous 
conclusion that it would be preferable to develop local 
resources to the full before instituting generation at points 
considerably remote from the industria! centres. 

In considering the needs of the northern section, the sub- 

committee formed the opinion that of the existing generating 
stations in this section there are three each capable of efficient 
extension to a generating capacity of 40,000 kw. or over. Alsó, 
subject, to satisfactory foundations being reached, there exist 
in the section at least five suitable sites. having good water 
facilities, conveniently situated for dealing with coal, and 
well placed with regard to probable load, on which to erect 
generating stations, four of a capacity of not less than 100,000 
KW. each and one of a capacity of 60,000 kw. In connection 
with only two of these sites is it contemplated that provision 
would have to be made for artificial cooling during part of 
the vear. In only one instance would any large proportion 
of the energy generated have to be transmitted over a con- 
siderable distance. and it is extremely likely that this dis- 
ability would gradually disappear. 
_ With regard to the southern section, no station at present 
In operation in this section is capable of much further efficient 
extension: the whole of the anticipated additional load will 
have to be provided for by the erection of further generating 
stations, and two such stations—one of 100,000 and the other 
of 70,000 KW. capacitv—are already under construction, and 
a third. of 100,000 KW. capacity. is contemplated. The site of 
each of these stations is in close proximity to the centre 
where it is anticipated the demands will arise, but. although 
the stations are on riverside sites, artificial cooling will in 
sane measure have to be resorted to. 

In the Eastern section consideration of future needs has 
led to a proposal to erect a generating station on the Aire at 
Ferrvbridge, near Knottinglev. 

The full committee, having endorsed the findings of its 
sub-committee, agreed that. generally speaking, it would 
accept the conclusions previously referred to, of the National 
Electric Power Supply Joint Committee. 

GENERAL CONCLUSIONS. 
_ The caminittee finds that the present position of affairs 
In the area it has reported upon is as follows: Althongh 
individual undertakings have made creat developments, little 
as been done in the direction of linking-up the systems of 
the different. electricity supply authorities. 

South of the riters Wharte and Ouse linking-up may be 
elected with advantage, to a considerably greater extent than 
is the case at present. Statistics show that great, economies. 
especially as regards coal consumption. could be effected if 
all the generating stations were linked un by mains of suitable 
Capacity, and the running hours of the less efficient of these 
“tations were reduced to a nunimum having regard to the 
necessity of meeting the demand. Economies in capital ex- 
renditure on generating plant might also be secured, and 
the existing plant, when linked up, would be capable of coping 
with a heavier total load ‘ith increased security to the supply. 
Additional economies could be realised if some of the inefficient 
eenerating stations, the sites of which are not such as to 
Permit of extensions on modern lines being carried out, were 
to discontinue generation, i , 

As there are so many generating authorities concerned, and 
the area under consideration is so large, it would he extremely 
dificult, if not impassible, to carry out efficiently any general 
sheme of linking-up, except under the supervision of one 
Central Authority so constituted that it conld have regard 

n the raquirements of the area as a whale, and could co- 
ordinate the efforts of the separate authorities to that end. 
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inion that for the whole area 
ority should be formed, to be 
Board,” which should re- 
he interests of the genera! 


The committee. is of o 
under consideration an authori 
called “The Yorkshire Electricity 
o as completely as possible t 
ublic. , a 
A number of the membergof the committee are of the opinion 
that the Board should be wholly constituted of members of 
local authorities, as such bodies represent the public in general, 
The majority, however, feel that the Board would prove of 
greater service if, in addition, members nominated by large 
industries which purchase electrical energy were included. 
The committee also have in mind that.a number of the public 
representatives would be appointed by local authorities which 
own electricity undertakings. l 

The committee regards the appointment of the Board as 
a matter of extreme urgency, and feels that, until the Board 
is formed, there should be no further erection of generating 
stations, and no additions of generating plant except to meet 
urgent immediate demands for electricity in the area. 

The committee has carefully considered the recommenda- 
tions of the Board of Trade Electric Power Supply Commit- 
tee, and while, to a very considerable extent, agreeing with 
its conclusions, is yet of the opinion that, as far as Yorkshire 
is concerned, the scheme submitted earlier in, this report is 
likely to prove far more satisfactory in ensuring a cheap and 
efficient supply of electricity. in the area. | 


e 
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ma COAL.’ CONSERVATION. . - 
AT the British Scientific Products Exhibition, on Friday, 
July lith, Prof. H. E. ArMstronc, F.R.S., delivered a lecture 
on coal conservation. Sir Roperr HabrLD, F.R.S., was in 
the chair, and said he would be a very popular chairman if be 
could announce that notwithstanding the six shillings per 
ton increase in the cost of coal, methods had been discovered 
by which economies in its use could be-effected to the same 
amount. - [n his opinion this was not at all: beyond the 
bounds of possibility.: In the past there was no doubt that 
fuel had been. far too. cheap .in this country, and. we had 
wasted it far too much. On the other hand, science and 
research could do a great deal; It had been estimated that 
in the United States it would require about three ‘thousand 
millons of people—and working: hard at that—to:do the 
work now covered there by the employment: of mechanical 
energy. That was about equivalent to giving each man, 
woman, and child in that country a service equivalent to that 
of 30 human betngs.. From this it would be seen how much 
modern civilisation depended upon the organised employ- 
ment of mechanical energy. - >> : P33 
Some months ago it seemed to him highly desirable that 
greater attention. should be paid to the more economical use 
of fuel, and as one of the vice-presidents of the Federation of 
British Industries he had recommended that they should at 
once take hold of this question. A committee was formed 
and a number of meetings had been held. Finally, a few 
days ago the Federation appointed a special committee ta zo 
thoroughly into this subject. He had also brought the sub- 
ject. before the Council of the Iron and Steel Institute, which 
had adopted his suggestion and was going to hold a syru- 
posium at the annual meeting in London in September of 
this vear, when the whole subject would he discussed from 
the scientific and technical points of view. ; 
Prof. H. E. ARMSTRONG, in the course of his lecture, said 
it was impossible to overrate the serious importance of the 
great rise in the cost of coal, but the position which had 
been brought about was largely due to the want of a national 
policy with regard to fuel and power. Two years ago at 
Nottingham be had advocated a National Board to take 
charge of all the fuel and power resources of the country, 
and he was convinced that without such a central board and 
a national policy it would be impossible to overcome the 
vested interests by which the path of progress was now 
blacked. The gas companies made a great mistake when the 
electric incandescent lamp was introduced in not uniting with 
the electrical interests, and that mistake should now be recti. 
fied. Unfortunately the gas industry was largely in parochial 
hands, and that had led to restricted output: if coal was to 
be burned as economically as possible in the national in. 
terests, all the interests concerned should be co-ordinated. 
At the Newcastle Section of the Society of Chemical Industry 
he bad urged that the use of raw coal for domestic purposes 
should be forbidden at the latest ten vears hence, He would 
now go further and extend the prohibition to all coal which 
could be carbonised economically at a low temperature. prior 
to its use as a fuel. Tf attention was turned to improved 
methods of carbonising coal our entire outlook would be 


changed, and he believed the problem would be solved. Dur. 


ing the past two vears he had heen a constant witness of ex- 
periments on a large scale—using several hundred of tons of 
coal—and the results had convinced him that it was merely a 
question of getting the engineering appliances which would 
make 1t economically possible to earbonise an a larće senle, 
The gas industry, which should have been the first to occupy 
the field, had done nothing but await events. It was a start- 
ling fact that whilst the efficiency of Watt’s engine had heen 
raised in a most wongerful manner, the process of making 
coal gas introduced by Murdoch, essentially a low-temperature 
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process, had steadily been lowered in efficiency in so far as 
1t8 products were concerned. The tendency had been to 
raise the temperature of carbonisation in order to increase the 
output of gas; consequently, the heating and illuminating 
value of the gas had been more and more reduced and the 
combustibility of the coke proportionately lowered. The com- 
mg struggle would be between smokeless solid fuel and gas as 
heating agents for domestic use. The open fire was greatly 
superior, for it was not only more pleasant and less costly 
but far more conducive to health; even its variability was 
greatly in its favour. Undoubtedly gas companies were in a 
very difficult position, because it was impossible to carry on 
their business on the old lines any longer. In the future gas 
would be little used as a lighting agent; electricity was so 
much more convenient, and the injury done by gas to in- 
ternal decorations, quite apart from the evils arising from the 
sulphurous fumes. was very serious in regard to the cost of 
whitewashing and painting. He did not believe that the 
proposed electric generating stations would serve the general 
needs of the country, although they might be made to serve 
the more important industrial centres. The general needs of 
the country could only be met by the use of raw coal being 
disallowed and the coal carbonised and then distributed as a 
smokeless fuel. It would therefore be necessary to arrange 
for the fusion and consolidation of all interests concerned, 
and to arrange power centres which would also be centres for 
supply of smokeless fuel, as well as oil fuel and all the im- 
portant by-products of carbonisation. In this way it would 
be possible to halve our coal bill at no very distant date. 
Prof. W. A. Bone, F.R.S., said we had reached a crisis in 
regard to coal about which he hardly dared to express himself 
lest his views should be considered unduly alarming. The 
important fact to be remembered, so far as the external 
situation was concerned, was that we did not in this countrv 
produce any important raw material with the excention of 
coal; we imported the greater proportion of these other raw 
materials, and these had hitherto been drawn into the country 
by the fact that we produced relatively chean coal. If we 
were placed in the position of having relatively dear coal, he 
was afraid the days of our industrial supremacy or even pros- 
perity would be numbered and a rapid decline would set in. 
Coal was at present three times the price that it was in 1913 
and 1914. It was rising, and we could not at present see 
when we were going to get the turn of the price. American 
figures showed that the highest point in price was reached 
about the middle or end of 1917: the American Coal Control. 
however it had been managed, had reduced the nrice of coal 
since then, and to-day America was producing coal very much 
more cheaply than we were. In fact, he believed that 
American coal would shortlv, if it was not alreadv, bè offered 
in the London market at considerably less than we could put 
British coal on board ship at Newcastle-on-Tyne. That was 
an extremely grave economic position. A fact which it was 
necessary to bring home to the Government, the workpeonle 
and, in fact, to every section of the community was that 
whereas the American mines in 1917 were obtaining 770 tons 


Fig. 1.—HoBART APPLIANCES IN A BRITISH ARMY KITCHEN. 


of coal per worker employed. in Great Britain the figure was 
about 240 tons, and that the British production was still 
declining, whilst the American figure was still advancing. 
Unless we realised the importance of that quickly, the com- 
merce of this country would receive an irretrievable set-back. 
With regard to the scientific and technical position, we were 
to-day reaping very largely what we had sown. Two genera- 
tions of chemists, at least, it might be said, had practically 
neglected the chemistry of coal. Before it would be possible 
to coustruct a sound and comprehensive policy with regard 
to coal it was necessary to investigate thoroughly the chemical 
characteristics of our coal seams, but although this had been 
advocated and set before the Government and the country, 
as yet he saw no signs of any attempt to carry out what he 
would call a chemical survey of the coal fields, and he was 


sure that the Department of Scientific and Industrial Re- 
search had not yet grasped what was meant by that. He 
did not believe in panaceas. -The gas people, for instance, 
would say that the whole of the coal should be carbonised 
and sold as gas, and the electrical people would probably 
say that coal should all be turned into electricity, but, in his 
opinion, We would not arrive at a solution by simply adopting 
exclusively or anything like exclusively one or other of these 
methods. For many purposes, and for power and lighting 
purposes, electricity was by far the best agent. For some heat- 
ing purposes gas was undoubtedly superior. On the other hand, 
he agreed with what was said as to the function of smokeless 
fuel for domestic purposes. Twelve years ago the radiant 
heat efficiency of a gas fire was a little over 30 per cent., 
whereas now it was nearly 50 per cent. That was a great 
improvement, and yet he had never seen the gas fire becoming 
the universal domestic heating agent. He had always felt 
that provided we could obtain in bulk, and at a price not 
greater than raw coal, a smokeless fuel for the domestic fire- 
place, we should for the most part use it on grounds not only 
of economy and efficiency, but also of health. We were now 
going in for great building schemes, and there were many 
people who wanted to push a gas policy, gas fires, gas cookers, 
and so on, but he thought it would be a great mistake. The 
householder whose means were limited would find that if he 
heated the living rooms with gas fires instead of coal fires, 
the fuel bill would be at least twice as much as when coal 
fires were used. The use of a smokeless fuel such as that 
obtained from low-temperature carbonisation would ultimately 
be the solution of the domestic heating problem. 


TRADE ELECTRICAL APPLIANCES. 


WE have recently drawn the attention of our readers to the unique 
opportunity afforded by the present circumstances for the develop- 
ment of the applications of electricity in the domestic household ; 
but we would not have it supposed that the possibilities are 
limited to that horizon. On the contrary, the necessity of 
economising labour is felt in every state of life, and it is also a 
duty to miss no opportunity of doing so, for every hand set free 
by the substitution of machinery is one more hand available for 
increasing production in anotber quarter. We, therefore, place 
before our readers this week a range of apparatus designed to suit 
the requirements of restaurateurs, butchers, large hotcle, barracks, 
staff kitchens, manufacturers of patent foods, &c., drawing special 
attention to the fact that every item is designed expressly for the 
electric drive. As most of the machines have been in use, especially 
in the United States, for a good many years, there is nothing 
experimental about them; they are the actual working tools 
employed in the corresponding trades, and have been proved to 
effect remarkable economies, not only in time and labour, but also 
in material, and in space occupied. 


Fig. 1 shows a complete Hobart outfit installed in the preparing 
room of the R.A.S C. Duties at Aldershot ; it comprises a chopper 
and mincer, mounted on the right-hand end of the bench, a bread 
(and bacon) cutter and carver at the centre, and a vegetable 
scraping and washing machine at the left-hand of the view. All 
these appliances are driven by belts from the mincer, which is 
fitted with a motor of 1'5 H.P. ; the belts and belt guards, and one 
of the two countershafts, are clearly shown. In the right-hand 
corner of the room is a mixing-machine, driven by a 1°5-H.P. motor, 
which fulfils a wide range of functions. The equipment illustrated 
deals with the food for 2,000 to 3.000 men. and is stated to have saved 
hundreds of pounds per annum : it is only one example out of very 
many which have been installed at British and American aerodromes, 
Army training centres, Naval dockyards, &c., during the war; 
similar apparatus of the same make has been supplied to the whole 


Fig. 2.—HopaArtr MIXER AT A NATIONAL RESTAURANT. 
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of the United States Navy, and a large part of the Australian Fleet, 
and is about to be installed on British warships. 

Fig. 2 shows a mixing machine at work at the National 
Restaurant in New Bridge Street, London, E.C. (A smaller size was 
shown on p.4l last week.) This is a sort of general servant ; 
it is here shown simultaneously mixing food in a large container 
and pulverising coffee (by pulverising coffee 25 per cent. more 
cups to the pound are obtained), and with suitable attachments it 
also washes potatoes, &c., slices vegetables (see fig. 1), crumbs 
bread, strains soups, cuts up bones, kneads dough, pulps vegetables. 
grinds knives, and makes sausages. Some of the many and varied 
“ attachments’ that can be used with the machine are shown in 
fig. 3, and a view of the mechanism is given in fig. 4, from which 
it will be seen that the “ mixer `“ is a highly developed engineering 
mechanism, with a completely enclosed motor, speed reducing gear, 
a friction clutch, a three-speed gear box, a bow! holder adjustable 
for height by a hand-wheel, and provision for attaching over a 
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Fig. 3.—ATTACHMENTS FOR USE WITH MIXER. 


dozen whips and beaters to the vertical spindle, as well as some 
half-dozen auxiliary machines to the horizontal spindle. The two 
bowls hold respectively 80 and 30 quarts, the larger one being 
capable of kneading 125 1b. of dough for bread. The machine 
stands 624 in. high, and weighs 1,300 lb. packed. One of the 
attachments is a pulley, which enables any other machine, such as 
an ice-making machine, to be driven by belt. 


Fic. 4.—MECHANISM OF THE MIXER. 


Fig. 5 shows a meat chopper and mincer, to which is also 
attached a bone grinder ; this machine can deal with 600 to 900 Ib. 
of meat per hour, and drives a variety of subsidiaries. In fig. 6 
large choppers of this type, each driven by a 7'5-H.P. motor, are 
shown making fish paste in the works of Messrs. J. H. Senior 
and Co.. Ltd., Wandsworth, driving also mixing machines. 

Lastly, fig. 7 illustrates a modern coffee roasting and cooling 
apparatus, fired with gas, and provided with fan draught ; the 
cylinders, which load and discharge themselves automatically 
whilst in motion, are electrically driven, and the whole operation 


of roasting and cooling is continuous. The machine can be used 

in any part of a shop, and occupies a floor spuce of 37 in. x 16 in. 
All the appliances kerein described are made by the Hobart Manu- 

facturing Co., of Troy, U.S.A., and London, and are characterised 


Fia. 5.—CHOPPER AND MINCER, WITH BONE GRINDER 
ATTACHED. 
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FIG. 7.—COFFEE ROASTING AND COOLING APPARATUS. 


by simplicity, sound engineering design and construction, and 
efficiency in operation. As we remarked in connection with 
domestic labour-saving devices. being used mainly in the day-time, 
they offer an attractive load to the central-station manager, tunding 
to level up the load curve and improve the load factor. 
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- CORRESPONDENCE. l 

Letters received by us after 5 P.M, ON TUESDAY cannot appear until 
the following week. Correspondents should forward their comma nt- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


Perforated Belt Pulleys. 


L should feel gratetul if some of your readers would ex- 
press their views through your valuable columns on per- 
lorated versus unpertorated pulleys for wide, tlat leather belt 
driving. My own experience leads me to the conclusion that 
perforation ts the most effective method of getting rid of the 
air entrapped between the belt and pulley face, which other- 
wise causes an alr cushion and consequent slip. L have re- 
cently had this statement challenged, and I would like to 
hear the opinions of brother engineers on the subject. 


Geo. J. Smith, 
Engineer and Manager to the L.L. Co. 
Accrington, Lancs., July th, 1919. 


ne ee es 


Tarifis on Imported Manufactured Goods. 

In reply to Mr. Belling’s letter in your July Llth issue I 
would say that I fear the question of Free Trade and Pro- 
tection is too complex to thresh out fully in the correspond- 
ence columns of the Press, but L felt that the sweeping asser- 
tions in his article on the subject ought not to pass un- 
challenged. 

Perhaps the best short argument for Free Trade to-day is 
that the advocates of Protection: of 20> years ago—including 
electrical manufacturers like Mr. Belling—have been proved 
to be wrong in their prophecies as to the effect of a continu- 


ance of Free Trade. According to their calculations British 


trade was due to be dead before the war—but it wasn’t. 


F. Greenhalgh. 
Bolton, July 14th, 1919. 


The Trouble:Man’s Trouble. 


- The article in your June 27th issue entitled “The Trouble- 
Man's Trouble `° is very interesting, and should be instructive 
to both contractors and their clients. Consulting engineers, 
municipal engineers and others should read this article care- 
fully and digest particularly that part dealing with the ques- 
tion of co-operation between contractors’ men and customers’ 
representatives, as “a little help is worth a deal of pity.” 

The only fly in the ointment L can possibly point to is con- 
tained in the last paragraph of the article, wherein Mr. 
Sylvester says: ‘‘ Let the engineer and trouble man work 
together in harmony, and the rectification of defects will 
becorne a pleasure on both sides, instead of a nuisance.’ 
This is all very well, and might be possible were the status 
of the two men equal. Unfortunately. contractors’ trouble 
men asa rule do not receive froin their employers that back- 
ing which they (the contractors’ men) in their invidious posi- 
tion deserve. Such men should be well paid and well chosen, 
in respect to which their diplomacy should be as strong a 
feature as their engineering ability. and employers, in putting 
such men into communication with their clients’ engineers, 
should give their men that backing which enables them to 
meet the customers’ engineers on an equal footing. IL feel 
sure that were this rule observed there would be a much 
greater possibility of harmonious working between con- 
tractors’ and customers’ engineers. 


Mechanolectrik. 
London, July 14th, 1919. 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expresely for this journal by Messrs Serton-Joves, O'Dete ane 
_ STEPHENS (successors to W. P. Thompson & Co.. of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


1453.“ Donble-ended — electric-lamp — holders." 
OweEn. June 30th, 

16,373. "Appliances for inserting switch or control, &e., with electric 
eirreutts.”” D. P. J. KerLy. June 50th, ' 

16,378, “ Sparking plugs“ P. Je Barker and Œ. F. Willis. June 3Qth. 

16.389. “ Locking electric switch ™ F. J. J. Gainsess. June 30th. 

16,399, “ Holders for electric lamps and appliances therefor.” GENERAL 
Erectric Co. and G. H. Ipe. fune 30th. 

16.404. ** Electrice are welding and electrodes therefor.” C. J. HOLSLAG. 
June 30th. 

16,413. “ Electric cables for power transmission “ G V. Twiss. June 30th. 

16,431. ‘* Sparking plug for internal combusting engines." L. FFRRRARO. 
Tune 30th. 

16,434. ‘ Electric contact devices. | G W. AVaLKER Tune 3fth. 


16.443. ‘Instrument for signalling automatically bw electrical means." H 
J. Worrasiox-Bucitanan july 2nd. 


16.463. ©“ Telephonie transmitters." W. J. Rickets July 2nd. 

16,469. “ Means for locking incandescent electric lamps in holders.“ A, W. 
RıcnaroS. July 2nd. 

16,475. “ Wireless transmitting and receiving apparatus.” L. A. Mac- 
DovcaL and J. M. Poyvniz. July 2nd. 

16.515. *“ Process for electro treatment of vegetable matters.” A. NORDON. 
July 2nd. 

Jools. “ Electric sun blind.” D. T. Joves. July 2rd. : 

16,538, ‘Dynamo electric machines." Britis Evecrem Praxi Co. and E. 
1. bot Jui => 

16,566. * Method of elaetrical duminaton for dental mouth mirrors.’ 
R. L. CSiravas. July 2nd, 


Erasoei Co, and W. 


16,570. “ Automatic protector for exposed ends of electric cables.” H. E; 
Ancouv. July 2nd. 


16,600. |“ selephone eachanyes.”” T. Petrickkw and Siemens Bros. & Co. 
July 2nd. 

16.629. “ Incandescent electric lamps." G. Catvert. July 2nd. 

16,630. ** Electrically driven air compressors." A, M. Low. July 3rd. 
16,635. ‘* Electrical indicating-devices for taxicabs, &c.” E. H. 
and H. RicHaRpson. July 3rd. 

16,002. © Spark-cap device. G. R. MEISSNER, July 3rd. 

1.604. Apparatus for electric step-by-step signalling 
Ford, July ra. 

10,688, °° Electric switch for prevention of 
W. Mason. July tra. 

16,659. °° Dynamos. M W. W. Mackie. July 3rd. l 
16,691. * Klectro-maginetic wave Wansnitling and receiving systems.” J. 
Erskine Merem. July 3rd, Ta 

16,705. 8 Coil-winding: machines.” Ferasic Evicrric Co. July 3rd.. 
16,712. Microphones or telephone transmitters.” J. OM. 
July 3rd. 

16,722. “ Electrice are lamps." H. T, 
July 3rd. 

16,728. “ Signalling systems for telephone circuits, GY E. A. 
W. J. Rickers and E. AL SanarkeBeN. July sth. l 
j ee t Electrical cooking apparatus.’ C, G. Noses and M. J. Rating. 
uly 4th. 

16,739-16,740. * Sparking plugs.” J. E. Barrows. July 4th. 

16,751. ** Electric burglar alarm.” T. B. O'Brieļs. July 4th. 

16,769. ** Radio-navigational apparatus, &e." J. ERSKINE Murray. July 4th. 
16,770. “ Radio navigational apparatus, Xe.” H. L. CROWTHER. Jok 4th. 


16,771. “ Radio navigational apparatus, Xe.” H. L. CROWTHER and J. 
Rosginson. July 4th. 


16,775. “f Selective signaling systems.” AUTOMATIC 
URING Co. and G. W. Fiuyxs. July 4th. 
j 16,780. * Means for connecting telegraph wires to insulators.” C. Siti. 
uly 4th. 


16,781. ‘* Terminal connections for telegraph and telephone line wires.” 
C. ssia juty 4th, 


16,786. “ Electric plug connectors for preventing thelt of 
e” F. C. Mason. July 4th, 

16,788. _“ Connection boxes for electric cranes, &e.” 
and H. G. Woop. July 4th. 

16.809. “ Electric fuses.” T. Keatine. July 4th. 

68223. ** Locking devices for incandescent lamps.” A. E. Cook and A. S. 
FLETCHER. July 4th, 

16,828 “t Intercommunication telephones.” R. L. Murray and 
MANUFACTURING Co. July 4th. 


16,836. °* Fittings for incandescent electric lamps.” J. A. MANNERS-SMITH. 
July 4th. ` 


16,843. “ Electric batteries." A. Monn and L. Rapiweviren. July Sth. 

H6RAB. t Case, &e., for sparking plugs.” F. A. Coorer -and CROSBEE & 
Sons. July Sth. d 

L68776. t“ Coupling for electrical conduits.” J. Jascer. July Sth. 

16 R83. “Electrical f 


PALMER, 


systems." H., C. 


stealing of motor vehicles,” 


FURNIVAL. 


GRAHAM, 


TELEPHONE MANUFAC- 


motor vehicles, 


SIEMENS Bros. Co. 


TELEPHONE 


lever indicator for aircraft when night flying.” J. W. 


Resson, July Sth. 
16,900. ** Obtaining continuous supply of electrically heated water." C, O. 
Bastian, July 5th. 


16.905. t Stations for duplex wireless telegraphy.” H. J. Je M. 
ReGinatcp De Bernese. July Ath. (France, December Tth, TIIR) 


16.916. “ Electrical measuring instrument of the moving coil type.’ G. T. 
Garwoon. July ath. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
Printed and abridged, and all subscquent proceedings will be taken. 


_ 1917. 
978. ELECTRICAL APPARATUS FOR TRANSMITTING AND INDICATING ORDERS, 
NUMERICAL DATA AND THE LIKE. E. A. Graham. January llith, 1917. (127,837.) 
T656. TELEPHONE TRANSMITTERS. B. A. Pilkington. May 29th, 1917. 
(127 ,846.) 
RAB. TELEPHONE APPARATUS PARTICULARLY FOR USE ON AEROPLANES. Western 
Electric Co., (Material Telephonique Suc. Anon.) June 13th, 1917. (127,884.) 
9,232. ELECTROLYTIC CEILS FOR THE PRODUCTION OF CHLORINE. T. W. 5. 
Hutchins. June 27th, 1917. (127,914.) 


9,233. ELECTROLYTIC CELLS FOR IHE PRODUCTION OF CHLORINE. T, W. S. 
Hutchins, June 27th, 1917. (127,915.5 
1918. 
M207. ELECTROLYTIC GAS GENERATORS. I. H. Levin. May 22nd, 1917. 
(127 937.) l 

9.149. ELECTRIC BATTERY CHARGING aPparait's. Igranic Electric Co. (Cutler 
Hammer Manufacturing Co.) June 3rd, 1918. (127,946.) 

9,241.  SeELF-EXCITED ALTERNATORS, E. C. Diem. November 22nd, 1915. 
(116,891 ) 


9,400. ELecrric conxyecrions. T. H. Hellyar and C. Hellyar. June 7th, 
1918. (127,967.) 

9,062. TELEPHONE systems. H. M. Friendly. June lth, 1917. (116,716.) 
9,622. ELECTROLYTIC APPARATUS FOR THE TREATMENT OF TINNED SCRAP AND 
TINNED ARTICLES. Sir H. Rogers and C. M. Walter. June 12th, 1918. 
(127 985.) 

967R. FLectric switenrs., Edison Aceumulators, Ltd., J. F. Monnot and 
E. W. Lewis. June i2th, 1918. (127,992) 

MANG, PORTARE PLTCTRIC BATTERIES OR CFLS. G Harrop. June 15th, 1918. 
128,012.) 


10,187. ELECTRODE FOR ELECTROLYTIC. CELL. C. Zorzi. October Mth, 1916. 
(117 ,450.) 


12.246. TROLLEY HEADS FOR RLECTRIG TRAGIION. B. P. Allen. July 27th, 
L918. (T2R OSL.) 

12,661. CARRONS FOR ELECTRIC ARG LAMPS. W. 
August 2nd, 1918. (128,057.) 

T4861. Evecikic MOTOR CONTROL SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) September 12th, 1918. (128.052. 

16,922. ELeciRIC RELAYS. H. G. Barwell, W. Judd and Eastern Telegraph 
Co. October lamh, ILS. (Addition to 22,868/14.) (128,102.) 

17,316. HIGH-SPELD ELECTRIC OR OTHER LOCOMOTIVES. British Thomson- 
Houston Co. and F. W. Carter. October 28rd, 1918, (126, 106.) 

17,395. METHOD OF AND APPARATUS FOR UTILISING THE THERMIC EFFECT OF 
CATHODE Rays. A. Sinding Larsen. December 17th, 1917. (121,280.) 

IR.135. APPARATUS AND PROCESS FOR IHE ELECTROLYSIS OF CHLORIDES OF THE 
MARALINE. Metals. Norsk Alkalti Aktieselskabet. December 13th, J9. 
(121,460.) 

18,435. MEANS FOR SUPPORTING ELECTRIC CARLES AND FOR LIKE PURFOSES. 
Siemens Bros. & Co, J R. Hewitson and A. Siemens. November Lith, 1918. 
128,116.) 

18.307. Gatvanxic criis. Siemens Bros. & Co., G. W. Perry. Novem- 
ber 12th, 1918. (128,117.) 

18,576, ELECTRIC TRANSFORMERS. R. Crosbie-Hill, November 13th, 1918. 
(12a, L18.) 


19,10. Evecrkic Relays. A. M. Low. November 21st, 1918. (128,119.) 


Heape and H. B. Grylls. 


1919. 
1,591. ELECTRIC CABLE SOCKETS. J. Oxspring. January 22nd, 1919. 028.143.) 


2.672. Evecteic srirs. F. T. Shenton February 3rd. 1919. (128.148) 


$110. ELECIKIC STORAGE BATTERY SEFARATORS AND INSULATORS AND PROCESS OF 
MARKING SAMF. D. A. Palmer. February 19th, 1919. (128.152.) 


HrRisoN and A. kK. WAISTALL. ` 
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ATMOSPHERE. 


IT is a serious fault of the Englishman, and particularly 
of the Londoner, that he is almost entirely without local 
patriotism. This curious characteristic, or absence of it, 
has been well exemplified during the war. Every Canadian, 
Australian, New Zealander, South. African, Indian, and 
American, to take only the English-speaking armies, is 
mightily proud of the part played by his nation, dominion, 
regiment, battalion, company, platoon, and himself. The 
Scottish, Irish, and Welsh soldiers have also been landed to 
the skies, and very properly take a considerable pride in 
their achievements, and those of their platoon, company, 
battalion, regiment, and kingdom, or principality. The 
truth is that the ordinary matter-of-fact everyday English- 
man constituted the vast majority of these armies, and 
that the achievements of the Londoners were surpassed 
by none. 

Yet who has raised, or even heard, a pean of praise in 
their favour? Was there more than one flag-day for the 
English wounded ? If so, we never encountered it. No; 
everyone else came before the public many times. French, 
Belgian, Russian, Serbian, Italian, Montenegrin, Roumanian, 
Portuguese—all these were held up for admiration of their 
bravery and sympathy with their sufferings. We are not 
saying that all this was not well deserved. Brave they were, 
generally speaking, and the sufferings of many of them 
were, and in some cases still are, far greater as regards the 
general population, though not as regards the fighting men, 
than anything experienced by this country. 

All this generous appreciation of the virtues of the other 
fellow has its magnificent side, and is no doubt very 
gratifying to him, but it is not good policy. Perhaps a 
few Americans of the better sort have realiscd that beneath 
the Englishman’s unrufled surface much has gone on that 
is superior to any heroism sung in ancient epic, more dogged 
and persevering than any effort of which history has the 
record. | 

. We are not advocating boastfulness, but the entering 
upon and assiduous following-up of a line of action which 
is instinct with a full consciousness of the greatness of our 
land and a determination to make that greatness endure. 
No man need reproach himself with failure to effect a com- 
plete realisation of this, for even General Smuts—eminent 
statesman, jurist, and soldier that he is—did not realise 
the tremendous political importance of the British Empire 
until he had attended the Peace Conference. So he stated 
at Manchester, when receiving a degree from the University 
on July 5th. 

But we were dealing with local patriotism. Those who 
have had a public school and university education 
generally regard their school and university as the para- 
mount institutions of their kind ; but the men and women 
who, as boys and girls, have passed through the Conncil 


school, the secondary school, and the technical college, have ` 
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quite frequently no enduring recollection of, or permanent 
regard for, these experiences of their life. They may even 
take up with great enthusiasm a particular line of study, 
and go far enough to take a degree in it, after which they 
drop the subject and proceed to forget all they ever learned 
about it. Can it be that this is an example of the hunter’s 
temperament, and that the satisfaction lies in the pursuit, 
and not in the exploitation, of the achievement ? If so, it 
is useful to contrast this mental attitude with that of the 
German, who, not inventive himself as a general thing, 
takes hold of someone else’s idea, applies it, elaborates it, 
and works it out to a high degree of development. 

There seems to us to be in all this a lack of any great, 
informing, and animating patriotic idea, and a constant 
dependence on, or looking towards, some other undefined 
body of persons, to do something, also undefined, for the 
national advancement, or the advancement of the cause or 
idea which may be in contemplation. This lack is at the 
bottom of the cry of failure raised about the Church. It is 
at the bottom of the indifference to local elections; of the 
indifference shown about the success of the publicly-owned 
tramways of London, or of the steamboats of years avo. 
Can it be imagined that Glasgow, or Manchester, would 
permit a municipally-owned public utility to fall below a 
good standard of profitability and efficiency, or to be inter- 
fered with by indiscriminate and scarcely regulated 
competition ? There is more local patriotism in the outly- 
ing Dominions than in the heart of the Empire, more in the 
provinces than in the capital. It must be realised that every 
individual has his or her own part to play, and the playing 
of that part involves co-operation and team work with every 
other individual. 

The cause from which this arises is the want of a proper 
atmosphere in the elementary and secondary schools, and 
in the technical colleges and the newer universities. Jord 
Haldane and Lord Sheffield have recently bad some little 
public controversy over the question of religions atmosphere 
in education. Lord Haldane declares, inter alia, that a 
distinctive attitude towards religion should pervade the 
whole school life. Lord Sheftield rejoins that we find no 
demand for such an atmosphere in the mass of our secondary 
schools ; that ‘no one supposes that one-tenth at most of 
the assistants in our secondary schools for boys desire the 
‘atmosphere’ Lord Haldane offers the country, or that they 
would be very efficient in producing it.” He goes on to 
urge that the surrounding of children with an artificial 
atmosphere will cause them to associate anything different 
from what they have been taught not only with error but 
with wrong-doing, and that this will tend directly to the 
undoing of one of the principal objects of education, ‘ the 
thinking for ourselves, the verification of propositions before 
we receive them, and the willingness, as Plato puts it, to 
embark on the current of inquiry with a readiness to accept 
the destination to which that inquiry may lead.” 

Although this discussion was mainly concerned with 
religious education, we may extract from it much that is 
pertinent to general, and particularly to scientific, education. 
A distinctive attitude, in Lord Flaldane’s phrase, towards 
not only religion, but the facts of life as a whole, whether 
individual, collective, communal, national, or international, 
should pervade the impressionable years, the school life. 
There should be a point of view, a cultivation of the true 
spirit of patriotism, not necessarily involved in the saluting 
of flags or the singing of national songs, but arising out of 
a comprehensive knowledge of the national achievements of 
the past in invention, science, manufacture, education, 
exploration, and the general advancement of mankind. 

The readiness to accept the destination to which inquiry 
will lead is a perfectly commendable aim, and one which 
has been amply illustrated by Mr. Garvin in bis 


observations on his recent book ; he admits freely that full 
investigation orten caused him to reverse the predilection 
existing in his mind at the outeet. But inquiry must be 
into all the facts, and not merely into such of the facts as 
happen to be available, or the conclusion will be invalidated, 
Thinking for oneself is good, but the plural meaning of 
Lord Sheffield’s phrase about “ thinking for ourselves” ig 
not less good. The true spirit of brotherhood, of citizenship, 
of nationality, in fact of patriotism in every sense, large 
and small, is to be inculcated only by the ful! realisation of 
duty towards our fellow mortals. The provision of the 
right atmosphere is necessary to bring this about, and if 
properly effected, will result in a community of aim and 
unification of effort which was well exemplified in war, and 
should represent the normal condition of affairs during 
peace. 
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THE article which is concluded else- 
where in this issue, by Mr. F. W. Carter, 
the well-known expert on railway elec- 
trification, deals with the subject in a moderate and judicial 
vein; while the advantages to be derived from electrical 
operation are duly set forth, the difficulties which beset the 
problem are given equal prominence, and no attempt is 
made to draw a rosypi cture based on imagination rather 
than on facts. Indeed, we are inclined to believe that he 
has erred on the side of caution. 

For example, he is content to claim that “the fuel 
saving represents the whole economy of electrical operation.” 
Surely this is to under-rate the savings that can be effected ; 
only half as many locomotives are needed as with steam, 
and their maintenance is far less costly ; labour expenses 
are greatly reduced, and even in the generating stations 
only a small proportion of the labour and capital is charge- 
able to the railway—the plant being, of course, used as it 
should be, for general supply ; and the maintenance of the 
outdoor electrical equipment is certainly not an onerous 
charge. 

Then, again, Mr. Carter does not anticipate that elec- 
trification of the railways would lead to an increase of goods 
traffic, presumably on the ground that the volume of this 
class of traffic is more or less fixed. But we would point 
out that under present conditions the railways are simply 
unable to cope with the traffic that is offered them, and 
that there is a strong movement towards adopting motor 
road transport as an alternative solution to the difficulty. 
Hence the increased capacity of the railways due to electri- 
fication would not be left idle. 

We do not suggest that electrification is a panacea for all 
the ills of transport, or that every railway in the country 
should be electrified—far from it. But we cordially agree 
with the author’s conclusion that the new conditions have 
placed the matter in a new and vastly more favourable 
light, and that the time has come to set about the study of 
the question in real earnest. Not only are there many 
urban lines which are admittedly in urgent need of electri- 
fication, particularly in the metropolitan area, but also there 
are many interurban lines and some main lines which 
are fully ripe for conversion. The whole of the work 
cannot be tackled at once ; the process must necesearily be 
gradual—but it ought to be begun immediately. In this 
connection we may quote an American authority, Mr. Calvert 
Townley, who in a recent paper before the American I.E.E., 
speaking from an intimate acquaintance with the results 
obtained on American railways, said :— 

“There are so many cases where electricity should be 
used, where its advantages are clear and conclusive, that 
once the railroads escape from the financial slough of 
despond in which they are now wallowing, and are again 
able to get capital for their needs, there will not be enough 
engineers, there will not be enough electric factories in the 
country to serve them.” - . 


Railway 
Electrification. 


Those words apply without the slightest modification to, ` 


this country also. 
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OVERHEAD MAINS: SOME REFLECTIONS. 


By S. G. LEECH, M.1.E.E. 


Many of the so-called “lessons taught by the war” are 
merely truths which, recognised long ago as salient by 
some, are now being forced upon the attention of the 
majority by stress of circumstances and the country’s neces- 
sity. It must now be accepted that the vast expansion in 
the use of electricity which will certainly be recorded within 


BoURTON, GLOS. 
Two-wire 100-volt D.C. 
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FARINGDON. BERKS. 
Two-wire 200-volt D.C. 


7 rE decade, is only rendered possible from the com- 
ea be point of view bya liberal use of overhead mains, 

t only for the conveyance of electrical energy to specific 
Points for distribution, but for distribution itself in the 


smaller towns, vil] ae 
matter of diff Villages and agricultural districts. The 


culty regarding wayleaves will, in due course, 
overcome, and is ancillary to that of giving adequate 


proof that overhead systems for distribution can be erected 
even in the most beautiful of our country districts without 
giving visual offence. This, we hope, is borne out by the 
accompanying illustrations. And for success in this respect 
it is essential that our engineers who lay out the work shall 
not only be competent to demand a pole of certain strength, 


BOURTON, GLOS. 
Two-wire 100-volt D.C. 


FARINGDON, BERKS. 
Two-wire 200-volt D.C.M 


with adequate stays in a specific locality, but shall possess 
that appreciation, or sense of fitness, which will at once 
indicate suitable position, proportion and colour. The 
elasticity of a system of overhead distributors carried on 
poles. permits full advantage to be taken of the first-named, 
whilst the second and third are quite independent of 
construction. It is surprising to tind how the alteration of 
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a pole’s position by a few yards to the right or left, due to its 
changed environment, tends to tone down its prominence, 
whilst as regards proportion a pleasing effect may be 
obtained or destroyed by the design of a finial. Colour too, 
is of primary importance. In this respect almost insuperable 
difficulties presented themselves before the Ruping system 
of creosoting was introduced. Then wood poles were 
erected which would drip and ooze preservative for months, 
and an attempt to apply paint would produce an effect 
whose parallel would be found in the camouflage work 
applied to guns and ships. Ruped poles on the other hand, 
will take paint almost immediately after erection, and in the 
natural state exhibit a colour tone which in certain circum- 
stances produces a distinctly pleasing effect. One or two 
highly successful instances are called to mind. 

In avillage where overhead mains for lighting were erected, 
the main road at one point broke back to a whitewashed inn 
surrounded by trees in full leaf. At one corner of the 
embrasure stood a wood pole painted dark green for four or 
five feet from its base, and then continuing dead white. 
Elsewhere with a background formed by the sea was 
stationed a ‘“ Ruped” wood pole, unpainted. Wood 
battens of the same tone 5 ft. long x 2 in. wide and }-in. 
thick, rounded at ends and edges, were fastened 3 or 4 in. 
apart parallel to the axis of the pole, coming to within 


WOODBRIDGE, SUFFOLK, 
Two-wire 250-volt D.C. 


6 in. of the ground. Above these were two wood rings, 
separated a distance of a foot—the lower within 3 in. of the 
battens described. Above the upper ring were again short 
battens measuring something like a footin length. This design 
of an architect was most satisfactory from the point of view 
of appearance, and, with the former example, serves to 
show that the installation of an overhead system does not 
of necessity involve the erection of an unsightly forest of 
poles detrimental to their neighbourhood, as is so often 
claimed. And whilst reflecting upon poles and the esthetic 
sense, it may be added that no advantage in the direction of 
the latter is obtained by the use of steel. Such construction, 
in fact, admits of certain objectionable features. If a route 
should be out of the straight a certain amount of rake is 
given to poles when setting, which draws out when the 
wires are erected and bound in. A wood pole with a rake 
at head of 6 to 9 in. will draw into line with its axis to all 
appearance true and straight, due for the most part to 
yielding in the ground—a slight movement there being, of 
course, magnified at the top. A steel pole of the customary 
three-section type will invariably bend on drawing up, even 
although on concrete it is not set in concrete. In the 
application of fittings, again, the wood pole more than holds 
its own. Arms in street work to carry insulators are not 


sightly, and those used with steel poles increase the diffi- 
culty of securing neat appearance, due to the fact that, 
being of a ciip pattern, the ring portion surrounding the 
pole has internal diameters at the top and bottom the same, 
and thus cannot be fitted to a taper pole with accu- 
racy. The use of a lead liner will not entirely overcome 
the difficulty. It may be argued that a clip bracket 
carrying one or two insulators can be used, but 
the first gives an appearance of want of balance, whilst the 
second produces the same effect as a short arm. No neater 
arrangement can be devised than a malleable iron bracket 
fastened with coach screws to a wood pole. Again, timber 
scores over steel when the matter of maintenance of a 
neat appearance by means of paint is considered. Attempts 
were made in certain rural districts to conceal the presence 
of poles entirely by their erection off the streets in back 
gardens and such-like areas. The experiment was, in a 
sense, successful, but in such circumstances higher cost of 
construction follows, due to the devious routes followed by 
the mains, entailing longer runs of conductors and 
additional staying. Moreover, the wayleave question 
becomes of considerable importance, and the continuous 
crossing by wires of private property offers opportunities to 


WHITSTABLE, KENT. 
Two-wire 230-volt D.C. 


litigious persons. The objection to overhead mains 
probably owes its origin to the unsightly work which may 
so often be seen in connection with telegraph and telephone 
lines, although the very existence of these, in some cases, 
seems to pass unnoticed. The writer recalls an instance 
of a discussion with a local governing body on the matter 
of the use of poles in streets. Reference was made to 
the telephone work in one of these, and the meeting had to 
visit the spot in question, since the participants not only 
failed to recall certain unsightliness to which atten- 
tion had been drawn, but were not sure whether 
the structures even existed. Appearance is always 
the ground of opposition—apprehension as to danger 
is readily disposed of. It must be admitted that at 
one time the necessity of cradling in the vicinity 
of Post Office wires gave to objectors of the first-named 
class good reason for criticism. The difficulty was, how- 
ever, entirely removed when the Post Office agreed to 
insulate their wires when necessary, thus dismissing all 
form of guarding. | | 
In the case of '.certain overhead installations, some 
controversy arore as to the relative merits of two and three- 
wire distribution, but we submit that the economical 
advantages shown by the latter in connection with an 
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underground insulated system carry no weight where bare 
copper is used. In the first place, buried conductors are 
usually designed to carry an ultimate calculated load, 
whereas a system of bare wires above ground is of so 
flexible a nature that distributors—as_ distinct from 
feeders—can with every advantage be of such a size in 
the first instance as will deal with the demands of the 
immediate future only. Exception to the three-wire arrange- 
ment is taken, of course, on account of complications which 
follow not only in the arrangement of the mains themselves 
but particularly in that of house service connections. Ata 
time when a town equipped entirely with an overhead 
system was something of a novelty, three-wire distribution 
was in one case insisted upon, a compromise being effected 
by taking one side only along any given route, street 
being balanced against street. The result is that during 
an evening’s run at the station the balancer ammeter 
records constantly repeated and marked irregularities. 
Certainly it is of primary importance that overhead wires 
should be so arranged as to offer a minimum of complication 
when connecting house services. On this account alone 
a three-wire system is disadvantageous, particularly when it 
is remembered that the third wire must be divided. To 
secure such facility two-wire supply must be accepted with 
distributors placed one above the other. On a route which 
is covered by feeders also they should be situate side by side 
above the distributors. The annual cost of upkeep of a bare- 
wire installation is negligible, whilst faults and breakdowns 
should be unknown, and we feel assured that in this form 
of construction will lie the solution of the problem of 


electricity supply to small towns and villages when such is 


regarded from the financial point of view. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possession. 


The Cost of Living in India. 


May I trespass ou your valuable space in the hope that my 
brief remarks may be of benelit to readers of your paper who 
anticipate going out to India, and are uncertain as to the 
tering they should accept, when taking ap an appointment 
out there, especially in view of the absurdly low salaries 
offered in numerous advertisements which have appeared in 
different papers recently. Your correspondent ‘ Chief En- 
gineer ” speaks of his experiences in Calcutta, and I, having 
just returned, after three years in Bombay, can reiterate 
every word of bis remarks except that whereas he fixes a 
minimu of rupees 500 per mensem that should be accepted, 
1 would, for Bombay, fx such minimum at rupees 600. The 
latter figure (£50 a month at the present rate of exchange) 
way seein big money, but from experience it is anything but 
so, and a married man would find that he would have very 
little over indeed when he had paid the necessary expenses 
for most ordinary living—the latter being very high indeed, 
and showing little prospects of decreasing. Living accommo- 
dation is very difficult to obtain, and one would pay anything 
from rupees 250 for three rooms, unfurnished, per mensem. 
I returned home in preference to accepting anything under 
rupees 600, as a single man, for, whilst not desiring anything 
but ordinary comfort whilst there, I did wish to feel that bv 
sojourning in a place which is anything but a health resort. 
and taking the numerous risks of disease, aS one is compelled 
to do, I was able to put away a few pounds periodically for 
so doing. 

I enclose my card, and shall also be only too pleased to 
Hve anyone interested the fullest information if they will 

good enough to communicate with me. 
Geo. W. Pierce. 


Park Electrical Engineering Co., 
Trafford Park, Manchester. 
July 16th, 1919. 


The Electricity (Sneoly) Bill. 


Your notes of the last two weeks on this subject ignore 
completely the effect it will have upon the future career of 
the engineering and commercial staffs, who will be called 
upon to carry out the provisions of the Bill. At the moment 
there is an open and competitive market for our services, but 
under the new régime there will be practically one emplover 
with stereotyped salaries on the lines of the telephone and 

egraph services. It is very easy to lose sight of the fact 
that the heads of departments under the old Telephone Co. 


were obliged to accept lower salaries when the undertaking 
became State property, or resign and seek fresh woods and 
pastures new in some other country. The District Boards will 
be more or less in alliance, and it will be impossible for an 
ambitious young man to progress with the freedom that he 
has hitherto enjoyed. Put bluntly, the younger generation 
will have to settle down to this fact, or the powers who are 
supposed to be looking after our interests will have to bestir 
themselves before the Bill becomes law. 
Assistant Engineer. 


July 21st, 1919. 


[The important changes which have now been introduced 
into the Bill will go very far towards meeting our correspou- 
dent's objection. We pointed out in a recent issue the dis- 
advantages of State ownership of an undertaking which in- 
volves promotion by seniority, leading inevitably to the in- 
efficiency which is characteristic of the Civil Service; but 
while we are completely in sympathy with our correspondent, 
we do not agree that the conditions of electricity supply under 
the proposed new régime will be worse than those at present 
obtaining.—Eps., Erec. Rev.] 


An Unsatisfied Demand for Electricity. 


Between ten and twenty miles from London (still the 
greatest city in the world) there lies a large district in which 
the benefits of electricity are unknown, nor is there any iu- 
mediate prospect that a supply will be available. 

The population is considerable, and in parts dense; there 
is therefore a good deal of residential property, also there is s 
fair sprinkling of factories, and much rooin for more. 

Beyond all this there is a very large horticultural and 
market gardening Industry, capable of taking a considerable 
dav-time load. 

The absence of electrical supply not only’ affects the district 
by keeping it behind the times, but it involves a consequential 
loss to the whole industry, which loses the demand for the 
material and appliances which would be wanted once the 
supply was available. 

Power to supply is in the hands of one of the lareest pri- 
vate undertakings, and the fact that it cannot extend its 
mains to cover such an area leads me to doubt the efficacy of 
private enterprise in the matter of the supply of essentials. 

It 1s to be hoped that cases such as the above will not be 
forgotten in the discussions concerning the bulk supply of 
electricity now in progress. 

A One-time Believer in Private Enterprise. 

July 21st, 1919. 


The Armagh Competition. 
Judging from the terms of the official announcement of the 


Armagh Urban District Council, appearing in your current 
issue, the Council is evidently under the impression that elec- 
trical engineers are cheap to-day, and that their time is of 
little value. ‘The handsome prize of £20 is offered (subject to 
the reservation that the Council shall not be bound to declare 
any prize winner) for a complete set of plans, specifications, 
and estimates for an electricity supply scheme for their dis- 
trict. In order to prepare such a scheme it would be neces- 
sury to make a complete survey and obtain the necessary in- 
formination locally, of course at considerable expense to the 
competitor, While the chances of Winning anything to recoup 
such expenditure are so small as to be negligible. A few 
pounds Invested on a horse race would be an infinitely better 
investment. If this competition is not for the purpose of 
“brain picking,” what is its object? It is stated that if a 
scheme is accepted the successful competitor will be appointed 
consulting engineer if the scheme is carried out within two 
years. Evidently, therefore, if it is not proceeded with within 
that time the “ prize winner ” (supposing one is declared at 
all) will receive no remuneration whatever for his work. As 
the Council state that they will pay the usual fees if the work 
is carried out, Why not call in a duly qualified engineer in the 
ordinary way? The reason is obvious: if the Council adopted 
that course they would be compelled to pay for the advice 
received in either case. 

Lastly, the Council, together with an unknown professional 
gentleman, are to act as adjudicators on the schemes it is to 
he hoped they will not receive. No engineer who has the 
dignity of bis profession at heart should assist this Council in 
atterupting to obtain professional advice gratis. 


Nothing Doing. 
July 2st, 1919. 


CLE Ea I ET II TO ERE 


Prolongation of the Life of Turbine Blades.—It has 
been noted that if attempts are made to clean an iron object 
covered with lead by the sandblast. the lead covering cannot be 
removed. It appears that the lead is forced more strongly into the 
depressions in the surface, and becomes tightly held there. If, 
therefore, the surface of a Pelton blade be covered with lead by 
the Schoop process, the action of particles of sand upon the blade 
while it is running will drive the lead on to the surface instead of 
wearing away the surface of the blade. This method has been 
used experimentally in hydro-electric installations, and practical 
results will soon be available.—Zechnical Supplement to the Reriew 
uf the Foreign Press, 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT, 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if ounsidered of sufficient interost. 


A Thermionic Motor. 


In the Proceedings of the Physical Society of London a 
siuall direct-current motor using thermionic tubes instead cf 
sliding contacts is described by Messrs. W. H. Eccuies, D.Sc., 
and I’. W. Jorpan, B.Sc. In physical laboratories, say the 
authors, especially those in which electric waves and oscilla- 
tions are studied, circumstances sometimes arise in which a 
wheel or disk has to be spun rapidly under light load and 
with absolute freedom from the sparking that occurs in the 
best ordinary direct-current motor. In such cases a motor 
employing a rotating magnetic field can be used if alternating 
current is available, but often alternating current is not at 
hand. In this paper a small perfectly sparkless motor that 
can be run from a direct-current supply, such as that used for 
lighting, is described. Apart from the applications alluded to, 
this new motor might be used for maintaining gyrostats in 
rotation, for driving stroboscopes, and 80 on. 

The motor is an application of the three-electrode ionic relay. 
In such relays there is a glowing filament F functioning as 
cathode, a plate or cylinder P as anode, and an intervening 
grid G as control electrode. A constant E.M.F. is applied be- 
tween filament F and anode P and causes a steady stream of 
electrons to pasa from filament to anode across the vacuum. 
When a control voltage is applied between filament and grid 
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lia. 1.—A THERMIONIC MOTOR. 


the anode current increases if the grid is made positive relative 
to the filament, and it diminishes if the grid is made negative. 
When an alternating voltage is applied to the control electrode 
un alternating current appears in the anode or repeat circult 
superposed upon the steady current that flows in the quiescent 
state. This alternating current is capable of doing work, and 
the power thus made available is much greater than that ex- 
pended in the control circuit. 

In the motor here described a nuinber of iron teeth T are 
carried by the rotating disk D past an electromagnet connected 
into the control circuit of the 1ome relay, and these teeth 
generate in the windings of the electromagnet an alternating 
E.M.F., Which is applied to the grid of the tube. The corre- 
sponding alternating current in the repeat circuit is sent 
through a second electromagnet connected in that circuit and 
also placed near the rotor. Its position relative to the former 
electromagnet and to the teeth is so adjusted that the alter- 
nating current in it tends to accelerate the movement of the 
rotor. Put briefly, we may say that the passage of an iron 
tooth in front of the control magnet applies to the grid an 
E.M.F. that produces, by means of the relay, a current in the 
second electromagnet in such a direction as to pull forward 
the tooth just approaching it. In consequence the spin of the 
rotor increases until frictional and other losses consume the 
energy liberated from the battery in the anode circuit. In one 
form of the motor the rotor is a horizontal ebonite disk 12 em. 
in diameter mounted on a vertical spindle; the electromagnets 
ure polarised magnets from a pair of 4,000-ohim Brown tele- 
phone receivers. The iron teeth are twelve in number and 
tixed at equal distances on the rim of the ebonite disk. This 
small motor, without commutator or spark, may under no- 
load be driven up to a speed of 4,000 to 6,000 revolutions per 
minute from the lighting supply. 


The ‘* Bipol” Accumulator. 

The “ Bipol” accumulator, made by Messrs. Greenwoon & 
Battery, LTD., at their Bipol Works, 25la, Tong Road, Leeds, is 
an economical substitute for the ordinary dry cell, being very 
light and strong, and capable of recharging at a trifling cost 
in the usual way, at least 50 times, but probably hundreds of 
times. It has a much greater capacity than a dry battery of 
the same size and weight on a single charge. In the dry con- 
dition it can be stored indefinitely without deterioration, and 
when filled with electrolyte and charged, it can be stored three 
months without material loss of charge, not being liable to 
gulphation, growth, disruption, or local action. The accumu- 


lator is made in the usual standard sizes to replace ordinary 
dry cells, and has been standardised to fit existing torch, hand- 
lainp, and pocket cases. During the war it has been widely 
used for naval and military purposes, as well as for domestic 
purposes, aerodromes, &c., and is suitable for the use of 
miners, hospitals, bicycles and motor-cycles, police, postmen, 
kinemas, &c.; in the case of a small kinema in the West End 
of London, where 14 dry battery refills were used per week, 
costing £72 per annum, the use of 28 Bipol refills, costing in 
the first instance £8 8s., and for re-charging less than a penny 
each per week, would bring down the total outlay for batteries 
to less than £14 a year, even if they only lasted one year, 
though their working life would probably be very much longer. 
We are informed that a leading British Railway Co. tested a 
4-volt ‘‘ Bipol’’ torch, 74 in. long, which gave 6 hours’ dis- 
charge with a m.f. lamp; it was then recharged and allowed 
to stand for six weeks, after which a discharge of 5 hours was 
obtained. 

A Government Department made comparative tests between 
a 4-volt ‘‘ Bipol’’ torch battery and a corresponding standard 
dry battery of the same size and weight; the Bipol gave 4.13 
watt-hours, the dry battery 1.61 watt-hours; the average volt- 
age of the former was 3.8, and the latter 2.15; the Bipol fell 
to 3 volts in 4 hours 51 min., the dry battery in 32 minutes. 
If 3 volts is taken as the limit of useful lighting, the Bipol 
battery, on one charge, gave nine times the life of the dry 
battery. This test was on intemnittent lighting. When & 
larger Bipol battery was tested for continuous lighting 
against a dry battery of corresponding size, the former gave 
37.6 watt-hours and the latter 12; the specific watt discharge 
of the former was 62 per cent. greater than that of the dry 
battery. The dry batteries were of well-known make, and we 
have seen the details of the tests, which were very thorough. 

The Bipol battery is unspillable, the electrolyte being ab- 
sorbed by glass wool; the paste is carried in wood frames, 
without lead grids, and the complete battery is 25 per cent. 
lighter than the ordinary type of accumulator. 

The makers give an unlimited guarantee with the battery, 
and are arranging for the establishment of recharging etations 
In every district in the country, a novel departure which 
should greatly assist in the popularising of the new battery. 
Particulars can be had from the London office of the 
16, Great George Street, S.W. 1. 
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The B.T.H. “ Icumfa ” Fitting. 


The British THoMson-Houston Co., LTD., of Mazda House, 
77, Upper Thames Street, E.C. 4, as an extension of their 
well-known * Eye-Rest ” system of lighting, have now de- 
signed a type of fitting specifically for industrial use. This 
device, known as the “Icumfa” (fig. 2), may be described as au 


Fia. 2. -U [CUMFA ”?” INDIRECT FITTING FOR INDUSTRIAL 
LIGHTING. 


lia. 3.—CURVE SHOWING INTENSIVE DISTRIBUTION GIVEN BY 
“ IcuĪra ” UNIT. 


indirect fitting carrying its own ceiling, in the form of a 
large steel retlector to redirect and diffuse the up-thrown 
light. Primary reflection is provided by silvering the lower 
half of the lamp bulb. This silvering completely conceals the 
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lamp filament, and reflects the light upwards on to the 
enamelled steel reflector, whence it is redirected on to the 
working plane. With the ‘* [cumfa’’ fitting it is possible to 
provide indirect lighting in factories where it has hitherto 
veen inpracticable, owing to the darkness of the ceilings, or 
to the presence of sky-lights, rafters, or overhead gear of one 
sort or another. 

“Icumfa”’ indirect fittings are made in two sizes—% in. 
for 150- and 200-watt, and 50 in. for 300- to 1,000-watt lamps 
of the half-watt type. Any of the well-known makes of half- 
watt tungsten lamps can be used, provided the bulbs are 
half-silvered. , 

An intensive light distribution is provided by the ‘‘ Icumfa ” 
unit, the maximum candle-power being given between 0 deg. 
and 30 deg. on either side of the vertical. The etħiciency of 
the unit is comparatively high, and there are no upturned 
surfaces to accumulate dust. 


The Magnetic Sclerometer. 
The magnetic sclerometer is an apparatus for measuring the 


hardness of ferrous metals by a magnetic method, introduced 
by Messrs, AUTOMATIC & ELECTRIC FURNACES, Lro., 281, Gray's 
Inn Road, London, W.C.1. The method requires the pre- 
paration of a specimen of suitable dimensions. It has been 
found that a turned rod 3 in. long and } in. in diameter best 
answers requirements. The specimen is subjected to such 
heat-treatment as may be required to be investigated, and 
it is then tested for magnetic hardness as follows :— 

The test specimen is laid inside a standard magnetising 
coil; direct current from the mains is then flashed on to this 
col, which magnetises the steel to saturation. The specimen 
is then removed from the magnetising coil and placed in + 
small search coil, which is directly connected to a Grassot 
fluxmeter. It is then sharply removed from the ballistic 
coil, and a reading is obtained on the fluxmeter, which re- 
presents the magnetic hardness of the specimen. 

The scale of the fluxmeter is divided in terms of Maxwell- 
turns. With the search coil of correct design, the reading 
is also given in terms of C.G.S. units of coercive force, so that 
the results are obtained in absolute international units, and 
there is nothing arbitrary about the scale. 

The method may be used for determining the refining tem- 
perature of mild steel, the hardening temperatures of carbon 
steel and alloy steels, the quenching power of various media, 
and similar purposes. 
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Marconr’s WIRELESS TELEGRAPH Co. v. THE Crown. 
(Continued from page 72.) 


On Friday, July 11th, Mr. ELWELL said he was employed 
by some San Francisco millionaires to investigate all the exist- 
ing Wireless systems, and in 1909 he came to the conclusion 
that the most promising system was the Poulsen. After 
ascertaining that the rights were for sale he went to Denmark 
and had the system demonstrated to him between Lyngby 
and Copenhagen. He made a contract with the owners to 
purchase the patent rights for America, and on returning to 
Aterica he organised the Poulsen Wireless Telephone and 
lelegraph Co. with a capital of 5,000,000 dollars. He was 
arian and chief engineer of the company. This company 
in ML was merged into another company known as the Poul- 
sen \ ireless Corporation. It was a large company, and to 
avoid taxation in different’ States it was reorganised and 
Operated under the name of the Federal Telegraph Company. 
The capital of the company was a nominal one of £100,000 in 
order to avoid taxation in every State in which they did busi- 
ness. The Federal Company built many stations starting 
with 2 and 12 kw. which he purchased in Denmark to de- 
monstrate the system. After that date he manufactured arcs 
of increasing power—15, 30 and 60 Kw. In 1912 be built a 
station In San Francisco and one in Honolulu, which he 
oe with 30-kw. arcs, and inaugurated the system 
ich had been spoken of in Lord Parker's report. Towards 
the end of 1912 he took a 30-KW. are to Arlington, where he 
the pastrated to the American Navy that it was superior to 
Nave +KW, Fessenden spark. He was asked by the American 

avy what he would recommend at a station, and his pro- 
fees was to put up three 600-ft. towers and install a 
Bak arc. This contract was signed in April, 1913. That 
erk Darien, on the Panama Canal. During the demon- 
Are he showed that with an are of 100 Kw. reliable com- 
1) ces could be given over a distance of 2,000 miles. In 
aie ° Decame chief engineer of the Universal Radio Syndi- 
Bally © Were then building the Danish-designed stations at 
Aea a ee and Newcastle, New Brunswick. These were 
ae oe Transatlantic commercial work. He did not 
of 1914 ese stations, but he was called in towards the end 
ae ats a view to making them work. He modified the 
carried | the generator and satisfactory communication was 

‘eu ae In 1915 he was invited to Paris and for the 
1916 h orernment put up an arc at the Eiffel Tower. In 

cack en up an arc generator at the Lyons station for the 
about 4 rmy, which had been at work with America, over 

ann 000 miles, for over two years. In 1917 he went to 
€ and designed a plan for communicating direct from 


Rome to America, a distance of some 4,200 miles. In 1918 he 
installed a still larger arc in the Lyons station. The largest 
arc he had worked was 400 KW., the communication being 
over somme J,JUUU miles. He had no hesitation in saying he 
peed the Poulsen system the best wireless system In Use 
o-day. 

lhe hearing was continued on Tuesday (July 15th), when 
Mr. E. H. SHaucunyessy, staff engineer in the Post Otlice 
Engineering Vepartment, said he was in charge of the wireless 
section. In his opinion the Poulsen arc was at the present 
time the best known working system for wireless transmis- 
sion. It became so, he thought, about the middle of last year. 
The development of the Poulsen arc had been pretty rapid, 
and large power arcs had been built in various parts of the 
world. ‘Lhe plan of the alternative receiving system which 
had been put in on behalf of the Post Office was perfectly free 
from any existing Marconi patent. It was quite as efficient 
as any other receiving system. The Poulsen arc generator for 
transinitting which was shown on the same plan was fully 
covered by expired Poulsen patents. An efficient working 
Poulsen generator could be made to deal with the require- 
ments of the Imperial wireless chain without infringing any 
of the Marconi patents. 

In cross-examination by Mr. Hunter Gray, K.C., Witness 
agreed that the scheme for the alternative wireless system 
was worked out for the purpose of this inquiry. 

WITNESS agreed that there had been no epoch-making in- 
vention such as it had been suggested by the Attorney-General 
would have entitled the Postmaster-General to have scrapped 
the Marconi system during the currency of the contract. 

Mr. H. A. MADGE, a technical civilian expert in wireless to 
the Admiralty, said he was responsible for the general tech- 
nical planning of over 500 Poulsen installations. Most of 
these were small power installations, but there were about a 
dozen of them which were capable of communicating over 
1,000 to 1,500 miles. He had no hesitation in saying that a 
Poulsen installation, if properly designed, was more efficient 
than any wireless spark system he knew or had heard of. 

At this juncture Mr. T. TERRELL, K.C., who was examining 
the witness, produced a sealed envelope, and asked Mr. Madge 
if it contained a description of a secret patent which had en- 
abled the Admiralty to deal with interference in communi- 
cations. 

WITNESS said the Admiralty had given permission to dis- 
close the document to an independent expert representing the 
Marconi 

Mr. Gray said he could not promise not to put questions 
which would have the effect of disclosing the patent. 

Sir EDWARD Carson: We have a right to see the patent in 
operation and see if it infringes the Marconi patents. 

Mr. Justice LAWRENCE remarked that from the way the case 
had been fought the course taken by the Post Office and the 
part played by the Admiralty were entirely inexplicable. He 
suggested that the Admiralty should be asked if there was 
any objection to the patent being made public before it wag 
dealt with in the case. 

The matter of the patent was not further proceeded with, 
but witness said the Admiralty method was superior to any 
other system for preventing outside interference with wireless 
communications. 

Cross-examined by Mr. Hunter Gray, K.C., WITNESS said 
he still held the opinion he formed in 1912 that the Poulsen 
system was as good as, in fact better than, the Marconi 
systein. 

The hearing was continued on Wednesday, July 16th. 

Capt. CHISTOPHER RUsseLL Payne, R.N., said that in Sep- 
tember, 1912, he visited the Federal Co.’s wireless station at 
san Francisco and witnessed experiments with the Poulsen 
apparatus between San Francisco and Honolulu, a distance of 
2,000 miles. Good coinmunication was effected between the 
stations during the night, when conditions were Letter for 
Wireless than during the day time. He afterwards visited a 
Federal Co. station at Los Angeles and witnessed experiments 
in duplex working by the Poulsen system with stations at 
Cardinal Point, 600 miles away, and at San Francisco. ‘The 
results Were good. ln 1914 he was in command of H.M.S. 
Vindictive. The ship was at Madeira in November, and went 
on to Ascension Island. The Horsey station, near Portsmouth, 
was sending messages by the Poulsen system. These were 
quite clearly received by the ship at Madeira—1,800 miles away 
—and also while she was on ‘passage to Ascension, a distance of 
2,500 miles. In 1918 he commanded H.M.S. Suffolk, stationed 
at Vladivostock. Honolulu sent press messages by day and 
night, some of them being long messages, and no difficulty 
Was experienced in receiving these messages on board the 
Suffolk. The transmitting system at Honolulu was the Poul- 
sen. Trials of the Poulsen and spark systeins were carned on 
between H.M.S. Vernon at Portsmouth and H.M.S. Vindictive, 
which he commanded, in the Mediterranean, in 1914. Day and 
night communication was better by the Poulsen system than 
by the spark system. 

In cross-examination Witness said he was not up to date 
with wireless, as during the past two years other matters had 
fully occupied his attention. 

Commander JAMES Fownes SOMMERVILLE, R.N., stated that 
he was employed as fleet wireless officer on the stall of the 
Vice Admiral commanding the Ægean Squadron durine 1915 
and 1916. Direct wireless communication was established he- 
tween H.M.S. Kuropa stationed at Mudros and the Adiniralty 
station at Horsey, a distance of about 1,600 miles. The sys- 
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tem used was the Poulsen arc. ` Satisfactory communication 
was obtained directly the Europa arrived in June, 1915, and 
continued during his period of duty till December, 1916. From 
September, 1915, daily press messages were received on board 
the Europa from Horsey. Their average length was 600 words. 
The longest was 1,628 words. Accuracy of transmission was 
very satisfactory. It was exceptional for repetition of a mes- 
sage to be required. As an example no repetition was required 
in the case of the long press message he had mentioned. ‘There 
was very little interference, and his experience was that with 
the arc system there was less interference than with the spark. 

In cross-examination witness said the EHuropa’s receiver was 
in accordance with the Admiralty secret specification. 

Mr. ‘TERRELL, K.C. (for the Crown): We are now at liberty 
tu use the secret Adiniralty document which was mentioned 
yesterday. 

Mr. H. A. Maver, technical civilian expert in wireless to the 
Admiralty, whose evidence was interrupted for the inter- 
polation of the Admiralty witnesses, was further cross- 
examined by Mr. Hunter Gray. Witness said that the largest 
Poulsen are installation he had seen working was that at 
Nantes of 200 kw. He had no hesitation in saving that he 
could design a 200-KW. arc which would be a perfectly practical 
proposition and thoroughly satisfactory for long-distance com- 
mercial wireless. 

WITNESS agreed that the consuinption of coal for running 
installations of equal power would be greater in the case of 
the arc thon the spark. 

Mr. Hunter Gray: And that in these days would probably 
amount, to several thousands of pounds at a single station ?— 
Yes, probably it would. 

WITNFSs was then questioned about the Admiralty’s secret 
patent for preventing interference. He said he assisted at the 
experiments which culminated in the device. He did not con- 
sider it of vital importance at a receiving station, but it was 
important. 

Mr. JAMES SwInBuRNE, F.R.S., said the Parker Committee 
did not turn down the Poulsen systern. The Poulsen are 
shown them at Copenhagen was not large enough to do the 
sort of service which was wanted. The Government were very 
anxious to put up the chain at once, and the committee felt 
that they ought to recommend something which was abso- 
lutely working. They therefore recommended the Marcom 
apparatus which was at work, but they pointed out in their 
report that there were several other high-frequency trans- 
initters coming along, particularly the Poulsen and the Gold- 
schmidt, either of which might be developed, and the Govern- 
ment should be free to use them if they developed. Another 
reason for their recommendation of the Marconi Co. was that 
the work was to be eontracted out, and thev considered the 
Government could safely put the work into the hands of that 
comnpany. Witness said the alternative apparatus which had 
heen put forward by the Crown would accomplish the purpose 
for which it was designed, and did not involve the use of 
Marcon? patents. 

Tn cross-examination he said it was not an epoch-making in- 
vention, and would not put the Marconi apparatus out of date. 

Sir Wm. Peat stated that having regard to the contingencies 
of the contract, ten vears’ life was as much as anyone would 
give for the royalties payable to the Marconi Co. 

On Thursday Mr. F. R. YELLAND, wireless officer in charge of 
the Leafheld wireless station, said he kept observation on the 
working of the wireless communications between the Marconi 
stations at Poldhu and Carnarvon and Madrid from May 2sth 
onwards. Many messages had to be repeated owing to atmo- 
spheric disturbances and interference from other stations. The 
service Was poor, slow and unsatisfactory. 

Cross-examiined by Mr. Hunter Gray, K.C., WITNEss said 
he did not agree that the cause of the service being unsatis- 
factory was that Poldhu and Carnarvon had directional 
aerials which pointed westward instead of south in the direc- 
ee Spain. The Spanish operators were, he thought, of fair 
ability. 

This concluded the case for the Crown, and Sir EDWARD 
CarsoN, on behalf of the Marconi Company, asked leave to call 
some additional evidence. . 

M. EMILE GIRARDEAU, radio officer engineer to the French 
Government, said that the Poulsen arc system had not been a 
success at the French stations where it had been installed. 
Some of the apparatus originally installed there had been 
changed or improved, and better results had since been ob- 
tained. Very little was left of the original design. Neither 
the French War Office nor the French Navy had been satisfied 
with the working of the Poulsen system. 

Mr. Hunter Gray, K.C.: Are any of these French stations 
capable of conducting a regular commercial service?—W ITs 
NESS: No; it is impossible even with the improvements made. 

Witness further said that the Poulsen are system was con- 
sidered useful for war service, but for commercial work the 
high-frequency alternator machines were better. At five new 
French stations high-frequency alternators were being in- 
stalled. 

Cross-examined by Mr. T. Terrell, K.C., Witness said the 
Marconi systein was the only one which had given good and 
reliable results for commercial use. In France, however, he 
considered that the high-frequency alternator would prove the 
best system. 

Mr. GoDFREY Isaacs, recalled, said the Marconi Co. had no 
special station to carry on the Spanish service. It was in- 
tended to erect a special station for the purpose as soon as 


possible. The company had had considerable trouble with the 
staff in Spain, and on account of the difficulties they had not 
endeavoured to encourage the Spanish service. On the con- 
trary, he had proposed that the service should be discontinued 
till proper stations could be built to deal with it. 

In reply to Mr. Justice Lawrence, WITNESS said his company 
had acquired the control of the Poulsen patents for most parts 
of the world other than the United States. ` : 

The ATTORNEY-GENERAL, In summing up the case for the 
Crown, said that the investigation was undoubtedly one of sn 
unusually dificult character. He reiterated that the 
clam of the company was grossly exaggerated, and asserted 
that at one time the company were prepared to abandon the 
contract on no better ground than that there was delay which 
would involve additional cost in erecting the stations which 
at the most would have been £180,000. The contract, em- 
bodying the Parker report, contemplated that any invention 
and even another whole wireless system might be employed 
by the P.M.G. 


The hearing was continued on Friday. at a 

The ATTORNEY-GENERAL sald it was assumed by the Marconi 
Company that wireless telegraphy would, immediately the 
Empire chain of stations was established, attract 334 per cent. 
of the cable trafhc. There were only two scraps of faet to 
support the assumption of the company. One was the wireless 
service between San Francisco and Honolulu and the other the 
Spanish service of the Marconi Co. Regarding the Honolulu 
Instance, unsatisfactory at its best, as a support for any wide 
generalisation, the experience of that service now turned out 
to depend solely on information contained in a letter, the 
writer of which disclaimed exact knowledge and invited fur- 
ther inquiry. It was significant that such matertal should 
have been used at all. As for the Spanish service, the whole 
structure of the hypothesis relating to the 334 per cent. was 
sought to be built up on the fact that in one solitary week in 
April the Spanish wireless service attained 16 per cent. of the 
cable trafic. The subsequent history of that service showed 
that the post office calculations of 10 per cent. were borne out. 
Another fundamental assumption by the company was that the 
other fundamental assumption by the company was that the 
tratfic would show a cumulative increase of 10 per cent. per 
annum. There was no foundation for that. Leaving out war 
years the cable traffic showed an increase of only 2 to 4 per 
cent. The company had also assumed that there would be 
unlimited capacity for increased traffic, but the Post Office evi- 
dence showed that the utmost limit of capacity of the stations 
was 7,000,000 words a year. Dealing with the value of Marconi 
patents, the Attorney-General said it was idle to suggest in 
these days that wireless and Marconi were synonymous. The 
basis principles of wireless were public property, and it was 
the view of the Post Office and the Admiralty, after ten years’ 
experience, that they could have done as well as the Marconi 
Co. Even assuming that the Marconi Co. were indispensable, 
and the Post Otfice could not have a wireless service without 
recourse to them, that was a fact of great significance in re- 
ducing their claim for damages. 

Sir Epwarp Carson, K.C., M.P., for the Marconi Co., said 
the Attorney-General had throughout the case tried to create 
an atmosphere as if the company were doing something wrong 
in the claim thev put forward, and ridiculed the assumptions 
and hypotheses on which they based their case. The Attorney- 
General had no ground for making that complaint, for if ever 
there was a case of deliberate breach of contract it was this 
case. The contract was from the start to the finish viewed 
by everyone as valuable, and it was not till they came into 
court that the suggestion was made that Ìt was of no value. 
As for the case of the Crown that the Marconi patents were 
unnecessary and they had an efficient alternative svstem, he 
contended that it had utterly broken down. 

The hearing was adjourned. 

Sik EDWARD Carson on Monday contended that his Lord- 
ship had evidence of the most undisputable character of the 
enormous expansion of the Marconi Company’s operations, and 
the great work the company had done throughout the war, 
as well as the fact that their installations were on 90 per cent. 
of the world’s merchant shipping. On the otber hand, there 
was no evidence whatever of any expansion in any other 
direction. He hoped his Lordship would not accept the view 
that the cable traffic would go down now that the war was 
over. There was a vast area of production to be made up, 
and an enormous extension of business necessary for recon- 
struction throughout the world. So that while for a short 
time there might be some diminution in traffic, there was 
bound to be a sarge increase in cable traffic as time went on, 
and wireless would no doubt share in it. Sir Edward Carson 
concluded his address, and his Lordship intimated that he 
would consider the figure and give his decision later. 


THE CROWN v. SOUTH WALES ELECTRICAL POWER DISTRIBUTION 
Co. 


THE ATTORNEY-GENERAL, on behalf of the Crown, appeared 
before Mr. Justice Rowlatt in the King’s Bench Division on 
Monday and asked for a declaration that the issue by the 
above company of half-yearly deferred warrants to the holders 
of their 5 per cent. debenture stock was liable for duty 
under Section 8 of the Finance Act, 1899. 

„The company were represented by Mr. Holman Gregory, 
K.C., and Mr. Trevor Lewis, and pleaded that the section 
referred to did not apply. 
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The ATTORNEY-GENERAL (Sir Gordon Hewart, K.C.), with 
whom were Mr. T. H. Parr and Mr. R. P. Hills, said that 
the company, instead of paying the half-yearly interest on 
their £200,000 of ð per cent. debenture stock in cash, had for 
a period of about 1U years issued every half year what were 
caned deferred warrants for the amount of the interest, less 
income tax, the Warrants themselves carrying 5 per cent. 1n- 
terest. The question was whether these issues were issues of 
joan capital within the meaning of the section, which said 
that loan capital meant debenture stock, &c., “‘ or funded debt 
by whatever name known or any capital raised by any com- 
pany formed or established in the United Kingdom, which 1s 
horrowable or has the character of borrowed money.” The 
company, continued counsel, were incorporated by private 
det in 1900, and by their 1906 Act took power to create prior 
lien debenture stock, and in the event of doing so to satisfy 
the interest upon the £200,000 debenture stuck for a period 
of vears by the issue of half-yearly deferred warrants payable 
out of the first available funds of the company subject to prior 
charges. The prior lien stock was, in fact, issued, and from 
January Ist, 1906, to January Ist, 1916, no interest was paid 
in cash upon the 5 per cent. debenture stock, the deferred 
warrants being issued instead. Each warrant was stamped 
with a penny stamp, and no stamp duty except that had been 
wid upon them. The amount in question was considerable, 
about £95,000 being the sum on which the ad valorem duty 
would have to be calculated. 

Mr. HoLMAN GREGORY said that for some years down to 
1917 the question had caused the company a good deal of 
trouble, as they were being pressed to pay duty upon the 
warrants as marketable securities under Section 4 of the Act. 
They struggled against that, and then in 1918 it was sug- 
cested that they came under Section 8. It was rather in- 
teresting to notice that as marketable securities the warrants 
would have been excepted under Section 8. The company 
were a statutory company with limited issuing and borrowing 
powers. They were the pioneer electrical company in South 
Wales, and as often happened with pioneers they did not 
snceeed, and were unable to proceed with their works. In 
196 they borrowed £200,000 on mortgage, and wanted to 
borrow £500,000 on mortgage, but could not do so unless the 
holders of the former agreed that the £500,000 should be a 
pnor charge both as to capital and interest. The holders of 
the £00,000 debenture stock agreed not to ask for their in- 
terest in cash for three vears, a period which was subse- 
quently extended. Counsel said his submission was that this 
did not increase the company’s capital, was not a lean, and 
created no new liability, but was merely a provsion for peost- 
poning the payment of interest. 

His LorpsHip, givine judgment, said the company issued 
three series of deferred warrants, and the question was 
whether they had incurred liability in resnect of the issue of 
lan capital. It was said that this was funded debt within 
the meaning of the section. It seemed to him that what had 
happened was merely to give an acknowledgment of interest 
unpaid, leaving the remedy for it exactly where it was, but 
adding the obligation to pav the interest. That, in his 
opinion, did not mean that it became funded debt, but merely 
‘hat the stockholder was given a warrant to show what his 
nchts were. On the whole he came to the conclusion that 
Judgment must be for the defendants, with costs. 


THE ELECTRICITY SUPPLY BILL. 


(Continued from page 72.) 


ae a of the Institution of Electrical Engineers, 
i ee 8 ago, formed a Committee of electrical interests 
ie ider the subject of national electricity supply, and a 
ie was drawn up and submitted to the Government in 
ae the Institution—-as reported in our issue of 
hey. laa, but, in point of fact, the views expressed in 
abe: not those of the Council, but those of the 
‘legac hows was not truly representative of the 
satiety ia ustry. We have now received the considered 
vill be see pa itself, and reproduce it below. It 
ii Electes ab the Council welcomes the appointment of 
nae 7 Commissioners, who should give their whole 
ieee on uties. As regards the important question of 

lectricity Boards, however, the Council suggests 


that ae 
sorte isting supply authorities should be allowed an 


: nity of showing what they can do under the guidance 
Ommissioners before the latter proceed to set up the 

vith ike 8 suggestion is practically in agreement 
Presumably haa Proposals of the Government, which 
ee not been announced when the report was 
or the rest, the report condemns the terms of 


neering staffs should also be represented. 


purchase, which involve a breach of faith with the owners of 
private undertakings, and presses for adequate compensation 
not only for the staffs, but also for wage-varners in electrical 
works. A novel, but entirely sound point, is that if labour 
is specially represented on the District Boards, the engi- 
Lastly, the 
transter of tLe powers to the Ministry of Ways and 
Communications is objected to. The report is as follows :=— 


Lhe lollowing statement has been forwarded to the Prime 
Minister :— 

ihe institution of Electrical Engineers is the representative 
body which comprises within its membership British electrical 
engineers engaged in every branch of the electrical profession 
and industry. l'he Council recognise the national importance 
of the question of electricity supply in its bearing on fuel 
economy and cheap power for industry, und every member 
of the Institution is directly or indirectly concerned in a 
greater or less degree with the effects of the Electricity 
(Supply) Bill now before Parliament. On these grounds the 
Council feel that some expression of opinion by them on 
behalf of the Institution is called for on the principles under- 
lying the Bill and the necessity for legislation. ; 

Before making their observations the Council have con- 
ferred with the ‘Territorial Centres of the Institution and with 
the principal representative associations concerned, either as 
suppliers or as consumers of electricity, and the conclusions 
set forth below find either unanimous or majority support. 

Ít is recognised that great injury to the national interest 
has resulted from ill-considered electrical legislation in the 
past, the effect of which has been to check the technical and 
commercial progress of this key industry in all its depart- 
ments. 

When, therefore, fresh legislation is introduced by the pre- 
sent Bill, its provisions are examined at once with hope and 
anxiety, in so far as they promise to remedy the defects of 
past legislation or threaten to impose new restrictions. i 

The proposal in the Bill to appoint Electricity Commissioners 
is universally welcomed, in so far as it provides for simplified 
procedure and control. Such an authority should impartially 
survey the conditions in anv district from the point of view of 
the best interests of consumers, should remove — artificial 
obstacles to the cheapening of supply. and should, by co- 
ordination of existing resources, not only effect, improvements 
itself, but afford greater opportunity for progressive develop- 
ment by the various undertakings engaged. 

The Council recommend that all the Commissioners should 
give whole-time service, and that thev should themselves ap- 
point an advisory council, membership of which should be 
restricted to persons possessing expert qualifications. 

There is general approval, also, of the charging of such 
commissioners with power to undertake and promote re- 
search. 

Such opportunity for unimpeded enterprise has never before 
been granted to the supply authorities, and it is therefore 
urged that they should be permitted and encouraged to lo 
their utmost for the public service under the general jurisdic- 
tion of the Commissioners, before that body proceeds, as 
contemplated by the Bill, to set up District Electricity Boards. 

Especially in view of the widely varying local conditions, 
it is felt that the Bill should not attempt to impose a rigid 
system of uniformity for all parts of the country, and that 
the commissioners should be given latitude to facilitate | 
schemes suitable for each district, giving first attention to 
the co-ordination and logical extension of existing systems. 

There is general opposition to the proposed terms for the 
purchase of generating stations and main transmission sys- 
tems, and it is urged that Parliament should not break faith 
with those who have invested their capital on the strength 
of the powers conferred by earlier legislation. 

It is also strongly urged that all whose positions may he 
adverselv affected in consequence of changes brought about 
by the Bill, whether on the staff or as wage earners, should 
be liberally dealt with. and that if representation is given to 
labour on any governing body, the engineering staffs should 
be similarly represented, and should also have the right to 
refer to arbitration for the settlement of differences arising 
out of their emplovment. 

Having regard to the admittedly great importance of elec- 
tricity supply, and the fact that practically every industry 
in the countrv is largely concerned therein, it is emphatically 
the opinion of the Council that the Electricity Commissioners 
should be responsible to Parliament through the President 
of the Board of Trade, and should not be under the Ministry 
of Ways and Communications. 


On Tuesday last, Standing Committee B of the House of 
Commons sat again to consider the Bill. Objection was 
raised to the Home Secretary's amendments with regard to 
the setting up of ‘joint electricity authorities,” on the 
ground that they might lead to the nationalisation of electri- 
city supply, but the objection was rejected. and Clause 3 was 
agreed to. Clause 4 was amended to provide for the establish-. 
ment of an Advisory Committee for Scotland. On the new 
Clause 5, Mr. N. Chamberlain moved that local - inquiries 
should alwavs he held where objection was raised to the pro- 
posed delimitation of an electricity area, and the amendment 
was carried against the Government by 15 to 10. The Com- 
mittee then adjourned. 
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PRE-WAR AND PRESENT PRICES OF 
ELECTRICAL ENERGY. 


(Concluded from page 718, Vol. 84.) 


JUDGING from the correspondence that we have received, 
and the demand for our Table of Prices, the table has filled 
a want. That it contains food for a good deal of labour 
and thought, we have proved only too well in the course of 
our analysis of its contents, the preparation of which, in 
these busy times, has been the cause of the long interval 
since the first instalment of this article appeared. While, 
owing to the wide variations in conditions, the difficulty of 
exact classification, and the volume of the figures to be 
dealt with, our results may not be free from inaccuracies, 
we believe they are sufficiently close to the truth for all 
practical purposes. It is not always certain, for example, 
whether a so-called “ flat rate ” is not really a sliding scale, 
or whether what is apparently a sliding scale, of which the 
upper and lower limite are given, is not, in fact.a maximum- 
- demand tariff ; we have, therefore, had to exercise discrimi- 
nation to the best of our ability in doubtful cases. 

Taking first the municipalities, out of 178 we have 
excluded four cases in which the data were not suitable for 
our purpose, leaving 174. Of these, in 1914, 115 had only 
one tariff in force for lighting supply, 46 had two, 12 had 
three, and one had four tariffs. In 1919 the figures had 
changed but little, but mostly in the direction of fewer 
tariffs ; only in three cases had an additional tariff been 
adopted, while in eight there was a decrease. It is note- 
worthy that six stations gave up the maximum-demand 
system, and none adopted it ; twoadded the rateable-value 
system, and none dropped it. 

Next taking the company undertakings, out of 61 suit- 
able cases, 47 had one tariff in force for lighting, 13 had 
two, and one had three tariffs; the proportion does not 
differ so much from that observable in municipal practice 
as would appear at first sight, as will be seen from the 
following table :— 


One. Two. Three. Four, 
Municipalities, per cent.... 66 26°5 7 05 
Companies s es 77 21'5 15 — 


However, it is clear that the companies, on the whole, 
are content with a less elaborate system of tarification than 
their municipal confrères. Between 1914 and 1919 five 
companies dropped the maximum-demand system, three 
substituted a flat rate for a sliding scale, and one dropped a 
Kw. tariff ; the changes are in the same direction as in the 
case of the municipal undertakings, showing a slight 
tendency towards the flat-rate and the rateable-value 
system, and a marked reduction in the number of maximum- 
demand and sliding-scale tariffs in force. 

The relative popularity of the various tariffs is shown by 
the following table :— 


Municipalities, Companies. Totals. Changes. 
1914. 1919. 1914. 1919. 1919. 1914—1919. 


Flat rate ees 137 139 76 79 218 + 5 
Maximum demand 48 42 9 4 46 —Il1 
Sliding scale ewe aD 33 12 yY 42 — 6 
Rateable value... 12 l4 — — 14 + 2 
KW. charge and p.u. 11 10 7 6 16 — 2 
Two-rate meter... 3 , a 3 == 
Reatricted hours ... l l — — ] — 


|inder the beading “ Kw. charge and per unit,” we have 
included the “telephone” system. Slot meters have been 
disregarded. Discount systems are treated as sliding 
scales. 
For power supply the tariffs are markedly simpler: only 
22 municipal undertakings have two tariffs, and only three 
have three in force. The great majority favour a sliding 
scale; most of the remainder use a flat rate, a small 
proportion employ either the maximum demand or the Kw. 
charge, and a very few use the two-rate or the restricted- 
hour system. ‘The numbers are given below :— 


Municipalities. Co 
914. 1918. 1914. TBO, YOR SA. 
Sliding scale see 114 115 23 ORO] + 4 
Fiat rate... e 50 49 33 3A 79 = 
Kw. charge and p.u. 14 lt 4 5 J9 + 1 


Maximum demand 13 12 12 13 25 on 
Restricted hours ... 4 4 — — 4 apes 
Two-rate meter ... 3 - 3 l l 4 


The changes made between 1914 and 1919 have little 
effect upon the result ; five undertakings changed from a 
sliding scale to a flat rate, six from flat rate to sliding 
scale, and one dropped the maximum demand. Where two 
tariffs are in force, they are usually (a) a flat rate or a 
sliding scale, together with (b) maximum demand, Kw. 
charge, two-rate or restricted hour. As between lighting 
and power tariffs, there is little concordance to be observed ; 
for example, some use the Kw. charge for li ghting and not 
for power ; others take the opposite course, and few use it 
for both classes of demand. Wide variations are also met 
with in the constitution of the various tariffs : for example, 
at Whitehaven, with a flat rate of 4°5d., is associated a tariff 
of £8 per kw. and 2d. per unit, whereas at Whitby, with a 
flat rate of 5d. per unit, a tariff of £15 per Kw. and 1d. per 
unit was offered in 1914. Naturally, the Kw. charge for 
power is usually much lower than for lighting: at Barrow- 
in-Furness, for instance, the respective tariffs were £3 and 
£12 per Kw., and 1d. per unit, both increased by 30 per 
cent. in 1919, and the power tariff at Whitby was £5 and 1d. 
One of the lowest tariffs for power was at Bradford, £3 and 
0-5d., with discounts to 50 per cent., and Darlington offered 
£4 and 0°25d. 

The company undertakings again show a marked 
partiality for the flat rate and a single tariff, only 12 out of 
61 undertakings having two tariffs in force ; but there is 
a tendency to drop the flat rate in favour of the sliding 
scale, which is so strongly preferred for power by municipal 
pee PATNE: The xw. charge system is but little 
used. 

Turning to heating and cooking, again the tariffs are 
moving towards simplicity ; only seven municipal under- 
takings have two tariffs, and two have three. The flat rate 
is in the lead, with the sliding scale a poor second, and the 
rest nowhere. The same remarks apply to the companies, 
“ only more so” ; only four have two tariffs. The figures 
are given below :— 


Municipalities. Companies. Totals, Changes. 


1914, 1919. 1914. 1919. 1919. 1914—1919. 
Flat rate oe TIS JIS) 4R 43 Ibl — 3 
Sliding scale wee 4+9 49 16 15 67 + 2? 
Maximumdemand... 6 4 3 2 6 — 3 
Rateable value... 9 l0 — -— 10 + 1 
KW. charge and p.u. 1 — — — = — 1 
Restricted hours ... ] ] a 1 — 


Two-rate meter ... 1 i = 1 — 


Here, again, it will be seen that the maximum demand 
system, already little used, is falling further out of use. 
The trend is towards simplicity, and, indeed, many under- 
takings simply make the same tariff serve for both power 
and heating. 

It is noteworthy that the companies have no use for the 
rateable-value system, though there is no obvious reason 
whv they should meet with any difficulty in applying it; 
neither do they show any liking for the two-rate, restricted- 
hour, or KW. systems of charging, none of which, however, 
has made much progress in municipal areas. 

It may be of interest to compare the highest and lowest 
prices charged in 1914 and 1919, though the comparison 
must be admitted to be of little value :— 

1914. 1919. 


Hishest. Lowest. Highest, Lowest. 
Municipalities, 
Lighting 74. m.d,  %625d. Hat. 9d. flat.  3375d flat. 
6d. Hat. 
Power... od. m.d., 75d, flat, "6d. flat. 126-1. flat, 
3d. flat. 
Heating 4d. m.d., Sd. Hat. Idd, tlat. O84 4a. Hat. 
3d. flat. 
Companies, 
Lighting 7°25d. m.d., 3°75d. flat. 10d.sl.scale, 4d. flat. 
7d. flat. yd. flat. 
Power... 5d. m.d. ld. flat. 525d, m.d, 133d. flat. 
4d. flat. O°5d. flat. 
Heating 5d. m.d., ld. flat. 5'5d.sl.ecale, 133d. flat. 
4d. flat. 65d. flat. 


As the table is not exhaustive, there may be extremes 
which surpass these values in either sense, and in any 
event it would he quite impossible to ascertain the lowest 
charge actually made anywhere for any class of supply. 
Some authorities have not deemed it discreet even to 
furnish us with their regular tariffs, for fear of complica- 
tions with customers; and contracts were specifically 
excluded from our inquiry form, 
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ability of Jaros in existing drop-licht. fittings, 
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With regard to traction prices, as a rule there is only 
one customer per undertaking in this class of supply, and 
the tariff is practically a special contract; we do not think 
that any useful purpose would be served by analysing the 
data. 

The methods adopted for increasing the prices are “ of 
infinite variety,” and defy analysis. Some are open to 
criticism—especially the repeated addition of percentages, 
followed by discounts, which make the price a matter of 
“computation.” As regards the amount of the increase, 
the industry cannot be accused of profiteering, for, as we 
have already pointed out, the advance in price is only about 
50 per cent., whereas the cost of coal and labour has in- 
creased by, say, 120 per cent. As we showed earlier in this 
article, electrical energy to-day is relatively very cheap, 
owing to the great relative reduction of the value of the 
capital outlay. 

We have mentioned that Aberdare U.D.C. and the 
Mersey Power Co. made no increase in price ; the same 
distinction may be claimed by Inverness (North of Scotland 
Electric Light & Power Co., Ltd.). 

The following corrections should be made in our Table 
of Prices, namely :— 

Bradford.—Traction, 1919. For 50 read 20. 

Hull.— Power, 1919. For 75 read 67°5. 

Preston.—Pr., htg. and ckg., 1919, 2°5d. to 1d. + 33°37, 
less 10% discount. 

The following particulars have come to hand since the 
table went to press :— 

Bridlington U.D.C.—1914 : Ltg., 5d.—4'5d.; pr., 2d.—1'25d. ; 
htg., 2d.—ld.; coal, 12s. 1919: Ltg., 6°5d.—éd. ; pr. and htg., 
?5d.—2d. ; coal, 26s. 

Limerick T.C.—1914: Ltg., 6d.; pr., htg. and ckg., 3d. and 
löd. + 10%; coal, 22/-. 1919 : Ltg., 9d. ; pr., htg. and ckg., 4°5d. 
and 3d. + 10% ; coal, 77/6. 

London.—Stepney B.C.—1913-14 : Ltg., 1°968d.; pr., htg. and 
ckg., 0949d. ; coal, 15/47. 1918-19 : Ltg., 3°273d.; pr., htg. and 
ckg., 1'487d. ; coal, 27/9°6- (Year's average.) 

Plymouth T.C.—1914 - Ltg., 3°75d. and 2d. ; pr., htg. and ckg., 
175d. and 1'ôd. ; tr., 1'75d. and 1°6d., also 3d. and 1'25d.; coal, 
16/9 and 20/1. 1919: Ltg., 4°76d. and 3d. ; pr., htg. and ckg., 2d. 
and 176d. ; tr., 1°66. + 15 % ; coal, 40/-. 

Salford T.C.—1914 : Ltg., 3'5d. flat, or £6 to £8 per KW. and 
ld. ; pr., 2d.—O'9d., or £5 per Kw. and ‘33d.; htg. and ckg., ld. ; 
tr., l'šd. and ld. ; coal, 12/114. 1919: Ltg., same + 30 %; pr., 
htg. and ckg., same + 60 % ; tr. prop. to cost; coal, 23/9. 
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THE GAS-FILLED LAMP AND ITS EFFECT 
ON ILLUMINATING ENGINEERING. 


À Piscission on the above subject was opened by Mr. F. W. 
ILLCOX before a meeting of the Mluminating Engineering 
lety on May 30th. The main Intention was to show how 


modern gas-filled lamp is likely to modify modern lighting. 


practice. It 18 possible to apply these lamps to almost all 
branches of lighting, the range of candle-power available cor- 
responding to consumptions of from 15 to 1,500 watts, and 


ae (spiralised) form; (2) the provision of large lamp 
alte of high candle power and increased efficiency; (3) the 
oF the form of the lamp filament. 
3,000 brilliancy of the gas-filled lanp, estimated at over 
C.P. per sq. in., is much above the limit to which the 

not be be exposed, and such lamps shonld, therefore, 
belie used with the bare filament in the line of vision. 

must g the lamp bulb 1s not sufficient, and special methods 
lian Th Ploved to diffuse the light and reduce the bril- 
direct ma eMPhasises the use of semi and wholly in- 
methods of lighting. Direct lighting methods with 

with th ung in open reflectors are generally unsuitable 
ve wee, gas-filled lainp. The old fittings should, thercfore, 


ot the 7 to some form of bowl fitting in which the hght 
to indi œ Properly diffused by the glass bowl or dish, 


\g ° . 

a ect lighting diffused ‘hv 
vej . D : 
h ling. The necessity for equipping and 


to stent’ tO safeguard against effects of glare cannot. be 


the strongly emphasised in view of the tendency to employ 


Previous lamps M exposed positions by substituting them for 


i Ieee arrangements, and eliminating ‘clusters of 
Another altan eT fittings. This tende to preater simplicity. 
lighting ne will be to Promote the use of general overhead 

and the elimination of local lamps. The advantages 
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of general lighting, particularly for industrial establishments, 
are thus given ettect and support. Such a system secures 
an economy on first cost by reducing to a minimum the 


number of points required, and on operating cost by giving 


stances, to see that the lamps 
ocused, and to ensure that the system is kept 


filament gives a greater proportion of the light throu h the 
tip than the vacuum lamp does. | 

reason for the use of some form of bowl fitting or thè pro- 
vision of opal diffusing caps or prismatic refractor bands 
around the bowl of the lamp. The compact form of filament 
also emphasises the need for more accurate focusin 
laınp in its reflector or other fitting. Some form o adjust- 
ment 1s therefore needed in order that the light centre of 
filament can always be brought into the proper position 
to secure the definite form of light distribution each. fitting 
is designed to give. This is a most important feature, par- 
ticularly when dealing with very large units of light. The 
gas-filled lamp promotes the use of lighting equipment of a 
more effective and attractive character. When the various 
facts are examined it will be seen that they are in the main 
beneficial to the cause of good mee and illuminating 
engineering. The gas-filled lamp will have a wide vogue in 


WOTE OF SIPELY 


l - 
Fig. 1.—ORNAMENTAL STREET-LIGHTING UNITS. A = REFRACTOR 


AND GLOBE. B= Dirrusiyo BALL. 


street lighting work. The problem in street lighting is that 
of distributing brightness, i.e., of reducing contrast between 
light source and illuminated surfaces. The gas-filled lamp, 
when equipped with suitable appliances, can be made to 
satisfy the problem, it measures up well on the point of 
efficiency and maintenance cost, and scores heavily in the 
other considerations of adaptability, convenience, appear- 
ance, reliability, and steadiness. A very marked advantage, 
as compared to arc lamps, is the reduced investment cost. 
The availability of lamp sizes up to 2,000 c.r. or more, 
with increase of efficiency as the size grows, will lead to the 
use of single units of lamps and the abandonment of clusters. 
The prisinatic glass refractor, either in band or bow! form, 
when employed with gas-filled lamps, gives an excellent wide 
angle light distribution as required for street lighting. There 


ds also available a variety of light density translucent: glaas- 


ware which gives good diffusion with high transmission (small 
absorption). Street lanterns for gas-filled lamps require to 
be suitably ventilated, thoroughly weatherproof and storm- 
proof, and made adjustable so as to permit ready and accurate 
focusing of the lamps. The latter point is essential where 
prismatic refractors are used. This would appear an oppor- 
tune time for the adoption of ornamental street lighting in 
Great Britain, in view of the success this form of lighting 
has had in the United States and Canada. This form of 
lighting with the smaller sizes of gas-filled lamps has a good 
field in suburban and residential streets. The requirements 
for mdustrial lighting’ are now. provided for br legislative 
codes in the United: States. Similar appropriate measures 
will, it is to be hoped, be taken in Great Brifain ‘in the near 
future. These rules constitute two fundamentals fer hght- 
ing practice with gas-filled lamps. It is an absolute essential 
that some form of reflector or fitting be used with gas-filled 
lamps in industrial lighting, and also that correct and ample 
designs of reflectors and other _equipment_be employed, A 
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word of caution should Here be given against the tendency 
to install these new lamps in the same reflectors or fittings 
in which other lamps were employed. Genera! illumination 
with overhead lamps forms the best practice for industrial 
lighting with gas-filled lamps. This is provided for generally 
under three systems: (1) Direct lighting, which employs 
scientific designs of steel vitreous enamelled reflectors; (2) 
semi-direct lighting. Under this system excellent results are 
given by a sewi-enclosed unit having a large over-reflector 
which makes the fitting independent of the ceiling, as ceilings 
are generally very unsuitable, if not entirely lacking in many 
works. (3) Diffused lighting, which employs opal glass 
globes or. other enclosures of diffusing glass supported by 
lanterns or galleries. The second or semi-direct system with 
semi-enclosed units forms in general the most effective system 
for industrial lighting, reducing to a minimum the number 
of points and the number of fittings and lamps required. 
The diffusing system has not the same possibilities for the 


Ones 
- 
EOT > 
e W . a a 


M 
pme 
a g hw 


aF 
a 


i g 


_ 
. : al 
te P 


EQUIPMENT LOCATED) 
No OVERAFAD OR 


Fic. 2.—INDIRECT LIGHTING OF A BANK. 
IN THE TOP OF CouUunTER RAILINGS. 
EXPOSED FITTINGS. 


scientific distribution of the light as either the direct 
or the semi-indirect system. In both the direct and semi- 
indirect types of equipment, it is necessary that the reflecting 
surfaces be sufficiently large to ensure adequate reflection as 
well as satisfactory diffusion. This point is too often neglected 
in an attempt to reduce the cost. Direct lighting 1s satis- 
factory for many cases of industrial interiors where the lampe 
‘can be suspended at considerable heights—I18 to 20 ft. or more. 
With direct lighting, however, particularly in case of a shallow 
open reflector, it is desirable to employ the so-called ** dif- 
fuser caps,” hung about the lamp to diffuse the light and 
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Fic. 3.—FLOOR STANDARD (INDIRECT LIGHTING). 


reduce the glare. While these diffusers cause some slight 
reduction in light, their use increases the actual effective 
illumination. Commercial lighting includes the lighting, of 
shops, offices and similar interiors. In this field of service, 
the gas-filled lamp leads to general overhead lighting by 
single large lamps, under the following systems : (1) Semi- 
indirect with simple opal glass hemispheres or ornamental 
: bowls. There is a large field of application for such com- 
plete units, replacing arm fittings and lamp clusters. (2) 
Indirect lighting. The light is reflected to the ceiling, from 
which it is again reflected and diffused about the room, pro- 
ducing when properly done the most agreeable and effective 
of illumination results from gas-filled lamps. (3) Diffusing 
gvetem employing a diffusing glass globe around the lamp. 
The first and second systems are the ones most used as the 


diffusing system does not give the eame opportunity for con- 
trolling the distribution of the light. The untutored user 
will, in general, express a preference for the semi-indirect 
system, because of the general tendency to select a fitting 
with the source of light visible. It is remarkable, however, 
how the opinion of users changes once they have had an 
opportunity of trying properly designed indirect lighting. 
Extensive tests by Dr. Ferree in the United States have 
demonstrated that the eye suffers the minimum of fatigue 
under indirect lighting. A great variety of results are given 
by semi-indirect fittings, due to the difference in density of 
the glass employed and to inattention to the proper location 
of the lamp in the bowl. The glass bowls of semi-indirect 
fittings should be of sufficient density and give the greatest 
possible diffusion with a minimum of absorption. Where 
bowls of thin light glass are used the brilliancy is apt to be 
almst as objectionable as direct lighting For show window 
lighting the new lamp requires deep reflectors completely 
hooding the lamp, the latter being suspended in a vertical 
position. The gas-filled lamp in causing the obsolescence of 
direct lighting modifies the fitting into a bowl, and will tend 
to eliminate the fitting as such, and clear the ceiling and 
interior of all exposed lighting equipment. In display light- 
ing and lighting of exteriors, the gas-filled lamp has intro- 
duced what is known as flood lighting by the wide use of 
projectors for which the new lamps are specially adapted. 
Flood lighting is very widely applied in various fields of 
exterior lighting. On the display side, it is usefully employed 
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Fic. 4.—PORTABLE TABLE STANDARD (INDIRECT LIGHTING) 
SHOWING REFLECTOR. 


in spectacular illumination. - Space does not permit more 
than a reference to the numerous other minor develop- 
ments incident to the gasfilled lamp, among others 
the special application of this lamp to kinema projection 
work—on a new principle of ‘‘ surface source” of light in 
place of a ‘‘ point” source of light. Passing reference can 
also only be made to the use rendered possible by the an 
efficiency of the new lamp of special glass bulbs to give tne 
quality of light required for (a) photographic work (photo- 
graphio blue bulb), (b) or daylight quality of light for colour- 
matching (davlight bulbs); or (c) amber light and amber 
bulbs for producing soft-toned yellow light. 2 

The meeting was arranged with the co-operation of the 
Electrical Contractors’ Association, the National Association 
of Supervising Electricians, and the Association of En- 
gineers-in-Charge. Mr. W. J. Rawlings (Past-president of 
the Electrical Contractors’ Association) presided, and the 
discussion, while indicating appreciation of the possibilities 
of gas-filled lamps, dealt with various practical difficulties, 
and drew attention to the necessity of uniform and reason- 
ably long life, uncertainty in this respect having retarded the 
more general adoption of the lamp. 
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Electrolytic Treatment of Zinc.—Addressing a meeting 
of the Amalgamated Zinc (De Bavay’s), Ltd., at Melbourne, ìn 
May, the chairman said that operations at the Risdon plant to date 
completely justified the confidence of the Board in the metallurgical 
efficiency of the electrolytic method of treatment. The commercial 
indications furnished by the first unit were that when applied to 
operations on the basis of 100 tons of zino per day, permanent 
prosperity was assured. The contemplated extensions at Risdon 
would inolude a lay-out to treat the residues from the zino plant 
and equipment for the production of lithopone, zinc oxide, and 
allied products, and of rolled zinc, sheets, and blocks. The company 
would not benefit from its heavy expenditure on the electrolytic 
zinc works until it was in full operation. : 
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BUSINESS NOTES. 


Catalogues and Lists.—ALLoY-WELDING PROCESSES, 
LTD., 149, Leadenhall Street, London, E.C. 8.—T wo bulletins relating 
to the “ A.W.P.” electric arc-welding system applied to tramway 
and light-railway work ; No. 11 dealing with repairs to permanent 
way, rolling stock, and equipment, and No. 12 with plant and 
equipment. 

Messrs. E. BENNIS & Co., Litp., Little Hulton, Bolton.— Cheap 
Neam for July has been issued. It contains contributions on the 
calorimetry of coal, control and measurement of temperatures, 
craftamanship in modern industry, fuel economy by insulation, the 
Still engine, and other matters. 

AUTOMATIC AND ELECTRIC FURNACES. 
Inn Road, London, W.C. 1. — Eight-page 
describing the Wild-Barfield electric furnace. 

Messrs. MossAy & Co., LTD., 7, Princes Street, London, S.W. 1. 
—Twenty-page fully-illustrated catalogue showing the “ Orwell ” 
electric dorries built by Messrs. Ransomes, Sims & Jefferies. The 
pictures, in addition to showing parts of the vehicles, include 
views of electric milk vans, tipping wagons, refuse removal 
vehicles, railway delivery vans, &c., also drawings of 2-—2} and 
34-ton chassis. 

Loxpon ELECTRIC STORES, Fulwood House, High Holborn, 
London. W.C. 1.—List giving prices and other particulars of 
standard D.C. shunt-wound motors for from 4 to 40 B.H.P.; 8. p. 
induction motors from } to 18 B.H.P., and A.C. starters. 

ToK MANUFACTURING CoO., LTD., Empire Works, West Ham 
Lane. London, E. 15.—Price list (giving particulars, diagram of 
connections, capacities, weights and measures—metric and English, 
prices—decimal and ordinary) of Tok rotary switches. 


LTD., 281-3, Grays 
illustrated circular 


Applications for British Trade Marks.—Below we give 
aanmmary of the recent applications for British trade marks in 
respect of goods connected with the electrical industries :— 

Design embodying steering wheel, tire, and wings. No. 389,266. 
Class 13. Parts of electric lighting and power sets. No. 389,264. 
Claas 6. Aeroplanes, aero and marine engines, internal-combustion 
engines, and parts of electric lighting and power sets. Austin 
Motor Co.. Ltd., Northfield, Birmingham. 

Design comprising four C'a within a circle and cross. No. 388,018. 
Clase 8. Paper or rubber-insulated electric cables. No. 388,019. 
"lags 40, Electric wires covered with india-rubber, Callender’s 
Cable and Construction Co.. Ltd., Hamilton House, Victoria 
Embankment, London, E. 3. February 3rd, 1919. 

Crab and tree design. No. 390,298. Class 13. Electrical 
fittings and accessories. J. A. Crabtree & Co., Ltd., 21, Upper 
Rustall Street, Walsall. April 17th, 1919. 

SSS (design). No. 390,155. Class 8. Telephonic instruments. 
Gent & Co., Ltd., Faraday Works, St. Saviour’s Road East, Leicester. 
April 14th. 1919, 

Solar. No. 388.649. Class 4. Electric carbons. Fuller's 
Carbon and Electrical Co., Ltd, Chadwell Heath, Essex, 
February 25th, 1919, 


FP. (initials embodied in design). 
Fitted electrical switchboards, Also No. 390,258. Electrical 
ie included in Class 13. Ferguson, Pailin, Ltd., Edward 
Ha Higher Openshaw, Manchester. May Sth and April 16th, 


No. 390,891. Class 8. 


oe Dome” (lettering embodied with view of dome of St. 

a s Cathedral), No. 389,749. Class 8. Dry cell batteries (not 

7 medical purposes), William John Berry, 12, Hop Exchange, 
ndon, S.E. April lst, 1919. 


l For Sale.—Machinery, shafting, &c., at a Paisley factory 
surplus Government property) ; tenders by August 14th. Squirrel- 
fe motors at Nationa) Aeroplane Factory, Aintree : tenders by 
August 6th. ` 

P July 30th the stock of an electrical goods factor isto be offered, 
Without reserve, by the Assets Auctions Co. Particulars are given 
m our advertisements to-day. 


p ltstralian Steel Industry, —It is stated that the Broken 

i ane T O0 which has already spent upwards of £3,000,000 

a ae z with its iron and steel undertaking at Newcastle, has 

‘allie a eration a scheme for spending £300,000 upon the in- 

seni a of a plant capable of supplying the Government require- 

requires respect of steel plates for shipbuilding. The company 
to be assured of a sufficient demand before proceeding. 


aoa SOlutions and Liqnidations.—CoLLINSON BROTHERS, 

F P t and power engineers, 3 and 5, Millergate. Brad- 

patuere Percy and Frank Bell Collinson have dissolved 

ia wien, mutual consent as from March 31st last. The 

vith Me. H ing carried on by Mr. F. B. Collinson, in partnership 
` Herbert, Collinson, under the old style. 

2th fae DLECTRON Co., LTD.—A meeting is called for August 

winding 4 > arsden Street, Manchester, to hear an account of the 
a P trom the liquidator, Mr. S. Lingard. 

A: Pae r ECTRIO Co., Lrp.—Mr. W. A. J. Osborne, 119, Fins- 

th ment, E.C.. has been appointed sole liquidator, in place of 


N 
Wan MAN o OTRICAL Co., 64, Newman Street, London, W. 1.— 
Mr, Beman will man & T. L. Summers have dissolved partnership. 
the same fe continue the business under the same style and at 
ontinue to renr and will attend to debts. Mr. H. Barlow will 
district, represent the company in the Lancashire and Yorkshire 
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Holidays.—The works of Messes. RANSOMES, SIMS AND 
JEFFERIES, LTD., at Ipswich, will be Closed from August 4th to 
9th for the annual holidays. — 


Sales of U.S.A. Electrical Distribntors.—Figures just 
made available show the business done last year by the three largest 
distributors of electrical goods—the General Electric Co., the 
W estinghouse Electric and Manufacturing Oo., and the Western 
Electric Co. Both the General Electric and Western Electric 
figures are for the calendar year 1918, while the Westinghouse 
figures are for the fiscal year ended March 31st. 

Sales billed last year were :—General Electric, £216,815,000 ; 
Western Electric, $145,226,000 ; and Westinghouse, $160,380,V00. 
a total of $522,421,000. Both General Electric and Westinghouse 
showed a gain over the previous year, the former $20,000,000 and 
the latter $65,000,000. Western electric sales dropped behind 
those for 1917 by $5,000,000. 

Unfilled orders were as follows :—General Electric, January | st. 
$80,000,000 ; Western Electric, January Ist, $26,265,000 ; Westing- 
house, April Ist, $76,248,000, a total of $172,513.000. This total 
is less than that unfilled a year previous by about 884,000,000. On 
April Ist, 1918, however, Westinghouse unfilled orders totalled 
$147,858,000. 

The above figures, it is well to remember, do not represent 
altoxether the regular products of thethree companies. Considerable 
war work was done, which chanyed the relative importance in the 
sales ladder of many of the companies’ normal products. More- 
Over, there are included certain munition sales and electrical 
articles of a war nature never before manufactured. 

Furthermore, when making comparisons with previous years, 
Care must be taken not to confuse values with volumes. It has 
been estimated that electrical goods. generally speaking, were about 
65 per cent. higher in 1918 than before the war. Ifa comparison 
of volumes is desired, the figure will be found useful.: On this 
basis the volume of goods billed last year was around 50 per cent. 
more than the volume billed in the record pre-war year of 1913.--- 
Hleetrical World. 


Discharged Officer Wants an Opening.—A discharged 
wounded R.A.F. observer, with seven years’ practical and com- 
mercial experience of the electrical trade, is anxious tu take charge 
of office and material for a private firm. His qualifications include 
uccountancy and costing, and he will gu anywhere desired. Will 
firms willing to consider the case communicate with the Editors, 
ELECTRICAL REVIEW ? 


Non-Ferrous Metal Industry Act.—Names of further 
licensees under this Act are given in the London Gazette for 


July 22nd. 


Exports to Germany.—The Export Licence Department 
announces that the blockade of Germany having been raised, an 
Open General Licence has been issued permitting the export of 
goods on List “C” to all parts of Germany without the necessity 
of obtaining individual export licences or observing any special 
formalities. Goods exported ria Holland need no longer be con- 
signed to the Standard Bank of South Africa, Rotterdam. In the 
case of Holland and Switzerland, consignment to the Netherlands 
Oversea Trust and Société Suisse de Surveillance Economique 
respectively is no longer necessary. 


Sirocco War Record.—Mexsrs. Davipsonx & Co., LTD., 
of Sirocco Engineering Works, Belfast, have compiled a 24-page 
booklet giving particulars of the company’s record in the war. A 
list of the men who joined the Colours is followed by one stating 
the names and occupations of those who made the supreme sacrifice. 
Under the war allowances fund upwards of £10,000 has been dis- 
bursed. Ilustrated notices appear respecting the part played in 
connection with the war by the works, and by the “` Sirocco ” manu- 
factures, such as drying plants, field kitchens, warship fans, 
merchant service fans, periscopes, tank fans, drying plants for 
explosives, and plants for cooling electrical machinery. To electric 
power stations alone 472 ` Sirocco” induced or forced draught 
fans were supplied, and 91 plants were furnished for cooling power 
station generators. | 


Trade Announcements.—Mr. Gro. H. RATTLE, who 
has returned to civil life, has reopened business as an electrical 
engineer at Station Road, Oxted (Surrey). 

THE East KENT ELECTRIC LAMP ICO. have opened premises at 
Station Road West. Canterbury. 

MEssks. GLENISTER, WOODGER & SMITH'S, LTD., have com- 
menced business as estate agents and valuers at 262, King Street, 
Hammersmith, W.6. They will sell principally for the motor 
and general engineering trades, with which Mr. F. G. Woodger, 
one of the partners, has been closely associated for many years. 
Mr. Sydney Smith, another partner, who has just been demobilised 
atter 44 years’ service, was a lieutenant in the Wiltshire Regiment. 

THE CHLORIDE ELECTRICAL STORAGE Co.. LTD., Clifton 
Junction, near Manchester, have appointed Mr. Donald Sinclair, 
A.M.I.E.E. (until recently resident engineer at Glasgow for the 
G.E.C.) as their representative for Scotland and the English Border 
Counties—the district previously covered by Mr. E. C. Hart. Mr. 
Sinclair’s address is Box 15, Royal Exchange, Glasgow. 

Messrs. MAITLAND & Co., electrical engineers, have removed to 
29, Princess Street, Manchester. 

THE IMPROVED SOLIDITE Co.. Lrp., have removed to extensive 
new works at Advance Works, Jews Row, Wandsworth, London, 
S.W. 18. 

MESSRS. SHIPTON & Co. have opened at 14, Great Queen Street, 
Kingsway, W.C. 2, as electrical engineers, telephone specialists, 
and factors, and desire to receive manufacturers’ catalogues, &c., 
ot bells, telephones, and accessories, : 
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Book Notices.—The Engineer Directory. No. 19. 


London: The Engineer.—Thia is an iron and steel trades directory 


and buyers’ guide. followed by an alphabetical list of the manu- 


tacturers included in the directory, together with their telephone 
numbers. and telegraphic addresses. A further section states the 
telegraphic addresses alphabetically and the codes used. 

" Anglo-Spanish Edition of the Bulletin of the Federation of 
British Industries.” June, 1919: 

The Beama Journal. July, 1919. 
Kingsway, W.C. 1s. net. 

Income and Excess Profits Taxes. “The Financial Times 


Income-Tax Guide.” Revised and Enlarged Edition. 1s. net. 
London : The Financial Timex. 


London: King’s House, 


Tricity Show-rooms.—We are informed that the British 
Electric Transformer Co., Ltd., has taken premises adjoining 
Tricity House,’ 48 and 50, Oxford Street, and is fitting them up 
aa show-rooms for demonstrating the ‘Tricity " cookers, dame 
fires, table ware, xc.. to contractors and their clients. The new 
premises will be ready early in September. 


LIGHTING AND POWER NOTES. 


Abercarn.—The B. of T. has extended the E.I. Order 


for six months. 


Aberdeen.—WaTeER PowEr.—The Electricity Com- 


mittee is to report upon the practicability of adopting water power 
for the generation of electricity. 


Aldershot.— PRorosep Price Increase.—The U.D.C. 


has decided to apply to the B. of T. as a precautionary measure for 


an Order, enabling the price of energy to be increased if necessary 
to Is. per unit, 


Bacup.—PRovosrp Loaxn.—The T.C. is recommended 
to make application for borrowing powers for £12.000 for exten- 
sions tothe electricity undertaking. These will include a new 6.000- 
volt supply cable from the generating station at Rawtenstall to 
Bacup, which will more than double the present capacity. 


Barnes.—PRick Revision.—The contract tariff rate has 
been extended as follows :—3d. per week per 20-watt lamp 
demanded, with a minimum demand of two lamps. From the 
September quarter, charges will be—Private lighting, 5d. per unit, 
without discount ; power. cooking, and heating, 2d. per unit, with 
discount as follows: 1,000 units per month, 5 per cent. ; 1,500, 
10 per cent. ; 2,000, 15 per cent. ; 2,500, 20 per cent. ; and 3,000, 
25 per cent. No alteration is to be made in charges for public 
lighting or charges under the rateable-value tariff. 


Bath.—AREA EXTENSION.—Notice has been received 


from the Kingswood E.S. Co. applying for powers to supply elec- 
tricity in the district, 


Birmingham.— PROPOSED PRICE [ncrEase.—It has been 
decided to ask the T.C., in the event of a 68. advance in the price 
of coal becoming operative, for power to advance the charges for 
electricity by 4d. per unit for lighting and jd. for L.T. power. In 
the event of the price of coal being advanced by a sum less than 
6s., the advanced price for energy would be proportionately less. 


Cardiff—— YtaR’s Workinc.—The annual report on the 
working of the Corporation electricity department shows a total 
revenue of £79,712, against £66,172 ; expenditure, £56,522, against 
£46,742 ; interest and sinking fund, Ac., £21,020, against £21,218 ; 
surplus, £2,170, against £1,758 deficit last year. Units sold 
increased by 1,656,323 to 9,367.06, and units generated numbered 
11,609,075, against 9.404.346; maximum load was 4,754 KW., and 
the power factor, 22°6 per cent. Consumers increased by 62 to 
4,354 ; connections, equivalent in kw., by 636 to 16,308 ; motors 
by 30, or 523 H.P., to 1,148, or 4,414 H.P. Income from street 
lighting hag increased from £1,923 to £3,579, against £10,000 in 
pre-war times. Income from electric heating shows an increase 
of 37 per cent., or 769,542 units, whilst that derived from private 
lighting amounted to £40,225, against £39,446. Of the total 
units generated, 11,063,203 were supplied by the Roath power 
station, at a cost of 0°675d., and Eldon Road station was responsible 
for 445,872 units, at a cost of 2°19d. per unit. Steps are being 
taken to close down the latter station at the earliest possible date. 


Colwyn Bay.—RuLk Suppiy.—The U.D.C. has referred 
to a Committee a draft agreement submitted by the North Wales 
Power and Traction Co.. under which Colwyn Bay will receive 
electricity in bulk from the company. 


Cowbridge and Penybont.—Tlie B. of T. has extended 
the E.L. Order for six months. 


Croydon.—INQuiky.—No opposition was offered at the 
inquiry last week on behalf of the Ministry of Health into the 
B.C.'s application for sanction to borrow £122,000 for extensions 
to the electricity undertaking. 

The town clerk explained details, and said that they were advised 
that if the national system of supply came about Croydon would 
be, geographically, on the fringe of the London system. Mr. 


Cramb (borough electrical engineer) said the position was likely to 
be extremely serious unless they could yo on with this work. Mr. 
J. H. Rider said it the proposed improvements were carried out 
there would be a saving of over £20,000 a year. As they had not 
been able to get any proper offer of a bulk supply, his opinion was 
that the scheme now proposed by the Corporation was the best. 


Exeter.—Houks or Work.—Upon the request of the 
National Union of General Workers. it has been resolved that the 
working hours of the day workers be reduced to 47 per week, and 
that the shift workers receive one shift off a week. 


Great Harwood.—TiIMe ExTENSION.—The B. of T. has 
extended the E.L. Order for another six months, and the Council is 
renewing the application for a further extension. 


Hove.—Miniutm CuHarce.--The minimum charge of 


13s. 4d. for a consumption of less than 20 units in any one quarter 
is to be reimposed, 


Holl.—Prorosep Exrensions.—The acting electrical 
engineer reported that he had received an application froma cement 


company about to establish works at Melton, near Ferriby, for an 


annual supply of about 14 or 15 million units for power. In order 
to carry cut the order no time must be lost in installing additional 
machinery. The Committee agreed that the firm be informed that 
the Corporation was willing to afford the supply, subject to agree- 
ment for a term of years, and subject also to the Corporation 
obtaining sanction to borrow the necessary money for plant. 

LOAN SancTion.—The L.G.B. has sanctioned the loan of over 
£100,000 for the extension of the electrical plant. The inyuirv 
took place about a fortnight ago. 


Ipswich. YEAR’s WorkKING.—The annual report on the 
working of the electricity department for the year ending March 
3lst last shows a total revenue of £55,141, ayrainst £55.720 ; work- 
ing expenses, £48,651. against £40,304 ; interest, £5,936 ; appro- 
priated for loan repayment, £7,832 ; other purposes, £355 ; leaving 
a deficit of £7,633, Consumers increased by 35 to 1,996; KW. cou- 
nected increased by 28 to 8.360; motors connected numbered 930, 
Or 5,077 H.P.; maximum load was: lighting and power, 2.205 KW.: 
traction, 424 KW.; capacity of plant. 3,511 KW. ; units generated, 
7,478,784, against 8,496,445: units sold 5.737.961, against 6,797,374 ; 
public lighting 18,353, ayainst 4,030; private lighting 687,220, 
avainst 840,197; power 4.486.810, against 5.245.494; traction 
045,578, avainst 708,653, Revenue from the electric vehicle garage 
increased by £537, or 173 per cent.. excluding energy sold for 
charging vehicles, 58 065 units, which netted £380; 13 cars are 
being housed regularly, random vehicles in addition. The year 
under review has been the most difficult one in the history of the 
undertaking. Under pressure from the Ministry of Munitions and 
the Air Board, it was constantly beiny urged to take on new 
demands, the while it was overloaded. In regard to boilers, with 
every unit working. it was hardly ever possible to maintain the 
normal steam pressure for any length of time, with consequent 
disastrous effects upon certain parts of the plant (notably turbine 
blading), its capacity, and working coste, According to promises 
given when ordered, a new boiler ought to have been ready for 
steaming in August, 1918. It was not, however, completed until 
December last, too late to afford relief. The frequent breakdowns 
which were experienced, 20 of which were serious, were the result 
of having to over-run the plant, and of the impossibility of laying 
off plant for repair. One result of the shortage of plant, the magni- 
tude of the demand, and the frequent breakdowns was to necessitate, 
upon very many occasions, the shutting down of the tramway ser- 
vices for portions of a day, the instructions of the Ministry of 
Munitions being that the tramways were in this matter to be the 
first to be sacrificed. But upon many occasions this step did not 
afford sufficient relief, and it was found necessary to call upon the 
larve engineering firms to stop some of tneir motors for the time 
being. otherwise the whole supply would have had to be cut off. 
The serious position of the power station, as revealed in the early 
part of the year. awakened the Ministry of Munitions to the neces- 
sity of permitting the Corporation to place additional generating 
plant on order. Plans were prepared in March, 1918, for an 
extension of buildings, to provide for a new 3,000-Kw. turbo- 
alternator, switchgear, &c , the estimated cost, including the plant, 
being £50,000. The Ministry approved the scheme, except in 
regard to building extensions, and suggested that the plant should 
be put into the existing engine room, removing old plant for the 
purpose. On May 23rd a new scheme. on lines in accordance with 
the instructions of the Ministry, was submitted and approved. The 
scheme and estimate, the latter totalling £43.000, were passed by 
the Council on June 19th, 1918: but as the proposals had to be 
finally approved by the Works Sub-Committee of the War Cabinet, 
it was not until August 3rd that a priority certificate was issued. 
enabling the makers of the plant to put the work in hand. So far 
aa can be seen, it will be towards the end of August before it can 
be hoped to have the new plant running. 


Kingston-apon-Hull,—YeEar’s Workinc.—The annual 
report on the working of the electricity undertaking for the year 
ending March 31st, 1919, shows that the total income amounted to 
#144,369, an increase of £24,635. Working expenses were 
£105,258. The credit balance on revenue account was £39,110, 
and, after meeting interest and loan repayment charges (£38,552). 
and income-tax (£3,003), there was a shortage of £2.53ő on the 
years working, which was partly met by transferring £1,591 from 
the reserve fund, the remaining adverse balance of £944 being 
carried forward. Loan instalments amounted to £21,473, and the 
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loan debt has been reduced by £88,397, whilst the sinking fund 


amounted to £202,172. The whole of the reserve fund has been. 


applied ; capital outlay during the year waa £17,888. Total unita 
generated numbered 25,964,370, against 26,443,170, and units sold, 
19,538,090, against 20,125,652. There are now 5,359 consumers, 
the maximum demand being 8.850 kw. The removal of Govern- 
ment restrictions have rendered possible the overhaul of the 
existing plant : repairs to No. 1 turbo set have resulted in a saving 
in steam consumption of 20 per cent. There has been recently a 
large increase in the demand for energy, and the proposed measures 
for the superseding of the old plant are in hand. The Committee 
decided several mouths ago to consider the question of tariffs on 
completion of the present accounts, 


Kirkcaldy. — YEAR’'s Working.—The annual report on 
the working of the electricity undertaking for the year ending 
May 15th last. shows that energy for the tramways has been 
charged at Id. per unit, against 14d. last year. Gross profit 
carried to net revenue account was £4,861], against £5,186, and 
after payment of interest and sinking-fund charges, there was a 
deficit of £875. Total income was £23,008; working expenses, 
£18,147; interest on capital, £3,101; and sinking fund. £2,593. 
Total units sold numbered 2,462,262, or 4 per cent. increase ; 
tramways, 734,840, or 2 per cent. increase ; public lighting, 39,279 
or 19 per cent. increase ; private lighting, 219,295, or 7 per cent. 
decrease ; power, ],468,848, or 6 per cent, increase. The number 
of consumers increased by 29 to &15; B.H.P. of motors connected 
by 67to 2,291 ; and the equivalent in KW. of heaters connected by 
51 to 183. The load factor was 27°7 per cent., and the maximum 
demand 1,012 kw. Coal consumed per unit sold was 10°75 1b., 
against 9°75 lb. last year. 


London.—Pusiic Licutina.—The City Corporation 
proposes to grant to the City of London E.L. Co. a 50 per cent. 
increase on the pre-war contract prices for public lighting for a 
period of 12 months, to date from January lst last, following the 
official declaration of Peace. The present price is 35 per cent. 
above the contract. 


Londonderry.—L.G.B. INguiry.—A L.G.B. inquiry was 
held into the application of the Corporation for a supplemental 
loan of £67,000 for extensions to the electricity undertaking. 


Matlock. —_WatrtR Power.—Mr. H. T. Cook, of London, 
consulting engineer, has presented a report upon a hydro-electric 
scheme. The two centres from which power can be drawn include 
the Bentley Book, which is considered the most suitable source. 

Prov. ORDER.—The U.D.C. has received notice from the Notts. 
and Derbyshire E.P. Co. of its intention to apply to the B. of T. for 
a prov. order. 


North Shields.—M. or H. INquiry.—An inquiry was held 
on the 15th inst. by Colonel T. E. Ekin into the application by the 
Tynemouth Corporation for sanction to borrow £10,000 in con- 
nection with the electricity undertaking. At present the Corpora- 
tion receives energy in bulk from the Newcastle-upon-Tyne E.S. 
Co. under an agreement by which the Corporation had to run its 
steam plant during the winter months. Asa matter of fact, the 
company had been able to supply the Corporation with sufficient 
energy without the running of the steam plant, and the company 
is now prepared to enter into an agreement to supply the Cor- 
poration without the steam plant being used. It is, therefore, 
proposed to sell this plant, as the loans are not far from maturity, 
and the proceeds will go towards paying off the balance. It is 
proposed to install a 65U0-KW. rotary converter, and money is also 
required for mains and service extensions. In order to economise, 
it is proposed to change over part of the system to three-phase. 


Penang (Malaya).— Y tA R's WoRKING.—The report for the 
year ending December 31st, 1918, on the working of the electricity 
supply department of the municipality of George Town showa that 
progress in the matter of extensions was almost at a standstill, 
owing vo war restrictions, and progress in extending the supply to 
private consumers has about reached the limits of the capacity of 
the station and distributing network. Notwithstanding increased 
costs of all materials, it has been possible to maintain the supply 
without raising the price per unit sold. There were six “faults ” 
on mains during the year ; 337 yards of three-core 0'025 in. bare wire 
main was laid, being an example of the engineer and manager's 
(Mr. O. V, Thomas) bare wire system, insulated with “ Habrakol ` 
manufactured by a local company under his patents. The first 
example of the system, consisting of 800 yards of 0'05 aq. in. three- 
Wire, bare copper main, laid on specially designed bridges in 
cast-iron troughing, has been in successful operation since Sep- 
tember, 1910. Street lamps, disconnected under special war 
Instructions, were re-connected in June ; 3,154 private installations 
Were being supplied, representing an aggregate installed demand 
equivalent of 104,206 3U-watt lamps; the net increase being 176 
Installations, with an equivalent in 30-watt lamps of 6,119. During 
the war years the aggregate demand of private consumers’ instal- 
lations, including all consuming devices connected, expressed in 
equivalent number of 30-watt lamps, increased 52°2 per cent. in 
these four years. Owing to the overloading of the distributing 
cables, it became necessary to refuse all applications within certain 
town limite, excepting for supplies requisitioned for daylight hours 
only, Units sold totalled 2,070,645, against 1,925,694; public 
lighting, 279,208, against 262,491: private supply, 1,529,660, 
agalnat 1,393,274; traction, 254,220, against 266.110; _miecel- 
laneous, 3,557, against 4,819. Revenue earned showed an increase 
of $26,619, or 7 per cent. The department earned an average of 
198 cents per unit sold in 1918. The tramway department and 


all industrial motors were supplied at a flat rate of 10 cents per 
unit. Expenditure exceeded that of the previous year by 
$40,160 (23°8 per cent.). The year under review resulted in a 
gross profit of $201,265, representing a return of 18°7 per cent. ou 
the total expended capital, against 20°3 per cent. the previous year. — 
After payment of charges due to capital, there remained a net 
profit of $94,805, representing a return of 8'8 per cent. on the total 
expended capital. | 
The undertaking has now arrived at a stage when extensions of 


a comprehensive character are urgently needed. The proposals, 


delayed because of the impoasibility of their execution during the 
war, include additional plant comprising a steam turbo-generator. 
boilers, condensing plant, &c., and additional feeder, sub-feeder and 
distributor cables. Would-be consumers’ applications are insistent 
and urgent. When the capacity of the undertaking has been 
enlarged, it will be possible to make important reductions in the- 
charges. - 

In December a flood occurred, and the whole supply was inter- | 
rupted for 12 hours. Towards the end of the year the organisation | 
was tried beyond precedent owing tothe amount of sickness caused 
by the influenza. 


Radcliffe—Parick Increast.—The price of electricity is 
to be increased by 75 per cent. over 1914 rates for private lighting. 
85 per cent. for power, and 50 per cent. for tramways, the increase: 
prices to come into force from the end of the present quarter. 
Large users of power are regulated by the coal clause. 


Rhyl.—M. or H. Inquiry.—A public inquiry was held, 
last week, on behalf of the Ministry of Health regarding the 
Council's application to borrow £10,500 for the development of 
the electricity undertaking. The local authorities are pushing on 
with the scheme. 


Richmond (Surrey).—PkoPosED Price INcRKAse.—The 
Richmond E.L. and P. Co. proposes to increase charges for electricity 
by a further 20 per cent., making 35 per cent. above the price 
fixed by the 1913 Act. 


Rotherham.—Loans Reier BiLL.—The Bill promoted 
by the Corporation for the purpose of making further provision in 
regard to certain loans raised for the purposes of the electricity 
uodertaking came before the Committee of the House Commons 
last week. The Corporation has nearly completed an electricity 
undertaking, largely at the desire of the Government, at a cost of 
£823,000, and one of the objects of the Bill was to suspend the 
operation of the sinkiny fund, and the obligation to pay the first 
instalment of principal until March 31st, 1921. The generating 
station was built for war purposes, and it was hoped that it would 
be completed to a sufficient extent to be able to supply electricity 
in part in 1917, and in whole in 1918. It was now hoped to 
supply in September next. Under the terms of the Government 
Electricity Bill this undertaking would be taken over in two yeara’ 
time with existing liabilities, so that if the Bill were not passed 
the ratepayers would have paid £80,000 for nothing. The Com- 
mittee, in view of the special circumstances, decided to pass the 
Bill, which was ordered to be reported for the third reading. 


Rugeley.— E.L. Scoemg.—Having received a notification 
from the Rugeley Gas Co. with regard to its application to the 
B. of T. for statutory powers to supply electricity when occasion 
offered, the U.D.C. has decided to apply at once to the B. of T. for 
statutory powers to enable the Council to lay down the necessary 
plant and supply electricity. 


Sheffield. —Mintuum OHaRGE. — Following upon the 
minimum charge of 13s. 4d. being, due to some misunderstanding, 
recently enforced without consultation with the Committee, it 
has now been decided that the bills which caused irritation shall 
be for the present withdrawn. and the whole question of charges 
reconsidered. 


South Africa.—Mosse, Bay.—The offer of Colonel 
McKinery to provide a supply of electricity fora term of 7, 14, or 
21 years has now been withdrawn, owing to the delay of the 
Municipal Council in deciding and also owing to the advance in 
the cost of material. The work will now be undertaken depart- 
mentally by the Council at a probable cost of £30,000. 

WORCESTER.—A meeting of ratepayers adopted the scheme for 
augmenting the electrical] plant at a cost of £10,000, and agreed 
to the Council raising a loan for the purpose. The Mayor stated 
that the demand for light and power had quickly outgrown the 
supply, and that the prospects for the future development of the 
town were very bright. 


Southport. — TENDERS AcCEPTED.—The tender of Messrs. 
Yates £ Thom for two boilers at £5,100, and that of the British 
Insulated Wire Co. for cable, have been accepted. 


Stamford.— The application of the Urban Electric Supply 
Co. for an Order under the Statutary Undertakings (Temporary 
Increase of Charges) Act has been refused. 

PROPOSED PURCHASE.—The T.C. has deferred until October the 
question of purchasing the undertaking of the Urban E.S. Co., Ltd. 


Ventnor.—Price Revision.—The B. of T. bas granted 
the Isle of Wight Electric Light Co. an order empowering it to 
raise the price of electricity to 9d. per unit. | 


Winchester.— PUBLIC LIGHTING. —The agreement between 
the Corporation and the Gas Co. for public lighting is to end, and 
a new contract is to be negotiated giving the Council freedom to 
install electricity in any thoroughfare, as 
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Wales.—Purcuasr.—A Bil] is being promoted on 
behalf of the Bedwellty, Gelligaer, and Mynyddislwyn U.D. 
Councils for the purchase of the undertaking of the Rhymney 
Valley General E.P. Co. for £9,000. The company obtains supplies 
in bulk from the South Wales E.P.D. Co. and the Powell Duffryn 
-~ Collery. That portion of the undertaking situated within Gelligaer 

te to be sold to the Gelligaer Council for £5,783, and that 
portion within Mynyddislwyn to the Mynyddislwyn Council for 
#200, the other portion of the undertaking being taken over by 
Bedwellty. pe a ica > 

- Walsall.—Year’s Workina.—The revenue during the 
year ended March 31st last was £56,361, against £40,252, and the 
expenditure, £32,440, against £26,302. Although a net profit of 
- only £895 was shown, the Committee had spent over £8,000 in 


a wiping . off. outstanding debts on superseded plant, and these two 


items combined showed a balance of £9,030. Regarding an 
accumulated deficit of £8,000 a claim had been made against the 
Ministry. of Munitions in respect of this loss, 


` Wendover.—Mr. W. A. Turnbull, electrical engineer to 
the Aylesbury T.C., has informed the P.C. that he has not pro- 
ceeded with negotiations for extending the area of supply, and he 
offered to give particulars of the cost of a supply from Aylesbury, 
which would become one of the centres of supply. 


Wolverhampton.— Y EAR’s WorRKING.—The annual report 
of the electricity undertaking states that the gross profit for the 
year amounted to £51,333, out of which the following charges had 
to be met :—Interest on capital, £13.177; repayment of capital, 
£19,803 ; leaving a net profit of £18,353. Fuel has increased 
to £2,624 this year, or by £15,035, despite the fact that, 
notwithstanding an increased output of 3,870,070 units generated, 
the total fuel used was 5,151 tons less than last year. This ex- 
penditure was 79 per cent. of the total works costs. The total 
wages paid out of revenue were £22,544 ; war bonuses were £12,128. 
The wages increase amounts to 69 per cent. this year over last year, 
and the total bonuses are an increase on the basic rates of 1164 per 
cent. Repairs and. maintenance showed an actual decrease of 
£217; the amount contributed by the department to the rates has 
creased to £4,7X%, and the capital charges have gone up to 
32.980, an increase of £%,197. Total revenue earned was 
£171,278, against £121,172 last year. Power and industrial 
supplies have increased by 2.414.943 units. The amount in the 
reserve fund now stands at £29.329. 


TRAMWAY AND RAILWAY NOTES. 


Bolton.—NeEw Cars.—HKight new cars are to be pur- 
chased of the * bogg ” type. 


Burnoley.—StRIKE.—The tramway employés struck work 
on “ Peace ` Day and Sunday last because the Corporation refused 
their application for double pay and an additional day’s boliday 
with pay afterwards to those compelled to work, with an ordinary 
day's pay for those not employed. The Corporation based its 
refusal on the fact that Peace celebrations had been postponed 
until August 4th. 


` Cardiff.—Yrar’s Workinc.—The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st. 1918, shows a total revenue of £213,958, against 
£189,909 ; working expenses, £126,806, against £108.811; gross 
profit, £87,998, against £41,491; interest and other charges, 
£22,357, against £22,697 ; sinking fund, £26,133, against £24,883 ; 
. net balance. £27,144, against £22,974 ; rate relief, £5,000; depre- 
ciation, £21,947, against £6,947; and balance, £197, against 
£16,027. Amount of sinking fund and loans repaid, £372,685, 
and other funds in hand, £142,928. Passengers carried numbered 
%6.979,895, against 33,540,801, and units used, 3,328 845, against 
3,387,332. The new turbo-alternator worked satisfactorily, and the 
output from the station showed an increase of 2,110,219 units, 
with a total output of 14,536,046 units. During the year only two 
breakdowns occurred, due to overhead equipment. The electric 
vehicle has been an unqualified success, and a distinct improve- 
ment upon the old petrol vehicles. 


Essex.—PrRoposeD Lieut RarLway.—The Light Rail- 
way Commissioners held an inquiry at Southminster, last week, 
into the application for an order to construct a light railway from 
Southminster to Bradwell. a distance of 6} miles. The Commis- 
sioners reserved their decision until it is ascertained what support 
will be given financially to the scheme by the Government. 


Falkirk.—STRIKE.—Owing to a strike, the tramway 
services have stopped. The employés demand double pay for work 
`> òn public holidays, and have refused an offer of time and-a-half. 


Heworth.—RAILLESs TRactrion.—It is hoped to have 
a. .railless trolley service running by Christmas. which it is 
thought will be a good preparation for the tramway system which 
will be ultimately required. 


Ipswich.—YEaR’s WoRKING.—The annual report on 
the working of the Corporation tramway department for the year 
ending March 31st last, shows a total revenue of £38,300, against 

- £34,817; working expenses £30,279, against £27,071; interest 
£3,162, against £3,244; loan repayment £2,487, against £2,413; 
leaving a net balance of £2,295, against £1,478, Passengers 


carried numbered 6.224,608, against units used 
numbered 545,578, against 708,653. 

BRITISH TRAMWAY Raiis.—The T.C. has decided to buy tram- 
way rails trom a British firm, although an American tender at 
£16 5s. per ton was 15} per cent. cheaper. It is said that a cargo 
of Canadian steel has arrived at Newport, Mon., the price, plus 
Atlantic freight, being less than home rates. 


Kirkcaldy. Year's Workina.—The annual report on 
the tramway undertaking for the year ending May 31st last shows 
a gross profit carried to net revenue account of £8,365, against 
£6,092, and after payment of interest, sinking fund, and deprecia- 
tion, a net surplus of £2,327. Total income was £28,060 ; working 
expenses, £19,696 ; interest on capital, £3,200; sinking fund. 
£2,218; and depreciation, £501. Capital expended amounts to 
£99,787 ; sinking fund repaid, £30,347 ; depreciation. £7,859 ; and 
total interest to £44,178. Operating costs were 11°26d., against 
8°53d. per car-mile ; traffic receipts, 15 792d. per car-mile, against 
11°702d. ; receipts from passengers’ luggage were £162, against £147; 
36 accidents were reported, an increase of 5 compared with last 
year. The track is being kept in repair by the old methods, the 
estimated cost of which during the coming year is £2,000, but 
welding plant has been ordered. 


Lancashire.—Several collieries which should have been 
working in the Manchester and Bolton areas had to close down 
last Saturday (Peace Day) owing to so many of the men being 
unable to reach the pits at the proper time for descending. owing 
to the late starting of the local tramcar services. 


Liverpool New Cars.—It hae been decided to pur- 


chase 20 more cars of a similar type to those already in use, 


London.— TRAFFIC INQUIRY CLOSED.—As far as taking 
oral evidence is concerned, the Select Committee of the House 
of Commons, which has inquired into the reasons and remedy for the 
congested condition of London traffic, concluded its work last week. 
On July 17th the members were to meet to consider their report. 

ACCIDENT.—Late on Saturday night a fully-laden tramcar, pro- 
ceeding towards Kew Bridge along the High Street, Brentford, 
suddenly left the rails and overturned; 18 persons had to be 
medically attended. The car was removed on Sunday morning. 
This stretch of track is in a very dangerous condition, causing 
several cars to overturn within the last few months, but track 
reconstruction is proceeding, a considerable portion having already 
been relaid between Kew Bridge and Turnham Green. 

L.C.C. TRAMWAY FaREs.—In a report submitted to the L.C.C., 
on Wednesday, the Tramway Committee states that the suggestion 
put forward that intermediate 4d. fares should be re-introduced 
might lead to a reduction in revenue of £217,000 per year. Nor 
does it consider the time opportune for re-instating ordinary 
transfer and return fares, It is pointed out that for ld. the L.C.C. 
carries passengers further than any other undertaking in London— 
14 miles compared with the next highest, East Ham Corporation, 
which gives 1, miles. A proposal was made that monthly or 
quarterly season tickets should be issued. 


Newport.—ELectric VEHICLES.—Electric instead of 
the present horsed vehicles are to be adopted for scavenging. 


Penang (Malaya).—YrAR’s Workine.—The report 
for the year ending December 31st, 1918, on the operation of the 
municipal electric tramways of George Town shows that the usual 
services were maintained, but with a reduced number of cars, without 
serious interruption. Maintenance was carried on under severe 
difficulties, as it was impossible to obtain requisite materials. As 
an example of these difficulties, it may be mentioned that worn out 
motor pinions on the cars were replaced by slightly less worn out 
pinions recovered from the scrap heap. An electric locomotive, 
for the special purpose of relieving the passenger cars of the heavy 
haulage of tin and tin ore for the Eastern Smelting Co., ordered 
from U.S.A. in 1916, as it could not be obtained from England in 
war time, was reported to have left America in July, 1918, but up 
to May last had not arrived. 

Traffic statistics show length of single track 11°67 miles, and 
passengers carried 5,840,887, against 5,597,667. Revenue earned 
(passengers $156,832, 6°3 per cent. increase. and goods $4.740, 
DT per cent. decrease) was $162,692, 5°8 per cent. increase. 
Operating costs were $97,200, or 24°5 per car-mile, or 3°36 per 
cent. increase. Charges due to capital amounted to $53,051, 
10°2 per cent. increase. The balance amounted $65,491, represent- 
ing a gross profit of 11°3 per cent.. against the previous year's 
record of 10°6 per cent. The net profit, after providing for capital 
charges, amounted to $11,840, representing 2 per cent. on the total 
expended capital. 

Plans for the extension of the system were approved before the 
war. Thequestion is under consideration of modifying the original 
proposals by substituting the railless trolley system. 


Scotland. — TRimMways INDUSTRIAL CoUNCIL. — A 
meeting was held in the City Chambers, Edinburgh, of repre- 
sentatives of the municipal tramways in the Scottish area to con- 
sider the appointment of a representative to the National Joint 
Industrial Council for Tramways. Mr. Peter Fisher, general 
manager of Dundee tramways, presided. The general opinion was 
expressed that if, along with the employés of municipal tramways, 
the companies and employés who work tramways in Scotland 
would fall into line with municipalities. it would be better to form 
a purely Scottish Industrial Council. The meeting was adjourned 


in order to ascertain if the companies and their employés were 
favourable to the project. 


South Africa.—StTRIKE.—The tramway men at Cape 
Town have struck work, and the servic2 is at a standstill, 
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United States.—(tiving evidence before the Commission 
investigating the cost of operations of the electric railroads, Mr. 
Tripps, chairman of the American Electric Association, predicted 
the early bankruptcy of electric tramways unless there was an 
increase in fares. 


Women Employés.—The last four female employes on 
Accrington Corporation tramways concluded their term of employ- 
ment on July 16th. 

Edinburgh T.C. states that in taking over the staff of the trum- 
way company it took over the agreement that the employment of 
women should be for the period of the war only. The present 
state of affairs only was being dealt with, and no deliverances were 
given as to what the Council might do in the future in regard to 
the employment of women. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Censorship Abolished.—The commercial cable 
censorship was abolished from midnight on Wednesday last. This 
will permit the reintroduction of private codes in telegrams for 
practically all countries outside Europe, except Japan, and French. 
Italian, and Portuguese possessions. New abbreviated addresses 
may be regiatered without restriction. In France, Italy. Norway, 
Portugal. Sweden, and Switzerland censorship restrictions are still 


in force. 


Canadian Telephones and Telegraphs. — “Statistics 
relative to telephone and telegraph companies doing business in 
Canada, covering the year which closed on June 30th, 1918, were 
tabled in the House of Commons recently by the Minister of Rail- 
ways. According to the Electrical News, a substantial development 
of the telephone business is noted. The number of reporting com- 
panies increased from 1.695 in 1917 to 2,007 in 1918. The xrowth 
was greater in Saskatchewan than in any other Province; the 
Governments of Alberta and Manitoba own practically all of the 
telephone systems in the two Provinces. Saskatchewan is also a 
larve owner of telephones, but there are. in addition, in that 
Province about 1,000 lines in the hands of private organisations. 
The capitalisation of telephone companies operating in Canada is 
given as o55,274,691, and the cost as $104,368,627, an increase of 
$10.000,000 as compared with 1917. Earnings of the companies in 
the 12 months under review amounted to $22,753,289, while operat- 
ing expenses totalled $13.644,524. Net earnings were $9,108,765 
in 1918, ag compared with $8,025,855 in 1917. 

Coming to the telegraph companies. the figures presented show 
that on June 30th, 191%, their cost was placed at $10,226,988, a 
slight increase over the previous year, while the capitalisation of 
the companies having headquarters in Canada was 3%0.300,000. The 
gross revenue was 387,770,640, as compared with $7.272.755 for the 
previous 12 months. Operating expenses were $5,820,335, as com- 
pared with $4,940,228. The net operating revenue amounted to 
$2,016,429. Wire mileage totalled 210,100, a slight increase over 
the previous year. The number of telegraph oftices totalled 4,664, 
as against 4,615 at the end of June, 1917. 


Telephone Express Service.—MMr. P. Pearse, in Tuesday's 
Parliamentary debates, said that the restoration of the London 
telephone express service was under consideration. He was unable 
to fix a date when the London- Paris service would be available to 
the public: all the circuits available were fully occupied with 
(Government messages. 


War-Office Telegrams.—Mr. Churchill states that the 
number of telegrams sent on Government service from the War 
Office was—in January, 1919, 39,275; June, 1919, 16.228 : January. 
1914, 1.172. The number of cablegrams dispatched: January, 
1914, 138 ; January, 1919, 5,434 ; and June, 1919, 4,353. 

In addition, there were sent over the direct ofħicial wire to the 
British Expeditionary Forces in France and Italy and the Army of 
Occupation in Germany, 4.367 telegrams in January, 1919, and 
vUd4 in June, 1919. 


CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia,—Sypney.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors, Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

September 10th. N.S. Railways and Tramways Department. 
D.C. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.—August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation." 

VICTORIA. — August 19th. P.M.G.’s Department. 

. (July 18th.) 


Supply of 


Belfast.— August 2nd. Tramways Committee. 20 to 
50 double-deck top-covered cars, complete with trucks and elec- 
trical eyuipment. (July 18th.) 


Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, auperbeaters, stokers, &c., 
natural draught chimney-type cooling tower. (See this issue.) 


France.—Paris.—September 2nd. Administration des 
Chemins de fer de l'Etat. Electric equipment of a sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2e division), 43, Rue de Rome, Paris. 


Grimsby.— August 1 ith. Electricity Department. Piping, 
electrically-driven pump, and tank. (July 18th.) 


Heston and Isleworth.—July 28th. U.D.C. 500-KW. 


rotary converter, transformer, switchgear, cable, (See this issue.) 


Manchester.—July 29th. Tramcar motors for Tramways 
Committee. Specification, &c., from J. M. M’Elroy, General Manager. 

August 8th. Electricity Committee. One 2,750-B.H.P. induction 
motor and switchgear; one 2,000-kw. induction motor-generator 
and switchgear. (July 18th.) 


New Zealand.—Dtnepin.—August (th. City Council. 
One 3,500-volt three-phase regulator. Five per cent. deposit,” 


Redditch, —July 28th. U.D.C. High-pressure steam, 
exhaust and water-circulating piping. (July 4th.) 


Rhyl.—August 7th. U.D.C. Electricity Department. 


Accumulators. (See this issue.) 


Wigan.— August 2nd. Guardians. 16-kw. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (July 18th.) 


“A copy can be seen at the Inquiry Office of the Department of 
Overseus Trade (Development and Iutellizgence), London. 
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CLOSED. 
Australia —P.M.G. Western Australia :— 


Automatic Telephones (Aust.), Ltd.—50 automatic desk telephones, £188. 


Naval Works Branch :— 


J. Wildridge & Sinclair, Ltd.—Electrically-driven refrigerating plant. 
Noyes Bros., and Siemens Bros. Dynamo Works, Ltd.—Electrical material 
for Flinder’s Naval Base. 


MILLICENT (S.A.).— Light and power plant for the town :— 


Kynoch, Ltd.—Power plant, £1,460. 

Homewood & O'Niell.—Auxiliary power plant, £226. 

H. George.--Poles, £194, and erection, £117. 

B. I. & Helsby Cables, Ltd.—Wires and cables, £515. 

Newton, McLaren, Ltd.—Genernators, £289, 

Elder, Smith & Co.—-Switchgear, £240. 

Homewood & O'Niell.— Meters, £102. 

Lawrence & Hansen.—30 street-light fittings and lamps, £74. 

H. George.—Erection of electric generating plant and outside distribution, 
£279. Tenders. 


Government Contracts.—The undermentioned contracts 
have been placed during June, 1919 :— 


Ministry of Munitions (War Office contracts) :— 
Switchgear.—Johnson & Phillips. 


(Crown AGENTS OR THE COLONIFER.) 


Battery material.—Siemens Bros, & Co. 

Cable.—Connolly, Bros. 

Lux cells.—Chloride Electrical Storage Co. 

Telegraph apparatus.— Automatic Telephone Mfg. Co. 
Electric lighting materials.—Chloride Electrical Storage Co, 
‘Telephones.—British L.M. Ericsson Mfg. Co. 


(INDIA OFFICE, STOKE DEVAKTMENT,) 


Cable.—W. T. Glover & Co. 
Cells.—Chloride Electrical Storage Co. 
Generating plant.—Lancashire Dynamo Co. 
Lainps.—G.E. Co.: 8herwood & Co. 
Telephones. — Peel-Conner Telephone Works; Automatic Telephone Mfg. 
Co. 
(Post OFFICE.) 

Telegraphic apparatus.— Siemens Bros. & Co. 

Telephonic apparatus. Automatic Telephone Co.; British L.M. Ericsson 
Míg. Co.; North British Rubber Co.; Peel-Conner Telephone Works ; 
Siemens Bros. & Co.; Western Electric Co. 

Cable.—B.I. & Helsby Cables, Ltd. ; Fuller's United Electric Works ; 
Johnson & Phillips, Ltd.; London Electric Wire Co. & Smiths, Ltd. : 
New Gutta-Percha Co., Ltd. ; Siemens Bros. & Co.; H. W. Smith and 
Co.; Union Cable Co.; Western Electric Co. 


FORTHCOMING EVENTS. 


Tramways and Light Railways Association — Friday, July 25th. At 
3pm. At Caxton Hall, London, S.W. Eleventh annual congress. 


British Science Guild.— Thursday, July 3lst. At 430 p.m. Conference on 
“ Patents in Relation to Industry. At the British Scientitic Products 
Exhibition, Central Hall, Westminster. Chairman: Lord Moulton. The 
following will take part :—Sir R. Hadfield; Mr. W. F. Reid; Mr. W. R. 
Boustield, K.C.; Mr. D. Leechman; Mr. W.M. Mordey; Mr. J. Swinburne; 
and Sir G. Croydon Marks. W 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Open daily 11 a.m, to7 p.m. ; Saturdays 12noon to 9 p.m. ; closes August 6th, 
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NOTES, 


Kinema Eye Strain.—An investigation, at the request | 


of the Theatres and Music Halls Committee of the L C.C.. into the 
prevention and cure of eye strain in kinema audiences is to be 
made by a Committee of Members of the Illuminating Engineering 
Society, Council of British Ophthalmologists, Physiologica) Society, 
und the kinema trade. | | 


Appointments Vacant, — Lecturer in Electrical and 
Mechanical Engineering, for Wolverhampton Municipal Technical 
schcol (£275); Principal, for Technical School at Wolverhampton 
(£500); instructor in electric wiring, for Huddersfield Technical 
College (£200). For Liverpool University the following are 
required : — Assistant lecturer and demonstrator (Mechanical 


Engineering), (4250); ditto (Electric Railways), (£300); ditto - 


(Telephony), (£250); design and drawing assistant lecturer and 
demonstrator (Structures), (£250); junior shift engineer for 
Jrewe (£186); meter readers and fixers for Hackney: charge 
engineer (£19 68. 8d. per month), for Norwich Corporation Elec- 
tricity Department ; wireless telegraph operator (£350, + house 
allowance for Colombo); Instructor in Mathematics and Physics 
(Electrical Engineerioy Department) (£300 + £39): Demon- 
strator and Assistant Lecturer in Mechanical Engineering (£300 
+ #39). and Demonstrator and Assistant Lecturer in Optics 
(Technical Optics Department) (£300 + £39), for the Northampton 
Polytechnic Institute: Mains Superintendent (£250), for Kent 
Electric Power Co. Sec our advertisement pages to-day. 


The Electrical Precipitation of Vaporised Silver.— 
In such a simple operation as melting silver, if the heating is done 
by a flame coming in contact with the metal, the vaporisation 
losses even from the solid metal. before it melts, may be consider- 
able. This is a phenomenon strictly analogous to the vaporisation 
(sublimation) of ice in a current of dry air at temperatures below 
the freezing point. To estimate its amount. we must know the 
vapour tension of solid silver below its melting point. While 
melting. and ut higher temperatures, considerably more silver is 
volatilised, and the vapour tension curve enables us to calculate 
the amounts for different temperatures of the gases in contact 
with it. 

One firm, using the tabulated vapour tensions, and measuring 
carefully the temperatures and amounts of the gases roing through 
its furnaces, calculated that it was vaporising about £30,000 worth 
of silver per year. On the strength of this calculation it put in a 
Cottrell electrostatic precipitation plant (costing $25,000), and in 
the first year of ita operation collected just $30.000 worth of silver 


from the fume.—J. W. Richards, in the Journal of the Franklin 
Institute. 


A New German Low-Power Lamp.—A new lamp is 
described in £.7.7., April 24th, that depends on the discharge of 
electricity in an atmosphere of neon. The lamp is built for 22v- 
volt circuits, and has a consumption of 1 to 5 watts It is suitable 
for use a8 a signal lamp, or in places where inflammable gases 
are met with, as it is immediately extinguished if the bulb is 
damaged. Thelamps may be used as polarity testers, insulation testers, 
and rectifiers. The glass bulb contains a mixture of neon and 
helium at a pressure of 8 to 10 mm. The cathode is of large area 
and hemispherical shape, and the anode, in the form of a wire, 
reaches to such a small distance from the edge of the cathode that 
a brush discharge starta, without external aid, at 220 volts. The 
voltage of the lamp sinks, when the discharge begins, to about 190 
volts, and the remaining 30 volts are absorbed in an external 
resistance. The cathode may be made of various metals, but iron 
ia preferred. owing to its easy production in the form of thin sheet, 
its small capacity for absorbing gas. and slight tendency to 
volatilise. The orange colonr of the neon light is corrected by 
mercury vapour, and a pinkish-white colour is thus obtained. 
With D.C. the lamp must be connected with correct polarity to 
the mains. and with A.C. the anode should not be too small in area 
and thickness relatively to the cathode, A 210-volt lamp with iron 
electrodes gives 0'44 Heffner c.p. at 19°2 milliamperes, with 186 
volts acroas the lamp terminals, thus taking 4°03 watts from the 


line, and 9'2 watte per Heffner c.P.— Technical Supplement tu the 
Review of the Foreign Press, 


` Post Office Estimates.—The House of Commons, last week, 
went into Committee of Supply and considered a Vote of £25,273 ,922 
for the Post Office. Mr. Illingworth, in moving the Vote, said that 
at the close of 1918-19 the profits of the Post Office amounted to 
#6,500.000, which was the Jarzest ever made. The estimated deficit 
on 1919-20 would amount to about two millions sterling. The 
Postmaster-General then dealt with the expenditure rendered 
necessary after acquiring the National Telephone Co.'s system in 
1914. At the time of its acquirement, he said, the wages and 
pensions paid by the company were not upon a liberal scale. For 
the last year of its control the company provided a sum of £13.000 
for pensions, which the Government immediately increased on 
taking over to £243,000. The salaries and waves were also increased 
by £158,000 per annum. The plant needed extensive repair 
and heavy outlay in capital to bring it to a eatisfactory state of 
eliciency. Despite this, the dividend it would have paid. had it 
been an ordinary commercial concern, would only have been about 
1 per cent. lower than the 4°29 per cent. it wa3 paving the National 
Telephone Co. at the time of acquirement, but to meet these heavy 
expensea a charge of only £500,000 had been transferred to the 
public, Therefore, it was obvious that either the undertaking 


must be run at a loss or the charges must be increased to the 
public. He was having a tariff prepared, aud would ask the House 
to appoint a Select Committee to examine it. 

In London he proposed spending this year £250,000 on under- 
ground cables, while in the provinces £250,000 was being spent in 
laying underground cables in over 20 towns. The total cost of 
the projected work, including new exchanges and extensions, was 
# 3,000,000, of which £1,000,000 would be spent this year. Since 
the Armistice they had put in over 60.000 telephones. He pro- 
posed introducing the multiplex telephone system. ‘He hoped to 
get five messages Over one wire at the same time in each direction. 

London improvements would include the following :—New 
Clerkenwell exchange, to relieve Avenue and London Wall: 
Victoria, Hop, and Park exchanges to be extended : new exchanges 
to be built on the site of the Inns of Court Hotel, at Bishopsgate 
and at the Tower ; new exchanges in the West to relieve Holborn. 
Victoria, and Mayfair. In outer London seven new exchanges would 
be built and five others extended. 

There was also a long list of towns in the provinces where 
improvements and extensions of the telephone service were to be 
undertaken. 

The efficiency of our telephone service, he contended. compared 
very favourably with that of New York. With regard to cables 
abroad their capacity had been considerably reduced during the 
war. Government traffic on them was 18 times more than before 
the war. 

Major Hurst called attention to the breakdown of the cable 
service. He asked the House to consider the effect on all business 
transactions and on the future of British exports. The same thing 
applied to the telegraph service. He complained of the extent to 
which cables were occupied by Press news. 

Lieut.-Commander Astbury said he knew the difficulties the 
Postmaster-General had had to contend with, but if the telegraph 
and telephone services had been in the hands of private companies 
those difficulties would not have produced the lamentable state of 
thinya that existed now. Hesuvyested that the Government should 
hand back the telephone service to a private company.—financier. 


Iron Wire Transmission Lines.—Mr. W. C. Heston, in 
the Alectrical World, states that during the war, when copper was 
so expensive, an 11,0UU-volt line about & miles (8 km.) long. con- 
sisting of three wires. each composed of six strands of No. & bare 
hard-drawn copper wire, was replaced with ,'5-in. (7'7 mm.) gal- 
vanised stranded steel guy wire, as the load on the line was light 
and the copper was needed for a new transmission line to serve 
shipbuilding plants. At the end of this line there were two 50-kw. 
transformers stepping from 11,000 volta to 2,300 volts, feeding a 
sinall town having a load of about 15 Kw. During a heavy wind 
storm a tree fell on the 2.300-volt line fed by the above trans- 
formers, short-circuiting all three legs. The two5U-KW. transformers 
were fused for the customary 150 per cent. load, but these fuses 
did not blow under the short-circuit on the secondary side of the 
transformers, because of the high reactance of the steel wire, which 
rises very rapidly as the current increazes. The result was that 
two transforiners were burned out. The trouble could obviously 
have been prevented by fusing the transformers for their rated 
load, or, in this case. even less, as the load was very light. 


Comparison of Overhead and Underground Lines.— 
Calculations are made in the May Builetin of the Schweizerische 
Elektrotechnischer Verein to compare the operating characteristics 
of an overhead and an underground three-phase line at 50.000 
volts, 50 cycles. For the same ohmic resistance the self-induction 
of the line plays a preponderating rele in the case of the overhead 
line, while the capacity has a compensating effect in the case of 
the underground line. Neglecting the difference in the energy 
losses in the line. and allowing a voltage drop of 15 per cent., 
it is shown that for a 100-km. transmission distance the capacity 
of the overhead line is limited to 100 amperes, while that of the 
underground line may reach 150 amperes. Surges due to sudden 
discharge of the line may yive rise to five times the voltage rise in 
the overhead line than in the underground line. The cost would 
be 35.000 fr. per km. for the overhead line, and 75,000 fr. per km. 


for the underground line.— Tech. Supp. to the Reriew of the Foreign 
Press. 


X-Rays for Mental Diseases.—The Bethlem Royal 
Hospital is about to inatall, as a gift from the president (Sir 
Charles Wakefield), and at a cost of £500, an X-ray apparatus for 
use in connection with the treatment of mental diseases. 


Inductance Calculations.—The method of calculation 
advocated in Mr. P. R. Coursey’s paper on “Simplified Inductance 
Calculations, with Special Reference to Thick Coils,” recently read 
before the Physical Society of London, is based on an extension of 
Nagaoka’s formula for single-layer coils. to include as well all 
ordinary forms of thick coils. Rosa’s formula for thick coils is 
put into the same form as Naguoka’s, and its use enables a series 
of correction factors to be calculated for various coil thicknesses. 
By the aid of a single sheet of curves giving values of these correc- 
tion factors the inductance of any form of coil likely to be met 
with in practice may be readily calculated, using only one simple 
standard formula for all cases. Reasonable accuracy ie obtained 
even in the limiting example of a single turn of wire. The results 
arrived at agree well with other published charts, which are 
usually of more limited application, while the use of a single 
formula for all cases lessens the liability to error. It is also shown 
that Rayleigh and Niven’s formula enables the calculation of the 
correction factors for very short coils to be carried out without 
having recourse to Naguoka’s more complicated expressions. 
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Electric Fornaces in Germany. — According to writers 


in E.T.Z., May 8th, and Zeitschrift des Vereines deutscher 
Ingenieure, May 10th, the output of iron by the electric fur- 


nace has not developed appreciably in Germany. The condi- 
tions for the successful introduction of this method were un- 
favourable, despite the high cost of coal and ores and the 
constantly increasing wages bills. Again, owing to the 
urgency With which deliveries were required, there was no 
time for experimental work to be carried out. The author's 
view is that it 1s doubtful whether the melting of pig-iron 
electrically has yet any significance for Central Europe. Much 
depends on the peace conditions, which will govern raw- 
material supplies, &c. In the author's opinion the types of 
furnaces brought out since the war are not of fundamental, 
technical or economic importance. Crucible and electric steels 
have assumed such an Important position in Germany as to 
be designated by the name of “precious” (high-quality) 
steels. The following table shows the output of various kinds 
of these high-quality steels in Germany for the years given :— 


Crucible. Electric, 
Year. Crucible. Electric, ‘Votal, Percent. Percent, 
IW... 85,153 19,536 107,619 31.9 18.1 
J9l4 95,090 89,336 184,432 51.6 48.4 
1915... 109,578 131,579 232,157 43.3 56.7 
Jule ... 110,472 178,585 -259,057 38.2 61.8 
J917 ... 129,784 219,700. 349,454 37.2 62.8 


Tuese figures have been kept secret during the war. One- 
third of the above quantities was produced ın induction fur- 
uaces and tWwo-thirus in arc furnaces, the induction furnace 
being preferred by the works producing high-quality steels. 
ihe average capacity of the electric furnaces built in Germany 
during the war was 6.7 tons. The number of works equipped 
with electric furnaces increased from W before the war to 
duuble that figure during the war. 

The figures for Austria-Hungary, while much lower, show 
seusibly the same ratios, except that, two-thirds of the output 
was obtained from induction furnaces and the remainder from 
ure furnaces. 

As the resources of alloy metals in the Central States were 
low, measures of economy and the use of substitutes had to be 
resorted to. Nickel ran out, and while small deposits of 
molybdenum and tungsten were worked, they were far from 
suthcient to meet requirements. Chromium and vanadium 
were lacking, and the problem connected with the use of 
ferro-manganese was grave. Long before the war broke out, 
the opinion was general that the use of solid ferro-manganese 
as a reducing agent in steel manufacture was both unecono- 
mical and technically defective. The practice generally 
adopted had been to melt the steel electrically and add the 
ferro-manganese in the liquid form. ‘This resulted in an all- 
round saving of 30 per cent. of manganese and in increased 
technical advantages. These precautions at the commence- 
ment of the war enabled the supplies of manganese to be 
eked out. When these supplies began to fail, and splegel iron 
could not always be resorted to, the reduction was carried 
out with calciuin carbide. The carbide was first of all added 
In the solid state, but afterwards the liquid process was 
adopted, the carbide being melted in the steel works. It is 
stated that previous experience now shows that it may be 
possible always to deoxidise with carbide and to dispense with 
the manganese addition, provided proper care is taken and 
that the pig iron taken from the mixer and placed in the 
converter contains at least 1 per cent. manganese. This 
method will probably be retained in the steel works, which 
have the suitable kind of pig iron available. The consumption 
of manganese, which was also brought about by carburising 
with liquid spiegel, was kept down as much as possible by 
heating carbon—which was as pure as possible (coke with low 
percentage of ash, retort graphite, wood charcoal)—to white 
heat in a small electric furnace, and then adding ìt at once to 
the steel bath. Here also, in addition to the saving in man- 
ganese attained, there was the technical advantage of greater 
fase and a higher degree of carburisation than would have 
been obtained by the addition of spiegel iron. 

Electrolytic iron was used to meet the dearth of copper for 
such purposes as the manufacture of shell bands, and two large 
factories, each with a capacity of 200 tons per month, were 
erected. These factories were only just completed when the 
downfall came. It appears that electrolytic iron is too CAEN: 
sive for common use. When copper became unobtainable, 
brass was treated by oxidising the zinc and casting the 98 per 
cent. copper thus obtained into anodes for the electrolytic 
refinery. At a later stage brass gave out and bronze had to 'e 
used. As the tin could not be removed by oxidising, the 
bronze had to be used as anodes. This lead to considerable 
troubles, such as the formation of sludge (stannic acid), the 
necessity of raising the voltage, &c. Nevertheless, these diff- 
culties were surmounted. A number of new works were 
erected for the production of aluminium.—Tech. Supp. to the 

zv. of the Foreign Press. 


Spark Discharge and its Effect on Ignition.—The 
work described in Mr. C. C. Paterson and Dr. N. Campbell’s paper, 
read before the Physical Society of London, on some characteristics 


of the spark discharge and its effect in igniting explosive mixtures’ 


was carried out at the National Physical Laboratory, at the 
lnstigation of the Advisory Committee for Aeronautics. The results 

ave been communicated in a series of confidential reports to the 
Internal-Combuation Engine Sub-Committee of that Committee, 
Which has now given permission for the publication of any parts of 
it which appear of general interest. 


The object of the investigation was to determine the relation 
between the electrical characteristic of a spark discharge and its 
power of igniting explosive mixtures. Previous work on the 
subject is briefly reviewed. Certain general conclusions appear. to 
have been established ; in particular, it has been shown that the - 
energy dissipated in the discharge is not the factor of prime 
importance in determining its igniting power. But most of the 
previous work relates to the properties of the apparatus by which 
the discharge was produced rather than to the properties of 
the discharge itself. The scheme of the research is explained. 
An attempt was made to produce a form of discharge in which 
the current passing and the time for which it lasted could be 
controlled and varied. Preliminary observations showed that the 
attempt to obtain such a discharge had failed. The discharges 
obtained always consisted of a discontinuous series of individual 
sparks, each of which lasted for a time which could not be sub- 
divided. Quantitative measurements show that each of these 
individual sparks consists in the passage of a definite quantity 
of electricity across the gap, and represents the discharge of 
a condenser of definite capacity previously charged to the spark 
potential of the gap. Attempts to determine the duration of each 
of the individual] sparks only led to a maximum 0°00005-second 
value being assigned to that duration ; there is reason to believe 
that the true value is considerably less than this maximum 
estimate. The limits to the conditions in which the discharge 
will be discontinuous and of this form are considered. It was not 
found possible experimentally to obtain a discharge. which was 
continuous, except when it took the form of an arc or a brush. 
Some preliminary observations on discharges produced by an 
induction coil are described. It is shown that such eparks, like 
those obtained by the discharge of a condenser, are characterised 
by the passage across the gap of a definite quantity of electricity. 
It is suggested, therefore, that this quantity, together with the 
form of the gap, may be sufficient to define the nature of the spark 
and to determine its igniting power. 

The second part of the paper deals with observations on the 
igniting power of spark discharges. It is shown that discharges 
which consist of a series of similar sparks have the same igniting | 
power as a single spark of the same character ; that is to say, that 
the ignition, if it occurs at all, occurs at the first spark. The 
results of the main experiments on the ignition of mixtures of 
petrol and air show that the igniting power of a spark increases 
with both the capacity discharging and the spark potential, but 
varies much more rapidly with the latter factor. The energy 
required for ignition decreases rapidly as the spark potential . 
increases, and there is no indication that, if the spark potential 
were sufficiently increased, the energy required for ignition might 
not be reduced greatly beyond the least measured in these experi-. 
ments—namely, about 0°0004 joule. The variation of the critical 
“intensity ” of the spark (i.¢., either capacity or spark potential) is 
of the same nature as that found by other workers. The remaining 
experiments were made on hydrogen-air instead of petrol-air 
mixtures. The relation between the capacity and spark potential 
required for ignition is investigated more carefully. Indications 
are found of a phenomenon closely similar to the “stepped igni- 
tion” of Thornton, but the discontinuity seems to lie in the 
quality of the discharge rather than in that of the mixture. It 
is suggested why others have failed {to repeat Thornton's results. 
The influence of the electrodes on the igniting power is investi- 
gated. It is found that, with the same spark potential and the 
same capacity in parallel, the electrodes with the smaller radius of 
curvature give the greater igniting power. The material of the 
electrode appears to have no effect on the igniting power. Some 
incidental measurements on the proportion of hydrogen burnt in 
the explosion are discussed. The distinction between mixtures 
which will explode and those which will only ignite appears 
clearly; the distinction is independent of the igniting spark. 
Some practical applications of the results are considered. Direct 
experiments on an aeroplane engine show that the energy required 
for satisfactory ignition is very much less than that in the spark 
given by an ordinary magneto or a battery and coil system. 


The National Foremen’s Association Engineering, Ship- 
building, and Allied Trades.—The West LoNDON BRANCH of the 
Association has moved its place of meeting to the Atlas Hotel, 
Seagrave Road, West Brompton; the next meeting will be on 
Saturday, August 10th, at 6.30 p.m, 


Windmills in Denmark.—During the coal famine 
caused by the war many attempts were made to improve the 
working of the windmills geared to dynamos to generate electricity. 
About 260 installations on farms and small estates have proved 
fairly satisfactory. Many experiments in this connection were 
carried out by the late Mr. P. la Cour, and a trial mill designed by 
him is still being used for observation purposes. During about 
one-third of the year there was either complete absence or excess 
of wind, and the force available was very variable. It was 
nevertheless found possible to save fuel for steam or gas-driven 
power producers. Thecost per Kw.-hour from peat gas fired plants 
is approximately the same as from a windmill-driven installation. 
Attempts were made to design special three-phase dynamos capable 
of maintaining constant voltage independent of the speed of the 
mill, special attention being also paid to automatic adjustment of 
the sails in order to reduce the cost of attendance. A mechanical 
contrivance effects a turning movement of the sails, so that during 
very high winds these occupy a position parallel to the direction of 
the wind, thus avoiding damage to the mill. Attention has also 
been paid to gearing and bearings to minimise losses in trans- 
mission from the sails to the dynamo.— Tech. Supp. tu the Rev. of 
the Foreign Press, 
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Copper Prices.—Messrs. Frederick Smith & Co. report 
(Tuesday) :— | 
Copper (electrolytic) bars, £118, an increase of £11 on the week ; 
electrolytic wire rods, £112 ; H.C. wire, 1s. 33d. 
Messrs. James & Shakespeare report :—Copper bars, sheet and 
rod, £140, inc. £8 ; English lead, £24 5s. (dec. 10s.). 


Inquiries.— Makers of “ Erenex”’ rods, &c., the Hawkins 


Everett lightning arrester, electric heating apparatus for Linotype 
pots, and expanding bolts, are asked for. 


Bitumen Fames.—Owing to the overheating of a cable 
in Ancoats, Manchester, bitumen fumes entered a house and 
stupefied nine persons. Fortunately, one succeeded in yetting 
them out of the house in time to prevent fatal results. 


Machinery on the Farm.—The President of the Board 
of Agriculture and Fisheries has appointed a Departmental Com- 
mittee to arrange for the testing of machines likely to prove of 
value to agriculture. The secretary of the Committee is Mr. V. E. 
Wilkins, Board of Agriculture, 72, Victoria Street, London, S.W. 1. 


Educational Notes.—OxrorpD UnNIversiry.—Mrs. A. J. 


Sheppee has presented £2,000 for the foundation of a scholarship 
in Engineering Science. 


MUNICIPAL LIBRARIES.—A deputation from Manchester has 
asked the President of the Board of Education for assistance in the 
formation of an adequate technical library. 


Trans-Atlantic Wireless Reception.—When hostilities 
were opened between the U.S. and the Central Powers a conference 
took place between representatives of the Navy and War Depart- 
ments relating to the substitution of wireless telegraphy for cable 
service across the Atlantic to serve in the event of the failure of 
the cables. As a result, investigations were instituted to determine 
the most reliable receiving centres and the best means of eliminat- 
ing strays. The evidence indicated that local strays may depend 
upon several meteorological factors, which were separately investi- 
gated. The barometric pressure, soil temperature, sky conditions, 
absolute humidity, and potential gradient of the air did not have 
uny measurable effects on the audibility of signals, but evidence 
was collected that apjwared to indicate that the velocity of the 
wind and temperature of the air had a marked effect on the 
strength of local strays, which varied in strength inversely as the 
factors named. Furthermore, a marked agreement was found to 
exist between the relative humidity and the intensity of the strays. 
The extraneous electrical disturbances were found to vary directly 
with the intensity of the horizontal and vertical components of the 
varth’s magnetic field. The solar radiation constant seemed to in- 
tluence the intensity of the strays to an extent differing at various 
stations. It was found that a given receiving station does not 
necessarily function equally well in receiving from all European 
transmitting station, and that comparatively little energy from 
the European stations passes beyond the Great Lakes. Devices for 
reducing the effects of strays were tested, and it was conclusively 
proved that helices do not possess any advantages over horizontal 
antennæ, nor subterranean vertical antennie over low horizontal 
antennæ. A promising device consists of a tuned reed associated 
with an electromagnetic system and an external acoustic resonating 
chamber. This device is more selective in its action than the usual 
form of telephone receiver, and also has the advantage of smoothing 
out spark tones into a clear musical note. An improved method 
of measuring the strength of wireless signals by a photographic 
record was devised. It is possible by means of this instrument to 
obtain a detiection of 2 mm. with signals having an audibility 
of 15.—-Journal of the Franklin Institute. 


- Illuminated Tramcar.—One of the featuresiof the Peace- 
Day celebrations at Sunderland was an illuminated tramcar got up 
to represent a mediæval English castle. 


Extensions to Clarence Ironworks.—During the past 
few years much has been done to bring the Clarence Ironworks of 
Messrs. Bell Brothers, Ltd., Port Clarence, Middlesbrough, well 
into line with modern practice, particularly in regard to the lay- 
out of the furnace plant, with a view to economising labour. 
According to the ron and Coal Trades Review a furnace with an 
automatic charger is now being erected by Messrs. Head Wright- 
son & Co. The furnace is designed for a make of 1,500 tons of 
Cleveland iron per week. Its vas will be thoroughly cleaned. first 
by passing through an elaborate system of dust catchers, and, 
finally, by treatment in an electrical gas-cleaning plant by the 
Lodge Fume Co. The gas will be fired under boilers to raise 
steam for a Fraser & Chalmers high-pressure turbo-blower : also 
for Cowper stoves for heating the blast. A gantry 850 ft. in 
length x 120 ft. span has been erected over the pig beds on the 
new side, and this carries two Herbert- Morris five-ton electric- 
magnet cranes, which serve to load the Cleveland iron direct into 
the railway wagons and to deliver the hematite- -the product of 
one of the furnaces—to a Lowca breaker. 

A shop has been erected for the production of special alloy steels, 
for which purpose a Héroult seven-ton electric furnace, built by 
Messrs. Thwaites Brothers, Ltd., Bradford, has been installed, the 
furnace and casting floor being served by a Herbert-Morris !6-ton 
crane. The 20-in. electrodes are automatically and electrically 
controlled, and the ingots are cast in grovps of four, a system of 
gas-heating being provided for the moulds. The furnace has 
uniformly produced an average of 120 tons of special steel per 
week, the life of the roof being three weeks. 


Fuel Economy.—In a letter to the Times of the 18th 
inst., Mr. A. Hugh Seabrook points out that the discussion on 
Nationalisation of Coal Mines is deterring coalowners from 
taking up and developing the system of low-temperature distilla- 
tion. Enormous quantities of coal at present consumed to obtain 
colliery power could be saved by using colliery refuse now thrown 
on the dump. A small low-temperature distillation plant owned by 
the Oil Recovery Syndicate has been erected at Kirtling Street, 
Battersea, and has treated more than 2,000 tons of coal of different 
qualities with eminently satisfactory results in every case, and the 
residuary fuel recovered is admirably suited to open-hearth grates, 
and entirely avoids the smoke nuisance. Anyone interested in the 


process can, on production of a card, be shown the works at 
Battersea. 


OUR PERSONAL COLUMN, 
The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and i 


also electrio tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Ofiicials.—The South 
Shields Town Council, on the 18th inst., appointed Mr. EbGAR 
Maxon, deputy electrical engineer and manager, Blackburn, 
to be borough electrical engineer, m succession to Mr. H. S. 
Ellis, appointed to Southampton. There were 44 applications 
for the post. aes 

Major F. Barritr Hints, D.S.O., engineer-muanager and 
secretary of the North of Scotland Electrice Light & Power 
Co., Ltd., has been appointed engineer and manager of the 
Guernsey Electric Light & Power Co., Ltd. He is succeeded 
by Mr. AL F. Paterson as engineer and ianager at Montrose 
and Brechin. Mr. S. Valentine becomes secretary of the 
company. . 

Captain H. N. NuGeat, A.S.C., who has died from typhoid 
fever at Ras-el-Tim, near Alexandria, Was on the statt of the 
Colne Electricity Works. 

Mr. L. A. GOMERSALL, of Erith, has been appointed assistant 
borough electrical engineer and assistant traouways manager 
at Keighley at £800 per anman. 

Mr. G. W. CALVERLEY, who for the past eight years has 
been on the staff of the Yorkshire Electric Power Co., has 
resigned, having obtained another position. 


Ggeneral.—Messrs. Tlines and bk Lothinigre (Brig.-Gen, 
Kk. H. Hills, F.R.S., and Major-Gen. A. C. J. de Lotbinière, 
C.B.) have secured offices at 9, Victoria Street, Westuinsier, 
S.W., and have commeneed work as consulting engmeers. 

The Times states that Mr. A. Rospents has been appointed 
electrical engineer and inspector to the Corporation of Lon- 
don, in place of the late Mr. H. R. Mott. 

After 47 years’ service, Mr. ‘Tuomas CLARKE has retired 
from the post of senior telegraph overseer at the Manchester 
G.P.O. 

According to the Times, Mr. Joun NewiranDnbs, C.B.E., 
C.L.F., late controller of the Central Telegraph Office, London, 
has been presented with a silver tea and coffee service on 
his retirement from Post Office service, after about 50 years’ 
service. 

Professor Fixnpuay, of Aberystwyth, has been appointed to 
the Chair of Chemistry at Aberdeen University, in succession 
to Professor Soddy.—Times. 

Mr. F. EB. Kennarp, B.Sc., M.LE.E., late of Messrs. Sie- 
mens Bros., and Goldsmiths’ College, New Cross, sails tor 
Colombo on the 25th inst., to take up an appointment at 
the technical school there. 

Councillor R. J. Witsox, acting chairman of the Sunder- 
land Electricity Committee, has been seriously ill. 

On Monday, at St. George’s Church, Hanover Square, the 
marriage took place of Captain LesLie Carr GaMaGk, M.C., to 
Miss Murien Hirst, elder daughter of Mr. and Mrs. Hugo 
Hirst, of Fox Hill, Reading 

Mr. Joseren V. Git, A.M.I.E.E., who for the past four 
years has acted as assistant electrical engineer to Messrs. 
Matthews & Yates, Ltd., Swinton, has resigned that post to 
take up the position of chief electrical engineer to Air-Plants, 
Ltd., 312, Deansgate, Manchester. 

Mr. HOLBROOK Gasket, O.B.E., M.I.E.E., A.M.I.Mech.E.. 
has resigned the position of chief engineer to the United 
Alkali Co., of Liverpool, Widnes, Spain and U.S.A., and has 
Joined the board of Drake & Gorham, Ltd., as managing 
director, to take charge of industrial applications of electri- 
city, the company’s works, and the vehicle business. During 
the 18 years that Mr. Gaskell has been with the United 
Alkali Co. he has had a life experience in the equipment of 
their various works with power and chemical plant. Messrs. 
Drake & Gorham have been handling soine big contracts dur- 
ing the last few years, including a complete generating station 
with an output of 10,000 Kw. and arranged for extensions up 


to 20,000 kw., also another station with 3-geared turbine sets 
each of 1,000 Kw. 


. Roll of Honowr.—Mr. Normas Waist, who is on the 
staff of the St. Helens Cable and Rubber Co., of Warrington, 
and who served in Gallipoli and France, where he was twice 
wounded, has been awarded the Military Medal for gallantry. 

Temporary Second Lieut. J. M. Tweeple HORNE, ” 
who has been awarded the Military Cross, is a certified elec- 
trical engineer in the Transvaal. 
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Obituary.—Pror. A. W. WarD.—The Times records the 
death of Mr. A. W. Ward, Professor of Physics at Canning 
College, Lucknow, since 1889. l | 

Herr Bait FiscHek.—The death is announced, at the age 
of 67 years, of Herr Emil Fischer, a celebrated German 
chemist. In 1902 he received the Nobel prize for chemistry. 

LorD RAYLEIGH, O.M., F.R.S.—The death of Lord Ray- 
leigh closes a career of research lasting over more than half 
acentury. He was born in 1842, and educated at Cambridge 
University, where he succeeded Clerk Maxwell in 1879 as 
Cavendish Professor of Experimental Physics, a position 
which he occupied until 1884; there he carried out determina- 
tions of the absolute values of the electrical units, of the first 
importance, and organised the teaching of physics. He was 
a finished mathematician, and effected important advances 
in almost every branch of physical science; as the discoverer 
of argon, in collaboration with Sir William Ramsay, he stood 
in the front rank of chemists. For 18 years he was professor 
of natural philosophy at the Royal Institution; he was chair- 
man of the Executive Committee of the National Physical 
Laboratory, scientific adviser to the Elder Brethren of Trinity 
House, secretary and president of the Royal Society, and 
Chancellor of the University of Cambridge. Lord Rayleigh 
was universally esteemed throughout the Scientific world, 
was an Officer of the Legion of Honour, and a foreign member 
of the Institute of France, and during the war rendered 
valuable assistance to various Government departments. 


C 


NEW COMPANIES REGISTERED., 


British Transmission Co., Ltd. ( 156,968).— Private com- 
pany, Registered July 12th. Capital, £5,009 in £l shares. Manufacturer, 
c and dealers in engines and Power transmission gear of all kinds, manu- 
facturers of and dealers in motor vehicles (petrol, electric or otherwise), cycles, 
ships, boats and aircraft, &c. The, subscribers (each with one share) ‘are: 
P. Butler, 119, Fortress Road, London, merchant; R. Pentony, Kenilworth, 
New port Road, Stafford, engineer, The first directors are: R. Pentony, P. 
Butler, R. B. Cole (Caledon, Bridge of Weir, Renfrewshire), H. Tainsh 
‘Fotheringay Road, Glasgow), and R. K. Manson (Darnley Road, Pollok- 
shields, Glasgow). Qualification, £10. Solicitor: A. N. Nain, 157, St. Vincent 
Street, Glasgow. Registered office: Craven House, Kingsway, W.C. 


International General Electric Co. (Incorporated ).—Part;- 
culars of the International General Electric Co. (Incorporated) were filed at 
Somerset House on July 12th, 1919, Pursuant to Section 274 of the Companies 
Consolidation) Act, 1908. The company Was incorporate! in New York on 
<anuary lth, 1919, for the purpose of manulacturing, exporting, importing 
H dealing in electrical and other goods, &e. The capital is 20,000,000 
a in 10,000,000 7 per cent, cumulative preferred and Y0.000,000 common 
a 3 The British address is 83, Cannon Street, E.C., where W. C. Lusk 
Į eian Ge of process and noiices on behalf of the company. 


p Hurst Electrical Plant, Ltd. (4,738).—Private company. 
Hannan in Dublin July 7th, Capital, £25,000 in £1 shares. To take over 
D agg of dealers and manufacturers of every kind of Clectrical plant 
oa rs as the Hurst Electric Manufacturing Co.” The first directors 
Sie ie J. Hurst, Feddans, Marlborough Park, Belfast, electrical engineer ; 
MeKee e Largy, Bawnmore Road, Belfast, electrical engincer; J. A, 
Woe Bay ville, Antrim Road, Belfast, electrical engineer: T F 
shares, Solicitors Doe rere ae Pobre engineer, — Qualification, 500 
: À : 2. G. Dickson, » High S Nast. Reyisterec >; 
Brewery Buildings, Sade ae Slee treet, Belfast. Registered office: 


ju tmlok, Ltd. (157,017).—Private company. Registered 
silting Ta apital, £2,000 in #1 shares. To acquire the business of con- 
cther it, Rineers, patentees, manufacturers and dealers in electric lamps and 
foe ngs carried on at 36, Rusthall Avenue, Chiswick, under the firm of 
helena k subscribers (each with one share) are: C. G. M. Bennett, 21, 
‘sae Wa Kensington, W.14, engineer; C. H. Jeffcoat, 36, Rusthall 
Scie: Phin ae ae 7 a T kemie and C. H. Jeffcoat. 
ae s an eesman, 23, avelock Road, astings. zi 

ofice; 36, Rusthall Avenue, Chiswick, W.4. spree? Pence 
uagitral Motor Institute and Engineering Co., Ltd. 
eos Sone company. Registered July llth. Capital, £3.000 in £1 

maw ordinary aa ooo founders). To establish at Nos. 112a, lla. 
i f Ley Road, N., or elsewhere, a school of practical and 
oF saaal education in driving and repairing internal LOBUS; gas, oil 
ie. The on pe electric motor or any vehicle propelled by such engines, 
W ordinans ae en are: Capt. H. Atherton, Ilsa, Finchley Road, N.W., 
NW. Soe oe 375 founders; Capt. A. C. Cookson, La, Finchley Road, 
LADO a y and 375 founders; C. Djakelly, 34, Antrim Mansions, N 
-C Cake and 250 founders. — Directors : Capt. H. Atherton and Capt. 
Broad Sins n Solicitors . Shield and Mackarness, 7, Union Court, Old 
treet, EC, Registered office : 1]2a-118a, Finchley Road, N. 


Co ETOR : 
Reiser Carburetters, Ltd. (156,936) .—Private company. 
jects T uly llth. Capital, £50,000 in £1 shares (10,000 vendors). Ob- 


0 Carry on the busi s 
: z usmness e f x ac ; + aglerg 
1n Carburetters änd of manufacturers and factors of and dealers 


oe 


Č older on engines, &c. The subscribers (each with one share) are: 
Hawlech Oltor is House, Hartlebury, Worcestershire, gentleman; A. Cox, 
Holder and aN arwick, engineer. Permanent directors: A. Cox, R. C. 
fields, Ltd Ast - Holder, Qualification, £500. A. Cox is a director of Blum- 
“fice: 70. Low icitor: S. Vernon, 83, Colmore Row, Birmingham. Registered 

1 “ower Essex Street, Birmingham. 


Me £ : 
at ate aR Jeffery, Ltd. (156,944).—Private company. 
of electrical y llth. Capital, £1,900 in £1 shares. To acquire the business 
J+fery at z Teens and contractors carried on by A. G. Mead and C. H. 
‘ach with one fe Avenue, West Ealing, under similar style. The subscribers 
electrical engir Share) are: A. G. Mead, 23, The Avenue, West Ealing, W13. 
electrica] P C. H. Jefiery, 16, Dravton Gardens, West Ealing, W.13, 
Savory & Cas Directors: 4. G Mead and C. H. Jeffery. Solicitor: 
Paling. eens Strand, W.C.2. Registered office: 23, The Avenue, West 


is 


Scot : 
oa n Electrical Accessories, Ltd. ( 10.496).—Private 
Electrica] i in Edinburgh on July Ist. Capital, £5.000 in £1 shares. 
“ribare ( chanical and general engineers and contractors, &c. The sub. 


Glasgow, “er bron oe. share) are: F.C. Gardiner. 14, Sr. Vincent Place. 
accountant The Ta C. Ker, 115, St. Vincent Street, Glasgow, chartered 
HEC po e first directors are: F. C. Gardiner and C. Ker. Secretary : 


v Ferguson, Registered office : 53, Bothwell Street, Glasgow. 


Cooper & King, Ltd. (157,008).—Private company. 
Registered July 14th. Capital, £1,000 in £1 shares. Mechanical, agricultural, 
electrical, hydraulic, Sanitary and general engineers, &c. The subscribers 
(each with one Share) are: R. G. Cooper, 6, Dogo Street, Cardiff, electrical 
engineer; C. King, 29, Cardiff Road, Llandaff, engineer. The first directors 
are: R. G. Cooper and C. King. Solicitors: Jenkins and Howell, Church 
Street Chambers, Cardiff. Registered office: 37, Westgate Street, Cardiff. 


Reliance Telephone Co., Ltd. (156,948).—Private com- 
Pany.—Registered Ju y llth. Capital, £25,000 in £1 shares. Manufacturers 
of and dealers in electrical machinery and appliances, especially telephones, 
telephonic apparatus, wires and cables, &c. The subscribers (each with one 
share) are: R. C. McC. Poulter, 7la, Queen Victoria Street, E.C., solicitor; 
C. T. Taylor, 82, Salisbury Road, Harrow, solicitor’s clerk. Directors: A. L. 
Collins, J. H. Smith and E. Silbermann. Solicitor: R. C. McC. Poulter, 
Tla, Queen Victoria Street, E.C. 


A. L. Underwood, Ltd. (156,932) .—Private company. 
Registered July 11th. Capital, £12,000 in £1 shaies. To acquire the business 
carried on by A. L. Underwood at 3, Queen Street, E.C., and the Albert 
Works, Forty Acre Lane, Canning Town, and to carry on the business of 
mechanical and electrical engineers, motor-car manufacturers, &c. The sub 
scribers (each with one share) are: A. L. Underwood, 3, Queen Street, E.C.4, 
engineer; A. M. Callow, 1, Catherine Street, City Road, E.C., electrical 
engineer. Director: A. L. Underwood. Solicitors: Maddison & Co., 13, Old 
Jewry Chambers, E.C.2, 


Telephone Supplies, Ltd. (156,950).—Private company. 
Registered July lith. apital, £20,000 in £1 shares. Manufacturers of and 
dealers in electrical machinery and appliances, especially telephones, telephonie 
apparatus, wires and cables, &c. The subscribers teach with one share) are: 
R. C. McC. Poulter, 71a, Queen Victoria Strect, E.C., solicitor; C. T. Tayior, 
82, Salisbury Road, Harrow, solicitor’s clerk. Directors : A. L. Collins, 69, 
Upper Berkeley Street, W.; J. H. Smith. lo, King Street, Baker Street, W.. 
solicitor; and H. P. Smith, 8. Craven Hill, Lancaster Gate, W., director of 
Chadwick & Co., Ltd. Solicitor: R. C. McC. Poulter, 71a, Queen Victoria 
Street, E.C. 


J. F. Irvine & Co., Ltd. (10,510).—Private company. 
Registered in Edinburgh July 4th. Capital, £4,000 in £1 shares. Objects : 
To construct, repair, maintain and run installations, wires, cables and other 
work of every kind for the supply and distribution of electricitv. The sub- 
scribers (each with one share) are: J. F. Irvine, West Newport, Fife, electrical 
agent; Mrs. D. E. Irvine, Brambleband, West Newport, Fife. The first 
directors are: J. F. Irvine imana ing director) and Mrs. D. E. Irvine. Secre- 
tary: J. Husband. Registered office : City Hall, Dock Street, Dundee. 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, ` 


in £388,360 ordinary, £3,305,820 preferred and £3,305,820 deferred 
ordinary stock. Return dated May 23rd, 1919. All stock issued. £600,000 
paid. £6,400,000 considered as puid: Mortgages and charges, nil. 


Bastian Meter Co., Ltd. (53,304).—Capital, £20,235 10s. 
in 68,942 ordinary shares of 5s. and 3,000 preference shares of £l each. 
Return dated May 13th, 1919. 39,672 ordinary and 2,011 preference Shares 
taken up. £3,082 10s. paid, being 5s. per share on 4,272 ordinary and ls. per 
share on 2,011 preference. £38,850 considered as paid on 35,400 ordinary. 
Mortgages and charges, nil. 


Birkdale District Electric Supply Co., Ltd. (70,259) .— 
Capital, £50,000 in £5 shares. Return dated May 7th, 1919. 9,900 sharws 
taken up. £5 per share called up on 6,000 and £4 10s. per share on 3,200, 
£44,400 paid. Mortgages and charges, £5,000. 


Anglo-American Telegraph Co., Ltd. (2,891C ).—Capital, 
£7,000, 


CITY NOTES. 


Mr. W. F. Hamilton, K.C., presiding at 

Anglo-Argen- the annual meeting held on July 14th, said 
tine Tramways that peace had only just been signed, and 
Co., Ltd. there had so far been no material reduction 

in the price of coal. Their supply com- 

pany, being a Gerinan company, was black-listed, and so was 
unable to buy fuel from any part of the British Empire or 
from the U.S.A. The board endeavoured, but in vain, to per- 
suade our Government to allow them to purchase British coal 
upon the condition that it should be used only for generating 
the power to be supplied to their company. The ground of 
the application was that the prohibition seriously injured this 
colupany and benefited the German company by increasing 
the profits 1t made upon its contract with their company for 
the supply of power. The name of the supply company was 
removed from the black-list towards the end of April, but 
sufficient time had not vet elapsed for anv material benefit 
from the removal to be felt. The traftic receipts were £209,131 
in excess of the year 1917. Indeed, they nearly touched those 
of the record year, 1913. The key of the whole situation was 
the cost of electric energy. The supply company mostly used 
hard wood, spoilt maize and grain as fuel. In 1913, their record 
year, the average cost of current per KW.-hr. was 1.45d., and 
in 1918 the cost was 3.66d. With a car mileage of 50,872,935, 
£346,500 was charged to revenue under the head of traction 
in that vear, whereas in 1918, with 53.118.576 miles, the 
amount was £891,632. They had thus now to pay for power 
about £545,000 more to earn the same trafic receipts. The 
directors regretted that, having regard to the uncertain labour 
position and to the cost of current during the first five months 
of this year, they were unable to recommend the distribution 
of any part of the £83,042, standing to the credit of the profit 
and loss account, by way of dividend on the first preference 
shares. After referrine to labour troubles, the speaker con- 
sidered the question of fares. When their concession was 


_ granted a uniform fare of 10 cents was sanctioned upon the 
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ground that it was fair in the interests of the City of Buenos 
Ayres, and was sufficient to give an adequate return upon the 
capital already invested and to be invested in the company. 
Within the last four years, however, wages and the cost of 
coal and materials had increased by leaps and bounds, and the 
expenditure on wages and materials was not likely to become 
less. In London, Paris and other French cities, and in 
Brussels, trainway fares had been raised from 20 to 50 per 
cent., and railway passenger fares in the United Kingdom had 
been increased by 50 per cent. The municipality, therefore, 
could not help recognising that their application for permis- 
sion to raise the 10 cent fare by 2 per cent. only to 12 cents 
was most reasonable, especially taking into consideration that 
- since 1913 they had paid no dividend at all on the ordinary 

shares, and that during the last two years they had been 
unable to pay any dividend at all on the share capital of 
£8,950,000, and that the arrears of preference dividends on 
the two classes of preference shares to June 30th last. amounted 
to £833,250. They had provided the city of Buenos Ayres 
with what they believed to be the best and cheapest tramway 
system in the world, and they confidently looked to the muni- 
- elpality to grant their petition and thus enable them to satisfy 

the demands of the employés, and to give shareholders a fair 
and reasonable return. The manager cabled that there was 
every prospect of improved receipts during the current half- 
year. They would have the advantage of some reduction in 
the price of current, and if they had no further labour 
troubles, and obtained the sanction, which they were seeking. 
to charge increased fares, this year should show a material 
improvement in their position. The traffic receipts up to 
May 27th last showed an aggregate increase over the cor- 
responding period of last vear of £68,612, but, owing to the 
strike, this was converted into a decrease of £16,586. How- 
ever, they were slowly regaining the lost ground, the last 
traffic return received—that for the week ending July 9th— 
having reduced this decrease to £7,287. 

Sir Georce Toucher, in seconding, said that the’ credit to 
profit and loss account of about £83,000 would go a very 
small way towards satisfying the arrears on the preference 
shares, and any payment of that nature now would only 
complicate any arrangement for dealing with the whole 
amount in a comprehensive manner. What, however, chiefly 
influenced them in deciding that it would be unwise to dis- 
tribute that balance was the general situation in the Argen- 
tine and the burdens which had been cast upon them. 
Altogether the company was in rather a poor financial position 
as regards its revenue. Jabour was a very uncertain factor. 
The demand for shorter hours and more pay was universal. 
Other expenses were likely to be put upon them during the 
current year. These would represent serious additional bur- 
dens which were never contemplated when the concession 
was granted and the fares were fixed. Thev did not object 
to laws intended to improve the condition of the workers if 
thev were put in a position to comply with those laws on 
an economic basis. The high costs of living had hit wage 
earners very hard; the purchasing power of their wages had 
been decreased; they undoubtedly needed more money, but 
all increases had to come out of fares. These fares were 
fixed under totally different conditions to those which pre- 
vailed to-day, and if operating expenses in future were to pe 
an a new escale, revenue must be on a new scale also. It 
was not only the labour costs, but the cost of everything they 
used had gone up, and it would be unreasonable to say that 
in a world of dearness the one thing which was to remain 
cheap was tramway travelling; the thing could not be done. 
They could not divide more than thev could collect. Let 
the State put them in a position to improve their revenues, 
and it would give security to everyone in their employment, 
but if they had to struggle on year after year shaking hands 
with hunger, then there would be no security for anyone, 
and they would have no chance of improving the service 
for the public. There were some charges, like fuel, where 
thev might hope to find an improvement in time to come. 
The eost of fuel would never go back to pre-war prices. 
Mr. Smillie and his friends would not permit of that. In 
the past vear they had suffered sorely from the heavy cost 
of fnel. It was not only last vear; last year was the worst: 
the cost last vear in excess of the pre-war price was more 
than half-a-million sterling. They need not. therefore, ask 
where their dividends had gone. This high cost hit everyone 
who had to use fuel in South America, but it hit them par- 
ticularly hard. Their burden was accentuated by the fact 


that they did not own power stations or mains: the chief. 


source of the supply of electric current in Buenos Ayres 
was, and is, the supply company. It supplied also the tram- 
ways under contract made in 1904, and reconstituted in 1909, 
and this contract operated for the life of the concession. 
Under that contract the price of current varied with the 
price of fuel. The supply company was naturally put on 
the black list. That was intended to weaken it; it certainly 
_ Increased their difficulties in obtaining fuel. but it failed to 

prevent them doing so. It made the operation much more 
costly, however. Unfortunately, this agcravated cost re- 
--eniled on this company. The cost was bad enough owing to 
the high price of coal in the case'of people who could cet 
- it, but it was accentuated in their case owing to the inability 
- of the supply company to obtain coal. and thev coneequently 

had to bum eubstitutes at a greatly increased cost. The 
rituation was a very curious one. It would be almost ludi- 
croug if it were not so serious, The black list was intended 


> 4 per cent. i 
` from 7 per rent. to 5 per cent., and Ramegate, which paid a 


to weaken the German company and to aid the British. [t 
actually cost the British investor enormous sums every 
month, and the Government action was intended to penalise 
any Gerinan interest concerned in the supply company. The 
actual effect was to bolster up that company at great cost 
to the British investor. Their experience showed the in- 
evitable drawback of international relations in neutral coun- 
tries during war. It also showed how easy it was to do 
inischief in trying to do good. The last thing the Government 
wished to do wus to hit British interests, but what thev 
actually did was to club away their dividends. He did not 
know the extent of the German interests in the supply 
company at the present time. ‘They were taken off the black 
list in April, but up till May they had had practically no 
coal, and the company had not received any benetit fron 
the new condition of things. No doubt things would be 
better in the future, but he considered it highly objectionable 
that any organisation subject to German control should jn 
future be involved in the economic life of the company. He 
made that statement entirely on his own responsibility, but 
he believed that his views on this subject would be shared 
by every member of the board, and by their colleagues in 
Brussels who controlled the ordinary stock. 


The annual mecting was held on July 


Edmundson’s 17th at Salisbury House, B.C., Mr. P. 
Electricity Debell Tuckett presiding. The chairman 
Corporation, said that increasingly difficult as had been 

Ltd. the conditions affecting their business 


throughout the war, they had been jin- 
finitely more difficult during the past year, whilst at the 
present time they had reached a stage which he could only 
characterise as impossible. Wages and salaries had risen~— 
he would not say out of all reason, because the diminished 
purchasing power of money had inevitably necessitated an 
unprecedented increase, but they had risen, and since the 
close of the year had still further risen to an extent which 
rendered it extremely difficult to meet them and the heavy 
increase in their other expenses, and vet make a profit wit 
their restricted output and their limited rates of charge. 
Excluding the Lancashire Power Co., their total wages in- 
crease for the past year amounted to over £26,000 as com- 
pared with 1917, and to nearly £42,000 as compared with 
1914, whilst at today’s level there was a further increase of 
many thousands a vear. Apart, however, from its direct 
bearing on their wages bill, the general wage increase had 
enormously enhanced the cost of all the plant and materials 
they required to use. The increased price of coal alone 
represented an increased cost to them of £21,400, as com- 
pared with 1917, and of no less than £78,250 as compared 
with 1914, and now they were faced with an additional cost 
of something like £35,000 a vear if the threatened increase 
of 6s. a ton was actually imposed. Moreover, much of the coal 
was of markedly inferior quality, but they had to take, and 
be thankful to get, what the Coal Controller assigned them. 
During the past vear there had been a further shrinkage ìn 
their lighting output, due partly to the extra four weeks 
summer time, and to the shop and other lighting restrictions 
in force last year, but mainlv to the rationing of their con- 
sumers under the Household Fuel and Lighting Order, which 
had had, and was still having. a most serious effect on eon- 
sumption. At the same time the munitions load fell off 
rapidly at the end of the year after the armistice. so that 
for the first time their power output showed a slight. re- 
duction, and this reduction had been still more marked since 
the close of the year. The high cost of labour and materials, 
the uncertainty as to the Government’s attitude towards 1m- 
dustry, and the general unsettled tendencies ef the times 
had made manufacturers reluctant to embark on new de- 
velapments or to commit themselves to extensive production 
for which they might not find a market. Consequently they 
still awaited the industrial activity so urgently needed in the 
country’s interests, and which they needed to replace the 
lost munitions load. To meet those adverse conditions they 
had increased their rates of charge wherever it had been 
open to them to do so, but with their reduced output and 
their costs more than doubled, the mereases af 20 per cont.. 
30 per cent., or 40 per cent. over pre-war rates, which thev 
had in most cases been able to make, had not adequately 
compensated theim. Their contract department had carried 
ont a number of important contracts for the Admiralty. the 
War Office, the Air Ministry. and the Ministry of Munitions, 
at Rosvth, Collinstown. East Fortune. Eastleigh, Gormanston, 
Osea Island. Rendeomhe, Longside, Halton, Shoreham, New- 
bury, and elsewhere, the total turnover beine far the largest 
they had ever had. The profit on working the local authori- 
ties and other undertakings showed a useful increase of £570. 
Proceeding to refer in detail to the various subsidiary under- 
takings, the chairman said that Bromley, which was 
essentially a residential lighting undertaking, agam 
suffered severely from the lighting restrictions. and bad 
further reduced its ordinarv. dividend from 5 per cent te 
Folkestone had reduced its ordinary dividend 


3 per cent. ordinary dividend for 1917. had passed its dividend 


~ Melton Mowbray and Wyrcombe, which paid ordinary divi- 


dends of 2 per cent. and 3 per cent. respectively for the 
previous year. bath passed their dividends owing to the bur- 
den of their increased costs, including heavy repairs. The net 
result of the year’s working was that, after providing for 
the cumulative preference dividend, they were able to add 
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£1.638 to the previous carry forward, and under the circum- 
stances, he thought that was as satisfactory a result as 
they could expect. They had sold £10,000 war loan, and 
during the current year they would probably have occasion 
to sell the remainder as well as their war bonds, jn order to 
meet the cost of plant extensions, which could not be car- 
ried out during the war, and which were now urgently re- 
quired. Last year he referred to the fact that, independently 
of the Lancashire Power Co., they had connected over 20,000 
kw. of additional load during the war period without any 
corresponding capital expenditure on additional plant. To-day 
they had to record a further connection of 4,400 k.w. The 
fact that the price of all plant was now double and treble 
what it was before the war unfortunately called for far 
larger capital resources than would otherwise have been 
required, and in the course of the next few months they 
would have to give serious consideration to that aspect of 
the position. In that connection it might be pertinent for 
him to observe that, unless the Government were themselves 
prepared to shoulder the burden which they had hitherto 


‘horne, it Was incumbent on them to recognise the necessitv 


of sanctioning rates of charge which would enable them to 
eam a fair return on capital. Tast summer the Statutorv 
Undertakings (Increase of Charges) Act was passed for the 
purpose of affording electric supply, gas, and other statutory 
undertakings some relief from the burden of war conditions. 
It authorised the Board of Trade to sanction a temporary 
increase in the maximum rates of charge sufficient in the case 
of companies to make good three-quarters of their pre-war 
ordinary dividends where a reduced profit to that extent had 
heen shown in their previous vear’s accounts. On the other 
hand, in the case of local authority undertakings, it autho- 
ried the sanction of increased rates sufficient to cover in- 
terest and sinking fund charges. In practice that meant that 
it was only after they had suffered a loss in one year that 
they were entitled to safeguard themselves against its re- 
currence in the following year, and in their case it further 
meant that where no return was being earned before the 
war, they were entitled to no relief to enable them to earn 
any now, but how a company under statutory obligation to 
spend fresh capital vear by year could be expected to carry 
on indefinitely under these condition it was difficult to under- 
stand, and he did not believe it was ever intended that a 
company so situated should be deprived of the relief which 
It was entitled to claim under the Electric Lighting Acts, but 
that was the way in which the Board of Trade had inter- 
preted the Act. It seemed all the more unfair when con- 
trasted with the treatment accorded to the local authority 
undertakings, whose interest and sinking fund charges ordi- 
narily amounted to 7 per cent. or more on their capital, the 
whole of which they were entitled to recoup themselves if 
they could do so by increasing their rates of charge. He could 
se no valid reason for that discrimination, and if the Board 
of Trade’s interpretation of the Act was correct, he regarded 
t as a very disquieting feature that Parliament in these 
wholly abnormal times should grudge them the fuller measure 
of relief which they so badly needed, simply because they 
ad the misfortune of being a company, for they were per- 
orming an identical public service, the value of which during 
the war had been most fully acknowledged. During the war 
they had increased their obligations by the connection of 
ly ~),000 KW. of additional load, and yet they were no 
nie off. It was not only most unfair and unreasonable that 
they should be condemned to remain in such a position, but 
what was perhaps more to the point, it would soon become 
Impracticable for them to carry on the business under such 
pnditions. In a number of their towns they were still 
d toa maxımum of 7d. per unit, which obviously afforded 
‘em an insufficient margin of increase, when the London 
Bae with their far richer areas and far larger stations, 
- ound it necessary to raise their rates to 8d. and even 9d. 
i unit, and now, with the prospect of a further increase of 
oe ton in the price of coal, their maximum rates required 
buildin m Practically all cases. With the resumption of 
which A Operations, and with the revival of industrial activity 
la ich they all hoped to see, and must Bee, if the country was 
wi GA the disastrous consequences which could not uther- 
tea avoided, extensions would be called for in many 
ee but what inducement could there be to expend 
a re or how would it be possible to raise fresh 
a al, if they were not assured the right to charge prices 
: panie to their increased costs? Last year, owing 
es conditions with which they were confronted, over 
had bee of their capital earned no return whatever. There 
Aaly en A great deal of loose talk latelv about cheap elec- 
mae and with the return of more normal times electricity 
provided che cheapen. as it had done steadily in the past. 
Dal $ ey were afforded the means of adopting improved 
ha mee penton bv being given the right to live, but_in 
te ima how could electricity be cheap in the nopular 
materiae when the cost of labour, coal, and all other 
mide’ S was more than doubled, and was still on the ap 
the mowina Progressive industry like theirs could possibis serce 
ie then. Hoe of its customers with satisfaction to itself 
errived P indeed it could not long survive, if it was 
a fair Si its life’s blood bv being denied the right to earn 
daman] Pa on capital. No exception was taken to the 
coal merch their men to he paid for their labour, or of the 
mes aan to be paid for his coal, or the manufacturer 
paid for his plant, although they required twice and 


three times what they were getting before the war, but when 
It came to the unfortunate shareholder whose hard-earned 
savings had been devoted to creating the public service enter- 
prise out of which those payments were made, he was appar- 
ently expected to derive so much satisfaction from his virtuous 
self-sacrifice that he would not only be content to forego any 
return on his capital, but would also be prepared to furnish 
further capital on the same philanthropic basis. That feature 
of the situation was a vital one, and it was high time to 
emphasise the importance of the principle that a company 
performing a public service under onerous statutory obliga- 
tions should in these times be as much entitled as a muni- 
cipalitv or a private trader to the minimum return necessary 
to enable it to perform its functions efficiently and to the 
satisfaction of those it served. They were not alone in their 
sufferings, for many other undertakings similarly situated 
had suffered similarly from the same causes that they had, 
but their case was peculiar in this respect, that they were 
far the largest organisation combining a number of small 
undertakings particularly susceptible to the present adverse 
conditions, and so the effect was aggravated with them. 
They were making steady progress prior to the war with 
every prospect of earning a moderate return on their capital 
in the course of a few vears, and if they were given fair 
treatment now, there was no reason why their fututre pro- 
spects should be anv less promising, for no one could doubt 
that the demand for electricity would be greater than ever, 
once the country settled down to work, but they must be 
given the only means open to them of meeting the utterly 
changed conditions which the war had brought about. Thev 
were continuing to press on the Board of Trade the urgency 
of their needs, and he could not doubt that they would suc- 
ceed in doing so, and that they would consent to take the 
necessary measures to enable them to meet them. Mr. 
Tuckett proceeded to criticise in some detail the Electricity 
Supply Bill which, he said, would vitally affect the whole 
future of the industry. but whether it would do so benefically 
or otherwise largely denended on the amendment it under- 
went at the hands of the Select Committee which was now 
considering it. ea 

Mr. Stanley Beeton seconded the motion, which was 
carried unanimously. 


Stock Exchange Notices.—Applications have been made to 
the committee to appoint special settling days in :— | 

Monte Video Telephone Co., Ltd.—217,135 ordinary shares of 
£1 each, fully paid (Nos. 1 to 72,680, 73,001 to 159,492, and 
160,001 to 217,963), in lieu of the ordinary and preference 
shares now quoted. | ' 

Power Gas Corporation, Ltd.—50,000 ordinary shares of £1 
each, fully paid (Nos. 250,001 to 300,000). 

General Electric Co., Ltd.—16,000 ordinary shares of £10 
each, fully paid (Nos. 90,001 to 105,000). 

Callender’s Cable and Construction Co., Ltd.—10,000 ordi- 
nary shares of £5 each, fully paid (Nos. 70,001 to 80,000); and 
A ordinary shares of £5 each, fully paid (Nos. 40,001 to 
8U, ; - 

The following security has been ordered to be quoted in 
the official list :— 

Melbourne Electric Supply Co., Ltd.—20,000 7 per cent. 
first cumulative preference shares of £5 each, fully-paid (Nos. 
10,001 to 30,000). 


Companies Struck off the Register.—The following, it is 
officially announced, have been struck off the register and are 
dissolved :— 


Acousticons, Ltd. 

British Lubricants, Ltd. 

Defries, Ltd. 

Electrical Industries Development Co., Ltd. 
Electric Hiring Syndicate, Ltd. 
Electro-Chlorination Syndicate, Ltd. 
Provincial Gas Traction Co., Ltd. 

Tube Cleaners, Ltd. 


The following will be struck off the register within three 
months, unless cause is shown to tbe contrary :— 


Birmingham Electrical Accessories Manufacturing Co., Ltd. 
British Compressed Air Pumps, Ltd. 


Arbroath Electric Light & Power Co.—Mr. E. Cowan, 
presiding at the annual meeting, said that the year had been 
a record one for the company as regards trade, but the cost. 
of all materials had sone up enormously, with the result 
that the profit had been much the same as in the previous 
vear. There was @ large demand for current by new con- 
eumers, but it was exceedingly difficult to get the necessary 
plant. When these difficulties were past the company had 
a period of prosperity before it. 


Liverpool Overhead Railway Co.—Interim dividends for 
the half-year at the rate of 5 per cent. per annum on the 
preference shares, and 2} per cent. per annum on the ordinary 
shares. Income tax at the rate of Ss. in the £ will be 
deducted. = = | “at S eo i 
. Greenwood & Batley, Ltd.—Final dividend of 10 per cent. 
on the ordinary shares, making 15 per cent. for the year; 
£6,000 to depreciation: £7.000 to reserve; £14,422 carried 
forward. Last vear the dividend was 17} per cent, and 


- £50,000 was put to reserve. | 


Lima Light, Power & Tramways Co.—Dividend of 14 per 


cent. 
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St..James' & Pall Mall Electric Light Co., Ltd.—Interim 
dividend at the rate of 7 per cent. per annum on the prefer- 
ence shares and 7 per cent. per annum on the ordinary shares 
for the half year. 


New Issues.—It is stated in the “ Times ” that the new 
issue of Fellows Magneto Co., Ltd., was over-subscribed, and 
that that of Petters, Ltd., was considerably over-subscribed. 

Adelaide Electric Supply Co., Ltd.—Applications are 1n- 
vited for 250,000 5 per cent., free of tax, “A” cumulative 
preference shares of £1 each at par. The list closes on July 
Bth. . 

Kensington & Knightsbridge Electric Lighting Co., Ltd. 


—Dividend on the ordinary shares for the half-year at the 
rate of 5 per cent. per annum. 


‘Tramways Light & Power Co., Ltd.—A petition to the 
Court- for confirming the reduction of capital from. £700,000 
to £616,600 is to be heard on July 29th. 


South American Light and Power Co., Ltd.—Dividend of 
5 per cent., less tax. £4,694 is written off concession and 
goodwill account. £2,800 is to be carried forward. 


Bournemouth & Poole Electricity Supply Co., Ltd.—In- 
terim dividend on ordinary shares at the rate of 5 per cent. 
per annum, less tax. | 


Hadfields, Ltd.—Interim dividend of Gd. per share, free 
of tax, on the ordinary shares. 


y 


GERA E E 


STOCKS AND SHARES. 


‘TUESDAY EVENING. 

Ir cannot. be said tbat the Stock Exchange markets have 
entirely recovered yet from the etfect of the peace celebra- 
tions. Business started off, after the holiday, in a quiet way, 
and, although spasmodic activity broke out in various direc- 
tions, it was not of sufficient voluine to encourage any great 
hopes of returning activity on this side of the August holidays. 
Settlement of the North-Kastern Railway dispute was neutra- 
lised as a market factor by the outbreak of still more serious 
trouble on the Yorkshire coalfields. The latter, in addition to 
the sporadic strikes in other parts of the country, are raising 
a feeling of profound disgust in the minds of the majority 
who want to settle down and get on with the work now that 
the war is won, but whose efforts are headed off in every 
direction by strikes and similar troubles. 

_ The increase of 6s. per ton in the price of coal which came 
into force on Monday is another element making for uncer- 
tainty in business circles. The heavy fall in the American 
exchange militates against this country, while it has the 
effect, of course, of putting up the prices of all American 
securities. New York telephone 44 per cent. bonds have risen 
to 94, and a number of other issues connected with American 
and Canadian utility undertakings go up a dollar or two per 
diem. Until the rate of exchange eerie more stable, it is 
bound to remain an uneasy consideration. While in some 
ways the heavy price which this country has to pay for 
dollars is beneficial to the United States, there are other 
directions in which it operates against trade prosperity, so 
that it is to the interests of both countries for a reasonable 
level to be found. Until this is reached, trade conditions be- 
tween the two countries are bound to be liable to severe 
fluctuations. 

The St. James’s and Pall Mall Electric Light Co. has 
declared an interim dividend at the rate of 7 per cent. per 
annum, being the same as that of twelve months ago, but the 
shares have dropped to 64 on the announcement. City of 
London ordinary are lower, Otherwise the electricity supply 
market 1s very quiet, and the incidence of the coal rise, added 
to the various labour disturbances, leave proprietors in a state 
of bewilderment that is not assisted by the outlook for the 
industry in connection with the Government's Electric Supply 
ea e acne Wa that the outlook for London’s 

ut ss has seldom presented such conditions 

of uncertainty as prevail at the present time. Fortunately 
shareholders are of philosophic temperament, and are content 
Hea ro el eae have risen to 22, but other 
acturing shares remain heavy. Snylish: Tics 
dropped back to 25s. 44d., after being 26s. a Minds Can 
soe weakened to 14. British Aluminium have lost 

Statements are made to the effect that f , i r 
movements are afoot in Mexico, and a 
caused a fall of five points in Mexico Tramways common 
shares to 424, together with weakness in the rect of the 
Mexican group. Anglo-Argentine Tramways are rather dull 
by reas wf the floods cane caer ah 

on of the floods reported in some parts of the Argen- 
tine Republic. which have had-a depressing effect u on th 
railway stocks. and, through the latter, have aa ii Bel 
the tramways descriptions.. Brazilian Tractions are quiet and 
a olor Columbian Electrics the deferred has shed 2 points 
ae a rence 1. Rio Tramways lst mortgage bonds advanced 

Marconis have recovered to 54, and the mar | 
sere ames i , rket for th 
eubsidiaries is also a little better. Marines picked up to 30 


Men in the market are bombarded daily with questions as to 
how they regard the outlook in view of the progress which 
the legal case has made so far, but the opimons expressed are 
mostly guarded, with a hopeful tendency. West India and 
Panaina shares have gone back to 1g; amongst the higher- 
priced cable issues there is a slight improvement on balance. 
Although the pressure to sell such stocks in order to apply 
for the Victory Loan has now been withdrawn, there are 
post-war considerations that lead to a little hesitation in 
regard to holding submarine shares. Amongst these, the pro- 
bable competition of wireless and aeroplanes 18 urged. 
Regular readers of these notes in the Electrical Review imay 
remneinber how, years ago, cable stocks fell very heavily 
when the idea was first mooted of the wircless telegraph be- 
coming an active competitor with the cable companies, but 
the shrinkage in the stocks of the latter has been more than 
recovered in the subsequent years. 

As illustrating the kind of inovements caused at the pre- 
sent time by the abnormal American exchange, it may be 
noted that Cities Service common shares are 60 higher at 
560. Montreal Light and Power common are up 25 to 260. 

Adelaide Electric 6 per cent. preference rose 3 to 4 

on the forthcoming issue of 250.000 new 5 per cent. tax-free 
preference shares at £1 each. Brisbane Electric ordinary at 
54 are 5s. lower. Bombay Electric Supply ordinary £10 shares 
have again been dealt in on the extraordinary basis of 59} 
and 60. Melbourne Electric preference gave way 1-16 to 
5 9-16. British Electric Traction ordinary drooped to 41. 
: Telegraph manufacturing descriptions are dullish, Henley’s 
easing off to 28, Callender’s to 9i, Siemens to 63. The iron, 
coal, steel and armament shares are very heavy owing to the 
strikes and the rise in the price of coal. Rubber shares re- 
main inanimate. 


SHARE LIST OF ELECTRICAL OOMPANIES, 
Home ELECTRICITY COMPANIES 
Dividend Price 


pna July 22, Yield 
1917. 1918, 1919, Rise or fall, p.0.. 
Brompton soppor el ee œœ 10 8 6a = 4616 
Oharing Cross ee ee 4 4 B bas 6 18 4 
do. do, do. 4 Pref... a & _ 618 4 
Chelsea .. ee ee ee ee 6 8 — 416 0 
City of London oe ee ee | 8 11 —} 7148 
do. do, 6percent. Pref... §& 6 10 - 6 00 
County of London ee ee ee q 7 10% — 6 18 8 
do. do. 6percent. Pref. 6 6 10 — 6 0 0 
Kensington Ordinary ee oe 7 6 54 = 6 5 0 
London Electric .. + ee Nil Nil i = Nil 
` do. do. 6percent. Pref... 5 6 _ 7 14 10 
Metro litan ee ee $ Pref ee ta A 8 — : : : 
0. eens. © so ae =- 
St. James’ an Bai ee ee 9 10 64 — i 7 18 10 
South London eco ee ee 5 5 33 =— q 6 6 
Westminster Ordinary ..  .. 9 8 5R _ 728 
TELEGRAPHS AND 'TELEPHONBS, 
Anglo-Am, Tel. Pret, oe eo 6 6 984 _ 6 43 
do. Det. ee ee 13 88/6 22+ a 7 8 0 
Chile Telephone oe ee ee 8 8 62 eae 6 18 6 
Cuba Sub. Ord. ee ee ee 7 7 11 os %6 4 6 
Eastern Extension .. es oe 8 8 168 +h % 3 3 
Eastern Tel, Ord. .. ae Es 8 8 159 +1 5% 04 
Globe Tel. and T. Ord. ee ee 7 8 l omar *6 6 0 
do. do. Pref, ee ee 6 6 1 xd — ' 5 14 " 
Great Northern Tel. vs ~- B 23 xd — 714 5 
Indo-European ws oe .. 18 18 65 — 618 2 
Marconi ee oe ee se 20 20 54 + 3 8 12 9 
Oriental Telephone Ord. .. . 1b 10 -n 490 
United R. Plate Tel, os eo 8 8 7 — +5 2 0 
West India and Panama .. .. 1/8 1/8 1 —y “11 0 
Western Telegraph. ee eo 8 8 16 — i +4 17 9 
, Homs RAILS, 
Central London Ord, Assented .. 4 4 684 _ 660 
Metropolitan .. ae sé P 1 1 26 — à 416 ¢ 
do. District ‘a -- Nil Ni Nil 
Underground Bleotric Ordinary.. Nil Nil — $ Nil 
do. do, “uA” eo Nil Nil 9/- —6d Nil 
do. do, Inoome .. 4 5. 94 — % 6 5 
Forrien Trams, 4&0. 
Adelaide Bup. 6 per cent. Pref. .. 6 6 43 +b 6 81 
Anglo-Arg. ms, First Pref. .. 6 Nil Bt. — = 
do. do. 2nd Pref, 26 — — 2 — — 
do. do. 5 Deb.. e ee 6 5 664 n 7 10 6 
Brazil Traoctions ee ee ee reas — 634 a T 
Bombay Electrio Pref, .. . 68 6 ll; — 611 7 
British Columbia Eleo, Rly. Pfce. 6 5 56 —1 817 0 
do. do. Preferred Nil 4 47 — 5568 
do. do. Deferred Nil Nil 4: —2 Nil 
do. do. Deb. ee 4 61 =e 6 17 10 
Mexico Trams 5 percent. Bonds.. Nil Ni 594 —1 Nil 
do. 6 percent. Bonds.. Nil Nil 45g -3 Nil 
Mexican Light Common ..  .. Nil Nil 87 — Nil 
do. Pref. oe «e Nil Nil 504 — Ni 
do, lst Bonds.. e. Nil Nil 649 _ = 
MANUFACTURING COMPANIES. 
Babcoook & Wilcox oe œ. 5K 15 33 — 400 
British Aluminium Ord, .. :. 10 10 13 -4 681 
British Insulated Ord... . 2 124 2°, _ 611 1 
British Westinghouse Pref, os 1h 8 Qi on 514 0 
Oallenders .. s.e s.e oe 2 2 oF —ł 6 8 
do. Pref, ee ee ee 5 63 5 = 6 8 10 
- Castner-Kellner ae ne . 23 20 9 = 716 6 
Edison-Swan, sh A " .. - ee — -~as J — i 6 0 0 
do. do, 5 per oent, Deb. .. 4 6 74. — 6 59 
Blectric Construction s% oe 10 10 là — * 818 0 
Gen. Eleo. Pref, .. bce a 6 6h ` 1% Bee 6 8 0 
do. Ord, .6 «2 oe 10 10 93 +1 411 0 
Henley ee ee ee ee ee 25 A 25 23 agi tke 6 5 3 
do. 44 Pref.. se oe oo rt 4 By — 600 
India-Rubber.. ‘ea AN ee 10 10 17 — %17 4 
Riemens Ord... i. eis oe 10 6$ —y 780 
Telegraph Cop. .. .c co % 20 254 a= ais 6 


*Dividends paid free of Income Tar., 


slew -. poa sei e os 


> = 7. + a 
{eR EL PR II ETI E OE a E ae A + g - .. . 4 P 


Vol. 85, No. 2,174, JULY 25, 1919.] 


THE ELECTRICAL REVIEW. 


121 


ess 


THE ELECTRIFICATION OF BRITISH RAILWAYS. 


By F. W. CARTER, M.A., M.Inst.C.E. 


(Concluded from page 69.) 


In the early development of an art radical improve- 
ment may be anticipated with confidence, but as time 
progresses improvements are likely to become more 
and more of a minor character. An improvement in 
one system of operation frequently leads to improve- 


ment in others. The high-voltage continuous cur- 
rent system was advocated by Mr. Hobart * many 
years ago, but its recent development is largely the 
result of the rivalry of the single-phase system. The 
single-phase traction motor has very large internal 
losses to be dissipated as heat, and improved methods 
of ventilation became necessary to render it opera- 
tive; the use of similar methods with continuous cur- 
rent motors has, however, resulted in increased 
capacity undreamed of a few years ago, and heating 
of motors is now rarely a limiting consideration, 
whilst the mcreased losses that are allowable give a 
welcome freedom to the designer and permit im- 
provement in other directions. 

The polyphase system has an advantage in the 
matter of regeneration, which is automatic and 
natural to it; but the accompanying disadvantage of 
sensibly constant speed operation, necessitating the 
matching of wheels of locomotives required to work 
together with best advantage, is grave, and renders 
this system of limited use only for ordinary rail- 
ways; the so-called split-phase system, since it uses 
polyphase motors. is subject to the same disabilities. 
Regeneration is attainable with some complication in 
other systems, being used on the Chicago, Milwau- 
kee and St. Paul locomotives, for instance; means 
for employing it in connection with suburban ‘pas- 
senger service are being eagerly sought, but up to 
the present it is generally felt to be hardly worth the 
complication involved. It will be understood that 
regeneration always reduces load factors of generat- 
mg station and sub-stations, and in fact may at times 
lead to reverse or negative loads, requiring special 
apparatus to control and absorb them, so that the 
complication does not necessarily end with the train 
equipment, 

Electrification of railways should not be viewed 
simply as a question of the supersession of the steam 
` the electric locomotive, for the steam railway has 
sown up around the steam locomotive. and the 
riole method of working the traffic accords with the 
eo and „characteristics of this machine. 
a operation should in like manner be con- 
P AEE a of the electric loco- 
ine e, a 2 the whole plant. It will take 
otie c departments of our railways to 
o G to methods of working the traftic 
confidence O i e new methods of operation, but 
a Hee e felt that economic estimates based 
ee methods of working will be improved 

as more suitable methods are discovered. 
; Pees ns large power available at any point 
tinned dut ee ae railway and the long con- 
RRE a ich electrical apparatus is capable, 
suffers Bop aera which steam operation 
as oa sae give greater freedom to the 

Panne: ve ealing with the problems of their 
i te oba ad e same time if the best results are 
tions of «l „ they should recognise certain limita- 
nee Clectrical operation; of these perhaps the 
wile led oo : the desirability of spreading the 
and space (eee un as practicable, both in time 
ary plant as: ee most ethcient use of station- 
ok AN o he i uang the investment therein. 
partments + 1on between goods and passenger de- 
nee Is desirable in order to make their load 


* See Journal, Inst. Elec. o 


Engs. Vol. 36, page 272. 


variations complementary to one another as far as 
may be practicable. et 

lt is proposed that power for the electrical work- 
ing of railways shall be taken from generating 
stations operated by independent corporations 
created for the purpose, and supplying also the in- 
dustrial and social needs of large districts. This is 
undoubtedly sound policy, making for economy not 
only on account of increased efficiency resulting 
from the greater size of the units of plant and ot 
savings resulting from operation on a large scale, 
but also on account of the improved load: factor 
which accrues from the combination of diverse loads. 
The generation of electric power for railway opera- 
tion has no peculiar features requiring it to: be 
separated from generation for other industrial pur- 
poses, and it is therefore merely wasteful to generate 
for the railways separately. | 

The nature of the steam locomotive places it under 
disabilities from which the electric locomotive is 
free. It consumes fuel whether it is in its shed or 
out, whether it is hauling a train or standing; a 
large fraction of its life is occupied with tube-clean- 
ing, oiling and overhauling. An electric locomotive, 
on the other hand, consumes power only when run- 
ning, and the time required for the daily overhaul 1s 
insignificant. Much greater service can accordingly 
be vot from the electric engine m a given time, and 
the number of locomotives required -for a given 
tratħc is correspondingly smaller. Experience has 
shown that in general, half the number of electric 
locomotives is more than equivalent to a given num- 
ber of steam locomotives in service capacity. - 

In this country, where the number of locomotives 
per mile of route is unusually large, at least a half 
of the capital expense of electrification, apart from 
that of generation, will be in the locomotives—the 
line conductors, the sectionising apparatus, the 
bonding and the substations accounting in the total 
for the other half.* The cost of an electric locomo- 
tive is much greater than that of a steam locomotive 
of equal speed and draw-bar pull, and may be taken 
roughly at two and a half times the price. “The 
following table compares the cost of steam and elec- 
tric locomotives for equal trattics : — 


Steam Electric 
Locomotive. Locomotive. 
Number required ...... | 1 4 
Cost, eath. waicsouss ] 23 
Cost Total sses 1 "14 


Taking the cost of electrification to the railway 
as double that of the electric locomotives, its amount 
is seen to be about two and a half times that of the 
steam locomotives required to work the traffic. 

The number of steam locomotives in service on 
the railways of England and Wales was in 1913 
approximately 20,000; the cost of electrifying these 
railways may therefore be estimated at about the 
cost of 50,000 steam locomotives, or roughly, say, 
£175,000,000. In making this estimate of the cost 
to the railways, however, the value of the displaced 
steam locomotives was left out of account on the one 
hand, and the cost of alterations to existing struc- 
tures on the other. The displaced locomotives 
would doubtless be used up largely during the period 
of transition, and what was before paid for renewals 
would in some measure be available towards the ex- 
penses of electrification; this therefore tends to re- 
duce the above estimate, whilst the alteration to 
structures tends to increase it. The total cost to the 
country, however, includes the addition to the power 
* These proportions are based on the high-voltage con- 
tinuous current system. 
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plant and transmission system that the electrification 
entails, and this, although costing much less than tf 
generating stations were put up tor the sole use of 
the railways, is likely to be considerable. ‘aking all 
these matters into account it is probable that the 
total cost to the country if all the railways of Eng- 
land and Wales were electrified would be of the order 


of £250,000,000, requiring an annual sum of 
£12,500,000 to pay interest at 9 per cent. These 


figures are based on pre-war estimates, but it may be 
assumed that permanent increases must be met by 1n- 
creased rates. 


The revenue train-mileage for England and Wales 
in 1913, was approximately 340 millions, and if this 
figure be taken as applicable to settled conditions 
under electrical operation, the capital burden of the 
electrification will amount to about 9 pence per train 
mile, the estimate being of course based on present 
methods of working the trafic. There are two ways 
in which this annual expense might be met, one by 
reducing working expenses and the other by so 
modifying methods of trafħic working as to increase 
the net receipts by increase of revenue. 

As regards working expenses the most important 
saving is in coal. A modern power station, employ- 
ing turbo-generator units of large capacity for a 
railway load, consumes on an average not more than 
two-fifths to one-third of the amount of coal con- 
sumed by steam locomotives working the same 
traffic, for in this country an unusually large amount 
of shunting is done, the mileage being as much as a 
third of the total revenue mileage, goods and pas- 
senger; and in shunting operations the saving in coal 
under electrical working may, with suitable locomo- 
tives, amount to 75 per cent. The total amount of 
coal used for locomotives in England and Wales in 
1913 was between 11 and 12 million tons, so that an 
annual saving of the order of 7 million tons might 
be expected if the railways were worked electrically. 
The pre-war value of this was probably some 3 or 4 
million pounds; its future value can hardly be esti- 
mated, but is undoubtedly much in excess of this. In 
addition to the saving in quantity, however, the 
quality of the coal may be lower and the size smaller 
for a generating station than is required for steam 
locomotives, whilst if distillation for the recovery of 
volatile products is considered desirable in connec- 
tion with steam raising this can be effected; the coal, 
moreover, has not to be loaded into tenders and car- 
ried with the locomotive, but delivered in large quan- 
tities to a few centres, situated where practicable in 
colliery districts. ‘The money saving is accordingly 
more than in proportion to the quantity saving. 
From the point of view of the country’s interest, 
moreover, the need for conserviny the coal resources 
enhances the value of any saving that can be made in 
this direction, and under Government control it is 
possible to give this consideration its full weight in 
reaching a decision concerning electrification. 

As regards running expense apart from fuel there 
is probably on balance no great saving. The main- 
tenance of electric locomotives is much less expen- 
sive than that of steam, and the driving expenses are 
lower; on the other hand, there are maintenance and 
running expenses of the sub-stations with such pro- 
portions of those of the generating stations as are 
chargeable to railway operation, there are also main- 
tenance expenses for line conductors, bonds, trans- 
mission lines, &c. On the whole it appears fair to 
assume that the balance here is negligible. and ac- 
cordingly that the fuel saving represents the whole 
economy of electrical operation. This is not sufh- 
cient in itself to justify electrification, at anv price 
of coal that can be foreseen, but nevertheless con- 


stitutes a substantial instalment towards justifica- 
tion. 


As to improvement in facilities under electrical 
operation this arises from two primary causes—the 
higher rate of acceleration of electrically worked 
trains, particularly of multiple-unit trains, and the 


possibility of running small trains with an economy, 
apart from driver's wages, almost as high as large 
trains, this again being a property of multiple-unit 
trains. As consequences of these causes, higher 
schedule speeds are attainable in stopping service, 
and a more frequent service can be maintained with 
economy. Experience has proved that enormous 
gains ot revenue accrue from these causes in dense 
urban passenger service, and the gains are consider- 
able in the less dense interurban services of well- 
populated districts. Using trains only sufficient for 
the needs, branch-line passenger services feeding the 
main lines could be worked with much greater 
economy than at present. As regards main line 
long-distance passenger service, with more frequent 
and convenient branch line connections, there would 
doubtless be some increase in the traffic; but on this 
matter experience 1s not yet available. In passenger 
service, accordingly, a considerable increase of 
revenue may be anticipated from the improved 
facilities offered, if past experience can be trusted. 
The amount of the increase is a matter for the 
psychologist rather than the engineer, but it may be 
worthy of remark that in the past the increase has 
usually exceeded all reasonable estimates. 

With regard to goods traffic it does not appear 
that this would increase sensibly with electrification, 
for no question of psychology comes into the move- 
ment of goods. It is true that more economical 
methods of working than are in vogue at present 
might be adopted, but these are generally not such 
as electrification would effect. The British trader. 
for instance, expects rapid delivery of comparatively 
small loads, a condition which imposes a great deal 
of sorting on the railways and operates against 
working in large trains. This is, however, quite 1n- 
dependent of the question of electrification. In cer- 
tain congested districts the greater flexibility of elec- 
trical working might avoid the necessity of capital 
outlay, which could then be set against its own cost. 
In general, however, it would seem that the chief 
advantage of electrification in the case of goods 
traffic, apart from conditions of special difficulty, 1s 
in the saving of fuel, particularly noticeable in shunt- 
ing work. 

It may be thought from the foregoing that the 
greatest economy would result if the passenger 
traffic were worked electrically and the goods traffic 
by steam. This inference is, however, quite 
fallacious: the additional capital expense involved in 
working the latter traffic electrically is much less 
than in proportion to its amount whilst the improved 
load factor resulting from diversity in the load leads 
to appreciable economy in operation. Altogether 
there can be little doubt that if it is found economical 
to operate one class of interurban service electric- 
ally, it will be found even more economical to 
operate all classes. 

In conclusion, it may justly be claimed that under 
the conditions in which the war has left us, with 
unified control of the railways, with coal in all pro- 


bability permanently at a high price and with the 


prospect of power generation conducted on most 
modern and scientific lines, the general electrifica- 
tion of our railways assumes a new aspect, and gives 
promise of justifying itself economically. Much de- 
tailed engineering calculation and sagacious estima- 
tion from available experience 1s needed to deter- 
mine the best methods of working and deduce the 
probable economic result, but it cannot be gaimsa! 

that the time for this work to be undertaken has at 
length arrived. 


eg ey ED 


D.K. Band Success.—The bend of Messrs. Dick, Kerr 
and Co's electrical works, Preston. carried off the first prize at & 
competition in Manchester, in which 17 bands took part. The 
band was formed 18 months ago. and has materially 88818 


local charities. Sixteen of its playing members have served with 
the Colours. 
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THE EXCESS PROFITS DUTY. 


—— — —— 


By J. W. BLACK, M.LE.E. 


Sox recent correspondence on the discouraging effect which 
the Excess Profits Duty has had on small businesses, and 
especially on businesses which were in process of being built 
up during the two or three years preceding the war, led the 
writer to make some calculations as to the duty payable by, 
and net incomes of, such businesses. Though they have no 
connection with matters electrical, the rather striking figures 
obtained will, no doubt, be of interest to a considerable 
number of readers of the ELECTRICAL Review. 

Excess Profits Duty is charged on the amount by which 
the profits arising from any trade or business to which the 
duty applies, in any accounting period which ended after 
August 4th, 1914, exceeded by more than £200, the pre- 
war standard of profits. 

As regards accounting periods ending after December 3 1st, 
1916, an additional allowance—beyond the allowance of 
£200 referred to above—is granted in cases where— 

(a) the pre-war standard does not exceed £500, and 

(b) the profits of the accounting period, after any adjust- 

ment in respect of increased or decreased capital, 
are less than £2,000. 
This additional allowance amounts to one-fifth of the sum 
by which the profits of the accounting period are less 
than £2,000. 

The provision also applies where the pre-war standard 
exceeds £500, subject to this qualification, that the amount 
of the additional allowance is reduced by the amount by 
which the pre-war standard exceeds £500. 

In the equations below, the following symbols are used :— 

P = Total profits for one year, computed according to 
the rules laid down in the Act. 

D= Duty payable. 

8 = Pre-war standard of profits. 

I= Income or net profit, after deducting duty. 

This is not the actual income ; adjustments have to be 
made for sums not allowed, such as depreciation, &c. 

K = Sum allowed for increased or decreased capital. 

(A.) On the basis of 80 per cent., the duty payable by 
businesses making a profit of over £2,000 was as follows :— 

D='8{P — (8 + 200)} 
='8 (P — 8) — 160 ae sibs (1) 
The income, after deduction of duty (1), was as follows :— 
I = P — {'8 (Pr — 8) — 160} 
="2P+°8S8 + 160 ss (2) 

(B.) Businesses making a profit of less than £2,000 

where the pre-war standard does not exceed £500. 
D='8 [P — {8 + 200 + *2 (2,000 — P)}] 
"A — eat (1) 


='96 P — "8 s — 480) 
I= P — (96 P — R s — 480) 
= "04 P+ 8s + 480 (2) 


(C.) Businesses making a profit of less than £2,000 
Where the pre-war standard is between £500 and £700. 
D=8 [p — {8 + 200 + -2(2,000 — r) — (8 — 500)} J 
='96 P — 880) is sia ats (1) 
S04 P + 880 a ee ee 2) 
Nore. —* g ” cancels out from equations C (1) and (2), 
p that in this instance the pre-war standard has, like the 
flowers that bloom in the spring,” nothing to do with 
the cage. 
eh will be seen from the above that while businesses 
P T category A have been allowed to retain £20 out of 
ae £100 earned beyond a certain fixed sum, businesses 
€ categories B and C were allowed to retain £4 only. 
a of every £100 earned, by special effort ; what an 
iz i ive to push ahead and “ make good”! Businesses 
sea category O are in rather a unique position ; the 
ee for some obscure reason, ignores the pre-war 
rs oe profits altogether, and allows, for running the 
provided salary,” plus a“ commission,” on the profits, 
Wr the profits are large enough to pay so much. With 
ire pe Cent. duty the “salary” was £880 and “ bonus” 
Per cent, ! Why not 12} per cent, ? 


The table below shows the amount of duty payable on 
various profits with different pre-war standards :— 


Profits. | P.W.S. P.W.S.  P.W.S. P.W.S. PWS. PWS. 
£ £100 £500 £550 £600 £650 £700 
850 16 0 0 0 0 0 
900 64 0 0 0 0 0 
1000 160 80 80 80 80 80 
1100 256 176 176 176 176 TR 
1200 352 272 272 272 272 240 
1300 448 368 368 368 360 320 
1400 544 464 464 464) 440 400 
1500 640 560 560 560 R20 480 
1600 736 656 656 ö4u 600 560 
1700 832 752 752 | 720 680 640 
1800 928 848 ' oo4u 800 760 720 
1900 1024 944 920 880 840 800 
2000 112) 1010 1000 960 920 880 

EB 1) | C1) > |< 14 (1) pe 


| 


The table below shows income resulting from various 
profits with different pre-war standards :— 


P.W.S. P.W.S. P.WS. P.W.S. P.W.S. 


Profits. | P.W.S. 
£ £400 £500 £550 £600 £650 #700 
850 834 850 850 850 850 850 
900 836 900 900 900 900 900 
1000 840 920 920 920 920 990 
1100 844 924 924 924 924 Er ` 
1200 818 928 928 928 998 960 
1300 852 932 932 932 | 940 = 980 
1400 856 936 936 936 960 1000 
1500 860 940 940 940 980 1020 
1600 86t 944 O44 y6U 1000 1040 
1700 868 948 H8 | 980 1020 1069 
1800 872 952 960 1000 1040 1080 
1900 876 956 980 1029 1060 1100 
2000 RSO 960 1000 1040 1080 1120 
B2 | <eC (2> |Æ A (2 ee 


These tables are rather interesting and worth a little 
study. Observe, for instance, that businesses making £1.200 
profit and with pre-war standards varying between £00 
and £650 all paid the same duty, viz., £272, while a 
business making the same profit, byt with a pre-war standa d 
of £400, paid £352, or €80 more. Firms with pre-war 
standards under £500, whose profits increased from, sav, 
£1,000 to €2,000, were, as will be seen from the second 
table, allowed to retain £40 only of the extra £1,000, the 
Government taking the remaining £960. Verily, “from 
him that hath not shall be taken away even that which he 
hath.” And, of course, salaries have to be provided for 
quite a lot of little flappers and their big sisters. 

The above calculations take no account of adjustments 
in respect of increased or decreased capital, interest on which, 
at the percentage standard, should be deducted from, or 
added to, the above figures “1” and “P.” Thus, for au 
increase of capital, equation A (2) becomes :— 

I—K ="? (P—K) + °S8 + 160 
I="2P+ ‘8 (8+ K) + 160 


This equation applies to cases where the profits, less 
allowance for increase of capital, exceed £2,000. For a 
decrease of capital * K ” is added to “1” and “ p.” 

For the present year the duty is to be halved, and pro- 
gressive firms with a low pre-war standard of profits will 
get half their former “ salary.” but, on the other hand, their 
“ bonus ” will be raized to 52 percent. Those making over 
£2,000 will get half their former “salary,” plus 60 per 
cent. For what we are about to receive... . | 
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BRITISH WESTINGHOUSE TRANSFORMERS FOR USE WITH ELECTRIC FURNACES. 


WITH the increased demand for steel of all grades, carbide, 
ferro-silicon, carborundum, &c., the electric furnace has rapidly 
developed into an efficient piece of commercial apparatus. 
Practically all electric furnaces require electrical energy 1n the 
form of alternating current at low pressures. The energy requ} 
is generally drawn from large supply systems, and transformed to 
the required pressure by means of transformers situated near the 
furnace. Itis with transformers used in this capacity that this 
article deals. 

Of the three types of electric furnace in use- the arc furnace, 
the induction furnace, and the resistance furnace—the two first- 


named are used for melting and refining metals ; the resistance 


Fic. 1.—ONE oF A PAIR OF BRITISH WESTINGHOUSE TRANS- 
FORMERS FORMING A 3,000-K.V.A. ScoTt-CONNECTED UNIT. 


furnace is for use in the manufacture of ferro-silicon. carbide, 
carborundum, &c. For metals, the arc furnace has been proved to 
be the most efficient. 

There are various types of are furnaces, but in principle they 
are much the same as far as the transformer ix concerned, in that 


Fia. 2.—BRITISH WESTINGHOUSE 2,000-K.V.A. FURNACE TRANS- 
FORMEK, SHOWING COOLING COILS IN POSITION. 


they require electrical energy at low pressure, which must be 
variable. These furnaces, according to different makes, may be 
either single, two, or three-phase. Of the best known ty pes, the 
Heroult, Stobie three-phase, Rennerfelt, and Stassano, have a non- 
conducting hearth, while the remainder have a conducting 
hearth, i.e., current passes through the bed of the furnace. 
Westinghouse transformers are being used with every type of 
furnace, and are giving efficient service. 


The voltage required for furnace operation depends upon the 
type of furnace and the material to be produced, and varies from 
60 to 120; in the particular case of the Snyder furnace the pressure 
may require to be 220 volts. In general, however, the voltage is from 
65 to 85, in three steps, to meet the furnace requirements during 
progressive stages of operation. For instance, during the melting 
period, a high voltage is required to accelerate this operation by 
supplying the maximum heat. It is also necessary to keep the 
voltage across the arc within required limits, on account of the 
voltage drop due to the lower. power factor consequent on the 
magnetic properties of the bath at temperatures below 700° C, 

During the molten and refining stages. the heat required is less, 
due to the charge being hot ; the K.v.A. load is also leas, since the 
power factor has improved, and hence the voltage of supply can 
be reduced. 


THE DESIGN OF FURNACE TRANSFORMERS. 


There are distinct reasons for developing a special type of trane- 
former for furnace work, and, generally speaking, standard 
transformers are unsuitable. For example, a voltage ratio requir- 
ing a range of 65 to 85 volts, or possibly a wider range, is not in 
general a requirement of the standard transformer ; in order to 
obtain these voltages with efficient results, special precautions in 
design are necessary. Further, as low voltages are generally used, 
heavy currents must be provided for, possibly up to 60,000 amperes, 
and in order to obviate unnecessary local heating and heavy voltage 
drops, special technical precautions must be taken. 

During furnace operation, violent and frequent fluctuations of 
load are met with, which in turn bring heavy mechanical and elec- 
trical strains to bear on the windings ; this necessitates a robust 
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Fro. 3.—-A BRITISH WESTINGHOUSE 620-K.V.A. O1L-IMMERSED 
SELF-COOLED AND OIL-IMMERSED WATER-COOLED 40- 
PERIOD SINGLE-PHASE 5,800/47-VOLT FURNACE TRANS- 
FORMER. 


and heavy construction of winding, core, and leads. The internal 
reactance in furnace transformers is usually higher than in power 
transformers, for the reasons given later. 

With the rapid fluctuations of load that are possible, voltage surges 
may be encountered on the H.T. side of the transformer, necessl- 
tating heavily reinforced end-turn insulation. Due to this, the 
tappings for voltage regulation should be internal to the winding 
whenever possible, so as to leave the reinforced tufns free from any 
break in their insulation. 

Heavy and frequent overloads must be allowed for, and out-of- 
balance loads must be provided against in such a manner that the 
voltage does not fall away in consequence of them. In Scott: 
connected transformers special connections internal to the wind- 
ings are necessary in order to preserve current and voltage balance. 

The characteristics of British Westinghouse furnace transformers 
are here described under special headings :— 

Windings and Insula. n.—The type of transformer manufac- 
tured by the British Westinghouse Co. is, in general, the shell 
type, which is the most suitable for the service required ; it allows 
of strong and robust construction as well as flexibility of design 
to meet all reactance requirements and the accommodation of heavy 
L.T. currents. 

Compactness is a feature of the design, and a minimum of floor 
space is required. There is a good oil circulation and mechani- 
cally-strong insulation ; while full protection of all windings 18 
provided against dsm during shipment and erection. 
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The coils are partially visible, and inspection of them is, there- 
fore, possible. Cleaning of coils may be carried out if, due to 
the sludging of oil, this is necessary. 

The windings are arranged in sandwich fashion, and are strongly 
insulated between primary and secondary, and also to ground, 
with heavy and sound mechanical insulation of high insulation 
resistance. 

The H.T. windings are wound in sections, and each turn is 
individually insulated. so that the pressure between adjacent turns 
dues not exceed the voltage maintained per turn. 

From 8 to 10 per cent. of the end turns are reinforced, being 
individually wrapped and insulated to withstand a test pressure of 
at least full line voltage per turn, or a minimum of 6,000 volts per 
turn, according to the supply pressure, 
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Fics, { & 5.—DIAGRAMS OF TRANSFORMER WINDINGS, SHOWING 
POSITIONS OF TAPPINGS. 


(ooling.—Transformers are cooled by any of the following 
methods. according to the output and situation. In general those 
up to 1,000 K.v.A, are self-cooled —that is, they are immersed in oil 
a tank with flutes to provide sufficient radiating surface. 
oe of larger capacity are in general cooled by artificial 

Oil-insulated air-blast transformers are mounted in tanks similar 
ihe belf-cooled units, with the difference that the flutes are 
Se at the periphery by a sheet-steel casing, and air under a few 
i eg P 1s passed up the flutes from below, either from a 
n or from compressed air mains. A transformer of this type is 

own in fig. 1; this is one of a pair forming a 3,000-K.v.A. Scott- 
onnected unit. 11,200/65-75-85-95 volts, 50 periods, for use in 
prec with a 10 to 12-ton Electro-Metals two-phase furnace. 
RE aT water-cooled transformers are mounted in plain 
atin o eavy boiler plate, and the cooling is effected by circu- 

€ water through a copper cooling coil immersed in the upper 
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Pc, 6 > s 
-—SHELL TYPE CoILs ASSEMBLED, SHOWING METHOD 
OF INSULATING AND OIL Ducts. 


Part of . i 
oling ee Fig. 2 shows a 2,000-K.v.A. transformer with the 
uait for n position ; this is one of a 6,000-K.v.A. three-phase 
mile ii a carbide furnace. 

eh force-cooled transformers, the transformer is 
vie See heavy boiler-plate tank. The cooling is 
arface-con os ae the oil through an external cooler of the 
ervoir oy 
top of tiene The oil is always circulated by drawing from 
alter Passing ae and then passing it into the tank at the base 
TO The oil is circulated under 
or fault occur in the cooling 
forced out, and no water permitted to enter 

orthians transformer tank. 
tion ang pari y at times also coaled partly by natural radia- 
J by water, as is shown in fig. 3. This method 
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Arrangement of Tappings.—In the design of Westinghouse 
furnace transformers very special attention is given to both the 
electrical and mechanical arrangement of the tappings. The 
voltages required being of a low order, say, from 65 to 95 volts. 
the provision of tappings on the low-preasure side is out of the 

This is due to the few low-pressure turns available, to 
the very heavy currents, and to the switchgear being often 
required to change from one tapping to another at short notice. 
a 18 usual, therefore, to put the tappings on the high-pressure 
side. 

Fomerly it was the practice to put these tappings at the end of 
the windings ; this is done now for low voltages. While this 
practice is permissible for supply pressures up to 3,000 volts, it has 
been discarded by the British Westinghouse Co., which uses the 
method described subsequently. The reason for this is that the 
tappings at the ends of the windings interfere with the reinforced 
end turns, which are subjected to severe pressure strains due to 
the high voltage which may exist on the transformer windings and 
attached switchgear on account of the auto-transformer effect. 


Fig. 7.—A BRITISH WESTINGHOUSE 500-K.V.A. THREE-PHASE 
5.750/70-100-VoLT 40-PERIOD OIL-IMMERSED SELF-COOLED 
TRANSFORMER. 


For example. consider an 11,200-volt supply with a low-pressure 
range of 65-95 volts. If the tappings are at the ends of the wind- 
ings, as in fig. 4, then for 65 volts the 11,200 volts would be 
applied to 1 and 8, while for 95 volts the 11,200 volts would be 
applied to 4 and 5, with the result that across leads 1 and 8a 
pressure of 16,350 volts would exist. This voltage would severely 
strain the transformer insulation and auxiliary switchgear unless 
specially provided for, which would mean more expense ; also the 
heavy reinforcement of the end turns would have to extend within 
the leads 4 and 5 to an extent of 10 per cent., or, in other words, 
the windings would have to be heavily reinforced to the extent of 
45 per cent. of the high-pressure winding between leads 1 and 8. 
This also involves serious expense and reduced efficiency, and a 
reduction in copper factor. 

The Westinghouse practice is to arrange the tappings as in fig. 5, 
This has the advantage that the pressure across the H.T. switchgear 
can never exceed the line voltage, and that the reinforcement 
necessary is reduced to 20 per cent. of the full winding. Two extra 
leads are required, but this disadvantage disappears with Scott- 
connected transformers, as the middle point of the windings must 
be available. 

The connections of the H.T. coils are also specially arranged, so 
that the position of the tappings shall not interfere serious] y with 
the reactance values required or the current balance on the L.T. 
side, which in general has parallel groups of coils. 
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For three-phase furnaces three transformers are necessary, while 
Scott-connected sets for two-phase furnaces of the same capacity 
require only two transformers, and although the Scott-connected 
transformers are more expensive for the same output, they are 
cheaper for the combined unit. ; 

Reactance Characteristica,—The internal reactance required in 
the transformers varies with the several types of furnace and the 
method adopted for control of the load. Most steel furnaces require 
from 8 to 12 per cent., varying according to the lay-out of the 
furnace leads, the capacity of the furnace, the location of the 
transformers, and the type of material under treatment. The 
reactance is necessary to reduce within permissible limits the 
heavy fluctuations of load during meltiag periods, to steady the 
arc, and to protect the supply system. 

In Westinghouse transformers the reactance is obtained by the 
grouping and arrangement of the H.T. and L.T. coils, and no 
magnetic shunts are used except in special cases. 

The local conditions of most furnace installations make an acci- 
dental short-circuit between furnace and transformer quite possible. 
Because of this, it is important that the question of reactance 
characteristic should be carefully studied by those who intend to 
install furnace transformers. 

Furnace transformers should be very strongly constructed in 
order to withstand the repeated heavy mechanical streeses brought 
to bear on the windings due to the violent and frequent fluctuations 
of load during operation. 

Low- Pressure Heary-Current Leads.—In furnace transformers 
delivering up to 6,00” amperes the L.T. leada may consist of two 
conductors, but above this current, and especially if any length of 
run is required, the L.T. leads shou!d be interleaved. The number 
of L.T. leads will depend on the magnitude of the LT. current and 
the reactance requirements. The Westinghouse practice is to 
interleave the L.T. bars in groups of 4, 8, or 16, according to the 
circumstances of the case. Fig. 1 illustrates a transformer which 
deals with 29.000 amperes ; here the L.T. leads are brought out in 
four groups of alternate polarities. 

Mechanical Construct on —Transformers of Westinghouse design 
and manufacture sre invariably of robust construction. All cois 
are amply insulated and assembled together as a complete set, thus 
ensuring that all parts of every coil are rigidly supported, and 
that individual coils are accurately spaced from one another for 
purposes of insulation and ventilation. 

The punchings are built around the coils, so that no play is 
possible between them and the coils. The punchings are clamped 
and held tegether by heavy cast end frames, which are of steel in 
the large sizes. The coils are also supported and strutted between 
these frames by an adjustable coil support; this prevents any 
possible movement of the ceils in a vertical direction. The coil 
heads are also secured in a lateral direction at the top and bottom 
by adjustable clamping plates, but in the small sizes up to 
500 K.V.A., these are replaced by heavy timber wedges. 

Coils insulated and assembled in this manner never shrink. The 
type of insulation is shown in fig. 6. 

The cleating of the leads of furnace traneformers has been given 
very special attention, since many failures have been traced to the 
movement of the leads under shocks arising from short-circuits 
and sudden fluctuations of the load. 


LAY-OUT OF FURNACE PLANT. 


In order to obtain efficient service and to reduce capital outlay 
in copper, it is essential that the transformers should be as near 
the furnace as possible, and symmetrically placed in regard to it. 

The transformers should not be so near as to receive heat from 
the furnace. This can ba prevented by having a wall or partition 
of heat- resisting material between the furnace and the trans- 
formers. 

Symmetrical lay-out is necessary in order to make the resistance 
and reactance drop of the L.T. leads equal on all phases, and so 
ensure balanced voltages. The resistance of the leads is com- 
parable with that of the L.T. winding. and unless equality is 
maintained the voltage drop may be more on one phase than on 
the other ; also. if the areas enclosed by the + and — bars of the 
phases are unequal the reactance in the leads will he unbalanced, 
rts cause voltage drop. with unbalanced loading and low power 

actor. 

Various methods of running the L.T. leads or cables from the 
L.T terminals are used. The one most favoured on small trans- 
formers, j.e., up to 6,400 amperes, consists of two heavy bars in 
parallel up to the partition or wall, and flexible cables from there 
to the electrodes The method most used for heavy currents, 
however, is that of multiple bus-bars running interlaced to within 
close proximity of the furnace, split up, and carried to the respective 
electrodes by flexible cables. 

The connections of the L.T. bars to the L.T. terminals vary in 
accordance with the current to be dealt with. 

Up to 6,000 amperes the British Westinghouse Co.'s practice is 
to bolt the bars, while above that value, and with the multiple 
L.T. bare. connections by means of heavy spring clamps are 
advised. This ensures good and regular surface contact and easy 
erection., 

To facilitate the changing of the voltage. a selector switch is 
provided. The switch is interlocked with the main oil switch, so 
that it can only be operated when the transformer is dead. This 
is the usual practice, as the shutting-down of the furnace during 
this operation 1s quite permissible. the time being so short. The 
apparatus which would be necessary to change over with the 
transformer loaded would be so expensive as not to warrant its 
Inclusion. 

With furnaces of the pure resistance type. such as those for 
carborundum manufacture, the change-over under load conditions 


is essential. The reduction of voltage is necessary in this case on 
account of the falling resistance of the bath with increased 
temperature, and it is not allowable that time should be lost, or 
the temperature will fall and the resistance increase again. Fig. 7 
shows a transformer for use on the carborundum type of furnace. 

The description which follows is chiefly concerned with furnace 
equipments which require two or more working voltages, these 
being brought into use by anxiliary selector switchgear. In the 
case of some manufacturing proceases, change of pressure must 
be accomplished during operation. 


FURNACE BOOSTER REGULATOR SYSTEM. 


Certain features are easential to this system. The main trans- 
former is wound for the lowest required working pressure, and, in 
addition, it is provided with an auxiliary winding brought out 
in sections to a selector switch. This auxiliary winding feeds 
when required a booster inserted in the heavy L.T. leads, and this 
increases the voltage of the L.T. winding as the pressure is applied 
to the primary winding of the booster. 

The advantages of this system are that high pressures are not 
interfered with during cperation, and hence connections can be 
made more mechanically sound than if tappinge had to be pro- 
vided ; the auxiliary switchgear need only be made for normal 
voltage, and hence is cheaper and safer ; the balancing of load in 
the multiple L.T. windings is more easily maintained, and so there 
is less fear of local heating ; if necessary, voltage change can be 
made without cutting off the load, the booster acting as a choke 
coil during the change-over. 

This system is of advantage if many voltages are required, for 
the booster if reversed will double the number of voltage varia- 
tions. In thir case the main transformers must be wound for the 
middle L.T. pressure. This means that if the auxiliary winding 
and the booster are used both positively and negatively, these 
windings need only be of half the size that would be required were 
the boost is all positive. . 

If the transformer only is taken into account in the cost, it will 
be more expensive and slightly less efficient than one provided 
with tappings, but when considered in conjunction with the 
switchgear, especially for high voltages, it is cheaper, as well as 
safer, These points outweigh the slight loss in etficiency which 
occurs at the lower voltages. This system is certainly cheap-r 
and more efficient than having separate regulating and boosting 
transformers. 


THE BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Continued from page 71.) 


Mr. A. E. Parnacott, Penge Lane, Penge, S.E. 20, exhibits 
a sparking-plug testing machine, designed at the request of 
the R.A.F. to ensure, before use, that plugs will spark under 
compression. The complete machine shown in fig. 1, will 
test four plugs (or less) at a time; if sound they can be seen 
sparking under any pressure up to 150 lb. per sq. in., and an 
indicator will show if the plugs are gas tight. The apparatus 
is supplied complete with pump, gauge, box spanner, and a 


Fic. 1.—SPARKING-PLUG TESTING MACHINE. 


patent leak detector. This latter instrument, either for air 
or gas, is a simple device which enables the user to eae 
at a glance if the spark plug is gas tight. The device 18 A : 
readily applicable for use in connection with the inner tu 3 
of tires. The breaking down of a film of oil indicates à 
leak; the form of the space is such that capillarity ensur 

the recovery of the film when no gas is escaping. : 


Messrs. CREED & Co., Lrp., Telegraph Works, Grover eed 
hibit high-speed telegraph printing apparatus. - The An 
system uses the Morse code, can be incorporated ìn an ex8 e 
Morse installation, and does not require a specially vive 
staff to work it. Under the system a large number of statio 
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can be worked on one line. The Wheatstone perforated ta 

is prepared by a keyboard producer by the Kleinschmidt Ce 
of New York, which machine permits of a speed of 600 letters 
per minute. The key may be arranged to suit any code, and 
a combination key provides for the connection of any two 
keys to form a single character. 


Fig. 2.—CrEED TRANSMITTER. 


The motor-driven Wheatstone transmitter (fig. 
steady uniform speed with easy adjustments, 
three gears, with 16 changes of speed on each, 
positive drive on the medium gear. 
% to 250 words per minute. 


2) gives a 
there being 
and a direct 
The speed ranges from 


Punos Evcme 


RELAY Ewciwe 


Fic. 3.—CREED RECEIVER. 


, An exact replica of the tape prepared at the sending end of 
thre nowt J8 reproduced by the perforating receiver (fig. 3), 
us replacing the Wheatstone receiver. The incoming line 
iar actuate a modified form of P.O. relay, the tongue of 
which controls the valves of a small pneumatic engine. Con- 
nected to the piston of the latter are levers which respond to its 
movements and operate the correcting, punching, and paper- 


Fic. 4.—CREED PRINTER. 


feed . 

Ni) weechanism. The speed of the receiver Tanges up io 
5 Th S per minute, the air pressure required being about 
The ber gq. in. 


which l Perforated slip is fed into the printer (fie. 4), 


Produces the message in Roman letters on a paper 
X ei 18 gummed 
; ore gummer. 
meting needles, one of 

to a series of ten 


on telegraph forms with the aid 
The printer contains ten pairs of 
each pair being mechanically con- 
élide-valve plates, each of which 


‘character. 


can be made to occupy one of two positions. Each of the 
different combinations thus provided opens one complete and 
particular passage through the ten slide-valve plates. Air 
under pressure is then adinitted through these passages to 
any one of a number of small cylinders, each containing a 
piston acting on the end of a lever, connected to a type-bar. 
The speed ranges up to 120 words per minute. With regard 
to retransmission, the received perforated tape may be passed 
through the printer several times, or, again, is ready for re- 
transmission by Wheatstone. 

Messrs. Haprieups, LtD., East Hecla Works, Sheffield, have 
on view in the mechanical science section many interesting 
specimens of special steels and samples of articles manufactured 
there of similar to those shown at the first exhibition at King’s 
College. In addition there is a crossing and rail taken from 
the Fitzalan Square junction at Sheffield, together with a 
diagram showing the extent of wear after being in service 
upwards of 12 years. A model of the Fitzalan Square tram- 
way layout (recently renewed). which is the most important 
Junction in the city of Sheffield, is also shown. Other 
exhibits include special magnet steel for replacing the ex- 
pensive high-tungsten steel, a radiograph of electrodes used 
In electric steel-making furnaces, and the original trans- 
former made from low hysteresis material discovered by Sir 
Robert Hadfield, and now extensively used. 

Messrs. STOTHERT & Pitt, Lrp., Newark Works, Bath, 
exhibit a series of models amongst which are to be seen one 
of the Toplis patent horizontal electric luffing crane for ship- 
building yards, and one of the Toplis patent electric boat 
davits for large passenger ships. The boats are stacked upon 
the deck, and the davits pick up each boat in turn and lower 
it without the possibility, it is claimed, of the boat departing 
from the horizontal position. 

Messrs. H. Royps Tipswet & $S. K. KIRKLAND, Osborne 
Cottage, Alverston, Derby, exhibit an automatic, self-con- 
tained, weather-proof, and adjustable trolley-pole head for 
overhead electric traction systems. By means of an internal 
spring, a guiding pin on the stem, and inclined planes 
situated on the inside wall of the bracket boss, the following 
action is produced : When the trolley wheel is removed from 
the wire, the spring in the base of the bracket boss presses 
the harp stem upwards; during this movement the guiding 
pin on the stem, acting on the inclined planes, rotates the 
harp stem and trolley wheel to the re-arranged position, 
where they remain locked until brought into contact with 
the overhead wire. On placing the wheel under the wire, 
reaction takes place, and the wheel and harp descend to their 
normal working position, where the stem is free to rotate. 
The stem cannot lock in any position but that arranged. The 
adjustable spring allows of extra resiliencv, the wheel being 
consequently kept in closer contact with the wire. The cost 
of the device only slightly exceeds that of the form now used. 
A variable-pitch propeller is also shown in which the centri. 
fungal force generated by weights free to slide longitudinally 
in the blades is changed in direction so as to produce turning 
moments round the axes of the blades. An interesting 
electrical indicating arrangement shows the pilot the actual 
angle of the blades. 

THE VAUGHAN CRANE Co., Imb., Openshaw, Manchester, has 
on view a patent electric block developed during the war. 
It is a labour-saving device, and can be operated by a boy; 
the block can readily be suspended from any convenient sup- 
port, built into a trolley for running on a track joist, or SUS- 
pended from an existine hand crane to speed up the hoisting 
motion of the latter. The blocks are provided with over- 
winding and lowering safeguards, which can be set to act 
at any predetermined point. They are made in standard sizes 
of from 4 to 4$ tons, and are suitable for D.C., 2phase, or 
3-phase current. 

THE British Evectrican & ALLIED MANUFACTURERS Assocta- 
TION, King’s House, Kingsway, W.C. 2. Eicht of the leading 
British manufacturers jointly exhibit a collection of scientific 
instruments which covers most of the requirements for elec- 
trical measurement, testing and research, as distinguished 
from switchboard, or industrial measuring Instruments; some 
recent telegraph instruments are included. The present is 
believed to be the first occasion on which British makers of 
these instruments have offered such an exhibit in a manner 
facilitating an easy comparison of their manufacture. Several 
of the exhibits are shown in operation. 

Messrs. ALFRED GRAHAM & Co., of St. Andrew's Works, 
Crofton Park. London, S.E., are doubtless best, known for 
the loud-speaking telephones of which they were the pioneer 
producers, and which. we believe, are exclusively emploved 
in the British and other navies; these are shown at their 
stand, but in addition there is a remarkable collection of fire 
and torpedo control instruments, submarine signalling appli- 
ances, special switchgear for naval ordnance and torpedo 
circuits, hydrophones used for the detection of the presence 
of submarines, indicating and alarm apparatus, &c., showing 
that great, advances have been made during the war, which 
has naturally made heavy demands upon the firm's energy 
and inventiveness. The fire-control instruments are of the 
step-by-step type, and provide for a variety of different re- 
quirements, the mechanism being of a novel and Ingenious 
The motor provides for 12 definite steps per 
revolution of the armature, and is designed to give high 
armature torque for a given consumption of power, accurate 
alignment at each position of rest, positive action, and cer- 
tainty of maintenance of synchronism between transmitter 
and receiver, The supply pressure required may vary from 


8 to 25 volts. Six coils are used, connected in pairs in series, . 
and exciting iron pole-pieces fixed in a gunmetal cylinder ; 
the armature consists of a soft iron core with polar extensions, 
and the air-gap is only 3 mils. Between the transmitting 
switch and the unit four conductors are used, and diametrically 
opposite coils are connected in ‘series. The magnets are stag- 
gered, and so connected by the switch that. one pair and 
two pairs alternately come into action. in succession, exerting 
a powerful torque on the armature at each step, and holding. 
it firmly in position when at rest. The energy dissipated 18 
comparatively small, and the movement may be used for long 
periods at the maximum working pressure without fear of 
overheating. 3 . | 

The indicating movements provide for any number of orders. 
up to 15, on revolving drums, stating ranges from zero to any 
maximum. by steps of 25,-50, or 100 yd.; stating bearings up 
to the maximum arc of training by steps of 4, 4, or 1 degree; 
and giving deflections reading from. one maximum value to 
another, through zero. The mechanism is very. compact and 
well made, and a special high-speed type has been developed. 
As many as 70 combinations of these instruments. have been 
supplied. Doa a 

e Graham switchgear has been developed for low-pressure 

circuits associated with naval ordnance and torpedo. control 
and firing, and is of improved design, to fill a variety of appli- 
cations. .. fis cece Gs 8 he R 

An ‘‘auto-charger ” is a device for automatically connecting 
a -volt storage battery to the 100- or 200-volt mains through 
a suitable resistance when run down, and .disconnecting it 
when recharged: it is actuated by three relays, and absorbs less 
than 10 watts. when the battery is not being charged, and 50 
to 60 when charging. The apparatus is mounted In a water- 
tight casing with a glazed front. Its main purpose is to 
maintain a low-pressure supply of current at æ_ constant 
voltage for actuating telephones, &c., on board shp. but it 
is also suitable for any purpose requiring a similar supply. 
_ The hydrophone exhibited is of the general service type, 
its function being to give warning of the presence of sub- 
marines, without indicating their position; the type was 
much used by trawlers, &c.. in the war. 

A variety of telephone apparatus. head sets, hooters, water- 
tight junction boxes, &c., is also shown, l 


(To be continued.) 


© NEW PATENTS APPLIED FOR, 1919. 
me (NOT YET PUBLISHED.) 


Compiled expresely for this journal by Masses Sxeton-Jones. O'DaLte one 
- STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 28, High Holborn, London, W.C. 1. 


arene: “Magneto and sparking plug file and cleaner.’ L. Moore. July 
ath. ý l . 
16,943 
July Tih. 
16,962.“ Brush for electro dynamos, &e A. W. Perrickew À J. F. Peru- 


“Operating synchronous telegraph systems.” G. R. BENJAMIN, 


ckew. July fth 
j 16,982. Deviecs © for ` measuring electrical resistance.” C, E. FOSTER. 
uly 7th. . l 


17.048.“ Apparatus for producing or utilising electrical oscillations.” 
W. H. Winsox. fub 8th, 

17.066. “ Electrical motor, control systems." 
Co. (General Liectric Co). July 8th. 

17.073. “ Electric circuit controllers.” R. Ampekrox. July ŝth. 

17.088. * Couplings or holders for picker straps, belts, electric wires, Ac." 
H. KocH. July Bth.” ` i ; : 

17,142 " Method of generating electricity." T. W. L. Jones. July 9th. 

17,148.‘ Arc welding generators... T. G. McKay & H. Pottock. July 9th. 

17,150. ‘Electric ignition systems of internal combustion engines." G. A, 
Evwarpbs. July 9th. l 

17,195. “ Electric light fittings.” British Tuo{ssos-Hovstos Co. & H. C. 
Weat. July fth. o 

17.208. ** Method for receiving wireless 
July 9th. (France, December J0th, 1918.) 

17,216. “ Electrical fre alarm = systems.’ E. 
Products Co.). July 9th. 

17,228. “ Controlling dynamo electric machines running at varying speeds." 
H. F. Foster & A. W. S. Pockurctosx. July Sth. 

17,237. “| Signal systems for telephone.” Kapusntnt Kisna TSUKAMOTO 
Dexki Keskrusno & TsukmĒoro.. July 9th. f 

17.243. “ Electro-magnetic brake for tramway, &c., vehicle.” E. Baziry 
July 9th. i 

17,246. “ Production of anhydrous magnesium chloride or. anhydrous double 
chlorides of magnesium.’ E. A. Asicrorr. July 9th. 

17.247. *“ Electroiytie decomposition of anhydrous magnesium chloride and 
Ka of magnesium or alloys thereof and chlorine.” E. A. ASHCROFT. 

uiy "hA. 


17,248. 
ducts.” E. A. AsucRrorr. July 9th. 
17.255. “ Electric hammers.“ K. L. Cnow. July 10th. 
17,265. “ Electrical switch.” W. J. Cexsuiirre. July IOth. 
“Tool for cleaning sparking plugs.“ H. R. Wiens. 


BritisH Tuossos-HOUSsION 


signals." E. H. ARMSTRONG, 


Marks (Spardon Electrical 


17 276. July 10th. 


17.294. “ Switchgear for controlling electric motors." P. S. Broon & J. A. 


Hirst. July 10th. 


417,301 Electric lighting systems combined with 
internal combustion engines, &c.“> H. Kxeow ts. July 10th. 


17,337. *“ Magneto electric machines. C. B. Beporur.. July 10th. 


17,340. ‘‘ Indicating means for arc welding cutting or reducing apparatus.” 


J. Horsrac. July l0th.. (United States, September 21st, 1918.) 


17,365. “ Electric ignition apparatus.” H. Stevens & Stevens &-Co., A. J. 


July 11th. 


17 384. “ Obtaining “ner phase currents from existing three-phase =s- 
` ; ) 


tems. ` A. M. Taxtor. y Jhih. 


17,368. “ Self-regulating dynamas."’ W. R. SĒira. july llth. 


6 +1 7 s . 
Production of magnesium or alloys of magnesium and by-pro- 


ignition systems fer 


17,399. “ Photo electric reproduction of sound.” U. A. GRIMALDI & O. 


Rosati. July Lith. 
17,422. “ Electrical signalling apparatus.” 
Raino. July 11th. i i P 
17,424. ‘* Static electrical condensers.” 
& R. C. Cunker. July Ith. 

17,426. *" Portable electric lampholders.”” 
ckssokies Co. July lth. i 

17,427. “Electric lighters.” B. L. Decnerte. July Ith. 
12th, 1918.) 

17,430. *“ Wheel hub dynamo for electric lighting of vehicles.” N. JOHNSON 
& A. H. Steep. July Hih. 

17.441. “ Electron discharge apparatus.” B. S. 
Evectric Co. July 11th. 

17,443. ‘* Process for electrolytically depositing copper, &c., on aluminium 
and its alloys.” J. G. A. RHODIN. July llth. 

17,444. ‘Flaming arc lamps.” P. R. Jackson (Sperry Gyroscope Co.) 
July lith. 

17,468. ‘Electric bell apparatus.” A. L. Davis. July 12th. 

17,469. “Electric telegraphs.” A. L. Davis. July 12th. 

17,470. *“ Electric press buttons.” A. L. Davis. July 12th. 

17,472. “ Electric dry cells.” J. W. Rovanos. July 12th. 

17,479-17,480. Electric display aign.” C. TREGONING. July 12th. 

17,491. “ Elcctric feeler arrangement for looms.” H. Ter Kume. July 
22th. (Holland, August 23rd, 1918.) 

17,503. “ Motor vehicle circuit switch.” S. Foster. July 12th. 

17,516. “ Electrodes for electric welding cutting or reducing apparatus.’ 
C. J. Horscac. July 12th. 

17,521. * Brush rocking gear and terminal mechanism for dynamo electric 
machines.” H. D. Ronan. July 12th. 

17,528. *“ Sound diaphragm mechanism.” W. J. 
marine Signalling Co.) July 12th. 

17,534. “ Electric cut-outs.” C. C. GARRARD, A. H. Raiso & W. Wilson. 
July 12th. 


J. J. V. Connaucuton & M. J. 
British Tromsox-Hovuston Co. 
i. Akon & Rotax Motor Ac- 


(France, July 
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PUBLISHED SPECIFICATIONS. 


The numbers in parentheses ure those under which the speciications will be 
printed and abridged, and all subscquent proceedings will be taken. 


1917. 
2.890. System of TherHosi, B, Mazza. February 27th, 1947. (128,231.) 
4.866. Erecikie AKG Lass. H. B. Grylls and W. Heape. April 4th, 1917. 
(128,234.) 
6,659. MECHANICAL AND ELECTRICAL RELAYS. Barr & Stroud, A. Barr and W. 


Stroud. May Iih, 1997. (h28.256.) 

9,243. ELECTRIC GUN OF APPARVIUS FOR PROPELLING PROJECTILES. A. L. O. 
Fauchon-\ iHeplee. August oth, 1916. (128,241.) 

9,595. ELECTIKO-MAGNETIC VIBKMORY OF OSCILLATORY APPARATUS. M. 
July 33rd, 1917. 128,254.) 


Latour. 


10,525. Rapto-CONTROLLED TORPEDOES MOTOR-DRIVEN BOATS OR OTHER SELE- 
PROPELLED UNITS. A. E. Ericson. July 2ist, 1917. (128,295.) 
10.885. STARTING-MAGNETOS FOR INTERNAL COMBUSTION ENGINES., A. H. 


Midgley and C. A. Vandervell & Co. July 28th, 1917. (128.306. ) 
LLOBI. ELECTRIC KATTERIES. G. N. Antono. August Ist, 1917. (Cognate 
application 3,660; 18.) (128,316.) 
1918. 


3,824. DYNAMO ELECTRIC MACHINERY. Lo Thermo Patents, Ltd., B. 
bottom and E. Greenhalgh. March 5th, 1918. (q128%.330.) 

$,866. DRY ELECTRIC BAITERIES AND THE METHOD OF MAKING THE SAME. W. J. 
Mellersh-Jackson. (Burgiss Battery Co.) May 19th, TIS, (128,332.) 

7,931. AUTOMATIC DELAYED ACTION ELECTRIC SWITCHES, A. E. Woodhouse. 
May 4th, 1918. (128,338.) 

8,069. E ECTRIG RELAYS OR SWITCHING DEVICES. A. C. 
191x. (128,342.) 

8.161. MINERS’ SAFETY AND OTHER ELEC RRIC LAMIS. G. Oldham and J: Old- 
ham. May Hth, 1918. (128.344.) 


Long- 


Heap. May Mth, 


8.273. ELECTRIC INDUCTION FURNACES. O. C. Bockman. October 12th, 1917. 
(20.030. ) ` 
y628. Evecreic swiicnes. J. B. Tucker. June 12th, 1918. 1128.359.) 


10.007. CONTINUOUS ELEGERO-MAGNETIC WAVE SYNTONIZERS. N. Lea. June 
Isth, 1918. (128,483.) i l 
Peto. June 18th. 


10,031. ELECTRIC STORAGL BAITENIES OK ACCUMULATORS. W. 
1918. 1128.386.) 

10.105. PROCLSS OF AND APPARATUS FOR BLECTKIC WELDING. H. D. Morton. 
June 19th, 1918. 128,394.) . 

10.417. Exec RiciL HEATING AND COOKING APPARATUS. G. W. L. Batterson. 
June 25th. 1918. (128,410.) ' 

10.859. ELECIRICAMLLY PROPELLED VEHICLES. P. A. H. Mossay and Mossay & 


Co. July 2nd, 1918. (128,420.) 

11.344. SPARKING PLUGS OF INTERNAL COMBUSTION ENGINES. 
H. A. Hand. July lith. t918. t P28,429.) 

11,483. FIXING AND SUPPORTING DEVICES FOR TUBES., ELECTRIC WIRES. AND ane 
unr. G. S. Boothroyd and Callender’s Cable and Construction Co. July 12th. 
1918. 1128.431.) 

11.573. ELECTRIC LOCOMOTIVES or cars. British Thomson; Houston Co. 
(General Electric Co.) July 15th, 191R. (128.434) 

11.739, ELrectroLyTtie ceLLs. E. C. R. Marks. 
1918. (128,436.) 

12,085. APPARATUS FOR ELECRICALLY CONTROLLING AIR BRAKES. Ww. J. Mele 
Jackson. (E. P. Waterhouse and B. A. Prince.) July 24th, 1918. (128,44 r 

12.143. ELECTRIC HEATING ELEMENT. W. B. Smits. August 29th, 191. 
(118,613.) . 

_ 12,869. AUTOMATIC TELEPHONE SYSTEMS. Automatic Telephone Manufacturing 
Co. October 3rd, 1917. (120,197.) A 
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P. Welch. August 17th, 1918. (128,458.) 
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A. T. Ellis and 


CAs. T. Stuart.) July 17th, 


OF STEEL OR 


1919. 
CURRENTS. British 
(128 ,527.) 


6.530. CONTKOL OF  FLECTRIC Thom-on-Houston “© 


Useneral Electric Co.) March loth, 1918. 
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Peace Dance. —On Friday evening, July 18th, 


the Sterling Telephone and Electric Co., Ltd., the music 
supplied by the Sterling Orchestra. l 


a Peace 


Dance was held. in the Recreation Hall at the Dagenham Woke 
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PROBLEMS OF TRANSPORTATION. 


_ 


DURING the past seven days the question of transport con- 
ditions in this country has been brought prominently before 
the public hy three independent events: the Annual Con- 
gress of the Tramways and Light Railways Association, 
last Friday, the publication of the Report of the House of 
Commons Select Committee on London Traffic, and the 
debate on the Transport Bill in the House of Lords. With 
the last-named item we have little to do on this occasion, 
but the conjunction of these events, in view of the circum- 
stances attending them, is significant of the exceedingly 
serious situation which now prevails throughout the whole 
country, as the result of the changes brought about by 
the war. 

The Transport Bill arises out of the impossible position at 
which the great arteries of communication have arrived, 
owing to the cost of labour and materials and the congestion 
of traffic; the report of the Select Committee reflects the 
intolerable conditions of passenger transport in the Metro- 
politan area, due to similar causes; and the proceedings 
at the Tramway Congress reveal the difficulties and 
dangers which beset the tramway undertakings in all parts 


_ of the country by reason of the burdens under which they 


labour, and the restrictions by which their managers are 
bound. It is clear that action on the part of the Govern- 
ment is urgently necessary in order to place all these 
matters on a satisfactory basis, and to ensure the pro- 
vision, in the interests of the whole nation, of adequate 
transportation facilities on sound financial lines. 

The report of the Select Committee adds one more to the 
long series of inquiries which have been made, and reports 
which have been submitted to various Governments, and 
hitherto consistently ignored by all of them ; we hope that 
now, at last, the problem of London traffic will be 
seriously taken in hand. The appointment of a Supreme 
Traffic Board for Greater London, which is the main 
recommendation of the Committee, has been called for 
again and again, and if it was pressing for attention before 
the war, it is vastly more urgently needed now. By no 
other means can we hope to mitigate the defects of the 
unsystematic provision which has been made by numerous 
independent bodies for dealing with the London passenger 
traffic, or to organise out of the disconnected elements some 
sort of homogeneous and efficient scheme. The Committee 
suggests that the Traffic Board shall consist of five 
members—apparently some magic resides in that number— 
in whom shall vest all the powers now possessed by existing 


authorities or conferable by statute; and the Board is to 


have executive authority, its functions being to deal with 

all transport questions in the public interest. Why has 

nothing been done in the past, in spite of the admirable and 

exhaustive reports which have been drawn up? Simply 

because there was no such authority ; owners of vested 
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interests, jealous local authorities, and other bodies have 
succeeded in blocking the path of reform. The Committee 
fully realises this fact and emphasises it as the root cause of 
the “public scandal” which has now developed. Wisely 
it rejects any method of direct representation of the parties 
interested, and recommends a Board too small to waste time 
in interminable debate, yet large enough to ensure the 
adequate consideration of all problems from different points 
of view. 

We cannot here discuss the many points dealt with in 

the report; the appointment of the Traffic Board is the 
supreme necessity, without which nothing can be effected, 
and, once that is accomplished, the remaining recommenda- 
tions of the Committee will be dealt with in due course ; 
but we gladly compliment the Committee on the production 
of a report so illuminating, so incisive, and so sagacious 
that we cannot doubt that action will follow—may it be 
goon ! ; 
Turning to, the Tramway Congress, the keynote of the 
meeting, struck by the author of the first paper, Mr. W. L. 
Madgen, was the question of fares. In view of the general 
Cepreciation of the currency to less than half its pre-war 
purchasing value, it must be admitted that even with a 
5O per cent. increase of fares, the travelling public is at 
present receiving an extremely cheap service. and the 
natural consequence is that the tramway undertakings are 
facing a position fraught with peril to their financial 
stability. We wish again to emphasise that 2d. to-day is 
hardly worth a pre-war penny—the fact is incontrovertible. 
Labour and materials—when they can be got at all—are 
costing the tramway authorities at least twice as much as 
they did five years ago, and yet the fares are limited by 
statute to maxima fixed before the war. It is true that if 
a sufficiently convincing case can be made out, some 
measure of relief is obtainable from the Board of Trade ; 
hut the Board undoubtedly looks with disfavour on any 
such proposition, with the result that the tramways are 
being starved. Their renewal funds, calculated on the 
hasis of 1d. per car-mile, which used to be adequate, are 
now, of course, found to fall far short of the requirements 
of the present day ; and though the extraordinary increase 
in the number of passengers carried per car-mile run has 
helped to reduce the disparity—incidentally stiffening the 
opposition of the Board of Trade to any increase in fares— 
the time is approaching when many undertakings will be 
compelled to run at a loss or to stop running altogether, 

In his paper, which is abstracted elsewhere in this issue, 
Mr. Madgen divided the working costs into standing 
charges (the allusion is not to “strap-hanging”) and 
running costa, and showed that, taking the aggregate returns 
of the Board of Trade for 1918-14 as a basis, the standing 
charge which should be recovered from every passenger 
before he travels a yard, amounts at least to jd. Hence 
the old rate of one penny per mile is quite inadequate to 
meet the requirements; as the running cost per mile is 
about $d.. the minimum charge should be at least 14d. 
As the public will not tolerate odd farthings, the only ways 
to deal with the case are either to charge 14d. for the first 
mile, and 4d. per mile afterwarde, or to adopt decimal 
coinage and charge a five-mil piece (1°2d.) for the first 
mile. At present the short-distance passenger is practically 

let off scot free, while the long-distance passenger bears the 
whole burden of increased fares—a gross injustice, and a 
system which is contrary to public policy, for the long- 
distance passenger should be encouraged to live on the out- 
skirte of a town. In Glasgow, where 4d. fares have so long 
been in vogue—with striking success from the financial 
point of view—the tramways have done little to spread 
the population, which largely lives in flats of one or two 
rooms in many-storeyed “closes ” in the central area, a con- 
dition which does not make for the cultivation of an “ A1” 
standard of well-being. (Glasgow, in fact, js essentially a 
“HOZ” city, At Manchester, on the other hand, the fares 


have been adjusted to encourage long journeys, with 
remarkable results in the spreading of the population. - 
The Select Committee considered that “while some 
increases of fares were inevitable, these are now in some 
cases far too high” ; it went on to offer criticism in detail, 
but, we believe, in some cases on utterly wrong lines. 
However, we are pleased to see that it emphatically con- 
demned the inequitable rating of tramways, and the 
iniquitous burdens laid upon them in respect of road main- 
tenance and street improvements, and declared these 
impositions to be “indefensible.” Tramway authorities, 
whether municipalities or companies, have long cried out 
against these oppressive burdens, to which we may add the 
duty of carrying workmen at less than cost price. These 
and many other grievances urgently demand attention—but 
first, above all, let us have the Traffic Board for London, 


and relief in the matter of fares for all the tramways in th 
country. 


+ 


ENGINEERING firms which have under 
consideration the problem of overseas 
markets, have of late often had their 
attention directed to China, and the endless possibilities of 
that undeveloped country. As some of our readers are 
aware, we have amongst us again Prof. Middleton Smith 
of the Hong Kong University, who is devoting the period 
of leave which is due to every Briton in China after a few 
years of service, to the task of persuading engineering 
firms to give China all of the blessings which follow the 
substitution of coal, oil, or water, as a source of energy in 
place of the human muscle. The thesis submitted is quite 
simple. It is this, China is changing ; for a century Great 
Britain has had a paramount interest in the trade of 
China. But the demand of the future will be for metals 
and machinery, instead of, or in addition to, cotton goods 
from Lancashire. Will British engineers allow their trade 
rivals from other countries to beat them? We are quite 
confident that they will not, but we think it our duty to 
remind them, from time to time, of what is happening. 
For that reason we offer no excuse for quoting a few 
figures from the annual report on the foreign trade of 
China during 191%, which has been compiled by the 
Statistical Secretary of the Maritime Customs. “ Notwith- 
standing the extraordinary and grievous drawbacks under 
which nearly all mercantile transactions had to labour, 
says the report, “ the value of the direct foreign trade of 
China for 1918 was the highest on record.” 

We agree that this remarkable result ‘serves as an 
earnest of the development that may be looked for with the 
return of peace and normal conditions the world over. 
For the year under consideration the Customs revenue was 
about £1°3 millions more than in 1917. The sterling 
increase of trade was over £56°5 millions, the actual total 
for 1918 being £275,100,977. But whereas in 1914 the 
British and Japanese ratios of a total of over 19 millions of 
pieces of cotton goods were about 10 to 7, in 1918 the ratios 


Far-Eastern 
Trade. 


were :—British, 2°6; Japanese 7 out of a total of 104 


millions. But engineers will notice the words: “The 
cotton spinning industry in China has had another prosper- 
ous year, and additional mills will be erected as soon 88 the 
necessary machinery is available from abroad.” An im- 
portant point to note is that there has been a revision of 


the Customs tariffs for China, which it is expected will in- 


crease the revenue of that country. But this has been 
agreed upon by all of the Powers, and it has met with the 
approval of British merchants and officials. One interesting 
feature is that, in future, iron and steel (excepting tool 
steel) will pay the same duty. We have selected a few 
points from this annual report, because we are convinced 
that, even if British engineering firms cannot just now 
execute orders as rapidly as they would wish, they can be 
building up “ good-will” in an almost untapped market 
amongst people who are suspicious of strangers but generous 
towards old friends. And the British, we are assured, a8 & 
nation, stand well in the eyes of the Chinese mercante 


community. Let us cultivate them, and persuade them to 
. purchase machinery, 
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AUXILIARY LIGHTING APPARATUS FOR 
USE IN ENGINEERING WORKSHOPS. 


By J. BEAUMONT HARRISON. 


It frequently happens that the ordinary lighting of 
engineering workshops. shipyards, &c., is not sufficient for 
all purposes, especially in places used for the construction 
of locomotives and railway carriages. In order to meet 
the requirements, portable electric lamps are used, the 
supply to the lamps being conveyed by means of flexible 
ingulated cables. ‘The consequence is that very consider- 
able maintenance costs accrue as the flexible cables fre- 
quently become damaged, owing to the carelessness of 
operators using the lamps. 

In large shops employing this method of lighting, as 
many a8 800 or 900 connections may be used, and pro- 
vision has to be made for a series of sockets, which are 
fixed on the walls or pillars of the shop. The sockets are 
often arranged in banks of from four to eight. 

In the case of an engineering shop in the South of 
England, of moderate size, in order to meet the lighting 
requirements, upwards of 1,500 sockets have been provided. 

Usually each bank of sockets is provided with a single- 
pole fuse to protect the circuit in case of a short-circnit 
arising in the portable apparatus. Unfortunately, a man 
often allows the flexible cable to be damaged in such a way 
that short-circuiting of the leads takes place, thus blowing 
the protecting fase and putting that particular bank of 
sockets out of action, and mos} likely preventing a number 
of men from ead! bac! on their work. 

It may now happen that the man who is using the 
defective portable lamp is not aware that nis lamp is at 
fault, and has caused the fuse to blow, and he only realises 
that his particular bank is out of order; therefore, he 
plugs his portable lamp connection into the next bauk 
of sockets, with the result that that section is also put out 
of order. Frequently it happens that one defective con- 
nection is responsible for a number of dead banks of 
sockets, and thus it will be readily seen that an irrespon- 
sible person can put a large number of men temporarily out 
of action, causing a loss of time and money to both the em- 
ployer and the employés ; this also means that a staff of 
electricians has to devote much time to repairing blown 
fuses and repairing the flexible cables. 


Fic. 1.—Hayp Lame Test SET. 
In order to overcome this difficulty, the writer has 


evised an arrangement which clearly indicates to the man 


Si 18 using a defective portable connection that his appa- 

sid 18 out of order, and he immediately puts it on one 
© Instead of causing tbe inconvenience above-mentioned. 
Fig. 1 shows the suggested arrangement, which consists 

a bank of connecting sockets T, indicator lamps R, Ry, 


contactor switch, main fuse pP, and majn switch 8 W, 


Fig. 2 shows the method of operation. If the portable 
lamp plug is pushed into one of the sockets T, and the main 
switch sw is in the “ on ” position, the current will flow 
by way of the fuse r, through the portable lamp connection, 
and thence to the negative main, via the fuse P. 

The portable lamp or lamps are now lighted up in a 
normal manner, but if for some reason or other the portable 


Fig. 2.—DIAGBAM OF CONNECTIONS. 


lamp or connection is short-circuited, a heavy rush of 
current passes through the circnit, and may blow one, or 
both, of the main fuses P, P,. 7 

It does not often occur that both fuses have exactly the 
same fusing current ; we will assume that owing to a short 
circuit the fuse », has been blown, thereby cutting off the 
current from the portable lamp. ‘I'bere is now an alter- 
native path for the current to flow by way of the solenoid 
coil w D, to the brush 1,, movable contact c,, brush H,, and 
through the portable lamp connections in the socket T, and 
thence to the negative main by way of the fuse P. 

The solenoid coil w D, now sucks up the plunger A, and 
the movable contact « and ¢,, leaving behind the brush 
contact H,, and connecting up to the brush contact B,, thus 
discounecting the defective apparatus, and at the same time 
lighting up the lamps R and R, thus indicating to the 
operator that there is something wrong witb his portable 
fitting. The bull’seye B E (fig. 1) magnifies the power of the 
lamp R, and it can be readily seen by the electrician in 
charge of that particular department, who replaces the 
blown fuse immediately. i 

If for any reason it is found impossible to give the fuse- 
box attention, the lamps within the box can be switched off 
by opening the switch 8 w, but if an attempt is made to use 
the box by inserting a plug in the socket T, and switching 
on the main switch the indicator lamps immediately light 
up, thus informing the person using the lamp that that 
particular box requires attention. 

` If the fuses are easily accessible unauthorised persons are 
apt to replace them when blown, but as they do not realise 
the purpose of the fuses, they will put in any piece of wire 
they can lay their hands upon, and I have met with 
5-ampere fuse bridges filled with wire of a fusing capacity 
of upwards of 30 amperes; of course, with such a fuse a 
short-circuit has disastrous results, sometimes seriously 
injuring the man using the portable apparatus. Ordinary 
locks and padlocks are of little or no use, as they are easily 
opened, and therefore a magnetic type of lock has been 
developed which cannot be got at from the outside of the 
fuse-box. 

Attached to the box is a catch K, with which engages a 
locking catch c. On the inside of the box lid B L (fig. 1)a 
magnetic locking device is fixed, and the lid of the box 
B L (which is usually of cast-iron) has a hole drilled in it 
about 2in. in diameter, in which a stud M 8 of magnetic 
material is surrounded by babbitt-metal N M, which is 
non-magnetic. The catch G is fixed to a movable arma- 
ture A, which is pivoted at F, the catch @ being held in 
engagement by a spring. 

If the lid B L is closed, it is impossible to gain access to 
the fuses by ordinary means; but the electrician, who 
carries a small electromagnet P T, places the plug X in a 
convenient lampholder, after which the pole of the magnet 
is put on or near the stud Ms. The armature a, is attracted 
to the stud m8, thus disengaging the catch G, and in 
attempting to draw away the magnet the door is opened, 
giving access to the fuses, which can be replaced, and on 
the door being pushed to it ip automatically locked, 
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. TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


Ox Friday last, at Caxton Hall, Westminster, the Annual 
Congress of the Association was held; Mr. R. J. Howley 
presided, and papers were read by Mr. W. L. Madgen and 
Mr. H. England. In the evening there was an informal 


dinner. We give below abstracts of the papers and 
discussions. 


Tramway Fares and Services. 
By Wm. L. Mapcen, M.I.E.E. 
(Abstract) 


_ There are two criticisms which apply generally to tramways 
in the United Kingdom. The first of these is: That they fail 
to produce an adequate financial return to their proprietors; 
the second is: That in many respects they fail to give the 
community all the benefits of which they are capable. We 
have here a simple example of cause and effect—of what 
happens when a community is working a strangle-hold on an 
Industry. 

Both these criticisms apply in greater or lesser measure 
alike to the tramways owned by municipalities and to those 
owned by companies, and to a large extent these failures are 
the result of faulty legislation. ‘This legislative handicap 
weighs with different force upon company and municipal 
tramways, but both are affected, and the remedies have not 
so far been within the power of any body but Parliament 
itself. The immediate object of this paper is to point out 
some ways in which it appears to the writer that the control- 
ling bodies have a considerable responsibility for the failures 
mentioned, and have it within their power to bring about 
better results. 

The first point is that tramways do not produce an ade- 
quate financial return to their owners. It is taken first for 
the reason that an insufticiently remunerated industry cannot 
provide the community with the full service of which it 1s 
capable under more encouraging conditions. 

prosperous industry can accumulate funds available for 
the improvement and extension of its activities or can attract 
the. necessary capital for such purposes. A starved industry 
cannot do this. Municipal corporations can no doubt obtain 
loans upon favourable terms because they offer to investors 
the security of the rates, but they are naturally loath to in- 
crease municipal indebtedness for the extension of services 
which are not likely to be remunerative unless such services 
are obligatory. Tramway companies cannot obtain capital for 
extensions unless they can show that their existing enterprise 
is giving a reasonable return. 

The effect of an industry being starved is felt in many 
other ways. The management and all in responsible positions 
are always conscious of a pinched feeling, deadening to enter- 
prise and making them averse to trying changes which thev 
know will have a temporarily adverse effect on the net re- 
ceipts, although they believe that they would eventually give 
eood results. This is particularly true of changes, the effect 
of which depends upon the education of the public, a process 
which inevitably takes time. , l 

But it is not only the management and those in the more 
responsible positions who teel the pinch; it reacts on all em- 
plorés. In the long run it is impossible for a harassed and 
despondent industry to make its conditions of service as at- 
tractive as those of a healthy and prosperous one. 

Some of the directions in which tramways have failed to 
achieve. their possibilities involve improvements which may 
take some years to become remunerative. It is not to be ex- 
pected that a starved undertaking can venture on these. 
“Whilst a number of the municipal tramway systems show 
good financial returns they are none the less starved because 
the bulk of their. net receipts are ruthlessly appropriated in 
aid of the rates. instead of being utilised in the improve- 
ment of the service. This point was well taken by Mr. 
McElroy in his report on the Manchester Tramways, -wherein 
he showed that the whole of the extensive improvements re- 
commended could be financed from the tramway net receipts 
if the City Council would refrain from appropriating £100,000 
per annum for the benefit of the Borough Fund. 

Tt is clear that for a service to be remunerative the sums 
charged for it must cover the whole of the costs, including 
capital charges, and provide a reasonable margin. Jt is also 
clear that the charges made for the service ought to be equit- 
able. i.e.. every passenger should pay his fair share of each 
of the items of cost involved in carrying him. In transport 
undertakings some of these items af the cost of service are 
proportional to the distance a prssenger is carried. Some of 
them are more nearly represented by a fixed amount per 
passenger. bck” wees g ds T fe 

If. therefore. we can ascertain what these costs amount to 
ner passenger in anv given case, the result gives a sum which 
must be exceeded hy the fares charged for the shortest 
journev. The fares for longer journevs should be increased 
over this minimum in proportion to the distances. l 

The results of such a scheme of. fares, are—first. that every 
nussenger- pave his fair. share: secondly. that the longer 
inurnevs are relatively cheaper than the shorter anes: and. 
thirds, that the travelling expenses comeeqnent upon lining 


a! 


ata greater distance from the place of employment are less 
than proportional to the greater ulstance. the last-named 
elect Would be of uninense importance in making tramways 
ot greater service to the community. 

faking “Standing Charges” to include all the costs of 
having the system equipped and ready to meet the traffic 
and the * Running Costs” as those proportional to the pas- 
senger miles, we distinguish a figure ior standing charges 
which can, With entire fairness, be spread equally over the 
whole number of passengers. ‘The equity of this as regards 
passengers at the minimum fares is made more apparent by 
the fact that, taking all the tramway systems collectively, a 
far larger number of passengers are carried at Minimum fares 
than at any others. ‘This is true tor at least the majority of 
individual systems. For the tramways of the whole kingdom 
the Board of Trade returns for the year 1913-14 show that 
the average receipts per passenger were 1.105d., proving that 
the number of passengers at one penny (the minimum fare 
on the majority of systems) is far jn excess of those at higher 
fares. As an example of a particular system, Glasgow may 
be cited, where the minimum fare of one halfpenny was paid 
in the year 1918-19 by 68 per cent. of the total number of 
passengers. 

The last published Board of Trade returns, viz., for the 
vear 1913-14, represent pre-war costs, and require consider- 
able modification to make them fit present conditions. 

The gross profits amount to 7.03 per cent. of the capital 
expenditure. Allowing 4 per cent. for depreciation, the aver- 
age net yield on the capital invested was only 3.03 per cent. 
This result proves that the tramway work in the United 
Kingdom is a starved industry, for a return of 3.03 per cent. 
is not sufficient to attract capital or to justify its expenditure, 
nor does it provide a margin for enterprise 1n improvements 
und extensions. The average receipts per passenger were 
1.105d., of which standing charges absorbed 0.544d. and the 
running costs 0.56ld. From this it follows that the basic or 
fixed charge per passenger to which running expenses pro- 
portional to the length of journey have to be added should 
exceed 0.544d. at pre-war rates, or, in other words. that in 
1913-14 every passenger carried should have paid 0.544d. plus 
an amount varied according to the distance travelled. This 
fare would, however, have provided a yield of only 3.08 per 
cent. on the capital, which, of course, is quite insufficient. 

A moderate yield is 6 per cent., amounting to 0.340d. per 
passenger. Taking the depreciation, &c., at 4 per cent., as 
hefore, gives 0.227d. per passenger; rent, rates, &c., a8 before, 
gives 0.090d. per passenger; and, taking 100 per cent. increase 
over pre-war prices for the items mainly made up of labour 
and material belonging to this side of the account, gives 
(120d. per passenger, making a total of 0.777d. as the basic 
figure for standing charges, to which must be added in each 
case an amount per mile travelled to cover running costs. 

This basic figure of 0.777d. per passenger is rather on the 
low side. and leaves something to be made-up by the 
passenger-mile charge for depreciation and return on capital, 
and meets the criticism that a portion of these charges 18 
in fairness proportional to the use made of the system by each 
passenger. 

A fair estimate of the average distance each passenger was 
carried in 1913-14 for the average fare of 1.105d. is two miles, 
or for running costs 0.2S1d. per passenger mile. At post-war 
prices of labour and material. this cost will be doubled. but 
let us take it on the low side at 0.5ad. per mile. 

On the bases set out a table of fares against distance would 
sive the following figures :— 


Standard Running Rate 

charges. cost. Total. per mile. 

For 1 mile ... wis ‘77d. "55d, 1°32d. 132d. 
2 miles... ‘27d. 1°10d, 1°87d. "935d. 

ye S ‘77d. 1°66d. 2°42d. "806d. 
a rrr ye ... 'TTd. 220d. 297d. 742d. 
» 5 oy "77d. 2°75d. 3°52d. 704d. 


This table is an illustration of the plan on which an equit- 
able fares table can be made up. It is believed to give fair 
average figures for United Kingdom trainways under post- 
war conditions. , 

It is submitted that this is a sound method of settling 
fares, and that it will tend to raise the tramway industry, 
legislation permitting, from the position of being starved to 
one in which it will be moderately prosperous, and therefore 
able to attract and to expend capital in improvements an 
extensions. 

Of the failures to benefit the community as much as thev 
should, by far the most important is that tramways have not 
brought about that spreading of the population of large and 
crowded industrial centres which they clearly can assist. It 
is admitted that they have done something in this way, but. 
on the other hand, it is believed that the practice af giving 
very low fares for short distances, which militates against 
reasonable financial returns. has another very serious effect, 
in that it encourages people to continue to live at distances 
from their work within the radius of the minimum, fares. 
The table of fares given above shows that on a sound basis 
the fare per mile would be lower for long distances than for 
short ones. That ig, a man living two miles from his work 
would not pax tice as much in tramway fares as one hving 
a mile aay. . oe 


AA) 
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Supposing that 500 journeys are made per annum, the ex. 
penditure on tramway fares for different distances will be as 
follows :— 

1 mile, 2 miles. 8 miles, 4 miles. 5 miles, 


Annual cout ... £2150 £317 11 £5010 £639 £76 4 


Taking successive rings at distances of one mile, two miles 
éc., from a given centre, that lying between 1 and 2 miles 
radial distance will have an area of nearly 94 square miles- 
that between 2 and 3 miles an area of lod square miles: that 
between 3 and 4 miles an area of nearly 22 square miles: and 
that between 4 and 5 miles an area of 282 square miles. With 
these increases of living room it is at least probable that rents 
will decrease with increasing distance frorn the centre more 
rapidly than the annual expenditure on fare increases. There 
will be more rou to live, nore garden and park space, more 
sunlight and fresher air. f 

The importance of providing the poorer classes with these 
improvements in their living conditions is so well understood 
that it is unnecessary to dwell on it, but it has not been sufti- 
cently recognised that a rapid and economical means of tra- 
velling over the greater distances between house and work is 
essential to the purpose, and that it is best afforded by trar- 
ways up to at least 6 or 7 miles from the industrial centres. 

The most serious social fault of the systems of very low 
fares fur short distances is that they discourage families from 
moving outwards. | 

It is at least partly due to this effect of low fares that the 
central districts of some of our large cities, such as Glasgow 
have not been relieved of their overcrowded slums to anv- 
thing like the extent which might have been expected from 
the operation of the very efficient tramways there. As above 
explained, this low-fare system charges the short-distance 
passenger less and the long-distance passenger more than his 
fair share of the standing charges, and is therefore a direct 
handicap upon the spreading of the overcrowded population. 
It is not because Glasgow has not made tramway extensions 
to long distances from the centre. It has done so in a few 
directions, but only seven of these spurs go beyond three 
miles fromm the central districts. Similar conditions as to 
fares and extensions prevail around other crowded centres. 
and the only reasons for mentioning Glastow are that the 
Corporation has made a special feature of halfpenny fares, 
eeping them in operation throughout the war, and that 14 
per cent. of the population are reputed to live in one-roomed 

houses.” If the Corporation had perceived the relation of 
tramway fares to overcrowding, there can be little doubt that 
It would have arranged them to encourage the spreading of 
the population rather than to discouraye it. The crowding 
of cars by minimum-fare passengers has a tendency to drive 
away those Wishing to travel longer distances and to encour- 
age competitive services, 

Jere are two obvious difficulties against setting up a 
rational fare system. The first is that tramwav fares are 
generally limited to a maximum of one penny per mile, and 
any sound system—at present costs—must charge more than 
4 penny for the first mile. Besides this general statutory 
obstacle, there are numerous provisions in special Acts and 
Orders, agreements between companies and local authorities, 
and the like, setting out scales of fares or maximum fares 
Which cannot be reconciled with the principles laid down. 

An entirely different set of circumstances has also had a 
serious influence upon the development of improved trans- 
port facilities by means of tramways and light railways. The 
rateable value of a town is in some degree a measure of the 


Temuneration paid to sume of its principal officials and of the 


pert Prosperity of the trading classes, of which with a 
sprinkling of professional men the Council itself is largely 
com posed. We must not regard these gentlemen as muni- 
ja Pharoahs who consciously and intentionally ** will not 
‘he people go,” nor can we believe that they impose bad 
lati Systems upon the tramways in order to keep the popu- 
ton Within range tor business purposes or to promote con- 
Sestion ; but We wavy urge that the community should be no 
oe to the “ rateable-value ”?” fetish which tends 
ie 4 e particular attractions for the centres of popula- 
ae an influence adverse to the provision of adequate 
Sing arrangements in mure healthy surroundings. 


e working classes have been misled into the idea that 


Neer tramway fare is an advantage to them, but as 
ale the : cruel fact the conditions which it helps to foster 
children ery worst in all respects for themselves and their 
etween th i Is very strong evidence that the contrast 
quarters : aie discomfort of the crowded working-class 
wenn d e comfortable homes of those who are able 
income eee ae comlort—though thev may derive their 
chronic TE the same industries as the workmen—is a 
manifests it Eo cause of the unfortunate spirit which 
tions of this oniro labour unrest. Of the many manifesta- 
Worst and 3 ee during the war, it was noticeable that the 
istricts wl 108 Persistent cases occurred precisely in those 
5 Where overcrowding is most prevalent. 

condition ee needs above all things is to improve its living 
b spread the aaa the most effective meaus to that end 1s 
and iain 3 OUses outside the industrial areas in bright 
amily can Surroundings, where the working man and his 
tions of th SUY their allotments or other favoured occupa- 
make this = A daylight hours and leisure time. To 
distances. Para le the lowest possible fares for the longer 
are ciae i ample transport facilities for those districts, 
nual. Both these conditions will be favoured by 


abolishing non-paying short-distance fares, graduating all 
fares in an equitable way, and making the tramways sufi- 
cently remunerative to induce an enterprising spirit in the 
management. aG To — - 
. Much could be done in many cases to improve the travel- 
ling faclties by connecting up neighbouring tramways and 
instituting through running. There are many cases where the 
use of tramways has been greatly increased by such arrange- 
ments, clearly showing that adjacent but Separate tramways 
do not serve the best interests of the public. 

It is obvious, therefore, that a campaign of education and 
propaganda among the authorities concerned in favour of 
sound fare tables and a more tolerant spirit is urgently neces- 
sary, and the tramway interests should take up this work 
with energy. 

. There is another difficulty about the application of rational 
ideas to tables of fares, viz., the coinage. The table already 
set out gives the following figures for distances from one to 
five miles :— | | 

Distance, Fares, 


Nearest coin value. 
I mile ... — wee = (1°32. lłd. 
2 miles ... see -e =1°87d. ld. or 2d 
er eo De n.. 242d. 24d. 
4, sae sa .. =2°4Td, 3d. 
By gs ees iSe .. 362d. 34d. 


For the first two miles the nearest coins include farthings, 
and, even so, the difference between the theoretical fare and 
the nearest coin is a somewhat large percentage of the total. 
Farthings are not popular. An attempt to rationalise tram- 
way fares by the use of them was made some years ago on 
a number of systems, and after patient trial was withdrawn. 

The penny has too small a value for the minimum fare, 
because the standing charges item alone is nearly 0.8d., and 
the length of ride which could be given for the 0.2d. balance 
is too small for a stage. ‘Therefore the minimum fare must 
exceed one penny, and it should be a single coin. The writer 
strongly advocates the adoption of the decimal system of 
coinage approved by the Associated Chambers of Commerce, 
the Institute of Bankers, the Decimal Association and numer. 
ous other bodies. This system divides the £1 into 1,000 mils, 
and includes the provision of a 5-mil nickel coin of the value 
of ten to the shilling. This is equivalent to 1.2d., and would 
suit a rational system of fares very well. The value is a little 
lower for the mile distance as set out above, but that table 
is only an illustration based on collective figures. The actual 
length of the stages will in every case have to be adjusted to 
the circumstances and costs of the particular system. There 
is no more difficulty in fitting the stages to the coins of a 
decimal system than to the halfpennies and pennies now in 
use. Five mils is a better starting point than a penny or 
the nearly equivalent four mils, and there are very strong 
reasons in other directions for making the coin, which has 
probably the greatest use in retail transactions, of the slightly 
higher value. 

The rational adjustment of fares which will put tramways 
on a sound financial basis, and enable them to play the part 
they should in improving social conditions will be, in the 
uuthor’s opinion, greatly facilitated by the introduction of a 
decimal system of coinage. 

The author believes that the power of the tramway to give 
frequent service is not perhaps so generally recognised or 
utilised so fully as we may hope it will be under more en- 
couraging conditions. Frequency of service has an extra- 
ordinary power of developing traffic. The aim of the tram- 
wav manager is to run every car mile on every route which 
will pick up anything in excess of its standing charges and 
bare cost of running. This object cannot be attained by cal- 
culating from the number of people served and the minimum 
service Which can suffice them. To attain the object calls 
for a continuous study of the habits and tendencies of the 
population, their working hours, shopping hours and places 
and times of recreation, entertainment and any other factors 
tending to induce them to travel. This means adapting not 
merely the daily normal service, but adding more cars at 
suitable hours in accordance with the local circumstances. 
The formation of the travelling habit in the people living 
along any route, and the attraction to live on that route of 
people who have the travelling habit. or travelling needs is 
fostered by the appeal of a good service more effectively than 
by any other means. It is clearly better to have a car making 
rue a small net revenue per mile than standing idle in the 
sned. 

An enterprising manager will keep his services rather a 
little better than apparent necessities than a little below 
them. Experience shows that this policy pays. In some in- 
stances a route which has not paid during the dull hours of 
the day with a poor service has responded so well to a more 
frequent service during those hours that it has paid con- 
tinuously. | l 

The author ventures to impress on members of the Asso- 
ciation the opportunness of the present time for a vigorous 
propaganda in favour of the objects set out, and will con- 
clude by summarising as follows: — 

1. Tramways are not so successful financially as thev 
should be, and for that reason not able to do all that they 
might for the communities they serve. 

2. One reason for the lack of financial success is that fares 
are not graded so that every passenger pays his fair share of 
standing charges as well ag the cost of carrving him: the 
fares chiefly in default are the short-distance fares. 
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3. Génerally, the minimum fare should be rather over one 
penny, because the standing charges alone approach closely to 
that amount. Rational grading will cheapen long journeys 
und encourage that spreading o population and relief of con- 
gestion which is one of the principal social advances to which 
tramways can contribute, and at the same time give them 
the necessary financial strength to make the extensions and 
lnprovements needed. ; 

4. The opposition to increase of the lowest fares is partly 
ascribable to shortsightedness on the part of the authorities 
concerned. It should be combatted by an educational pro- 
paganda wherever it existe. 

5. Rational grading of fares will be greatly assisted by the 
adoption of decimal coinage with a 5-mil piece (1.2d.) as the 
practical unit for small transactions. 

6. Frequent service is the best educating influence towards 
the formation of the riding habit among iko public. 

I desire to express my acknowledgment and thanks to Mr. 
A. W. A. Chivers and to Mr. H. M. Sayers for their colla- 


boration in the preparation of the data submitted in this 
paper. 


DISCUSSION. 


In opening the discussion, Mr. C. J. SPENCER said be thought 
that the ‘* standing charges’’ should be still larger than the 
author suggested; the tact that they amounted to jd. showed 
that the $d. fare was uneconomical and unsound, and should 


not be used under present conditions. ‘lhe minnum fare 
inust be over ld., and on his own system, under the powers 
aValable, a minunum of Idd. had been adopted, which lifted 
the undertaking out of its difficulties. With a miniunum tare 
of ld., the short-distance passengers got off scot tree, and the 
burden of increased fares fell entirely on the long-distance 
passengers, who in equity ought to pay less per mule. lt was 
lupossible to continue to operate the tramways under the 
existing conditions, in face of the rising expenditure and labour 
ditticulties. Formerly ld. per car mile was considered an 
ample provision for track renewals, but the funds accumulated 
on that basis were quite inadequate now, and should be at 
least doubled. They would have to organise their under- 
takings on more scientific lines. He agreed with the whole 
of the paper, and supported the proposal to start a public pro- 
paganda; it was contrary to the national interest that the 
tramway undertakings should be ill-served. 

Mr. A. L. C. FELL referred to the hectoring attitude of the 
House of Commons Committee, which had treated tramway 
inanagers like criminals. He believed in fixing the fares as 
low as possible to encourage traffic and to induce long-distance 
passengers to use the tramways. The tramways, especially in 
London, had to bear extraordinary burdens; it was most unfair 
that they should have to pay for street improvements, while 
the omnibuses paid nothing, though they got the benefit of the 
improvements. They also had to pay rates on the permanent 
way, and to maintain the roadway which they did not wear 
out. At present in addition they endured extraordinary bur- 
dens in respect of labour; workmen should have a share of 
the profits, but they must first make sure that there were 
profits to share. Unless relief was obtained, many under- 
takings would go under or come upon the rates. 

Mr. J. DALRYMPLE agreed with the author that passengers 
should be carried at the lowest possible fare after meeting all 
charges and making a reasonable profit. In Glasgow over 6U 
per cent. of the passengers paid 4d. fares, and the average 
revenue per passenger was only a little over 3d. Many years 
ago he showed that it cost more than 4d. per passenger to 
place the cars on the streets, but the Glasgow Corporation ex- 
tended the 4d. stage to more than a mile, and the result was 
remarkable; not only was the deficiency caused by the transfer 
from ld. to 4d. made up, but so many more were carried ct 
4d. that they soon had a greater revenue than before. They 
had thought the cars overcrowded when they were carrying 
11 or 12 passengers per car-inile; now they were carrying 20, 
and the revenue was higher than ever before. Hence it was 
very difficult to persuade the tramway public that there was 
anv need to increase the fares, and if the conditions to-day had 
been the same as before the war it would not have been neces- 
sary to suggest an increase. Trainway undertakings could get 
their fares increased if thev could show that their returns were 
less than in 1914; but very few could show that. He was not 
so anxions about the position to-day as that of two or three 
vears hence, when there would be Jess money to spend on 
fares and the expenses would be much greater; then it would 
be a question whether with an Increased fare they would yet 
an increased revenue. In Glasgow every reduction in fares 
had resulted in increased gross revenue. The old fares had 
enabled Glasgow to carry on and wipe off all loans: but last 
vear, in spite of their having no debt, they were only able to 
hand over £17,900 to the rates. He had suggested to the Cor- 
poration that the fares should now be increased—not to incet 
the existing conditions, but to have money in hand to help 
the undertaking in proper condition. An increased revenne 
` was essential. In reply to a question whether the low fares 
had had any effect in preventing the population frorn spread- 
ing to the outskirts of the city, Mr. Dalrymple said he could 
not say that they had had much effect. Heads of families 
often had to travel considerable distances from the central area 

to their work. but the younger members were engaged in 

businesses in the centre and used the 4d. fares—and that 


might induce people to continue to live in the central area. 
‘LDere was no town in the tingdom where so many people 
used the traiuways; last year, witn a population of avout one 
mulion, they cared about 46) munon passengers. 

Mr. U. v. STANLEY sald that very iow cares lor suort distances 
elcuourageu Overcrowdlny OL Lhe cals for the DOrst uue or so. 
‘bhe autuor Would give the long-distance passenger moire tor 
his money, quite rnlyntiy; put how would he soive the provlem 
above mentioned? Lhe author had said very little about ser- 
vices, a Very ımportant question. At present they gave the 
long-distance passenger a low speed in the central areas, due 
to the trathc, and a low speed in the suvurbs due to the ire- 
quent stops. ‘lhe long-distance passenger wanted a car that 
nade few stops and covered the distance in half the time; if 
the traraways could not meet his wants, the tramway system 
would not endure. ‘Lhe excessive number of stops should be 
reduced ; stops night quite well be 4 mile apart—people would 
walk more than 200 yards to a railway station. Acceleration 
of the service was most important. Non-stop trains on the 
underground railways had been a success, and the tramway 
problem was a similar one. Some of the cars should be run 
more or less exclusively for the long-distance passengers. 

Mr. R. HoGGeE said the public did not need teaching; the 
tube fares had been raised 50 per cent., and the public had 
not resented the increase—what they grumbled at was the 
overcrowding. He had raised the tramway fares to 2d. with- 
out loss of traffic. 

Mr. Soames did not agree that the public did not need 
education as to the true position of transport generally; the 
Committee that had considered London conditions was going 
to advise Parliament that the increase of fares was not justi- 
fied, whereas an impartial view of the evidence must show 
that the increase was necessary. ‘They should raise a fund 
of five or ten thousand pounds and carry out an efficient pro- 
paganda. His experience in both England and Wales showed 
that every increase of fares brought in increased revenue. 

Mr. J. M. McE troy said that operating costs were up 100 
per cent., and the passenger must pay. They must not draw 
wrong inferences by discriminating between standing charges 
and running costs; at Glasgow the standing charges divided 
by the number of passengers showed nearly åd., implying that 
the 4d. fare was a loss, but the increased number of passengers 
upset that verdict. In Manchester they catered especially for 
the long-distance passenger, with the object of spreading the 
population, and statistics taken over 10 or 12 years showed 
that the spread was very remarkable. To meet the increased 
costs they had reduced the stages. In Manchester and other 
large towns they were meeting the expenses, but not in a 
beneficial way—they were overcrowding the cars. The great 
prosperity now apparent was not long-lived; the public would 
insist on better accommodation, and that meant higher fares. 

The Chairman, Mr. How try, said the discussion showed 
that the short-distance passenger was. getting the benefit of 
the cheap fares; they must consider the question with the 
object of giving the long-distance passenger the best value and 
not giving the short-distance passenger too much; hence they 
must increase the short-distance fares. In many towns where 
omnibuses were worked under restrictions to prevent them 
from competing with the local tramways, he had found that the 
long-distance passengers were preferable. The passenger 
to-day was getting better value than before the war, in view 
of the depreciated, value of money; there would be an outcry 
when the fares were raised, but the passenger would pay, and 
would in time realise that he was getting good value. But 
the accommodation must be improved. It was necessary to 
bring to the notice of the authorities and Members of Parlia- 
ment the disadvantages of letting tramway undertakings get 
into a bad financial condition, like the railways. Much useful 
propaganda work could be carried on by individual and local 
effort; that was better than having a large central fund. 

Replying, Mr. MADGEN agreed that the question of services 
was very important, and that the burdens imposed on tram- 
ways were unjust. The propaganda should include the re- 
moval of those and other burdens. The Glasgow cars at 4d. 
fares were merely churning up the crowd in the centre of the 
city; Mr. McElroy had shown that his system had benefited 
the publie by spreading the population. Propaganda did not 
need a large suin—personal effort would go a long wav; but a 


moderate fund was wanted, and he suggested that ìt was a 
matter for the Council of the Association, 


— -ee e e 


Electromobiles in Sweden.—It is announced from 
Stockholm that Mr. Lybeck, civıl engineer, has paid a visit to tbe 
United States in order to make preparations in connection with 
the proposed introduction into Swedish towns of electromobiles 


‘and commercial vehicles from America. The firm which is to 


import the electromobiles bears the title of the Svenska Elektrobil 
A.B. and the first delivery is said to be already on the way, whilst 
further cars are expected to follow in the near future withont 
interruption, Apart from passenger cais, Mr. Lybeck is stated to 


have purchased commercial electrical vehicles for the transport of 
loads of from 10 cwt. to 5 tons, and vehicles are also in course of 


construction in the States which are intended for omnibus traffic in 
the Drottninggatan, Stockholm, which the civil engineer in question 
hopes to bring into operation in the near future. In addition, it is 


honed to be able to embark upon the manufacture of electric 
vehicles in Sweden. 
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THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from paye 128.) 


Tut TELEPHONE & MICROPHONE Co., Throwley Road, Sutton, 
Surrey, exhibits electrical aids for the deaf, comprising an in- 
strument for testing the deaf to ascertain whether an electrical 
aid will be of use, and, if so, to discover the combinations of 
diaphragms, the volume of sound, and the form of sound wave 
most suitable in each individual case. It is on the principle 
of the test set used by ophthalmic surgeons. A series of elec- 
trical aids made up from prescriptions together with acces- 
sories used therewith are also shown. Although the testing 
instrument has been in use for about seven years, only three 
aural surgeons and two telephone engineers have used it; 
nevertheless, hundreds of instruments have been made up 
from the prescriptions written after using it. It is believed 
this is the only British firm making such aids. An electrical 
aid for the deaf is a special form of telephone, the instrument 
being made up of three parts: the receiver or ear piece; the 
transmitter or microphone; and a small dry battery. These 
three parts are connected together by means of insulated 
flexible conductors resembling a thin cord. The transmitter 
cannot be fixed incorrectly on the battery, nor can the cords 
be wrongly connected, as the terminals are so made that they 
will only fit the correct sockets. Fig. 5 shows the most 


Fia. 5. Fia. 6. 
ELECTRICAL AIDS FOR THE DEAF. 


popular style of instrument, in which the transmitter is fixed 
to the battery and worn in a bag under the blouse or placed 
in the waistcoat pocket. Fig. 6 shows the old style of in- 
strument employing a transmitter extension cord. 

fig. 7 is seen the test instrument, which will enable a 
combination of 90 different instruments to be prescribed. The 
case contains three standardised transmitters, three standar- 
dised receivers, a voltmeter for testing batteries, and two 
batteries giving 2.5 volts. 
Figs 8 and 9 show two forms of the box instruments as dis- 
tinct from the form worn pinned to the dress. The receiver 


Fia. 7.—Testinea Ser. 


Varies in di | 
an a a ier, but is generally about the size of a watch, 
Watch receiv S m in construction to the small telephone 
828 as the receiver e transinitter is approximately the same 
be bui apes a The receiver, transmitter and battery can 
may be hel ne po form that the user desires. The receiver 
and made y ‘ e ear -by means of an inconspicuous head 
to bend it to i specially soft spring steel to enable the user 
on the ey the head. The transmitter should be worn 
used: this mini side to that on which the receiver is being 
last from one es the buzzing in the receiver. Batteries 
e week to two months according to the type of 


charges “Etted with ball bearings, an 


instrument prescribed, the amount the instrument is used, the 
care taken ın seeing that the battery is changed every day to 
allow it to recuperate, and in switching off the current when 
not listening to any sound. The transmitter and battery may 
be fitted into a box (figs. 8 and 9) or bag for placing on the 
table, or, if necessary, attached to any piece of office furni- 
ture to the user’s taste. Proficiency in the use of the instru- 
ment is not immediate. It rests greatly with the user as to 
the eventual use which will be derived from it. 

It is found that the various cases require different trans- 
mitters according to whether they are suffering from middle- 
ear or nerve deafness. If an individual hears better in a noise, 
then a transmitter which in itself makes a noise will be used; 
otber cases require different receivers to suite the loss in high 
or low tones; for instance, in cases of nerve deafness, to com- 
pensate for the loss of high tones, and in cases of middle-ear 
deafness to compensate for the loss of low tones. This is com- 
pensated for by altering the diameter of the receiver 
diaphragms, and it may be mentioned here that in some cases 
the marked difference in hearing and in not hearing at all 
that is made by a very small alteration in the diameter is 
astounding. When the correct transmitter and receiver have 
been fitted, the next step is to obtain the right strength of in- 
strument, and this is done by moving the receiver diaphragm 
nearer to or farther from the pole pieces of the electro-magnet 
of the receiver. = 

In order to facilitate the testing of patients, a test set has 
been devised (fig. 7) which is fitted with a number of different 
standardised microphones, or transmitters, varying in con- 
struction, and a number of different standardised receivers 
varying in diameter and thickness of diaphragm. These re- 
ceivers have a very accurate measuring arrangement, so that, 
after having adjusted the distance of the diaphragm from the 
electro-magnet pole pieces, that distance may be read to one- 
thousandth of an inch. A standard battery is used on the test 
instrument. It is so arranged that any receiver can be 
plugged into circuit with any transmitter, and for testing this 
is done until the particular combination of receiver and trans- 


Fias. 8 AND 9.—Box TYPES OF INSTRUMENT. 


mitter is found with which the voice is most articulate. Mies 
practice one is able to eliminate a number ot asf 
judging from the previous diagnosis. Then the most suitabie 


SMi is f ‘ ly the power of the instrument 
transmitter is found, and finally po festa Dine he 


is decided by carefully regulating the dist _ the 
> slectro-mi diaphragm of the receiver. 
poles of the electro-magnet und the diap agm oe al 


reat many cases one ear 1s Worse ther 
etre w to fit the electrical aid to the 


the better ear and takes the 


strument w l à 
under treatment is not used as much as it otherwise would ee 

The different wave forms given by these es wanna 
very noticeable. The oscillograph shows T si oe awe 
mostly used for the very deaf are those © ice ave ear 
form most unlike the telephone of commerce or í 


8 

Bamsa Eume Vemos LD i rarehonaes 
ern fac ,w 
dustrial truck has come to be rte eine 
most essential, indeed indispensable, adjune oe a 
ment. B.E.V. electric industrial trucks are m ST ang coat 
in upkeep, 4d. per hour is approximately ener bee totally 
and they are practically “ fool-proof, 80 
unacquainted with machinery can Ta are 
operate them. They are manufactured M ene 
dard patterns and capacities, M addition i We Ilustrate 
meet special requiren pe va hate the " Whippet ’ 
different types below. T. | 

ake 4-wheel caer T T a and fig. - 
“Loco ”’ » capable of hauling , ; ‘piteds i 
(fig 12) sundae) half-ton truck is the one exhibited ; 14, 


rises 
loading space 3 ft. wide by 6 ft. long, the paren 720 ampere- 
cells of the Chien volts, and is guaran 


, ad ?? i 
‘“Tronclad ’’. pattern bbw? for two years. 
hours capacity at | dE to 40 volts 


; and boosting 
The charging rate 18 2% amperes at. RRN 


e 
pats n 
to 50 amperes can be given when n overload 


hor is fit d will stand 3 
motor 18 
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of 300 per cent. Three speeds in either direction are given 


by the controller, which is fitted with renewable fingers and 
contacts. A bell push is fitted to the controller handle. The 
frame is 0.3 in. X 1.5 in. mild steel channel with 3 in. X 3B in. 


angles for carrying the motor, all securely bolted and rivetted 
tog ether. f 


Fic. 10.—'* Wuirret’’ B.E.V. Exectric TRUCE. 


The 12-in. malleable-iron wheels are of the solid web pattern, 
and each is fitted with two large ball bearings; 1.3 in. X 143 
in. solid rubber tyres, mounted on a steel band, are pressed 
on to the wheel and are easily renewable. Transmission is by 
chain from .the motor to one rear wheel, while the brake, 


Fia. 11.—V.E.V. 10-Ton ‘‘ Loco.” 


which is normally “on,” is of the external expanding pattern, 
operated by a foot pedal and lined with ‘* Ferodo” brake 
lining. A switch is interlocked with the brake, cutting off 
the current when the brake is on, and vice versa. The springs, 
of the spiral pattern, are fitted to the rear wheels only, and 


Fra. 12.--"' Lisrte GIANT” B.E.V. ELECTRIC Truck. 


the axles, of 3 per cent. nickel steel, are 1.5 in. diameter. The - 
rated speed of this vehicle on the level is 20 to 25 miles per 
hour, and the mileage, also on the level, 20 to 25 miles 


per 
battery charge. The height of the platform is 1 ft.el0 in., 
and the clearance under truck 3 in. when loaded. 


Major A. C. Fuuter, Signals Experimental Station, Wool- 
wich Common, §%.E.18, exhibits ` Fullerphones.” Major 
Fuller's paper descriptive of his system and instruments, 


which was read before the Institution of Electri 
last session, will not have been forgotten.* 
telegraphy possesses unique properties; the 
ployed by Great Britain and the Allies du 
could be used in the forward area w 
being overheard by the enemy. 
tact; they copied the instrumen 
themselves towards the end. 
instruments were manufactured 


and samples were also provided to guide manufacture in 
France and America. The chief characteristics of the method 
are secrecy, portability and the capability of working over very 
Jong and bad lines with a very minute battery. ‘Telegraphy 
and telephony can be carried out with the same instrument. 


Messrs. ARTHUR Lyon & WRENCH, Lro., Victoria Road 
Willesden Junction, N.W.10, are exhibiting the “ Lyon 
Brotherhood ” domestic electric lighting plant designed to pro- 
vide light and power where public mains are not available. 
We described some of this firm’s products in our issue of 
March 2Ist, 1919. Referring to the plant exhibited, the engine 
and dynamo are built together into one unit; the crank-shaft 
and spindle is in one piece with the armature shaft and the 
crank case is spigotted and bolted direct to the dynamo frame. 
Consequently good alignment is obtained automatically. The 
armature js built on a sleeve which can be withdrawn from 
the shaft, and all parts of the plant are easily accessible. The 
sets are made in standard sizes with outputs of from 0.5 to 
l Kw. * Polar” type, and 2 to 4 Kw. ‘‘ Major-Domo”’ type, 
and are supplied complete with batteries, switchgear, &c. All 
parts are standard and interchangeable, replacements and 
repairs can therefore be effected without highly skilled labour. 
In operation, simplicity has been aimed at; battery starting 
may be arranged for with automatic features to prevent acci- 
dental discharge; but, apart from this, all automatic features 
are avoided, and the switchgear reduced to the minimum. 


(To be continued.) 


cal Engineers 
This system of 
> method was em- 
| ring the war, as it 
ithout the messages sent 
The Germans admitted this 
t and commenced to use it 
Many thousand sets of these 
in England during the war, 


CORRESPONDENCE. 


Letters received by ux after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Government Service. 


The leading article in your issue of the 18th inst., regarding 
employment in Government othces, impels me to protest 
against some of the statements made by the writer. | 

After nearly four years in the service of the Ministry of 
Munitions, preceded by some 14 years on the commercial staff 
of a large electrical manufacturing company, my experience 
is that, at any rate during the war, more work was done, 
longer hours were worked and for lower pay than would be 
the case in similar commercial positions. Moreover, I have 
been struck by the zeal and energy with which much of this 
work was carried out, and the keen interest and sense of re- 
sponsibility displayed. 

I myself and very many others have worked, and worked 
hard, for 10 to 12 hours a day for months together, and by no 
means entirely on routine work, the responsibilities involved 
being often very considerable. i 3 

As to salary, up till a few months ago I was paid practically 
my pre-war salary, which was then increased by 10 per cent. 
only, and many others were less fortunate in this matter than 
myself. l ; 

Taking into account that many people, especially in the 
higher positions, offered their services without pay, that very 
many others who were unable to do this accepted, from 
patriotic motives, the lowest salaries on which they could live, 
and that others again were glad to escape military service by 
taking any position in Government service (this last class, 
think, not very numerous), on the whole I consider that the 
salaries paid have been distinctly low. Ye 

I for one have no intention of going back to commercial life 
at the salary I have been receiving in Government service. 

I have no experience of Government employment in normal 
times, and the remarks in your article may be to some extent 
true (though I should hesitate to believe them true of many 
keen and energetic civil servants whom I have happened to 
meet in the course of my work). 

But I an quite sure that anyone who had been through the 
mill as I have during the last few years would entirely disagree 
as to a spirit of slackness prevailing during the war. 

There are, of course, and have been, slackers, some of them 
highly paid. No doubt also mistakes have been made, both in 
policy and in matters of detail, but in what organisation do 
these things not occur? 

M.O.M. 


London, S.W., July 29th, 1919. 


| We are only too glad to receive this statement showing that 
there is, a8 usual, another aspect to the question ; unfortunately 
the accounts which have reached us hitherto have been almost 
uniformly in accordance with our leader, which was based 
upon personal experience of work in a Government department 
In war-time.—Eps., Exec. Rev.) 


* Etec. Rev., May 2nd, 1919, p. 515. 
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. we dare venture a 5 per cent. rise, to 60 miles. 
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Mr. Pearce’s paper emphasises rather prominently the 
troubles of voltage drop in overhead lines, and dwells com- 
placently on the great virtues of the capacity current in cables: 
put it quite overlooks the fact that the latter may he a slightly 
unwelcome asset, because it is a distributed capacity and there- 
fore has the effect of over-nullifying the self-induction at the 
near end of the line, and leaving the distant end still in 
trouble. The real remedy for every trouble is increase in the 
voltage. If he had taken 90,000 volts instead of 30,000 the 
showing would have been altogether different. The copper 
resistance drop is the governing factor in the situation rather 
than the reactance drop. j i 

In his 10-mile 30,000-volt scheme the copper resistance drop 
is roughly 2.5 per cent., the main-line current per circuit ig 
X0 amp., the reactive drop 2,070 volts, the equivalent lagging 
current due to this drop is roughly 13.7 amps. per circuit, and 
the condenser leading current roughly 0.9 ampere. 

By raising the voltage to 90,000 the copper resistance drop 
(with one-third the copper section) becomes 0.83 per cent., the 
wain-line current per circuit is 66 amperes, the reactive drop 
1s 690 volts (0.76 per cent.), the equivalent lagging current due 
to this drop is roughly only 1.53 amperes, but the condenser 
leading current rises to 2.7 amperes per circuit. 

Therefore, although a “ distributed ” capacity and therefore 
not fully effective, the condenser current practically wipes out 
the self-induction, on a line having no tappings. 3 

The voltage vanation being now reduced to 0.83 per cent. 
We can extend the radius of transmission to 30 miles and, if 
l ; The 0.76 per 
cent. reactance drop is, of course, in quadrature with the cur- 
rent'and on unity P.F. would be quite negligible. 

With cables, on the other hand, the dielectric losses would 
run up enormously, and be a very serious item; even were 
the cables forthcoming, which they are not.. Then, again, the 
dificulty of the heating of cables in clusters, when under- 
ground, disappears when put overhead: and to those who have 
studied the dielectric loss question and know how supremely 
important it is that the temperature should be kept low, if 
cables are not to break down, the importance of this point 
will appeal strongly. 


alt and the condenser current doubled—a 6-fold improve- 
It will be realised that, if the purely copper losses can be 

brought down, in the manner indicated, by raising the pres- 

sure, the whole economical aspect requires reconsideration. 


A. M. Taylor. 


PS.—It is perhaps worth pointing out that the lagging 
„mponent of the main-line current, due to the reactance of 
the line, diminishes in Proportion to the square of the increase 


ponent of the current bears to the main-line cnrrent (for a 


given KW. transmitted) increases also as the square of the 
Increase of voltage. 


DRY CELLS. 


INFORMATION regardi 
ORM: garding the construction, testing, and char- 
nara of the dry cell is difficult to obtain, and therefore 
Ne o ers will probably welcome the publication of Circular 
- 9 of the U.S. Bureau of Standards on “ Electrical Char- 


a and Testing of Dry Cells,” which was recently 


menat output is well above 100 millions. 
constry, ane industry is due partly to the improvements in 
Nene, Out very largely to the introduction of the 

In the dry cell the zine 
serves asthe container; the electrolyte consists of a 
pha chloride, zinc chloride, and 
tainer, a Pounds, held in absorbent material lining the con- 
dioxide wli i a mixture of ground carbon and manganese 
times the q cccupies most of the interior of the cell; some- 
tragacanth electrolyte is made into a jelly with gum 
Practice th agar-agar, gelatin, flour, or starch. In American 
partition FA top of the cell is usually completely sealed. A 
mixture Wheovided between the zinc and the depolarising 
carbon-man e2 the cell is new, the surface of the composite 
the 9 Sanese dioxide electrode may be considered to be 
charged th Surtace of this mixture, but as the cell is dis- 
a ó ni nos is reduced and the effective surface of the 
only serves CS towards the carbon rod in the centre, which 
“8 to conduct the current out of the mixture to the 


depending 22d for large cells is from 0.014 to 0.00 in. thick. 


U Purity. and pea TH : 
Very and have a high tensile strength of elongation. 
: Pure zinc ig often soft and liable to split. Some failures 


‘of the ‘sack type. 


are due to local corrosion of the metal, sometimes at the lap 
In the paper ing corrosion is due to unequal dis- 
tribution of the electrolyte or uneven fitting of the paper 
lining; impurities in the metal or inequalities of structure 
also cause local action. ‘Small amounts of copper in the 
electrolyte are fatal to the cell. Amalgamation is liable to 
Weaken the zinc. Variations in the resistance of the mix 
may cause unequal distribution of current and consequent 
local perforation of the zinc. 

The carbon rod must be of low resistivity; fluted rods are 
less liable to become loose than cylindrical rods. 


Graphite has a lower resistivity. than car- 
The bulk of the MnO, comes 
from Brazil, the Russian supply having been cut off. India 
The material should contain 
85 per cent. MnO, and less than 1 ‘per cent. of iron,’ but. in 
the absence of the Russian supply inferior qualities have had 
to be used. For small cells artificial MnO, of a high degree 
of purity is largely used. The qualities of fineness and 
porosity are of great importance. 

Zine chloride is added to the solution of ammonium 
chloride to reduce the corrosion of the zinc by the latter salt 
when the cell is idle. The salts should be fre from other 
metals and from negative radicals such as sulphates, which 
orm: compounds less soluble than the chlorides. 

The sealing compound is usually a rosin sealing wax or a 
bituminous pitch. A filler of secret composition is gener- 
ally added. The compound must make good contact with the 
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: Fic. 2. Fic. 8, 

Fia. 1.—Secrion or PAPER-LINED CELL. 

Fia. 2.— SECTION OF SACK-TYPE CELL. 
Fig. 3.—RELATIVE SHORT-CIRCUIT CURRENT AND SERVICE CAPA- 
CITY OF 8 BRANDS oF CELL. Curve I.. INITIAL SHORT-CIRCUIT 


Currents; Curve II., Service CAPACITY, BOTH REFERRED TO 
BRAND A. 


zinc and the carbon rod,-but the cell should not be hermeti- 
cally sealed, as gases must escape during the operation of the 
cell. The compound should not be brittle when cold or 
liable to flow in hot weather. A cardboard tube surrounds 
the zinc container, but a carton of waterproof material, an 
integral part of the cell, enables the latter to be used after 
the zinc is eaten through. pom 

Before the cell is filled with the ‘depolarising mixture a 
lining of pulpboard consisting of sulphite fibre and ground 
wood is placed in the cell as an absorbent and separator. The 
same material is placed in the bottom of the cell. and the 
lining is folded down on the top of the MnO, mixture (fig. 1). 
This is American practice, and is cheap, but is not as good as 
European practice in which the MnO, mixture is contained 
in a “sack ”; the carbon rod with its surrounding mixture 
is wrapped in muslin and tied with string, forming a unit 
which can be placed in the zinc can, leaving space for the 
electrolyte in the form of a paste. The electrolyte is thickened 
with flour or other material. often containing secret in- 
gredients. The latter construction (fig. 2) is almost universally 
used for small flash-lamp bateries, having good lasting quali- 
ties; it is preferred for all sizes in Europe partly because of 
cheap labour, and partly because the European purchaser 
does not judge a cell by its short-circuit current, a common 
practice in the United States. Some European cells are 
made with plaster of Paris mixed with the electrolyte to form 
a paste. which surrounds the MnO. mixture. Others 
(“‘ desiccated "') both paper-lined and of the sack type are 
made quite dry. and require the addition of water before 
nse. 

Particulars are given of the sizes of drv cells made in the 
nited States, and it ts pointed out that the evlindrical form 
is the easiest to manufacture and the most efficient for the 
type with an ‘absorbent paper lining; square cells should be 
Cells are made oe for ae and 
heavy service, general purposes. an telephone or light ser- 
vice, ‘aud comparative tests made by the Bureau show that 
the distinction is justified, ignition cells giving over % per 
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cent. more service than telephone cells when used for 
ignition, while telephone cells give nearly 20 per cent. more 
service than ignition cells on telephone work. The ignition 
cells give 1.5 volts on open circuit, and about 30 amperes on 
short circuit when new. Intermediate cells give about 25 
amperes on short circuit and telephone cells 20 amperes. 
tlash-light and miniature cells are made in some 15 sizes, ot 
Which the following are regarded as standard :— 

Diameter. 


Height. Weight, 

Inches, l Inches. Oz. 

à 14 i 

[i sk o Vy 

res lie 14 

: 24 -- 
lł 2+ 3 

lt 24 34 


A type of celi which is known as “ semi-dry ° is entirely 
ditterent from the ordinary dry cell; it stands 10 in. high X 
5 in. in diameter and weighs 10 lb. A steel electrode re- 
places the zinc electrode; the open-circuit voltage is 0.9 volt, 
and the short-circuit current is 4 to 6 amperes. This type 1s 
intended for closed-circuit work in telephony and telegraphy. 
Small cells having zinc and silver as the electrodes, with 
silver chloride depolariser, are frequently used in medical 
apparatus and some wireless apparatus. 

Dealing with the electrical characteristics of dry cells, the 
report states that cells giving the largest short-circuit cur- 
rents often, but not necessarily, deteriorate the most rapidly, 
and are therefore of service only for heavy duty which will 
exhaust them before their usefulness is impaired by deteriora- 
tion while standing on open circuit. In the United States 
the tendency towards cells of very large `“ flash ° currents 
has been partly due to a mistaken idea that the more current 
that can be drawn from a cell, the more service it will render. 
European cells generally have a higher internal resistance 
than American cells. 

Temperatures above 77 degrees F. are generally detrimental 
to dry cells. Heat tends to produce leakage, and increases 
the rate of the chemical reactions taking place within the 
cell. Whilst in storage or transit cells should be kept as cool 
as possible. Cells kept for ten weeks at 41 deg. F. showed a 
decrease in short-circuit current of only 4.4 per cent.; at 
77 deg. F., 10 per cent.; at 113 deg. F., 25 per cent.; and at 
167 deg. F., 98 per cent. On the other hand, for heavy ser- 
vice a moderately high temperature gives the highest output; 
for light service a low temperature is best. 

The output of dry cells depends upon the class of service, 
and is therefore difficult to test. As the load is increased, 
the hours of service rendered are more than proportionately 
decreased. No method of making accelerated tests has vet 
been found which takes account of all the factors affecting 
the performance of the cell. For open-circuit tests the volt- 
meter should have at least 100 ohms resistance per volt. 
The initial voltage is usually from 1.50 to 1.65 volts; higher 
voltages do not indicate superiority. Lower voltages than 
1.45 may indicate deterioration. The open-circuit voltage test 
alone is of little value, giving no indication of service capa- 
city. For short-circuit tests a dead-beat ammeter is required, 
and the resistance of the leads and ammeter shunt should 
be from 0.01 to 0.002 ohm. The leads should be tipped with 
lead to make good contact with the brass terminals of the 
cell. Tests should be made at about 70 deg. F. The test 
gives no indication of the service capacity of different brands 
of cell, as is shown by fig. 3, but is useful as indicating the 
ae of the cell compared with other cells of the same 
brand. 

The decrease in service capacity does not necessarily corre- 
spond with the decrease in the short-circuit current due to 
age. 

The open-circuit and short-circuit tests are the onlv ones 
at present in use that can be easily and quickly made with- 
out destroving the cells. 

Intermittent tests have been made to imitate the use of 
cells under average conditions. The ‘“‘ignition test” is made 
by connecting six cells in series to a circuit of 16 ohms for 
two periods of one hour each per diem, the periods being il 
hours apart; the test is considered complete when the im- 
pulse current through 0.5 ohm at the end of a period of dis- 
charge falls below 4 amperes. The result is expressed in 
terms of hours of actual discharge. The ‘‘telephone test ” 
is made by discharging 3 cells in series throngh 20 ohms for 
ten 4-minute periods in 10 consecutive hours of 6 days ner 
week; on the seventh day every other period is omitted. The 
test is finished when the closed-circuit voltage of the batterv 
at the end of a period of contact falls to 2.8 volts. The result 
is exvressed as the number of davs the test lasted. The 
e fash-icht test” is made bv discharging the battery for a 
five-minute period once a day through a resistance of 4 ohms 
ner cell in ceries, until the working voltage falls to 9.5 volt 
per cell. The result is expressed in minutes of actual dis- 
charge. Tt is necessary to use fixed resistances instead of 
lamps for this test. 

Cantinnene tests are <tonler to make, hut afford Jess in 
temato shant the value of the cells in actual service. 
arge enile mav he dischareed through a resistance of 10 
ahs erchi nntil the caltece has fallen to, say, 0.75 volt per 
Cen, = Discharcine flach-lieht celle theouch a resistance of 
O75 ohms ner call in paries cives the hect approximation to 
“the netnol Jif) ef the cell diecharging at 0.25 ampere through 

n lamp, hnt the continuous test gives no elne to open-circuit 
deterioration. An imnorfant test is storage of cells on open 


circuit at room temperature, and periodically making open- 
circuit voltage and short-circuit current readings. 

The report concludes with detailed specifications for dry 
cells, standard dimensions, &c. The following are the re- 
sults expected of satisfactory cells :— 


Diameter. Height. Bervice 
Inches. Inches, Test. required, 
24 6 Ignition 34 hrs. discharge 
34 8 o 106 hrs. ” 
l$ 4 Telephone 30 days 
24 6 29 140 9 
34 8 9 280 n 
14 4 10 ohms cont 
24 6 ss 180 hrs. discharge 
of 8 ‘9 
; 14 Flash light 50 mins. 
{ 2y ” 15u A 
13 ict eas 
lo lo 9 
1 24 ss —- 
1} 24 ; 600 mins. 
ls 2% 1 
j ls 275 ohms cont. 45 mins. 
j 24 . 140 ,, 
in lie 1 85 n j 
1 24 be 260 
lj 24 S 425 ,, 
l4 Za ‘5 600 


STEAM RAILROAD ELECTRIFICATION. 
By CALVERT TOWNLEY. 


read before the AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS, March 14th, 1919.) 
ELECTRICITY now performs every railroad service previously 
rendered exclusively by steam locomotives and in every case 
does it better than it was done before. But in order to use 
electricity a large investment in equipment and installation 
must be made, and electrification has proceeded slowly be- 
cause railroad executives were not convinced that the advan- 
tages to be gained were always worth the cost. 

The progress of electritication has also been impeded, first, 
before the war by the ditticulty in tinancing, due to conditions 
other than fhe merits of electrification, and second, since the 
war began, because every one has been too busy to consider 
any work that could be deferred and because the Govern- 
inent’s taking over the railroads has created an unsettled 
situation not conducive to the investment of new capital for 
future returns. Now, however, there seems to be ground for 
hoping that these bars to progress will be removed in the not 
distant future, so that electrification can be again studied on 
its merits, therefore our consideration of the subject is timely. 

In reviewing the past twenty years’ history of this question, 
I cannot escape the conclusion that we electrical men, and not 
our steam road colleagues, are responsible for the slow pro- 
gress made. We have not known enough about either the 
science or the art of railroading. Our belief in, and our zeal 
for our own profession has led us, albeit with entire honesty 
of purpose, to make more or less extravagant claims as to 
what we could do and to underestimate the cost of doing it. 
The inevitable reaction of mind which followed an accurate 
determination of facts of course disturbed confidence in our 
judgment. But if at times we have injured the cause of 
electrification by claiming too much, strange as it may sound, 
we have injured it a great deal more by not claiming enough. 
Electrical engineers not having always been railroad men. 
have been unable to study railroad problems as they should 
have been studied, that is to say with only real and not with 
any arbitrary limitations before them. It has been natural 
for the electrical man to ask the railroad man for a state- 
ment of the conditions he was expected to meet. It was 
equally natural for the railroad man to prescribe the condi- 
tions upon which his steam service was predicated. Under 
these circumstances the problem became largely one of replac- 
ing one sort of locomotive with another, and of balancing 
hoped-for economies in operation and maintenance on the 
one hand, against fixed charges for the additional investment 
required on the other. Right there comes the mistake. A 
perfectly natural but yet a fundamental mistake, for which 
no individual or class should be censured but for which the 
unusual development of the art is responsible. We cannot 
blame railroad men for not being electrical engineers nor elec: 
trical engineers becuse thev are not railroad men, but the 
progress of electrification has had to lag until both should he 
able to see, each with the eves of both. It is only by com- 
hining the railroad man’s knowledge of the fundamental re- 
quirements of his service with the electrical man’s skill n 
applying electricity to perform that service that all the possi- 
bilities of any specifie problem mav he developed. 

The electrification of a railroad is not «imply the eub- 
stitution of one kind of locomotive for another. It is far 
more than that. It is the adoption of a fundamentally differ- 
ent method of train propulsion. It is conservative to say 
that, within the bounds of ordinary practice, electricity can 
furnish every train with all the pulling power that can be 
used. The limitations of the steam locomotive in this respect 
disappear and ruling grades rule no longer. A strictly limited 
motive power is replaced hy one that is practically unlimited. 

There are @ nnmber of so-called “systems” of electnc 
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traction, and heavy emphasis has been laid by the advocates 
of each upon its points of difference from every other. So 
much has been said about these differences and so little about 
tbe points of similarity as to create an entirely misleading 
mpression. It is a fact that there are more kinds and types 
of steam locomotives ın use many times over than there are 
electric systems. It is a fact that except for the storage- 
battery locomotive, which has but a limited field of applica- 
tion, all electric systems have many more common features 
than differences. It is a fact that they agree on fundamentals 
and differ in detail only. Their costs may not be the same, 
their efficiencies may vary, but they all do their work and do 
it successfully and well. The possibility of unlimited electric 
power is a characteristic not of any one system but of all. It 
is due to basic differences between steam and electric equip- 
ment. A steam locomotive is a complete Independent unit 
which not only generates but also utilises its power. The 
electric locomotive generates no power at all. It is only a 
translating device receiving energy from an outside and a 
remote source. The electric power house always having much 
greater capacity than any one locomotive, can supply ample 
power for the heaviest train on the steepest grade. The steam 
lxomotive which carries its own power house with it is 
limited to the capacity of its one boiler. By the multiple- 
unit principle, as many electric locomotives as may be needed 
can be coupled together and operated in synchronism by one 
crew from any cab. Any required tractive effort can thus be 
exerted without slipping the wheels, without imposing undue 
strains on the rails or bridges, and without increasing the 
number of engine crews. 

The business of a railroad is to transport freight and passen- 
pers. I put freight first because on the average it produces 
‘3 per cent. of the revenue. Unlimited motive power permits 
longer trains and higher schedule speeds. On the Elkhorn 
emade of the Norfolk and Western the schedule speed was 
donbled. It cuts the operating cost by hauling more cars 
wth the same or a smaller crew. The Norfolk and Western 
ues two electrics to do the work of three Mallets, These 
new opportunities at one fell swoop banish many of the rail- 
road's time-honoured traditions. The traffic possibilities 
must be studied from a new angle and advantage taken of 
every facility. It is a new thought to realise that train length 
i limited not by motive power but by the yard tracks and 
length of sidings, or that all the trailing tonnage that the 
daw bars will stand can be hauled. Nor are these new 
limits fundamental. Sidings can be extended, draw bars can 

made stronger, if it pays to do it. In a word, electrification 
‘pens up tremendous possibilities of increasing the freight 
rapacity of a road, and without its being necessary to build 
additional tracks, 

Vhile not as important as freight, passenger traffic likewise 
cames in for its share in the widened horizon and the vanish- 
ing tradition. Unlimited power of course is available, but the 
wence of combustion is another basic advantage. Smoke 
and cinders disappear. Tunnel operation loses its terrors. 
-hobscured signals permit normal speeds with undiminished 
‘ety. Projects like the Pennsylvania terminal in New York 
depending entirely on submarine tunnel operation, and pre- 
‘ously impracticable, become Immediately possible. Rail- 
rads owning valuable realty in cities can crect buildings 

freon. where before smoky locomotives made any structure 
above the ground level impracticable. The aerial rights are 
how valuable. Multiple-unit operation has in fact made subur- 
ay trafic. The rapid acceleration made possible by electric 
tation has directed attention to the equal value of rapid 


retardation and hag quickened the study of braking accord- pe 


mak also of modified coach design to bring about the more 
maent loading and discharge of passenvers. 


wed possibilities secure increased schedule speeds and attract 
Patronage. Th 


tme, but as a 


ti S : i i 
ne Again it is seen therefore that in passenger as in freight . 


ralin, the ability to do something that could not be done 
as rather than to do the same thing at a lower cost, is 
Most valuable attribute of electrification, and again we 
ti p greatly augmented capacity without the need of addi. 
tonal tracks, 
ra i my purpose to make an exhaustive comparison of 
i ie ive advantages of steam and electric operation. That 
abont th done often and well by others. What I have said 
Way of ee panding Opportunities for electrified service is by 
should ustration to emphasise mv plea that the question 
a apis he viewed In its broader aspect, and not ham- 
Monee a Testricted within any narrower limitations than 
Perls belong to it. 
‘ad es to assume. then, the broadest possible treatment. 
ne ind roe that every electrification project is to have its 
tion then “ons most fully examined. The real and vital ques 
may we con, How far will this lead us?’ To what extent 
Parts of expect complete electrification of all our roads? 
Many of th number of them have already been equipped 
"ecesefn] ese are numbered among our prominent roads. 
highly killer tions which have had the advice of the most 
TTersive | ed executives and engineers, and which are pro- 
OMpTi¢ed prea ice Performed on the electrified sections 
The Blnefi ce every kind of railroad transportation. 
Virginia ie d division of tha Norfolk & Western R. R. in West 
through th an example of an important coal road operating 
Panl 440. a mountains. The Chicago, Milwaukee. and St. 
trates on e main line, throngh Idaho and Montana, demone- 
at can be done by a transcontinental carrier on a 


large scale with through ‘traffic, both freight and passenger. 
The New York, New Haven, and Hartford R. R. 73-mile 
stretch between New York and New Haven shows how 
through freight and a heavy passenger traffic can be taken 
care of on the most congested four-track section of an impor- 
tant eastern carrier, and what is possible for complicated 
freight yard operation, while the New York Central and the 
Pennsylvania out of New York City are splendid examples of 
our greatest modern passenger terminal electrifications. There 
are, of course, many other electrifications, but even if there 
were not, those named are of a character to command the 
respect and attention of the railroad world. Now, every one 
of these projects has been successful. Every one has justified 
itself. Nearly every one in its present scope represents an 
extension of the zone initially electrified, the most convincing 
evidence possible as to what views the operating companies 
hold regarding these several projects. Railroad officials are 
fenerally glad to give others the benefit of their experience, 
so 1t 18 reasonably safe to say that operating statistics are 
available covering long enough periods, so that the results to 
be expected from any proposed undertakings may be _pre- 
dicated on established facts and not upon theories.. In the 
light of present-day knowledge, therefore, what answer can 
we make to the question: ‘‘ Should all railroads be elec- 
trified? ” 

Taken together in 1910 there were in the United States 
240,000 miles of railroad main line, regardless of the number of 
tracks. Of this mileage approximately 1,250, or one-half of - 
1 per cent. has been electrified or is to-day in process. The 
remaining 994 per cent. comprises, of course, roads performing 
every variety of service. They range from the back-country 
branch line built by some over-enthusiastic promgter and now, 
perhaps, operated as part of a large system, only because 
operation cannot be avoided, and regularly contributing ita 
annual deficit, up to the most important through arteries of 
travel upon which the commerce and industry of the nation 
depend. Every sort of community is served; every kind of 
railroading has its place in this vast aggregation of effort, and 
the variables in the problem are so multitudinous, and their 
nature often so profound as to daunt the courage of one who 
seeks to formulate them for incorporation in a general state- 
ment. Fortunately, or unfortunately, depending on the point 
of view, it has been my lot to have to deal with this electrifica- 
tion problem from both sides: at one period from the stand- 
point of an intimate aftiliation with the development and 
manufacture of electrical apparatus and at another from that 
of one charged with official responsibility on the railroad’s 
behalf. I am a thorough believer in the virtues of electrifica- 
tion, and an enthusiast about the wonders which it can accom- 
plish, but I also have a keen appreciation of the almost infinite 
variations in the railroad problem, and a very wholesome 
respect for the dollar. I do not believe that all railroads will 
ever be electrified. I am not sanguine even that all the tracks 
of any one really big system will be so equipped in our time. 
Tt is a question of economics, and the results will not justify 
the expenditures even when considered with such broad vision 
as that which guided the Pennsylvania in spending millions 
to put their passenger terminal in New York City, without 
the prospect of a direct return. Electrification will increase 
the track capacity. But there are thousands of miles of rail- 
road that have sufficient capacity now, frequently several 
times over, and where the wildest stretch of Imagination 
fails to picture a future need of this kind. Electrification — 
works wonders in suburban and interurban passenger service. 
I have ridden for hours across the western prairies without 
seeing a single town, much less a city, where these advantages 
would count. Electrification effects marked economies in fuel, 
in maintenance, in labour, and otherwise through a long list; 
but electrification calls for a heavy investment, and unless - 
these economies bulk large enough, the interest on such 
Investment will wipe them out and turn the enterprise into 
a losing venture. I do not believe the cause of electrification 
is helped by undue optimism on the part of its advocates. 
Rather should there be an enlightened partisanship, enthusi- 
astic where enthusiasm 18 justified, but tinged with the sober 
conservatism of the man who has to put his own dollars to 
work. ys a. 248 f 

There need be no discouragement to the electrical engineer 
in the views just given, nor to the railroad man who has 
looked toward the new motive power for salvation. There are 
so many cases where electricity should be used, where its 
advantages are clear and conclusive, that once the railroads 
escape from the financial slough of despond in which they 
are now wallowing, and are again able to get capital for their 
needs, there will not he enougb engineers, there will not be 
enough electric factories in the country to serve them. Every 
big svstem has need of electricity somewhere. For some small 
roads it may mean the difference between solvency and bank 
ruptcy. I electrified a short derelict line for the New Haven 
Road between Meriden and Middletown, long before given 
over into the one-train-a-day-annual-deficit class, and turned 
it into a good earner. BEM, os aan 

There can be no rule established. Generalities are mre tc 
he misleading. but electrification is now firmly entrenched 
and successful. It ie recognised by railroads generally as an 
effective agency: with great- possibilities. and one which 1s 
particularly ‘valuable- for’ certain specific purposes. -Time 
alone wilk tell how broad its application is to -be.- but I am 
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LEGAL. 


MArcon!I's WIRELESS TELEGRAPH Co., LTD. r. THE CROWN. 


Mag. Justice A. T. LAWRENCE on. Friday, July 25th, delivered his 
award as arbitrator in the proceedings between the Marconi 
Wireless Telegraph Co. and the Postmaster-General. 

. The company claimed that it was entitled to £7,181,000. The 
Crown, on the other hand, contended that the damage payable to 
the company amounted to only about £50,000. 

MR. JUSTICE LAWRENCE said: I find the amount of damages 
to be the sum of £590,000. I only want to say with regard to it 
that that is my estimate of the present worth of all the royalties 
the company would have received under the contract. I have 
excluded from consideration, as by order directed, the letter of 
January 21st, 1915, and I have not diminished the amount by any 
consideration of the probability, or otherwise, of Marconi patents 
being employed in commercial wireless in the future. I merely 
mention that in order that there may be no misunderstanding 
ee the parties in the case of any future negotiations between 
them. 

Siz Ep. Carson, K.C., M.P., for the Marconi Co., asked for 
judgment for the amount awarded. 

His LORDSHIP gaid that would follow. 


IRISH ELECTRICITY SCHEMES. 


THE Master of the Rolls, in the High Court of Ireland. Dublin, 
granted a petition of the Nenagh Gas Co. for the substitution of a 
memorandum and articles of association for an old deed of settle- 
ment, in order to convert the company into an electricity company ; 
also for the supply of electricity for public and other purposes in 
the town. It was explained that the company was originally 
registered under the Joint Stock Companies Act, and last April it 
was registered as a limited company. 7 

-His Lordship allowed to stand over for the Vacation Judge an 
application by the Skibbereen Gas and Coke Co. for directions as 
to proceedings to a petition for an alteration of the memorandum 
of association by extending the objects to the manufacture of elec- 
tricity. Counsel for the company said if the petition went through 
soon they hoped to get ahead with the work of introducing electric 
light, but if there was delay until October they would not be aole 
to start so as to provide light in the coming winter. 


BRITISH THOMSON-HovustTon Co., LTD. 
In the Chancery Division, on Friday, Mr. Justice Younger had 
before him a petition in the matter of this company. 

Mr. CouRTENAY TERRELL said this was a petition for the 
revocation of letters patent. The patent in question had been 
declared invalid by the House of Lords, and he understood that 
the company now consented to the revocation forthwith of the 
letters patent, with costs, certificate, and particulars of exception. 
Counsel said the application was purely formal, and had to tollow 
events in the House of Lords. 

His LORDSHIP made the order. 


= BUSINESS NOTES. 


Coal Shortage.—The Manchester Daily Dispatch says 
that the BRITISH INSULATED AND HELSBY CABLES, LTD., Prescot, 
gave notice on Saturday that the works would have to close down, 
as from Monday, owing to coal shortage. 


Export Trade to Eastern Europe.—Mr. Chamberlain 
states, in reply to a Parliamentary question, that the question of 
direct assistance to British export trade to Eastern Europe is being 
carefully considered by the President of the Board of Trade in 
consultation with banking and trading interests, but it is obvious 
that in the present position of our own foreign indebtedness and 
the state of our exchanges with the countries from which we must 
import food and raw materials, that the greatest circumspection 
has to be exercised in regard to such commitments.— Times. 


Trouble at Ebbw Vale.—In the course of his speech at 
the annual meeting of the Ebbw Vale Steel and Iron Co.. Ltd., 
on July 24th, Mr. J. W. Beynon (deputy chairman) said, referring 
to strike difficulties, “ We have at the present moment at Ebbw 
Vale great difficulties with our electricians and craftsmen, and 
unless that trouble is settled very promptly it will be absolutely 
necessary to shut down your iron works and steel works for a very 
considerable time.” 


Indian Electrical Development Co.—A new company 
has lately been formed in Bombay with a capital of 5,000,000 Rs. 
and the title the Indian Electrical Development Co. 


British Industrial Exhibitions in Brazil.—-The British 
Chamber of Commerce of Sao Paulo and Southern Brazil is or- 
ganising a series of exhibitions of British manufactures to be held 
under the direct auspices of the Council, and in the building occu- 
pied by the Chamber of Commerce. According to the Board or 
Trade Journal, each of the exhibitions will comprise one given in- 
dustry, aud will be open for a period of three months. These 
exhibitions will demonstrate in a practical manner to the local 
merchant and importer, the classes, types, and qualities of British 
goods, and will assist those manufacturers who participate in the 
exhibitions in getting in touch with the purchasers of their lines. 


All the organising, and the issue of advertising matter, &c., is being 
undertaken by the Chamber of Commerce; the British manu- 
facturer has only to dispatch his supplies in the knowledge that 
everything connected with clearance from Customs, arranging of 
exhibits, dealing with visitors, &c., will be efficiently conducted by 
the Council of the Chamber of Commerce. 

The first exhibition opens on September 1st, 1919, and the second 
on December Ist, 1919. The former will be devoted to the textile 
trades and the latter to the hardware and allied trades. Informa- 
tion is given in booklets which may be seen at the Department of 


Overseas Trade, 4, Queen Anne's Gate Buildings, Old Queen Street, 
S.W.1. 


The International Relations of the Thomson-Honston 
Interests. — The wide ramifications of the Thomson-Houston 
interests throughout the world render it desirable to draw atten- 
tion to an important statement made in the course of the annual 
report of the Compagnie Francaise pour l’Exploitation des Procédés 
Thomson-Houston, which was presented at the recent general 
meeting. It is necessary first to recall briefly a little from history. 
Under the original agreements by which the founder of the French 
company—the Thomson-Houston International Co. and the Genera! 
Electric (Co.—divided their patents and rights between the 
various subsidiaries which they established in Europe, the Com- 
pagnie Francaise had to limit its activity to France, Italy, Spain. 
Portugal, Greece and Egypt. The absorption of the German 
Thomson-Houston Co. by the A.E.G., which took place in 1903, 
disturbed this organisation, and compelled the French company to 
come to terms in Italy and Spain, which, even if they had not been 
applied improperly by the French company’s co-contractors, were 
to constitute a new limitation of the action of the Compagnie 
Francaise in those countries. At the annual meeting of the latter 
company in 1915 the directors announced their irrevocable decision 
to regard these conventions—with the Germany company—as null 
and void, and to resume their complete freedom of activity in all 
the countries concerned by the agreements. Since then French law 
of January 21st, 1918, and more recently the Peace Treaty condi- 
tions, have arrived to afford confirmation by legal means of the 
cancellation of the arrangements and the requisite discharge. 
With this object the directors of the French company have taken 
the necessary steps which they do not doubt will break the 
economic hold of the Germans. oe 

The directors of the Compagnie Francaise have never failed in 
recent years to acknowledge the sympathy and assistance rendered 
to them by the General Electric Co., long before the United States 
entered the war. After all that has taken place since then, the 
question arises as to whether the American company could permit 
a German company to remain licensees of their rights and continue 
to work them in countries which are still bleeding from enemy 
exactions, or permit the old and respectable name of Thomson- 
Houston to remain coupled with their firm. On this point the 
report states that agreements are in course of preparation for the 
redistribution among the subsidiaries of the General Electric Co. 
in allied countries in Europe of the rights which were originally 
granted to the Germans, and if it would be premature for the 
moment to say in what form and measure this will take place, the 
directors remark that it is certain at least that the new arrange- 
ments will represent an expansion of the French companys rights, 
and of its influence in territories which have hitherto been closed 
to it, to say nothing of those which have been returned by the 
victory. The French company has already acquired control of 
the Société des Etablissements Carels Frères of Ghent, which 
undertaking is destined to become the pivot of a Thomson- 
Houston Belge, which in turn is to be created in co-operation with 
American, Belgian, and French interests, 

It may be added that the General Electric Co. recently despatched 
a mission to the French company composed of engineers who are 
experts in all branches of the electrical industry, with its applica- 
tions to mining, textile mills and hydro-electric works, the last 
branch of which is to be greatly developed in France in the near 
future. The success of the mission, as the chairman informed the 


shareholders at the Paris meeting, has exceeded all expectations, 


thanks to the sympathy shown between the American and the 
French engineers. 


Lead.—In their report dated July 26th, Messrs. G. 
Cawson & Co. state :—' Notwithstanding the great uncertainty 
about coal, electrical consumers have again been buying leal 
freely : these works are evidently well supplied with order, and 
are buying to cover their forward requirements.” 


Cable-Laying in Mesopotamia.—Jmdian Industries and 
Power, in its June issue, publishes some interesting pictures 
depicting the laying of the first power cables across the Tigris at 
Bagdad. The cables were required for conveying current for 
lighting, fans, and motors from the left bank of the river, where 
the power station is located, to the right bank. Two cables were 
laid, side by side, each 550 yards in one length on a drum. The 
cables are insulated with paper, sheathed with lead, single steel- 
wire arınoured, braided, and served overall for a working pressure 
of 250 v. between the cores and neutral—i.e., 500 v. across outers. 
The first of the cables, which were supplied to the War Office by 
W. T. Henley’s Telegraph Works Co., London, was laid on Septem: 
ber 28th, 1918, and the second a few days later, the position being 
just beneath the new south floating bridge. The cables at each 
shore end were laid underground, and terminated on pole structures. 
upon which were mounted Henley'’s patent bell-type outdoor 
terminal boxes, the cables being trifurcated at the boxes to connect 
to bare copper overhead mains. The work was carried out under 
the supervision of Capt. P. Low, O.B.E., Connaught Rangers. 
attached E. & M. Section, R.E, 
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French Electric Vehicle Business.—The Société pour 
l'Equipement Electrique des Vehicules (S.E.V.), of Paris, is in- 
creasing its capital from £240,000 to £360,000, with the object of 
greatly extending the works. The undertaking, which was estab- 
lished before the war by the principal motor manufacturing 
concerns in France, specialises on the production of magnetos and 
electric lighting and engine-starting sets for motor vehicles. 


Correspondence with Spanish Firms.— H.M. Commer- 
cial Secretary at Madrid still receives from Spanish firms the well- 
known complaint of past years that British firms refuse to quote 
c.i.f. prices in Spanish ports. One large and influential Spanish 
company, which before the war had considerable relations with 
Germany, and is now endeavouring to trade with the United 
Kingdom, quotes the case of a British firm paying no attention to 
repeated requests for quotations c.i.f. Spanish port or even c.i.f. 
Gibraltar, prices being given f.o.b. Hull, which to the company in 
question was useless. The Spanish company was even still more 
upset by the last paragraph of a letter which was worded as 
follows :—“ We shall be glad if in future you will correspond in 
English, French, or German.” This was interpreted by the company 
to mean :—" We hope you will be good enough to use any language in 
the world except Spanish.” The Spanish company would not in the 
least mind being asked to correspond in English, being the language 
of the writer of the letter, but is naturally offended if asked to use 
the language of a third nation, which is the language neither of 
the writer nor of the recipient. If British firms would endeavour 
to correspond in Spanish, even if it resulted in slight delay in the 
transmission of their post, it would certainly, in the long run, turn 
out to their material advantage.—Bourd of Trade Journal. 


German Import Organisation.— According to a wireless 
dispatch from Berlin to Zhe Times, German Foreign Trade Depart- 
ments are to be established by the Ministry of Economics in the 
various industrial districts of Germany for the purpose of 
regulating the importation and distribution of foreign goods, 
especially fraw materials. Representatives of manufacturers, 
merchants, and consumers will participate in the management of 
these departments, at the head of which will be nominees of the 
Ministry of Foreign Affairs, with the approval of the representa- 
tives of commerce and industry. 


The Termination of the War.—The General Purposes 
Committee of the L.C.C. recently reported in the following 
terms :— l 2 

“ The Council has passed a number of resolutions chiefly dealing 
with questions of war wages and war bonus, of which the 
operation has been limited to one or other of three periods—six 
months after the declaration of peace, three months after the 
declaration of peace, or the duration of the war. In view of the 
probable ratification of the Peace Treaty at an early date, we con- 
sider it advisable that the Council should pass a general resolution 
defining the meaning of ‘the duration of the war’ as six months 
after the declaration of peace, and extending the period of three 
months after the declaration of peace to six months thereafter. The 
object of our recommendation is two-fold—(1) That no question 
should be prejudiced by the sudden cessation of the operation of 
the Council's resolutions during or immediately after the recess, 
and (2) that all questions should have the same time for considera- 
tion. We have communicated our proposal to the Education and 
Asylums and Mental Deficiency Committees, and we recommend 
that, for the purposes of resolutions of the Council, the operation 
of which has been limited to the duration of the war or to a period 
of three months after the declaration of peace, the meaning of the 
term ‘duration of the war’ be defined as six months after the 
declaration of peace, and the period of three months after the 
declaration of peace be extended to six months thereafter.” 


Holidays.—The works and offices of the GENERAL 
ELECTRIC Co., LTD., at Witton, Birmingham, will be closed for 
the holidays from this (Friday) evening, August Ist, until the 
morning of Monday. August 11th. 

The offices and works of the LANCASHIRE DYNAMO AND MOTOR 
Co., LTD., at Trafford Park, Manchester, are closed from to-day 
(Friday evening) until the morning of Monday, August 11th, for 
the annual summer holidays. 

The works and offices of the BENJAMIN ELECTRIC, LTD., will be 
closed during next week for the annual holidays. 


For Sale—Two 230-volt D.C. armatures are offered for 


sale by the Visitors of the County Asylum, Rainhill. See our 
advertisement pages to-day. 


Auction Sale.—By direction of the Expeditionary Force 
Canteens (A.S.C), Messrs. Harris & Gillow will sell by auction, on 
August 13th and 14th, at 143, Charing Cross Road, W. 1, a valuable 


and Practically new kinematograph equipment. For particulars 
see advertisement pages to-day. 


Liquidations and Dissolutions.—BRITISH ACCUMULATOR 

» LtD—Winding up voluntarily. Liquidator, Mr. E. B., 
Rawlinson, Tanfield Buildings, Bradford. 

ENFIELD ELECTRIC CABLE MANUFACTURING Co., Ltp.—Claims 
by September 8th, to the liquidator, Mr. W. L. Smith, Cable Works, 

rimsdown, 

TUNDLEY & MARRON, nautical instrument makers and electrical 
oe 158, Dock Street, and 35, Adelaide Street. Fleetwood.— 
thes P. Tundley and Mr. J. H. Marron have dissolved partnership, 
p e latter having retired. Debts will be attended to by Major 

. Tundley, who will continue the business in his own name. | 

VERITY8 FounpDERS, LtTp.—Winding up voluntarily, with Mr. 


A te name Works, Aston, as liquidator, Meeting of creditors, 


Annual Onting.—On July 23rd, VENNER TIME SWITCHES, 
LTD., combined the celebration of Peace with the annual outing, 
and invited the men to bring their wives. The firm make a 
practice of bearing the cost of these outings. Thc party proceeded 
by motor vehicles through some of the most delightful parts. of 
Surrey—Reigate, Dorking, Godalming, Hindhead, and home tid 
Guildford and the Portsmouth Road. The time schedule allowed 
for a refreshing stop on both the outward and homeward journeys, 
also halts at places of exceptional beauty such as Reigate Hill and 
the Devil’s Punch Bowl. Chocolates and cigarettes to last the day 
were handed round at the first halt. In the course of the brief 
speechmaking Mr. Jennings referred to the pleasure felt by all in 
the safe return of Mr. Sharp from France, and the spontaneous 
vocal honours rendered to Mr. Graseby fully backed up what was 
said in proposing the toast of “The Firm.” A vote of thanks was 
passed to the stewards—Miss Glaysher, and Messrs, White, J. 
Maydwell and Lane. : 

New French Customs Duties.—By a French Presidential 
Decree of July 8th the Customs duties leviable on a large number 
of manufactured goods on importation into France and Algeria 
were increased. For this purpose, for each category of goods 
specified in the tariff, a “ coefficient’ or multiplier was fixed repre- 
senting the relation between the values of the goods in 1913 and 
in 1918, according to the official valuations laid down for those 
years by the Permanent Commission on Customs Values. The 
present rates of duty are, therefore, the specific rates contained in 
the pre-war tariff multiplied by “the coefficient” (varying from 
1'1 to 3) attributed to the class of article concerned. A Parlia- 
mentary Return, entitled ‘France and Algeria: Increase of 
Customs Duties,” which has been published by the Board of Trade, 
contains a translation of the Decree and of the Ministerial Report, 
explaining ita nature and object, together with a statement showing 
in detail the French tariff rates of duty on the articles affected by 
the increased duties and the * coefficient ” or multiplier established 
in each case. Copies of the Return may be purchased (9d. plus 
postage) either directly or throngh any bookseller, from the sale 
depots of His Majesty's Stationery Office. In ordering copies. the 
reference number ‘'C.M.D. 273 “` should be quoted. , oo 


Catalogues and Lists —Messrs. Stropr & Co., LTD., 
48, Osnaburgh Street, London.—Illustrated price leaflet of com- 
memorative statuettes. : , 

Messrs. E. BENNIS & Co., LTD., 28, Victoria Street, London, 
S.W. 1.—12-page catalogue containing a profusely-illustrated 
description of their self-cleaning compressed-air furnace arranged 
for hand-firing. 

Messgs. HAMILTON, FouLps & Co., 187, St. Vincent Street. 
Glasgow.—New price list of semi-enclosed and totally-enolosed 
types of W. H. ironclad motor starters, which are made at their 
works in Douglas Street, Glasgow, where the firm are at present 
concentrating on standardisation of these two types. Some of the 
special features of the apparatus are indicated, and names of places 
where they are installed are given. 

JACQUES BOYER, 5 bis, Rue St. Paul, Paris.—Supplement to 
catalogue of documentary photographs. 

GENERAL ELectric Co., LTD., 67, Queen Victoria Street, 
London, E.C. 4,.—Illustrated and priced circular (four pages), 
No. L 2,239, giving full particulars relating to the ‘“ Witton” 
Carsak cell. | i 

ERITH ENGINEERING Co., LTD., 70, Gracechurch Street, London, 
E.C.—16-page illustrated catalogue devoted to the Erith-Riley self- 
cleaning underfeed stokers for land and sea service. Construction 
matters, clinker action, overload capacity, fluctuating loads, and 
other points are touched upon, and an account is given of the large 
stokers of the type employed at the Bow power station of the 
Charing Cross Electricity Supply Co. re 


Book Notices.—British Shiphuilding.—A_ finely illus- 
trated issue of a couple of hundred pages, containing many articles 
on shipbuilding design, construction, and equipment ; also descrip- 
tions of the works and operations of many of the leading oom- 
panies and firms engaged in this vast British industry. The issue 
contains a host of advertisements, and the whole, from cover to 
cover, is printed on art paper. It is published by the Syren and 
Shipping, Ltd., at 91 and 93, Leadenhall Street, London, E.C., at 
ös. net. 

“Science Abstracts.” No, 258, Sections A and B. London: 
E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

“ Electric Arc Cutting and Welding by Alternating Current : 
Instructions for Setting-up and Operating the A.C. Cutting and 
Welding Machine and Electrodes.” London: A.S. Cutting and 
Welding Co., Ltd. Pp. 90, figs. 95. Price 5s. 

“Post Office Electrical Engineers’ Journal.” Vol. XII, Part 2. 
July. 1919. London : ELECTRICAL Review, Lro. Price ls. net, . 

“ Memoirs of the College of Science, Kyoto Imperial University,’ 
Vol. III, Nos. 5 to 10. Kyoto: Maruzen Co., Ltd. 

“ Storage Battery Practice.’ By R.Rankin. London: Si 
Pitman & Sons, Ltd. Price 7s. FH net. > B i 

“Electric Mining Machinery.” By S. F. Walker. London : Sir 
Isaac Pitman & Sons, Ltd. Price 12s. 6d. net. a 


Trade Announcements. —MEsskRS. MAYALL & Co., LTD., 
electrical factors, have removed to 23-24, Lincoln's Inn, Corpora- 
tion Street, Birmingham. Manufacturers are asked to forward 
latest liats there. a 

MEssRs. RENSHAW & MARSDEN are opening new premises in 


Penny Street, Blackburn, as electrical engineers and general hard- 
ware dealers, 
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Messrs, MAITLAND & Cv., electrical engineers, have changed 
their address to Werneth Chambers, 29, Princess Street, Manchester. 
Telephone number unaltered. 

Mr. James Brotherton has commenced business as the CABLE 
ELECTRIC Co., electrical engineer, at 14, Ivegate, Colne, Lancs. 
Catalogues of lighting and power accessories and country house 
lighting sets are desired, . 

MESSRS. FRIEND & Son, electrical engineers and factors, are 
moving their offices and showrooms from Avenue Road to 133. 
High Street, Ilfracombe. They desire to receive catalogues from 


manufacturers of complete lighting units, telephones, bells, and 
accessories. 7 


a an 


LIGHTING AND POWER NOTES. 


Athy,—E.L. Scutme.—The U.D.C.’s scheme will 


provide about 50 lamps of 50 c.P. for public lighting. It is 
eatimated that 300 private users can be secured. 


Australia.—Sypney, N.S.W.—The Municipal Council is 
to purchase one 8,000-KW. turbo-alternator, complete with con- 
denser and air filter, from the British Westinghouse E. & M. Co. 
The price is to be £59,500. f.o.b. Manchester. The freight, 
insurance and war risk are to be paid by the company on the 
Council’s behalf, and the company to invoice the Council with the 
net cost to it of these items, plus 5 per cent. for handling. Duty 
charges are to be psid by the Council in Sydney. Erection is to 
be carried out by the company, and the company is to invoice the 
Council for the same on the basis of net cost plus 10 per cent. 
Acceptance on the company’s part is made subject to it not inter- 
fering in any way with work on the two 12,000-kW. sets, but 
with a proviso regarding the price, which in April last was stated 
to be £140,000. The company guarantees that work on the 
12,00U-KW. machines will not in any way interfere with the work 
on this 8.000-Kw. set, which is more urgently required. The 
company is to receive 90 per cent. of the f.o.b. value. to be paid in 
Sydney on the plant being shipped ; 5 per vent. to be paid on the 
erection of the machine, and the remaining 5 per cent. to be held 
over the usual maintenance period of 12 months, but in any case, 
to be paid not later than 12 months after the second payment. 
Subject to the above points, the company guarantees to have the 
machine delivered and erected by May Ist, 1920, under a penalty 
and bonus as follows:—If the company has the machine ready 
before May Ist, 1920, it is to receive an extra £200 per week; and 
if the company fails to have the machine ready before the above 
date, it agrees to the Council deducting £150 per week from the 
price. The above penalty not to exceed £760, and bonus not to 
exceed £1,000,in any case. It is also recommended that two 
1,000-KW. rotary converters be purchased, and Messrs. Preece, 
Cardew, Snell & Rider be instructed by cable to order such rotary 
converters at the lowest possible price, these converters to be 
delivered in ample time before the winter of 1920. 


Aylesbury.— New Srrvices.—The T.C. is to take steps to 
get owners and tenants of houses to come to an amicable arrangement 
for the installation of electric light in new dwellings. The Council 
will give such applications priority. and endeavour to supply three 


lights for 6d. per week, plus 20 per cent. additional cost of 
production. 


‘Bacup.—ProposeD Loay.—The T.C. is to make appli- 
cation to the M.H. for sanction to borrow £12,000 for extensions 
to the electricity undertaking. 


Barrow.— YEAR'S Workinc.—For the year ending 
March 3lst the electrizity accounts showed a loss of £2,400. It 
was said that there had not been an opportunity of re-consideriny the 
charges for energy, but it was hoped that coming recommendations 
would be supported. A 30 per cent. increase over pre-war rates is 
to be asked for. The reason for the loss on the year’s working was 
really found in the payment of interest on. and redemption of, 
capital. The grosas profit was £12,000, and liabilities were £ 14.000. 
An increase of 5 to 10 per cent. on present charges would enable 
them to work satisfactorily. 


Bath.—NeEwW PLANT.—A report has been prepared which 
recommends the purchase and installation of a turbo-generator 
with all accessories, and application to the M.H. for sanction to 
borrow £30,405, the cost of the generator and accessories being 
£22,441, without the buildings, &c., necessary. The report states 
that the electricity undertaking has now reached a point at which 
it is neceasary that additional plant should be installed, while it 
may be possible, so far as can be seen, to go through next winter, 
notwithstanding the extremely small margin of safety. From 
the point of view of economic generation and economy in space 
and upkeep, the Ljungstrom turbo-generator is the unit which 
should be installed. Apart from the economy in coal consump- 
tion, much of the economy effected in other stations is obtained by 
labour-saving devices which it would be impossible to install on 
the present site. This fact raises the question asto the desirability 
of removing the generating station. to which matter a Sub- 
Committee is devoting attention at the present time: but it 
would not be possible to cirry out the scheme in time to deal with 
the increased load which is anticipated in 1920, The turbo- 
generator is of a type that can be dismantled and re-erected at a 
reasonable cost. L.G.B. sanction to borrow £2,528 for the 
renewals and extensions of electric mains has been received. 
The consumers’ obligation to pay the whole cost of the service in 


the case of new electricity connections, which operated during the 
war, has now ceased, but the Committee has decided to enforce 
such charges as the E.L. Order entitles the Corporation to make. 


Batley.—Price IxckEasr.—The charges for electricity 
are to be further increased, as from September Ist, by 20 per cent. 
(making 75 per cent. on pre-war rates) for lighting, and by 25 per 
cent, (making 100 per cent. on pre-war rates) for power and 
heating. . 

Bradford.— PROPOSED PRICE Incrgase.—The Electricity 
Committee recommends an increase in charges for energy for 
lighting, heating, and domestic uses by a further 30 per cent.. 
which makes an increase of 50 per cent. on pre-war rates. This 


increase will not affect power users, whose rates vary automatically 
with the price of coal. 


Bury.—PRoruskp Loax.—The Cleansing Committee has 
decided to recommend the T.C. to apply to the M. of H. for sanction 
to borrow money for the provision of an electric driving plant in 
connection with the machinery at the town’s yard. 

PRICE INCREASE.—The charges for electricity are to be increased 
by 10 per cent. for tramways and lighting, and 20 per cent. for 
power purposes, the new prices to operate from October lst. 


Chepstow.—STRIKE.—As a consequence of a strike of 


electricians at the shipyard, the members of the Amalgamated 
Society of Engineers in the district have been called out. 


Chiswick,—Pricr Revision.—The Electric Supply Cor- 
poration, Ltd., has notified its intention to charge 24d. per unit, 
instead of 14d., plus 40 per cent. for power. 


Continental.—Norway.—The Financial Times reports 
that the new power station of Raanaasfos, at Blaker, when com- 
pleted, will be able to supply 72,000 m.r., which will amply cover 
the district's need of electrical power. The total cust is estimated at 
Kr. 25 million. Preparatory work began in March, 1918, and in 
December the actual damming was started. The dam will be the 
largest in Norway, with a depth of water of 120 metres. There 
will be six turbines in the power station of 12,000 H.P. each. The 
daily power output will not be 72,000 H.P. all the year round, but 
may drop to 60,000, as there is not much water during the winter, 
and in suiminer, when timber is floated. the sections will all be 
lowered and the height of the waterfall reduced. The first 


building for the installation of three turbines will be ready 
in 1921. 


Crompton.—Prov. OrpER.—Crompton, Royton, and 
Lees Urban District Councils, acting together, recently applied for 
an Electricity Supply Order providing for the supply of energy 
for those districts by the Oldham Corporation. The Board of Trade 
has replied that it is not prepared to entertain the application 
ote the decision of Parliament in regard to the Electricity 
Supply) Bill. 


Croydon.—Gas anbD ELEcTRICITY.—The electrical engineer 
(Mr. A. C. Cramb) has received an application from Croydon Gas 
Co. for a supply of electricity to drive a 250-H.P. compressor plant. 
The company pays the cost of laying the necessary main (£1,U00), 
subject to certain conditions which have been agreed upon. 


Dronfield.—Prov. OrprER.—The U.D.C. has decided to 


support the application of the Sheffield Corporation for a prov. 
order to supply E.L. in the Council's area. 


Edinburgh.—Prick INCREAsE.—From October 1st the 
lighting rate is to be increased łd. per unit, making the charge 4d. 
per unit : and for power by d., making it 1/d. A slight increase in 
the charge for traction and for public lighting is also to be made. 


Great Harwood.—Time Exrensions.—The B. of T. has 
extended the E.L. Order for another six months, and the U.D.C. 
has decided to renew the application for a further extension. 


Harrogate.—A branch of the Bradford textile industry 
is about to be established at Pannal, Harrogate, and the factory 
will be entirely electrically driven. The venture is by Mr. F. 
Gascoigne Johnson, head of Messrs. Ward, Andrews, Johnson and 
Co., dress goods manufacturers, Bradford. 


Heston and Isleworth. Bui.k SuprpLy.—Last May the 
U.D.C. instructed the Electricity Committee to arrange the terms of 
an agreement with the Twickenham and Teddington E.L. Co. ` for 
a bulk supply of H.T. energy at the Council's electricity station, on 
the basis that the Council undertake to receive a minimum 
quantity of 400,000 units per annum fora term of three years at 
the price of £4 per kw. of maximum demand and 0'9d. per unit 
supplied, in addition to 10 per cent. per annum on the cost of the 
feeder cable between the Suppiy Co.'s generating station and the 
point where it enters the Council’s district, the price per unit being 
based on coal at 25s. per ton, and being subject to a sliding scale in 
respect of the cost of coal and labour.” The Committee now 
reports that it has had the draft of an agreement, which provides 
that the minimum supply mentioned above is to be taken for a 
period of seven years, but that either the company or the Council 
may at the end of three years require the price to be revised, and 
that, failing agreement as to the new price, the matter is to be 
submitted to arbitration. 


Heywood.—YEar’s Workinc.—The Corporation elec- 
tricity department shows for the past year, total income £10,383, 
an increase of £1,571. Average price obtained per unit sold, 
U67d.. against 1°53d. Debit balance on the year’s working, £291. 
against a debit balance of £741 on the previous year. Units 
generated and purchased, 1,613,034; sold, 1,404,229. The maxi- 
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mum load recorded was 686 KW.. an increase of 70kw. Consumers 
‘noressed by 3 to 356. Total works cost per unit sold at 


Heywood, 1°24d. 


Hornsey.—PRICE IncREAsH.—The price of electricity 
is to be raised another 20 per cent. in September, making 80 per 
above pre-war charges. 


Holl, — PRoposeED PRICE 
engineer (Mr. Magoris) states that the present increase of 6s. per 
ton on coal, would necessitate an extra annual expenditure of 
£17.000. In addition, the 47-hours’ week and other awards would 
entail a further outlay of £5,000 per annum. while contingencies 
due to the coal strike would represent at a minimum, £1,565. He 
recommended that the tariff for tiat rate lighting be increused by 
id. per unit, and that an increase of 32} per cent. apply to other 
units. The total increase above pre-war prices under this arrange- 
ment would be 23d. for flat rate lighting, or 68 per cent., and for 
other purposes, 100 per cent. The recommendations were adopted. 


Ilford. — STRIKE. — The municipal workers, including 
those at the electricity works and tramway sheds, struck work on 
Friday last week. The cause of the trouble is the refusal of the 
Council to pay overtime rates for all hours worked beyond 47 per 
week since the last day in May, but it agrees to pay ordinary rates 
for the extra hours worked. Several worksbops and factories had 
to close down owing to lack of electricity, and the tramcars stopped 
running on Friday. The strike ended on Monday night, the Council 
having conceded the men’s demands, 


Knottingley.—Time Exrexsion.—The Board of Trade 
has extended the E.L. Order, 1914, for a further six months. 


Lichfield.—Prov. OnpER.—The Rugeley Gas Co. has 


notified the R.D.C. of its intention to apply to the B. of T. for a 
prov. order to supply E.L. within the area of the Council. 


Lighting Restricted. — Owing to the Yorkshire coal 
strike, restrictions have been placed upon the supply of electricity 
in several Northern cities. At Leeds the electricity works are to 
observe a five-days’ week ; street lighting is restricted to the centre 
of the city, and the amount of illumination rigidly curtailed. 
Nottingham is without street lighting, and at Bradford street 
lighting is being reduced by half, while at Sheffield lighting is 
also being reduced. Derby has returned to war conditions so far 
as atreet lighting is concerned. 


London.—Cost or Street Licutinc.—The City of 
London's street lighting for the year ending March 31st: last cost 
£20,875. 

Loan SANCTION.—The L.C.C. Finance Committee recommends 
the sanction of the Council to the borrowing of £14,286 by the 
St. Pancras B.C. for steel work for completion of boiler house and 
coal-handling plant, completion of coal conveyor, circulating- 
water pumps, and storage battery; and of £81,000 by the Wool- 
wich B.C. for boilers and steam piping, 5,000-KW. turbo-generator 
and accessories, two 500-motor converters, three converter panels, 
one 25-ton travelling crane, the necessary river work, building 
works, and for acquisition of site. 


Matlock.—Prov. Orner.—The Nottingham E.S. Co. 
has informed the U.D.C. that it is applying for a prov. order to 
supply electricity. 


Northampton.—Price Increase.—The E.L. & P. Co 
aunounces that the tariff for energy will be increased as from July 
24th by a further 30 per cent. for power and by 6 percent. for light- 
ing and domestic heating, the respective increases being 10 and 1 
per cent. 

Mains ExtTensions.—The E.L. and P. Co. applied to the 

Northants C.C. for consent to lay mains in order to supply elec- 
tricity from its new works fat Northampton to various places in 
the Wellingborough, Rushden, Higham Ferrers, and Irthling- 
borough districts. Consent was given, subject to certain, condi- 
tions, which included a provision that the mains should be laid in the 
Krass roadside borders or in the footpaths, and that no main should 
be in the carriage-way, except where it is necessary to cross the 
uae Another clause provided for mains on one side of the road 
only. 


Sheerness, — STREET LicuTinc. — The U.D.C. has 
decided to pay a further increase of 15 per cent.. making the war- 
time advance 40 per cent., to the E.P. and Traction Co., for street 
lighting, as from July 1st last. 


Southampton. —STRIKE.— Municipal workers, including 
electricity works and tramway employés struck work on Monday. 
Naval ratings were called in to work the sewage pumps. The 
Corporation has offered to concede the 5s. per week increase 
demanded, subject to resumption of work at the usual time on 
Wednesday. 


Swindon.—New Serrvices.—The T.C. has decided to 
adopt the overhead system for supplying energy to the workmen’s 
dwellings to be erected at Hurst, the estimated cost, exclusive of 
mains, &c., for distribution, but including services for the first 24 
houses, is £7,654. A new feeder. to cos £1,270, is to be provided 
to supply energy for power at the factory of the Gerrard Engin- 
fering Co., and to provide a supply to the new secondary school 
and for the development of the Rollestun estate. 


Increase. — The acting © 


Tasmania. —GREAT Lake ScHEME.—According to the 
daily Press, it was stated in a speech from the Throne in the 
Tasmanian Parliament, that the State hydro-electric undertaking 
had realised the most sanguine expectations, and extensions were 
proceeding to increase the capacity of the power output of the 
Great Lake scheme to 40,000 H.P. The electrolytic zinc works 
were steadily progressing, and the company had launched a largely 
extended scheme involving the expenditure of £750,000. 
Investigations for further water-power resources were continuing 
actively. The last financial year showed an increase of £78,000) 


over the previous year’s revenue. © 


Taunton.—Propvused Price Incrrase.—The . T.C. has 
applied to the B. of T. for an order to increase the maximum charge 
for electricity from 8d. to 1s, per unit. 


Waithamstow.—M.H. Inqurry.—An unopposed M.H. 
inquiry was held last week into the application of the U.D.C. for 
a loan of £32,975 for additional electrical plant. 


York —Warer Power.—With the object of utilising 
the property for generating electricity by water power, the T.C. 
has agreed to lease the mill, weir, and water power at Stamford 
Bridge for 25 years, at an annual rental of £66, and with an option 
to purchase for £1,700. 


TRAMWAY AND RAILWAY NOTES. 


Ashton. —Wacrs.—Application is being made on behalf 
of all the tramway workers of the Ashton-in-Lyne Corporation., 
the Stalybridge, Hyde, Mossley, and Dukinfield Joint Boards, and 
the Oldham, Ashton, and Hyde Co.'s services, for an increase 
of 128. per week in wages. It is a flat rate intended to apply 
equally to drivers, guards, and shedmen, and to women as well as 
to men. 

Ayr. —New Cars.—The T.C. has decided to purchase 


four new tramcars at £2,350 each. 


Barrow.—PurRcHase.—The Town Council is to give 
notice to the British Electric Traction Co. that it wished to 
negotiate for the purchase of the electric car service of the borough, 
according to the agreement existing between the company and the 
Corporation. 

Bornley.—AccipENT.—On Monday the main steam pipe 
burst in the boiler house at the electricity works. All the running 
plant had to be shut down, and this caused a general stoppage of 
the cars. Temporary repairs were effected, and the electricity 
supply was restored after about two hours. 


Coventry.— Y EAR’S WorRKING.—The annual report on 
the working of the Corporation electric tramways shows receipts 
for the year amounting to £80,614, compared with £71,802 the 
previousyear. The working expenses amounted to £59,289, compared 
with £46,717 ; traffic expenses increased by £5,261, of which £3,324 
was wages. The electricity used amounted to 1,606,187 units, of 
which 214,820 were purchased from the electricity department and 
the remainder generated at the power station. During the year 
965,311 car-miles were run, a decrease of 35.310 on the previous 
year. The total number of passengers carried was 15,747,289, anu 
increase of 309,911. 

PROPOSED EXTENSIONS.—The Tramways Committee recommends 
that Parliamentary powers be sought for the construction of new 
tramways from Broadgate to Hales Street, and from Burges to 
Fleet Street, and for other connecting lines. 


Croydon.— EXTENSION PosTPONED.—QOn account of 
the cost (£39,908), the T.C. has decided to defer, for the present, 
the proposed extension of the tramway at the Addington terminus 
to Spring Lane for a distance of 1,140 yards. 


Doncaster.—PRoposeD Loan.—Application is to be 
made for sanction to borrow £26,000, £21,000 of which is to be 
devoted to the purchase of ten new tramcars and the other £5,000 
to the erection of a new tramcar shed in Grey Friars Road. 

COAL STRIKE.—Owing to the coal strike, the tramway service 
was suspended during Sunday, July 20th, and it was announced 
that the service would be suspended on Saturday, July 26th, until 
further notice, which would enable the local authority to carry on 
its supply of electricity for lighting and industry for six weeks if 
no further coal were obtained. 


Edinburgh.— WOMEN CoNDUCTORS.— Edinburgh Tram- 
ways Committee received a deputation last week from various 
women's societies with regard to the employment of women as 
tramway conductors, They assented to the position that the men 
who went to the war should be reinstated, and also that preference 
should be given to demobilised and discharged men. When these 
had been provided for, the service is to be open to both sexes. 

EXTENSIONS.—A sub-committee's recommendations that applica- 
tion be made for authority to construct tramway extensions, and 
also for authority to run motor-omnibuses on any route within 
5 miles of the city boundary has been approved. 

East Ham.—Loan Sanxction.—The T.C. has received 
sanction to a loan of £23,065 for the reconstruction of the tlamway 
track in the Romford Road. 
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Halifax.—Exrensions. 


decided to proceed with the 
Vale to Stainland. 


Heywood.— Yzar’s Worxine.—During the past year’s 


working of the tramways the net profit was £944. The receipts 
per car-mile were-17°68d., an increase of 26 per cent. over the pre- 
vious year. The increase on 


1 i power expenses was £592. Fare 
receipts were £19,394 Cinoluding parcels), an increase of 860d. per 
car-mile, representing a sum of £4,053. The car-miles run were 
25,794,862, against 26,090,380 


: ; in 1918; passengers carried, 
3,130,696, against 2,982,696 ; unite used, 433,855, against 427,510 . 
units per car-mile, 1°67, against 1°63 in 1918. The increase in the 
ordinary passengers carried was 169,717, 


liford.—New Cars.—The Council is paying £2,000 


each for tramway cars. 


_ Lancaster—Tramway Track. 
immediate expenditure of £4,000 is necessary to put the tram- 
track in order, and in view of a prospective deficit equal to 6a. in 


the £ on the rates, the question of substituting electric "buses for 
tram cars should be considered. A Committee was appointed. 


Leeds.—SaLe or Cars.—The Corporation has sold to 
the Yorkshire (West Riding) Electric Tramway Co.. eight cars at 
about £900 per car. The Tramways Committee is also 
negotiating with the Walthamstow U.D.C. for the sale of six cars 
not required for future use. 

TIME EXTENSION.—The B. of T. has extended the time for the 
completion of tramway No. 2 (1914 Act) by a further year. 


London.—TRamcak Frre.—An L.C.C. tramcar caught 
fireon Wednesday, 


m last week, in Evelyn Street, Deptford. No one 
was injured. 


L.C.C. BILL WITHDBAWN.—The L.C.C. Tramways Improvements 
soe which was Opposed by several London M.P.’s, has been with- 
rawn, 


ACTON.—The bridge over the North London Railway at High 
Street is to be widened, and a new station provided. 

L.U.T. Track RECONSTRUCTION.—Nearly £160,000 is to be 
spent on reconstructing the Acton, Ealing, and Hounslow tramway 
system, and new cars are to cost £2,500 each. 

The tramway track in the Hanwell district will not be relaid for 
a year. 

The L.C.C. is to apply in the next session of Parliament for 
relief from the liability for the maintenance of the surface of the 
roadway in thoroughfares in which tramways are worked, or may 
hereafter be worked, with the exception of any rails or other 
works which may be used for the purpose of the tram ways, and, 
further, to decide that no part of the cost of street improvements 
be charged to the tramway account, except in the case of improve- 


ments which are solely and specifically required for the working of 
its tramway system. 


St. Margaret’s Bay (Kent).—It was reported at the 
last meeting of the Dover T.C. that the time limit of the Dover, 
St. Margaret's, and Martin Mill Light Railway Order, 1909, expired 


in August, and that no notice of application for an extension had 
been received. 


Service Restrictions.—Owing to the Yorkshire coal 
strikes, tramway services have been curtailed in several Northern 
cities. Doncaster tramway cars stopped running on Saturday ; 
Sheffield services have been cut down, and at Hull tramways are to 
run only five hours per day, and the all-night and Sunday services 
suspended. At Derby the cars stop running half an hour earlier 
on week days, and are entirely suspended on Sundays. 


Walthamstow. — OPEN-DECK Cars.— The tramway 
manager has had a notice from the Police Commissioner that in 
future open-deck tramcars will not be licensed unless upper-deck 
seats are provided with suitable waterproof knee aprons. 


West Ham.—Pay Lost WHILST Orr Dury.—Doring 
the hearing of an assault case on Monday, it was stated that a 
tramway conductor was hit without reason, and had to be 
medically attended. The car was out of action for six hours. 
with the result that the conductor would lose 27s. 6d. in wages. 
The magistrate questioned whether a man knocked out in the 
course of his employment would lose his wages, but Mr. Shearman 
(prosecuting) said he understood that was the case. 


Worcester.—PRoposED FARE INcREASE.—The National 
Federation of Transport Workers has agreed to support the Tram- 


way Co. in its application to the City Council tor permission to 
increase the fares by 50 per cent. 


—The Tramways Committee has 
extension of the tramways from West 


—The T.C. reports that 


TELEGRAPH AND TELEPHONE NOTES. 


Atlantic Cable—A Government cable is now in opera- 
tion between this country and Canada. All telegrams for Australia 
and New Zealand handed in at post offices are forwarded by this 
cable to Canada for transmission by the State-owned Pacific cable, 
unless they are specially marked by the sendera to be sent by 
another route. Telegrams for Canada and the West Indies which 
are handed in at post offices, marked ria Imperial,” are also sent 
by the cable. The charges are the same as in the case of the other 
Atlantic cables. Where this cable came from is easily guessed, 


Baudot System. — The application of the  Bandot 
installation to Poat Office telegraph systems has recently been 
started on the London-Dublin service, giving a total of eight 


channels—four either way—each working at a speed of 30 words 
per minute, says the Times, 


Cable Landing Rights.—In the House of Commons last. 


week, Lieut.-Colonel Archer-Shee asked the Postmaster-Generai 
whether the American Telephone and Telegraph Co. had been 
granted landing rights on both sides of the Atlantic for the five 
Atlantic cables which it took over from British companies 
before the war; and, if so, upon what date were these landing 
rights awarded’? Mr. Pike Pease said: The company was promised 
landing rights under certain conditions when it took over the five 
trans-Atlantic cables in question. There had been considerable 
delay in issuing a formal licence embodying these landing rights, 
but such a licence had recently been completed. 


Egypt.—TIwo large Government wireless stations, which 
it is hoped to complete before April next, are, according to the 
daily Press, situated at Leafield, near Orford, Suffolk, and near 
Cairo, Egypt, to establish direct communication between England 


and Egypt. The cost is stated to be £393,220, inatead of £223,220 
originally estimated. 


France.—Telephonic communication throughout France 
was restored on July 24th, except with Alsace-Lorraine. 


Telephone Inefficiency——The present unsatisfactory 
state of the telephone system of the country was strongly 
criticised at a conference last week arranged by the National Union 
of Manufacturers (Inc.). Many instances showing how business is 
seriously interfered with by telephone delays were given. 
According to the Times, the following resolution was carried 
unanimously :—“ That this meeting requests the Postmaster- 
General to receive a deputation to present to him certain facts 
relating to the present condition of the telephone service, and to 
urge upon him the desirability of accepting a small committee of 
business men with whom he can confer, the object being tu assist 


him in reorganising the present telephone system, and in bringing 
it to a state of business efficiency.” 


United States.—Uncensored wireless communication 
between America and Nauern, Germany, commenced on July 24th, 
when a number of commercial messages were sent. 

The cable censorship exercised by the Navy Department during 
the war ceased on July 24th, when the New York office of the censor, 
which handled 85 per cent. of the cable traffic between Europe and 
the greater part of North America, was closed. 

Mr. Daniels, Secretary for the Navy, has asked Congress to enact 
legislation to permit the Navy Department to handle commercial 
wireless messages, on the ground that “an intolerable situation in 
the business world is threatened because of the inadequacy of other 
systems of international communication.” 


CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Australia, — Sypnry.—August 27th. N.S.W. Railways 
and Tramways Depa:tment. \Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

September 10th. N.S.W. Railways and Tramways Department. 
D.C. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.—-August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation.* 


VICTORIA.— August 19th. P.M.G.’s Department. Supply of 
detectors. (July 18th.) 


Belfast.—August 2nd. Tramways Committee. 20 to 


50 double-deck top-covered cars, complete with trucks and eleo- 
trical equipment. (July 18th.) 


Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, superbeaters, stokers, &c., 
natural draught chimney-type cooling tower. (July 25th.) 


France.—Paris.—September 2nd. Administration des 
Chemins de fer de l'Etat. Electrical equipment of a sub-station of 
the Bellevue Funiculaire. Particulars, Bureaux du Service élec- 
trique (2e division), 43, Rue de Rome, Paris. | 


Grimsby.— August 11th. Electricity Department. Piping, 
electrically-driven pump, and tank. (July 18th.) 


New Zealand.—Dvunepin.—August 6th. City Council. 
One 3,500-volt three-phase regulator. Five per cent. deposit.* 


Redditch, — August 10th. U.D.C. A lightning con- 
ductor at the electricity works. G. W. Hobson, Clerk to the Council. 
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Rhyl.— August ith. U.D.C. Electricity Department. 
Accumulators. (July 25th.) 

Torquay.—B.C. Electricity Department. Second-hand 
Lancaster boiler or other suitable oil-fuel tank. (See this issue.) 


Wigan.—August 2nd. Guardians. 16-KW. steam dynamo, 
battery. wiring and fittings, &c., for the Poor Law Infirmary, 
Billinge. (July 18th.) 

*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. | 
Aostralia. —MELBOURNE.—City Council. Accepted :— 


One 5,000-kw. frequency changer, £°2,320.—Australian General Electric Co. 
H.T. switchgear, £10,561.—British Westinghouse E. & M. Co, 

1,050 condenser tubes, £482.—Knox, Schlapp & Co. 
SyDNEY.—Metropolitan Board of Water Supply and Sewerage :— 
Electrical sundries for 12 months.— Lawrence & Hanson Elecl. Co., Ltd. 

N.S.W.—Public Works Department :— 
Electric goods lift for the Sydney University, £350.—Stundard-Waygood 
Hercules, Ltd. 


Electrical illuminations in connection with peace celebrations, £785.— 
Lawrence & Hanson Electrical Co., Ltd. ; Hanley & Page, £70.—Tenders. 


Aylesbury.—T.C. :— 

Cable.—Johnson & Phillips, Ltd. 

Barrow.—T.C. :— 

150-k.v.A. transformer, £261.—British Electric Transformer Co., Ltd. 

Switchgear, £305.—Ferguson, Pailin & Co. 

Harton and Whitburn.— The (irange Iron Co., Ltd., have 
secured a contract for two 150-H.P. electrical haulage plants for 
the Harton and Whitburn collieries. 


Norway.—It is reported from Christiania that the State 
Railway Authorities have just accepted an offer from the A.S. 
Norsk Elektrisk & Brown Boveri, the Norsk Maskindustri A.S., 
and the A.S. Per Kure for the Electrification of the Drammen rail- 
way. The Norwegian offer was successful in competition with 
many foreign tenders for the work. 


FORTHCOMING EVENT. 


British Scientific Products Exhibition, Central Hall, Westminster.— 
Open daily 11 a.m. to7 p.m. ; Saturdays 12 noon to 9 p.m.; closes August 6th. 


a re e ~ 


NOTES. 


Telephone Extensions.—The principal item in the P.O. 
scheme of telephone improvements, said the Manchester Guardian 
recently, would be the provision of new underground trunk lines 
from London to Manchester, passing Northampton, Leicester, Lough- 
borough, and Derby. From Derby a line would run to Nottingham, 
and there would be a new cable from Derby to Sheffield and Leeds. 
Contracts had been placed for certain underground cables between 
Liverpool and Manchester, Liverpool and Chester, Leeds and 
Wakefield, Manchester and Bolton, and Manchester and Rochdale. 
Eight underground telephone lines would be begun during the 
year—London to Bristol, London to Southampton, Loughborough 
to Nottingham, Derby to Nottingham, Hull to Grimsby, Leeds to 
Harrogate, Leeds to York, and Paisley to Greenock. In addition 
149 overhead circuits would be provided. Contracts had been 
placed for new duct lines, to be subsequently cables, from 
Ormskirk to Preston, and Rawtenstall to Bacup. A sum of about 
£250,000 was being spent in laying underground cables in over 20 
towns, including Saltburn, Lincoln, Grimsby, Dewsbury, Ashton- 
under-Lyne, Eccles, Accrington, Stroud, Newcastle (Statfordshire), 
Malvern, Mansfield, Nottingham, Chesterfield, Market Harborough, 
Sheffield, Shrewsbury, and some smaller places. A new switch- 
board was being provided for the central exchazge, Liverpool, and 
extensions at the bank exchange, Liverpool, and at Derby and 
Leeds. There would be extensions of ali existing exchanges 
(switchboards and apparatus) at Lincoln, Cambridge, Birmingham 
North, and Hove. The building programme for the provinces this 
year included eight new exchanges, which would be at Grantham. 
Lancaster, Southport, Northampton, Preston, and elsewhere ; and 
extensions to seven existing exchanges at Burnley, Fleetwood, and 
Wigan, and other towns. 


Electric Vehicle Statistics, — We have received the 
following statistics, relative to the running of a G.V. 3}-ton 
electric vehicle for the 12. months ending March last, from 
Mr. W. A. Walker, electrical engineer to the Kettering U.D.C., 
who informs us that never to his knowledge has the vehicle been 
out of commission for a single day owing to mechanical or 
electrical defect :— 

Depreciation, 10 per cent. on chassis, less battery and tires, i.e., 
On £780, £78; increase at 5 per cent. on decreasing capital, or 
2} per cent. on £780, £20; electrical energy, 5,958 units at 2d. 
per unit, £50; tires, 4,392 miles, £17; battery upkeep, £100; 
insurance, £18; wages, driver and mate, £410; repairs, oil, &c., 
£97 ; total, £785. The coal carted amounted to 6,839 tons, and the 
clinker to 1,263 tons, ora total of 8,102 tons carted at a cost of 


ls. 11d. per ton. The mileage reached 4,392 miles. The vehicle 
has now been in operation for over two years, and has given entire 
satisfaction. , 

While the output of electrics was restricted during the war, 
there was no slackening in the growth of public opinion of their 
virtues. As the Electric Vehicle points out, perhaps the simplest 
index to this conversion is afforded by the journals of the motor 
world, which were at first inclined to treat the battery vehicle with 
indifference, and we are quite in agreement with the statement 
that it is to the credit both of these journals and of the makers of 
petrol-motor vehicles themselves that they have come quickly to 
realise that the two modes of transport are essentially comple- 
mentary. 

In a short article on the advance of the electric in the June 
issue of the journal referred to above, Mr. C. H. Wordingham, 
President of the I.E.E., gives it as jis opinion that electrical 
engineers may look forward to a large amount of work in this 
connection, and that battery makers should find here an outlet for 
their manufactures to make up for the decline in the use of heavy 
stationary batteries in central stations. 

An interesting account of a severe test made in America not long 
ago on a four-passenger modern electric, is also given. The owner. 
who lives in Minneapolis, wishing to learn just what the vehicle 
was capable of, drove 5 miles out into the country to fetch some- 
one who had agreed to act as observer. The car was then 
driven back to the city, and caused to mount the steep flight of 
steps in front of the Court House. The next item was a run of 
9 miles to the neighbouring City of St. Paul, accomplished in 
24 minutes. The car was then driven up the steps of the State 
Capitol. After driving about the environs of the city, a run back 
to Minneapolis was made against a head wind of 38 m.p.h., the 
distance of 9 miles being covered in 26°5 minutes. Further runs 
were made along different and indifferent roads until a total of 
70°7 miles was recorded. The car was a model 22 Milburn, and 
carried a battery of 22 17-plate cells of the lead-acid type. 


The Institution of Electrical Engineers and Kindred 
Societies.—The following telegram of congratulation was sent 
to the Electrical Engineering Institutions of America, Belgium, 
France, Italy. and Japan, on the occasion of the annual dinner 
of the Institution, June 26th, 1919 :—‘ Fraternal greetings to 
their brother electrical engineers, allies in war and peace, from 
members of British Institution of Electrical Engineers assembled 
at first festival since outbreak of war, 1914.—Wordingham, 
President.” 

The replies were as follows :— 

Brussels, July 2nd, 1919. 

Deeply appreciative of your friendly courtesy, the members of 
the Société Belge des Electriciens join most heartily in the first 
celebration of their brothers, the British Electrical Engineers, and 
send them their most cordial greetings. : 
Piérard, President. 


Paris, July lat, 1919. 

Deeply moved by the affectionate thoughtfulness on the part of 
their fellow-members of the British Institution of Electrical 
Engineers, the members of the Société Francaise des Electriciens 
send them fraternal greetings on the occasion of their first 
celebration, and rejoice with them over the fact that the Peace 
treaty has been signed. 

Mazan, President. 


Milan, July 3rd, 1919. a ae 
The Members of the Associazione Elettrotecnica Italiana return 
to their English colleagues their expression of warm friendship, 
already traditional, which the present Allied victory has happily 
sealed. 
Ferraris, President. 


-a 


Tokio, July 9th, 1919. 
Your cordial greetings heartily appreciated and reciprocated. 
Mamba, President, Denkigakkai. 


A “Hot Wire” Microphone.—The possibilities of the hot- 


wire microphone as an accessory to the telephone were indicated at 
Monday’s sitting of the Royal Commission on Awards to Inventors. 
The inventor is Major Tucker, and his counsel, Mr. Romer, said 
that the award of £1,000 was made in March on the undertaking 
that the patent should be handed back to the inventor. The 
award had not been paid, said Mr. Romer, and a letter had been 
received from the Treasury to say that the Government desired to 
re-assign the patent absolutely to the patentee. Major Tucker 
desired to have the patent for his own use. Experiments were 
constantly proceeding, added Mr. Romer, and the invention was 
one of world-wide importance. Therefore Major Tucker was not 
anxious to get rid of any of his prospective rights. The Chairman 
asked if there was any reason at present for the invention being 
kept secret. Mr. Romer said there was not. It was used by a 
great many people, and had been captured by the enemy. Mr. 
Trevor Watson, for the Treasury, said that it was impossible to 
say at present the probable extent of the use of the patent by 
Government Departments. The invention was used for sound 
ranging during the war, Its probable use by the Post Office was 
mentioned as one of its commercial possibilities. The Chairman 
suggested that the patent should be assigned to Major Tucker with 
a licence to the Crown to use it as they thought fit. Major Tucker 
would thus get the commercial use of it, but the State would get 
the commercial use so far as the Post Office was concerned. 
Counsel came to an arrangement on these lines, and the Chairman 
expressed the hope that the £4,000 would be paid very promptly 


by the Treasury. 
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Engineering Congress at Java.—Arrangements have 
been made for a general Engineering Congress to be held in 
Batavia, Java, in May, 1920. It will deal, among other things, 
with railways, tramways, telegraphy, and telephony. The main 
object is to influence the technical development of Eastern Asia. 


The proceedings will be conducted in Dutch and English.—Board 
of Trade Journal. 


Car Lighting and Starting.— Messrs. C. A. VaNDERVELL 
AND Co., LTD, have sent us a copy of their “ Running Instruc- 
tions ” for the C.A.V. dynamo car lighting and starting system, a 
neat pocket brochure. The instructions are simple and clear, and 
the illustrations extremely good ; full directions are given for the 
care of the dynamo, battery, and lighting equipment, the me- 
chanism of the gear-drive starter is fully explained, and numerous 
hints are given for the localisation of faults, the proper use of the 
various apparatus, and the materials required for cleaning and 
lubrication. A complete dtagram of connections of the whole of 
the electrical equipment is provided, and incidentally indicates the 
increasing importance and versatility of electricity on motor cars. 


Track Maintenance in Canada.—The accompanying 
illustrations, reproduced from photographs sent to us by a friend 
who is travelling in Canada, speak for themselves as to the con- 


dition that a tramway track can get into. The photographs were 
taken within a distance of about 50 yards on Front Street, between 
the Union Station and George Street, on the track of the Toronto 
Street Railway Co., where the traffic is very dense. We feel that 
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it is only fair to ascribe the appearance of the track and pavement, 
like most other abnormal sights, to the Great War; needless to 
say, in peace time the track, we feel sure, is maintained in faultless 


condition. Let our tramway managers at home study these views, 
and console themselves with the thought that, after all, someone 
is worse off for track maintenance than they are. 


Why Sir A. Steel-Maitland Resigned.—In the Times for 
July 26th, Sir A. Steel-Maitland describes the difference of opinion 
on policy between the President of the Board of Trade and himself. 
He says :—" The difference in principle was this. The Department 
of Overseas Trade was founded in 1917 as the result of an agree- 
ment, under which responsibility for foreign trade was shared 
between the Foreign Office and the Board of Trade, and it was 
administered on that understanding. Sir Auckland Geddes, on the 
other hand, was of opinion that the only possible solution of the 
problem of dealing with foreign trade was for the President of the 
Board of Trade to be directly responsible for all trade questions, 


foreign as well as domestic. I had once been nclined to take the 


same view, but two years of experience forced me to the conclusion - 


that to attempt to eliminate the Foreign Office from responsibility 
for foreign trade would be a great mistake. Sir Auckland Geddes 
insisted on his view (an insistence which has caused regrettable 
delays). The result was that. as Sir Auckland Geddes himself 
acknowledged, the position of the man in charge of the Department 


of Overseas Trade became practically impossible, and I had no other 
course but to resign.” 


London Traffic—On Monday last the report of the 
Select Committee of the House of Commons on London Transport 
was published. The principal recommendation is the immediate 
appointment of a Supreme Traffic Board for Greater London, to 
consist of not more than five paid commissioners, armed with all 
the powers possessed by existing authorities, or conferable by 
statute, and with executive powers ; the functions of the Board 
will be to co-ordinate routes and services of all systems of 
transport ; to regulate all traffic and street repairs, to be respon- 
sible for the comfort and convenience of the public, to provide 
for future developments, aud to promote legislation to desired 
ends With regard to fares, while some increase was inevitable iu 
view of post-war conditions, the new fares are in cases excessive, 
in othera unjust, and too manipulated to be understood by the 
public. Greater uniformity is essential, and anomalies must he 
eliminated. The policies entailing such increases are open to 
criticism. The Committee describes the existing congestion 
of traffic as a scandal, and: accuses the transport agencies 
of overcrowding conveyances in order to secure better receipts. It 
is pointed out that the growth of the amusement habit, the raising 
of the standard of living, shorter workiug houra, and the Summer 


Time Act are amongst the causes of increased traffic, which in 1918 
was estimated as follows :— 


Local railways (exclusive of suburban traffic 

on main lines) tea jia ... 699,000,000 
Tramways (including outer - urban and 

” Combine ™) aie Y IF wee 992,000,000 
Omnibuses (including Tilling’s and National 

Steam ‘Bus Co.) abe PR ..- 682,000,000 


Total ‘ vee 2,373,000,000 
or an increase of over 1,000.000,000 in 10 years from 1,363,815,165. 
In 1913, the last complete pre-war year, the total was 2,007,348,055. 
The approximate number of journeys per head per year of the civil 
population in Greater London in 1918 was 101°2 (local railway lines 
only), 149°5 (tramways), and 102°8 omnibuses, 

With regard to the functions of transport, the Committee com- 
plains that there was a regrettable absence on the part of all 
Government Departments, or local authoritivs or transport agencies, 
of a broad view of public requirements. 

Numerous anomalies and abuses are pointed out, and remedies 
suggested. The Committee regards the rating of the tramways 
and their contribution towards the maintenance of the surface of 
the roads, as compared with the immunity of the omnibuses fro.o 
both these charges, as indefensible. The policy of the L C.C. is 
criticised for want of foresight and progressiveness, and the system 
of police control is freely condemned. 


The King’s Speech in the City—The King and 
Queen and ether members of the Royal Family came to the City 
on Tuesday to receive an address from the Corporation com- 
memorating the conclusion of Peace. In the course of His 
Majesty's epeech in reply the following sentences occurred :— _ 

“One of the most important tasks before us in the restoration 
of our overseas trade. . 

“ With the end of the war a great chapter in the history of our 
country is closed. The new era which is opening before us brings 
its own tasks, and the same qualities which have carried us to 
victory will be needed in full measure for the work of recon- 
struction. The spirit of the union, self-sacrifice, and patience, 
which our people displayed during the years of fighting will still 
ba required if we are to reap the full benefit of the peace which we 
have won; and these great qualities must be reinforced by the 
homelier virtues of industry and thrift. 

“ As was inevitable in the prosecution of the war, we have been 
living largely on our capital. Now that we are at again, 
our country urgently demands from every citizen the utmost 
economy in order to make the best use of the resources which the 
nation possesses, and strenuous and unremitting industry 1n order 
to ensure the greatest possible production of necessary 00m: 
modities. Without these we shall have to face depression and 
poverty. Without these we cannot hope to maintain the high 


position in the industrial and commercial world which we held 
before the war.” 


Appointments Vacant.—Fitter-driver for Diesel engine, 
for the Hebden Bridge U.D.C. Electricity Works ; assistant shift 
engineer (45s. + war bonus), for the Islington B.C. Electricity 
Department ; plumber-jointer (428. 6d. + 28s. 6d. + 12% per cent.), 
for the City of Carlisle Electricity Works; shift engineer (858.), 
for the Wakefield Corporation Electricity Department ; telegraph 
inspectors and mechanicians (£250 + £120). for the Nigerian 


Posta and Telegraphs Department. See our advertisement pages 
to-day. 


The Electricity (Supply) Bill—On Wednesday, last 
week, Standing Committee B of the House of Commons continued 
the consideration of Clause 5. Amendments were adopted per- 
mitting railway companiea which used electricity for traction to 
submit achemes to the Commissioners, and ensuring that no 
scheme should provide for the transfer of other than the generating 
stations and main transmission lines without the consent of the 
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owners, but a proposal that the district electricity boards should 
be elected by the local authorities was rejected. On the 
following day an amendment: providing that representatives 
of local authorities should constitute a majority of the members 
of a district electricity board was rejected, and Clause 6 as amended 
was added to the Bill. aa 

On Tuesday last an amendment to Clause 7 excluding the 
generating stations belonging to dock companies from the scope 
of the Bill was carried against the Government, but the latter 
agreed to exclude railway companies’ power stations. The 
question of the price to be paid for generating stations taken over 
from local authorities was raised, and it was proposed that the 
price should be the actual outlay less depreciation ; the subject 
was under consideration when the Committee adjourned. 


Chicago Riots.—During the race riots which occurred at 

Chicago, last week-end, telegraph and telephone wires were cut, 
and the tramway services were stopped after a number of cars had 
been destroyed, Considerable casualties are reported. A later 
message states that the tramway men, numbering 5,000, struck 
work on Tuesday morning for higher wages. 


British Scientific Products Exhibition.—The Glasvow 
Corporation has arranged for the Exhibition to be held in that city 


from November 17th to 29th. 


Gas on Trains.—The following particulars of a collision 
near the Firozabad Station recently appeared in the Pioneer :— 

A collision occurred at 8.40 p.m. between a passenger train from 
Makhanpur and a down goods train consisting of 50 odd empty 
trucks. The passenger train was running late and making up 
time. Its estimated speed was 35 miles, and that of the goods 25 
miles. per hour. The trains collided some two miles out of 
Firozabad, on a straight track; both engines were derailed, and 
the boiler of the goods enyine was completely detached from the 
body. Five out of six of the enyine crews were killed outright. 
The tender of the passenger train was in a vertical position, and 
the crew was found buried under the coal. Other portions were 
telescoped, bnt the remainder of the train, consisting of four 
carriages with u brake-van, was not severely damaged. This 
portion was uncoupled and hauled away by a light engine. The 
large death roll was due to the rapidity with which the carriages 
caught fire, owing to the gas cylinder bursting. The fire was 
fanned by a strong wind which was slowing the down train. The 
train was a crowded one, and the load was anything from 700 to 
950. It was generally accepted that not fewer than 250 persons 
perished in the burning portion of the train. The number of 
persons taken out killed or who subsequently succumbed was 15, 
excluding the engine crews. 

Happily, we at home have escaped such disasters during recent 
years; but as long as gas is used for lighting trains, these terrible 
holocausts will surely recur. 


Oil-Fields of England, Ltd.—A prospectus with the 
above title has been circulated to investors. The lists opened on 
July 28th, and were to close on July 30th, thus, like so many affairs 
of a similar order, avoiding the criticisms of the technical Press. 
The prospectus makes much of the pressure of the oil, of its quality, 
and so on. Pressure may mean anything or nothing. Quality, 
apart from freedom from sulphur, is an unalterable thing, for the 
po orar poni are chemical products, and bound by Dalton’s atomic 
aW, 

A borehole was made prior to the war to the depth of nearly 
2.500 ft. ; its cost should not have exceeded £5,000. No less than 
£85,000 is being asked for this small borehole of 2% in. diameter. 
There are reports dated 1911 and 1914 from the late Sir Boverton 
Redwood, who in geological work was well known to rely upon 
Mr. W. H. Dalton and Mr. A. W. Eastlake, but when we look for 
their reports we find them absent from the prospectus ; Sir Boverton 
has merely referred to them, and in such a way that we find it 
difficult to believe that anything really serious was said in favour 
of a plentiful jyield of oil by either of the experts. The further 
report of Mr. Ford seems to us very unconvincing. We hope there 
is oil, and oil in plenty, for it would save England from having to 
buy oil outside the kingdom. ‘The further exploitation of this 
Newark area ought to be the work of speculators, or rich men 
imbued with such ideas, but it should not be foisted on the investor, 
for it is far too speculative a proposition. 

Indeed, judging by the small qualification of £100 fora director, 
and the promoters’ willingness to take #80,000 of the purchase 
money in shares, it would appear that the promoters are trying to 
Ket back the cost of the borehole and a lot of shares if some other 
body will pay £170,000 to find the money to make furtuer borings. 

ave not the reports as to the oil said to have been found near 
Chesterfield had much to do with the launching of this prospectus ? 
Was the moment opportune ? 

This borehole, now nearly 10 years dormant, is surely not 

sufficient to justify a capitalisation of £250,000, of which £170,000 
i8 Dow asked from the public. 
_ Is it not a fact that the strata of this island are much too steeply 
inclined and freely exposed at the surface to justify much hope of 
extensive oil deposits remaining? There are, doubtless, pockets 
left, but not great saturated volumes of sand. A well-known 
keologist is, we believe, on record as having said that oil-boring in 
England was “ wild cat ” boring with small hopes of success. 


Educational. — The Shettield Press states that the 


radford Technical College is in course of reorganisation. The 


Department of Engineering is to be divided into two sections— 


mechanical and civil enyineering, and electrical engineering. 
Similarly, the present Department of Chemistry and Dyeing is to 
be made into two departments. 
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MANCHESTER MUNICIPAL COLLEGE OF TECHNOLOGY.—The 
1919-20 session opens on October 5th ; matriculation and entrance 
examinations in July and September. For particulars see our 
advertisement pages to-day. 


The Federation of Technical and Scientific Associa- 
tions.—The Electrical Power Engineers’ Association has joined 
hands with the National Association of Industrial Chemists, the 
National Union of Scientific Workers, and the Electricity Supply 
Commercial Association in forming a new Federation with 
the above title, which is intended to embrace all professional 
associations of the same type which are registered as 
Trade Unions. The immediate purpose of the movement is to 
secure the representation of such Trade Unions upon Industrial 
Councils, and other bodies of a similar nature, in order that the 
interests of the managing class, which stands between the em- 
ployers and the workmen, may be adequately safeguarded ; at 
present no such provision is made, and it is felt that collective 
action is indispensable, in order to press the claims of this im- 
portant class—the brains of the industries. Other questions of 
common interest will doubtless claim the attention of the Federa- 
tion from time to time. The new body, which is in no sense 
hostile to the manual workers’ unions—indeed, in many respects 
their needs are identical—wil]l invite kindred associations to join it, in 
order that the maximum influence may be exerted by joint action. 


Fuel Economy.—As mentioned in our issue of July 11th, 
in the Household Fuel and Lighting Order, 1919. there is a cluuse 
(No. 56) restricting the installation of new appliances on the lines 
of Clause 99 of the Order of 1918. We now learn from Mr. J. W. 
Beauchamp, director of the Electrical Development Association, 
that he has received a letter from the Coal Control Department, 
dated July 24th. which reads as follows :— 

‘Tam obliged for your letter of July 15th, enclosing copies of 
your notes on Clause 56 of the new Order. After careful consider- 
ation, it has been decided to relax the restriction to the following 
extent :— 

* Where the Local Fuel Overseer is satisfied that the gas or 
electricity undertaking in his district is in a position to 
meet any increased demand which might arise, he may give 
a general uxsent permitting the undertaking to make new 
connections, and to fit additional appliances. The assent 
should ba withdrawn if at any time the undertakings expe- 
rience difficulty in meeting the demands, It is suggested 
that Local Fuel Overseers and manayers of electricity and 
yas companies should work in conjunction ia this matter. 

‘As regards the case of London, the question of exemption will 
be dealt with by the divisional officer for the metropolitan area, 
and not by the Local Fuel Overseers.” 

Under the circumstances, and in view of the difficult position 
existing to-day with regard to coal, Mr. Beauchamp thinks that 
perhaps the above concession is as much as we could expect, and 
should in practice work quite well, as the electricity supply under- 
taking will presumably do all they can to make possible increase 
in connections, and apparently it will lie with the electricity supply 
managers to satisfy the Local Fuel Overseer that they are not 
likely to get into any difficulties. Our conyratulations are due to 
E.D.A. on the success of her efforts. 


Heat Balance of Muscle Shoals Nitrate Plant.—The 
method of operating this power installation is described in Power, 
May 27th, it being shown how the heat balance is maintained. 
The hotwell water varies between 68° and 100° F., corresponding 
to the highest and lowest vacua, with an average of 80° F. This 
is used to cool the oil supply of the 60,000-kKW. unit, which requires 
200,000 lb. per hour. This is heated to 130° F., and a considerable 
heat saving is obtained by this cooling arrangement. A booster 
pump forces the water through the oil coolers, but its power con- 
sumption only amounts to l per cent. of the heat saved. All 
auxiliary apparatus is electrically driven, except the boiler feed 
pumps. The thermal efticiency of the plant is increased by raising 
the surplus exhaust point and obtaining all possible power from 
the house turbines, This is obtained by increasing the back pres- 
sure. The steam consumption of the house turbines increases 
rapidly with the back pressure and because the exhaust-heat 
content becomes greater. Thus a point is reached where the power 
obtained from the house turbines begins to decrease as the back 
pressure is increased, which point is in all cases considerably in 
excess of 5 lb. The saving between 2'5 lb. and 5 Ib. back pressure 
amounts to 1 per cent. at a station-load of 60,000 kw. A number 
of interesting graphical heat-balance studies taken from this plant 
are included in the original article. 


Seaplane Wireless Sets.—Thie wireless set on the N.C. 
seaplanes comprises two transmitters. The first is a 4-KW. spark 
set supplied by a streamline generator driven by an airscrew. The 
set weigha 45 1b., and can be used for a distance of 250 nautical 
miles. The antenna consists of a single trailing wire 250 ft. long, 
hanging from the tail of the machine and weighted by a stream- 
line lead weight. The second set is a combined telegraph and tele- 
phone transmitter working on a small 12-volt accumulator. It is 
used on an antenna consisting of wires permanently stretched on 
the skid fins on the upper planes, so that it may be used while the 
seaplane is in flight or on the water. This set is chietly used for 
telephonic intercommunication between aeroplanes in flight, the 
effective range in this case being 20 miles. When used for tele- 
graphing or telephoning from a seaplane on the water, the range 
is about 30 miles. A special feature of the telephone sets is the 
anti-noise microphone. The set is fitted with a direction indicator 
to enable the bearing of a station transmitting a messave to be 
determined, The complete equipment weighs 200 lb.—Aircratt 
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The British Association.— Many interesting subjects 1n 
connection with scientific work during the war will come up for 
discussion at the coming meeting of the Association at Bourne- 
mouth, from September 9th to 13th, under the presidency of the 
Hon, Chas. Parsons. Wireless telegraphy during the first three 
years of the war will be discussed by the mathematical and physical 


section. 


Thunderstorms.—The annual report of the director of 
the solar physics observatory at the University of Cambridge 
contains interesting results on lightning discharges and on the 
electric field of thunderstorms. The observations, which were 
made chiefly in the summer of 1917, were made possible by 
improvements in the methods of measurement, including the 
provision of an apparatus for giving & photographic trace of the 
electrometer readings. It was found possible to record changes 1n 
the potential gradient occupying less than one-tenth of a second. 
The distance between the place of observation and the lightning 
discharge was estimated from the time interval between the 
lightning and thunder. On that basis it was found that the 
average change produced in the potential gradient by lightning 
discharge within one or two kilometres was of the order of 20,000 
volts per metre, and for discharges at a distance of 10 km. of the 
order of 1,000 volts per metre. The charge which feeds a lightning 
discharge appears to be derived, not from an extended horizontal 
sheet, but from a limited area approximately of the same depth 
and width, which, therefore, for theoretical purposes, may be 
regarded as a sphere. It was estimated thac the radius of these 
spheres was of the order of 300 or 400 metres and the maximum 
potential before discharge approached 1,900 million volts. The 
power dissipated in a severe thunderstorm in a single discharge 
might reach 1,000 Kw. The results obtained have suggested a 
theory which correlates the more important phenomena of thunder- 
storms with the electrical conditions of fine weather and with 
terrestrial magnetism. Thunder and other clouds from which 
heavy rain is falling are regarded as electrical generators by which 
electric currents are maintained between the earth and the con- 
ducting layer of the upper atmosphere. Currents in the upward 
direction preponderate, because the carriers of negative electricity 
have a greater mobility. The positive potential of the upper con- 
ducting layer is thus maintained, and the downward current in 
regions of fine weather supplied. The electric force produced in 
the upper atmosphere above a thunderstorm at the moment of 
passage of a lightning discharge appears to be great enough, not 
merely to produce ionisation, but also to give rise to cathode rays, 
positive rays, and X-rays. This theory points to the possibility 
that the source of origin of the emission of radiations trom the 
sun may be the result of processes similar ito those existing 1n 
terrestrial thunderstorms.— The Times. 


Technical Training.—The Appointments Department of 
the Ministry of Labour has in preparation a series of kinema- 
tograph films showing students in course of training for various 
trades and industries, which will be shown at kinema theatres 
throughout the country. Applications for training have been 
received from 18,000 ex-officers and men for instruction, but only 
2,000 have been provided for, and openings are available at present 
for only 1,300 of the remainder. Employers are urged to forgo 
premiums and assist in placing the men. 


Internationai Standardisation.—As the result of the 
recent visit of Prof. Comfort A. Adams, of Harvard University, 
President of the American Institute of Electrical Engineers, and 
Mr. H. M. Hobart, of the General Electric Co., Schenectady, to 
England and France, with a view to adjusting certain differences 
between the French and American standards for the rating of 
electrical machinery, agreement has been reached, and certain 
amendments to the rules of the International Electrotechnical 
Commission will be recommended at the next meeting of the 
Commission, which is expected to be held in London in October 
this year. Prof. Adams and Mr. Hobart were also commissioned 
to establish relations between the American Engineering Standards 
Committee and kindred organisations in Europe. 


Patents and Trade Marks.—The Patents Bill was read 

a second time on Monday, and will apparently enable patent rights 
to be granted for the sum of £5. Sir A. Geddes, for the Govern- 
ment, said that broadly the principle of the Bill was to improve 
the position of the inventor and make it easier for an inventor 
without capital to reap the fruits of bis invention. It would also 
prevent abuse of British patent laws by foreign inventors, extend 
the duration of protection from 14 to 16 years, and raise the calling 
of patent agents to a profession. Clause 2 of the Billinstituted a new 
form of patent; if the patent was endorsed “licence of right,” a 
licence to manufacture or work it could be negotiated as a matter 
of right, but at the same time the inventors’ royalty rights would 
be safeguarded in every way. 
; An appeal that the Bill should be strengthened to deal with 
‘trusts ` was made by Mr. Graham, and in reply the Solicitor- 
General said it was intended to introduce an Anti-Trust Bill in 
the autumn. 

The Trades Marks Bill was also read a second time. Sir A. 
Geddes explained that under the first part of the Bill it was 
intended to have a register of trade marks which had common-law 
existence, and in the second part to have a register into which it 
would be easier to get trade marks than into the first. The second 
part of the Bill had very considerable practical importance. As 
an example, in the case of certain drugs, where the name of the 
drug was the trade mark, they got a permanent continuation of the 
patent protection, and much difficulty had been experienced in this 
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respect. The Bill would make a great improvement in the 
Government’s present powers relating to the use and protection of 
trade marks. 


Merchant Shipping (Wireless) Bill.—The Standing 
Committee presided over by Mr. T. P. O’Connor dealt, on the 
95th inst., with the Merchant Shipping (Wireless) Bill. An 
amendment that ships should be allowed to use their installations 
in port, in view of the difficulty in the present circumstances of 
conducting business by means of private telegrams, was withdrawn. 
Mr. Bridgman said he could not say when the Admiraly was likely 
to permit the use of wireless in ports, but the B. of T. was anxious 
to remove the restrictions at the earliest possible date. An amend- 
ment to omit the word “seagoing,” so that the Bill would apply to 
all passenger vessels, was defeated. Mr. Bridgeman mentioned that 
pleasure steamers at Llandudno would come under the operation of 
the Bill. It was mentioned that during the war the number of 
British ships fitted with wireless rose from 1,000 to 2,700. It was 
agreed that the Bill should become operative three months after 
its passing into law. 


Germans Disgorging.—According to the daily Press the 
Belgian Service of Restitution at Wiesbaden reports to the 
Supreme Council of the Allies that the work of getting back atolen 
machinery and material from the Germans is now proceeding 
smoothly. Quantities of about 3,000 tons a week are being 
returned to the original owners by Germans who had set them up 
in their own factories. During the past fortnight an average of 
125 machines a day has been returned, the total tonnage up to the 
present being 18,000. The recovery of raw material is proving a 
less easy matter. The Belgians from whom it was taken experi- 
ence some difficulty in preparing complete lists, but the return of 
raw material is part of Germany's indemnity to Belgium. 


International Congress of Inventors and Designers.— 
The Patent Office Journai states that an International (Alied and 
Neutral Countries) Congress of Associations of Inventors and 
Industrial Designers and of other Societies connected with 
Industrial Property will be held at Brussels from September 2nd 
to 6th, 1919. Particulars of the conditions of membership of the 
Congress, and of the programme of proceedings, are given in a 
par which may be inspected in the Public Library of the 

atent Office. Copies of this pamphlet can be obtained from the 
Secretariat-Général du Congrès, Palais de la Bourse de Commerce, 
Brussels. The notice is issued by the Industrial Property Depart- 
ment of the Board of Trade. 


ET RT 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and raiiway officiats, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


antaen 


Central Station and Tramway Officials.—The deputy 
manager ab tne Leatherhead bilectricity works, Mr. +. ti. 
SMirh, of Messrs. Danks Warner, Ltd., who has been 1 
charge since January, JYl7, bas vacated this position on the 
retui of Captain H. Leshe Dixon, who hus been released DY 
the Koyal Au Force. 

‘he Highways Comittee of the L.C.C. recommends a8 
from August Ist next the tollowing promotions and transters 
in the Council's tramways department (salaries bused on pre- 
War conditions—that is, plus allowances, &c.) :— 

Mr. T. L. Horn, distribution engineer, northern section, to be appointed 
distribuuon engineer of the electrical branch of the tramways department at 
&oZo, rising to £00 per annuin. 

Mr. N. ail. ‘LHOMAs and Mr. R. S. Goop, sub-station superintendents, to 
be assistant distribution engineers for the southern and northern sections 
respectively at £o0U per annum, rising to £400. 

mr. b. A. GLOVER and Mr. A. J. KOBERT, mains inspectors, to be promoted 


to mains superintendents tor the southern and northern sectiuns respectively at 
£250 per annum, rising to £300. 

Mr. A. W. Leach, second-class assistant in the rolling stock branch, and 
Mr. F. Cook, technical assistant, to be appointed technical assistants in the 
rolling stock branch at £200 per annum., 

Mr. S. B. ScoTtr to be appointed rolling stock inspector at £230 per annum. 

Mr. J. R. WicNab to be appointed senior technical assistant in the permanent 
way branch at £450 per annum, rising to £600. 

Mr. G. P. HENZELL, assistant power engineer, L. & S.W. 
Rly. Co., Wimbledon Station, has been appointed repairs 
superintendent at Greenwich power station at £300 per 
annum, rising to £400, plus war allowances of 20 per cent. and 


On July 29th, at Pontypridd, Mr. E. W. JONES, engineer 
and general manager of the Mountain Ash U.D.C. electricity 
department, was married to Miss L. J. Evan, daughter of Mr. 
and Mrs. Evan Evans, Ynysbwl. 

It is recommended that the salary of Mr. Cuas. FURNESS, 
the borough electrical engineer and tramways manager at 
Blackpool, shall be increased as from April last from ‘YUU per 
year to £1,250. 

In regard to the salaries of the higher officials of the Barrow 
Corporation, including that ot the borough electrical engineer, 
Mr. H. R. BURNETT, the Town Council on Monday decid 
‘That the scale of war bonuses authorised by the award 
No. 84 of the Conciliation and Arbitration Board for Govern: 
ment Employés, dated March 3lst, 1919, viz.: 20 per cent. of 
their ordinary remuneration, plus £60 a year, be adopted a8 
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officers of the Corporation, other than those dealt 
with by the Council on April 7th, the present war bonus to 
be merged in such scale, and the scale to take effect as from 
April Ist last.” This is in accordance with the recommenda- 
tions of the Association of Municipal Corporations. 

Mr. F. Frencu, deputy borough electrical engineer, Brid- 
linston, upon his leaving Bridlington to take up the position 
of resident engineer to the Horsham U.D.C., was presented by 
his brother officials with a silver rose bowl. The staff at the 
electricity works also presented him with a case of silver tea 
ath W. D. FisHer has resigned his post as assistant mains 
superintendent to the Barrow Corporation, which post he has 
held for eight years, to take up a position as assistant distri- 
bution engineer for the Bury Corporation. 

Dundalk Urban Council has increased the salary of Mr. 
SpatpinG, electrical engineer and manager, from £400 to 
wh a meeting of the Bradford Corporation Electricity Com- 
mittee on July Brd, Mr. JOHNSTONE WRIGHT was appointed 
out of 139 applicants to the position of chief assistant electrical 
engineer at £750 per annum. Mr. Wright is at present chief 
engineer and superintendent of power stations with the Cleve- 
land & Durham Electric Power, Ltd., with which company 
he has served in various capacities for close upon 13 years. 
Mr. Josepa Smita, chief accountancy clerk in the West Ham 
Corporation Electricity Department, was selected to fill the 
post of managerial assistant at £500 per annum. For this 
appointment there were 247 applicants. Mr. Smith has occu- 
pied his present position for 13 years, and was previously em- 
ployed for 44 vears as assistant accountant with the Barking 
Town Urban District Council and for 64 years in the borough 
treasurer’s department, Nelson. 

Melbourne City Council has voted £250 for the purposes of 
a presentation to Mr. H. R. Harper, the retiring city electrical 
engineer. 

On July 28rd Mr. C. E. Acock. repairs engineer, was pre- 
sented with a leather suit case by the staff and emplovés on 
the occasion of his leaving to take up another appointment. 
Mr. H. F. J. Thompson, the chief assistant engineer, made 
the presentation in the presence of the staff and employés. 


General.—The directors of the Clyde Valley Electrical 
Power Co. have appointed Mr. ARCHIBALD PaGE general man- 
ager of the company in place of the late Mr. D. A. Starr. 

Mr. ARTHUR R. Woop has been appointed manager of the 
electrical department of the Falkirk Iron Co., Ltd., and will 
shortly take up his duties there. Mr. Wood, who has had 2 
years’ experience in the manufacture and design of electrical 
cooking and heating appliances, was with the General Electric 
Co., Ltd., for 124 years, and latterly with Carron Co. and the 
Jackson Electric Stove Co., Ltd., of London, as manager. | 

Mr. James E. NaisMiruH has vacated his position of district 
engineer, construction department, at the Birmingham ofhce 
of the Western Electric Co., Ltd., having been appointed Scot- 
tish representative for the company, with headquarters at 49, 
West Campbell Street, Glasgow. For many years Mr. 
Naismith was in the electrical department of the Glasgow 
Tramways, and he hopes to renew old friendships in that city. 
It is stated in the Times that Mr. ARTHUR GULSTON has re- 
signed the position of chief engineer to Messrs. Armstrong, 
Whitworth & Co., Newcastle, after 36 years’ service. 

Lieut. (Acting Lieut.-Comdr.) H. pe C. Farre, RN.V.R., 
has received the honour of the Order of the British Empire in 
on of his electrical services in the Grand Fleet during 

e war. 

Capt. R. Smarr, Tyne Electrical Engineers (Territorial 
Force), has vacated the adjutancy of the corps, which he joined 
shortly after the outbreak of the war. He was promoted cap- 
ane June, 1916, and held the adjutancy for the past six 
months. 

Lieut. R. H. Spertinc, London Electrical Engineers (Terri- 
torial Force), has been restored to the establishment. He was 
commissioned in the regiment in 1916, and was latterly serving 
under the Ministrv of Munitions, during which time he was a 
supernumerary officer. 

Mr. W. H. N. James. A.R.C.Sc., is recommended by the 
Technical College Committee of the Bradford Corporation for 
appointment as head of the department of electrical engineer- 
ing of the college at £500 per annum and bonus from Septem- 
ber Ist, 1919. This is a new appointment, the electrical de- 
Partment being specifically separated from the general engi- 
ee department of the college under a reconstruction 
scheme. 

Mr. T. E. Woop. A.M.J.E.E.. who for the past seven years 
has held the position of chief electrician to the Montreal 
Cottons. Ltd., has resimed that position, and will arrive in 

gland in the early nart of August. 

Lieut. and Acting Captain W. M. Herrina, Essex Fortress 
F. (Electric Lights Companies), has relinquished his acting 
mng on ceasing to he employed. He was appointed to the 
tps m December. 1914, as a subaltern of No. 2 Company at 
Chelmsford. 

MR. ANtHoxy Hopcsoy. who is at present home at Burley 
on leave, has received the decoration of M.R.E. for services 
rendered in the war. He was anpointed chief sunerintendent 
to the Eastern Telecravh Co. at their Gibraltar Station in 1914, 
and he rendered valuahle service on the cables during the war. 
0 lent. S. Howard Hart, R.N.V.R.. has been awarded the 

)B.E. (Military Division) “ for valuable services as electrical 
eutenant in H.M.S. Revenge, lst Battle Squadron.” 


regards the 


Mr. Joun W. Maya, Lieut. R.A.F., who has recently been 
demobilised, has now resumed his active connection with 
Messrs. Mayall & Co., Ltd. 

The Board of Trade announce that Sir Evan Jones, Bart., 
M.P., has. resigned his position as chairman of the Road 
Transport Board. l 

Major P. A. Smrry, R.M., who has been awarded 
the O.B.E. (Military Division), “‘for valuable services 
in connection with defensive mining,” carried out a good deal 
of submarine mining work around the Ọrkneys during the 
war. He was stationed there for 34 years, and last year relaid 
all the observation minefields with a new and successful 
device. He is now on the staff of the Rear-Admiral Controlled 
Minefields, and is employed in supervising the installation of 
electrical gear which is being erected in the various structures 
which come under control of this department of the Admiralty. 


Obituary.--Mr. J. D. WarpaLte.—The death occurred re- 
cently of Mr. J. D. Wardale, head of the firm of Carrick & 
Wardale, electric crane makers and engineers, of Gateshead. 

Mr. J. ConNnouLty.—We regret to learn that Mr. James 
Connolly, retired electrical engineer, of Rochdale Road, Black- 
ley, near Manchester, lost his life by drowning on July 24, at 
Windermere, whilst boating. He was 53 years of age. Accord- 
ing to a report of the inquest in one of the Manchester news- 
papers it appears that on account of overstrain, Mr. Connally 
had gone to Windermere for a holiday with his son, Lieut. 
H. Connolly, of the Irish Guards. Lieut. Connolly stated that 
his father had been quite cheerful and bright since his arrival, 
and went out each morning for a row. He had business 
worry, but not sufficient to make him take his life. A boat- 
man said he saw Mr. Connolly in the water as if swimming, 
and found him upright in the water close to the rowing boat. 
Dr. Henderson was of opinion that death was not due to 
drowning. Mr. Connolly might have had a sudden heart or 
epileptic seizure, and fallen into the water, the shock causing 
a temporary revival which would account for his position in 
the water when found. The Coroner returned a verdict that 
Mr. Connolly was found dead in the lake after a fall from a 
boat, but that the evidence was insufficient to show the cause 
of death. 

Mr. J. Wricut.—The death occurred last Saturday of Mr. 
J. Wright, foreman electrician for the L. & Y. Railway Co.. 
at Fleetwood, following an accident while at work on the com- 
pany’s Belfast steamer. 


NEW COMPANIES REGISTERED. 


Atlas Mining Outfit Co., Ltd. (157,110).—Private com- 
pany. Registered July 16th. Capital, £10,000 in £1 shares. Objects: To take 
over the business of manufacturers of and dealers in pit props, underground 
conveyors, and mine appliances carried on by E. Mills, Annie Mills, W. A. 
Machin, and Martha A. Machin, as the Aulas Mining Outfit Co.; also to 
carry on the business of manufacturers of and dealers in electric lamps and 
apparatus, tools, &c. The subscribers (each with one share) are:—E. Mills 
Kirkleatham, Lansdowne Crescent, Great Malvern, Worcs., manufacturer : 
Mrs. A. Mills, Kirkleatham, Lansdowne Crescent, Great Malvern, Wor- 
cestershire; W. A. Machin, Whitby House, Rolason Road, Erdington, Bir- 
minghain, mechanical engineer; Mrs. M. A. Machin, Whitby House, Rollason 
Road, Erdington, Birmingham; G. P. Locker, 67, Colmore Row, Birmingham. 
solicitor, The first directors are E. Mills (chairman), Mrs. A. Mills, va A. 
Machin, and Mrs. M. A. Machin. Secretary: E. Mills. Solicitor: G. P. 
Locker, 67, Colmore Row, Birmingham. Registered office: County Chambers, 
Corporation Street, Birmingham. 


Veitch Institute of Electro-therapeutics, Ltd. (157,291).— 
Private company. Registered July 22nd. Capital, £1,000 in £1 shares. Objects 
as indicated by the title. The subscribers (each with 10 shares) are: Dorothy 
Veitch, 43, Manchester Street, W.1, specialist in electro-therapeutics; W. G. 
Brown, 16, St. George's Square, Primrose Hill, N.W., accountant. Directors: 
Dorothy Veitch and W. G. Brown. Qualification, £5. Secretary: W. G. 
Brown. Registered office: 43, Manchester Street, W. 1. 


Registered July 24th. Capital, £10,000 in £1 shares. To carry on the buši- 
ness of manufacturers and repairers of, and dealers in, electric light fittings, 
and electric, magnetic, galvanic, and other apparatus, &c. The permanent 


directors are :—J. Hadden, Lawnswood, Clairview Road, Streatham Park, 
S.W.; H. Barker, 7, Neeld Crescent, Wembley Hill, Middlesex. ualifica- 
tion, £500 shares. Remuneration, £50 each per annum. Solicitors: Humber, 


Bull & Co., 6, Old Jewry, E.C. Registered office: Haydn Park Works, Askew 
Road, Shepherds Bush, W. 12. 
Macquaire, Ltd. (157,338).—Private company. Regis- 


tered July 24th, Capital, £10,000 in €1 shares. To acquire certain inventions 
relating to sparking plugs, to carry on the business of manufacturers of, and 
dealers in, sparking plugs, magnetos. ignition appliances, motors, boats, 
launches, aircraft, and their parts and accessories, and to adopt an agreement 
with La Compagnie Industrielle et Commerciale du Cycle et de l'Automobile 
and L. Macquaire. The subscribers (each with one share) are:—R. Budgen, 
96, Mildenhall Road, Clapton, E.5; N. G. Hancock, 64, Mildmay Road, Rom- 
ford, Essex, clerk. Solicitors: J. B. & F. Purchase, 14, Regent Street, S.W. 


W. S. Jeal & Ebury Engineering Co., Ltd. (157,202).— 
Private company. Registered July 18th. Capital, £20,000 in £1 shares. To 
acquire the business of manufacturers of and dealers in electrical accumu- 
lators and motor-car equipment carried on at Union Wharf, Redhill Street, 
London, by W. S. Jeal & Co., and to enter into an agreement with (1) W. S. 
Jeal & Co.. Ltd., (2) Vinot Cars, Ltd.. H. Ramoisy, G. Usmar, H. Jones and 
W. S., Jeal; (3) Vinot Cars, Ltd.; (4) with N. A. Usmar; and (5) with H. 
Jones. The subscribers (each with one share) are: W. S. Jeal, 53. Thurle 
stone Road, S.E.27, electrical engineer: G. Usmar. 7, Old Court Mansions. 
W.8. engineer; H. Jones, 6, Town Hall Parade, Brixton Hill, S.W.2, elec- 
trical engineer. The first directors are W. S. Jeal, G. Usmar, H. Jones and 
H. Ramoisy (Belgium), 11, Kensington Mansions. Earl's S.W.5. 
Solicitors: Plesse & Sons, 15, Old Jewry Chambers, E.C. 


Hamer & Co., Ltd. (157.177).—Private company. Regis- 
tered July 18th. Capital, £5,000 in £1 shares. Objects: To carry on the 
business of electricians, mechanical and motor engineers, suppliers of elec- 
tricity for the purposes of light, heat, motive power or otherwise, &c. The 
subscribers (each with one share) are: W. Hamer, 25, Hill Crest, Burnley 
Road, Sowerby Bridge, electrician; J. Fletcher, 37, Howard Street, Pellow 
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Lane, Halifax, electrician. The first directors are W. Hamer and J. Fletcher. 
Solicitor: E. Booth, 7, Harrison Road, Halifax. Registered office: Carlton 
Electrical Works, Bull Close Lane, Halifax. 


Herrtage, Lester & Co., Ltd. (157,233).—Private com- 
pany. Registered July 2lst. Capital, £2,000 in £1 shares. Objects: To carry 
on the business of electricians, electrical engineers and manufacturers, sup- 
pliers of electricity, carriers, manufacturers of and dealers in railway, tram- 
way, electric and other apparatus, &c., and to adopt an agreement with E. J. 
Walker for the purchase of certain assets, The subscribers (each with one 
share) are: C. W. Edwards, 30, Gladstone Park Gardens, N.W.2, solicitors 
clerk; G. W. Lester, 71, Carleton Road, N.16, electrical engineer. The first 
directors are G. W. Lester (managing director), E. J. Walker (South Bank, 
Ravensbourne Road, Bromley, Kent), and C. W. Edwards. Solicitors: Rundle 
& Hobrow, 9, lronmonger Lane, E.C. Registered office: 10, Bush Lane, E.C. 


Davies, Coleman & Co., Ltd. (157,270).—Private com- 
pany. Registered July 22nd. Capital, £7,500 in 5,000 ‘* A " shares of £1 each 
and 5,000 “B” shares of 10s. each. To carry on the business of manufac- 
turers of and dealers in optical, ophthalmic, nautical, meteorological, mathe- 
matical, philosophical, aeronautical, surveying, photographic, surgical, dental, 
medical, electrical and scientific instruments, apparatus and = appliances, 
ophthalmic lenses, spectacles, eye-glasses and frames, sight-testing instruments, 
manufacturers of and dealers in gold and silver and articles made there- 
from, jewels and precious stones, Re. The subscribers are: G. H. Davies, 
Hampden Club, King’s Cross N.W €d. scientific instrument manufacturer, 
2.500 * B shares; R. Fader, 41, Deodar Road, Putney, S.W., scientific in- 
strument manufacturer, 2,500 “B” shares; P. G. Coleman, 14, Courtfield 
Gardens, Earl’s Court, S.W., scientific instrument manufacturer, 5,000 “A” 
shares. The first directors are G. H. Davies, R. Fader and P. G. Coleman 
(all permanent). Qualification, £25. Remuneration as fixed by the company. 
Secretary: P. G. Coleman. Solicitors: J. N. Mason & Co.. 32, Gresham 
Street, E.C. Registered office: 40 and 42, Holborn Viaduct, E.C. 


Service Electrical Co. (Llanelly), Ltd. (157,248).—Pri- 
vate company. Registered July 2lst. Capital, £5,000 in £1 shares. To carry 
on the business of manufacturers of and dealers in electrical generators, 
motors, transformers, switch gear and the like, electric light and other 
electrical apparatus, conduits, dynamo machines, &c. The subscribers (each 
with one share) are: L. Satchwell, 70, Ardwyn Garden Suburbs, Barry Port, 
electrical engineer; D. H. John, Pleasant Hill, Cross Hands, electrical engi- 
neer; J. Jones, Old Road, Llanelly, metal broker. Directors: L. Satchwell 
(managing director), D. H. John and J. Jones. Qualification, £200. Solicitor : 
D. Jennings, Cowell Street, Llanelly. Registered office; New Dock, Llanelly. 


Warminster Electric Supply Co., Ltd. (157,166).—Private 
company. Registered July 17th. Capital, £4,000 in 300 cum. preference 
shares of £5 each and 2,500 ordinary shares of #1 each. Objects as indicated 
by the title. The subscribers (each with one share) are: A. A. Douglas, 
“ Penyglyn," Flint, North Wales, merceriser; J. H. Edwards, ‘* Haresfeld.” 
Stonehouse, Glos., electrical engineer. Directors: A. A. Douglas and J. H. 
Edwards. Solicitor: S. Williams, Shannon Court, Corn Street, Bristol. Rce- 
gistered office : Cairncross, Stroud, Glos. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Inventions and Research, Ltd.—Debenture for £2,000 


registered July 4th, 1919, charged on the company's undertaking and pro- 
perty, present and future, including uncalled capital. Holder: J. R. Remer, 


Cunard Buildings, Liverpool. 

Hooper’s Telegraph & India:Rubber Works, Ltd. 
(40,947).—Capital, £50,000 in 1,000 preference and 4,000 ordinary shares of £10 
each, Return dated June 24th, 1919. All shares taken up. £40,000 paid on 
4.000 ordinary. £10,000 considered as paid on 1,000 preference. Mortgages 


and charges, nil. 


British Electric Transformer Co., Ltd. (76,351).—Capital, 
£325,000 in 162.500 preference and 162,500 ordinary shares of £1 each. Return 
dated June Sth, 1919. 162.075 preference and 161,923 ordinary shares taken 
up. *£182,219 paid on 152.851 preference and 85,968 ordinary. £85,179 con- 
sidered as paid on the remainder. Mortgages and charges, nil. 

*This is as in filed document, but probably the amount should be £238,829, 
as balance sheet states that all shares are fully paid. 


CITY NOTES. 


At Stowmarket last week, Mr. P. C. N. 
Suffolk Electri- Peddar presided at the annual meeting of 
city Supply Co., this company. The report showed a profit 
td. ot £2,362 for the year, out of which a 
_ dividend of 8 per cent., less tax, was to be 
paid on the ordinary shares and a dividend of 8o per cent. 
less tax, on the founders’ shares, £565 being put to depre- 
ciation reserve. £207 was to be devoted to the purchase of 
workmen's shares and the balance carried to the general divi- 
dend reserve fund, Increasing it to £1,170. 7 
The report stated that further reserve power was required immediately at 


eee Sats - : 
Pee and the directors had decided fo interconneet: Stowmarket and 
pswic y means of an overhead main, so obtaining means for interconnect- 


ing the company’s generating plant at | Stowmarket with that of 
the Ipswich Corporation and thus securing more efficient Utilisation 
of the power available, this again being an expenditure of ca ital 
in conformity with the Government scheme. The directors h d l 

issue further capital and E develo 


employ an increased stat still f 
aoa tal yoan l ati s urther to develc 
a en S business, and they invited the sharchoiders to increase Eir 
lear > secure the interest of the company’s employés in the financial 
a ` a concern, to enable them to realise that thev are working not 
ae encfit the ordinary shareholder, to provide workmen with an oppor- 
oS or expressing, officially, their views as to the best means of achieving 
n x jects ‘ the company, to create a community of interest with the share. 
n ho hae eee secure a basis for carrying out the recommendations 
vf e Mey Committee, the directors had consi i i A 
xol \ s h: nsidered it advisable t S 
special shares, to be known as “ work : K he 
workmen's shares,” and havin l 
SR s shares,” ; + placed ‘he 
sata ea CATR Empires, recommended that the chine be passed 
\ share ers. O mMaugurate this scheme. a irect 
l S ate . . and to mark the directors’? 
APPa x the emploveés’ devotion ta duty during the war and the sub 
PAE E Cae issue apee the directors propose to give, as a bonus, a 
r Ss share to each emplové for every com ‘car's service in t 
! j plos er) plete year’s service in the 
Po a ule Pau absence on naval. military, or R.A.F. service not being 
ucted, an ave provided for the purchase of these shares ow of the profits 


of the last year’s working. 
In the course of his speech on the company’s affairs the chair- 
expressed great appreciation of the untiring attention 
and energy displayed by the engineer, Mr. Napier Prentice 
’ 


during over 23 years, against great opposition and difficulty, 
whereby the company had now been able to reach its present 
satisfactory position. The chairman was presented with a 
pair of silver dessert dishes and a silver vase by the directors, 
staff and einployés, as a memento of his completion of 21 years 
in that position. Later the chairman, in explaining the 80 
per cent. dividend on the founders’ shares, ‘said that there 
had been no dividend paid on those shares since the forma- 
tion of the company. Mr. Napier Prentice informed the meet- 
ing that the supply was now on at Beccles and Needham 
Market, and other towns were urging the company to get to 
as All that was necessary was the provision of further 
capital. 


At the annual mecting held at Cardiff 
South Wales last week Mr. W. Gascoyne Dalziel, in 
Electrical Power moving the adoption of the report, said 
Distribution Co. the results of the year’s working showed 
that after payment of all expenses there 
was a credit balance of £26,146, which enabled them to pay 
the interest on the debenture stocks and prior lien debentures, 
place £5,070 to depreciation and new plant, and to carry for- 
ward £52. It was disappointing to have to record that al- 
though there was a material Increase in the number of con- 
suiners and the horse-power connected to the mains during 
the year, there was a decrease of £365,146 in the number of 
units sold as compared with the previous year. ‘This was ac- 
counted for by the fact that a large proportion of the output 
was supplied to colliery undertakings, whose business during 
the period in question was carried on under the most dith- 
cult conditions—shortage of labour, strikes, shortage of ton- 
nage, and many other adverse factors tending to cause irre- 
gular working of the collieries and restriction of output. From 
the point of view of development, the position was more satis- 
factory. During the year 1,539 additional horse-power had 
been connected to the mains, bringing up the total to 42,662. 
Since the last annual meeting contracts for supply had been 
entered into with several new consumers. ‘The new main 
which was being erected to serve the latter would form an 
important main feeder and would open up the western por- 
tion of the company’s area which they had hitherto been unable 
to supply. The new contracts also included one with the Ponty- 
pridd U.D.C., with whom arrangements had been completed 
for the supply of electricity in bulk. Included in the business 
arranged for, but which had not hitherto been proceeded with 
on account of the war and other reasons, were supplies to the 
Waterloo Tinplate Works, the Tory-Coed Colliery, and Messrs. 
Hall, Lewis & Co.’s wagon works at Maindy. It was grati- 
fying to find, after so many years of uphill work, that they 
Were now being recognised as an undertaking of public 
utility, to which power consumers were looking for their re- 
quirements to an ever-increasing extent. At the same time 
they would be wise not to form too sanguine expectations in 
view of the general unrest, the troubles and difficulties with 
which they were surrounded, and the uncertainty as to what 
the future might have in store for them in common with the 
whole of the industries of the country. The question of the 
nationalisation of coal mines and the threatened increase in 
the price of coal, for instance, vitally affected their interests. 
They were large consumers of coal, and they naturally ex- 
pected that this consumption would go on increasing. Apart 
from their interests as consumers they were interested as sup- 
pliers, and anything which tended to bring about a reduction 
of output at the collieries was bound to affect them, as it 
would undoubtedly still further reduce the output of the 
pits, and naturally reduce the output of current required from 
this company. Another matter which added to the uncertain- 
ties of the future was the Electricity (Supply) Bill. 


Marconi’s Wireless Telegraph Co., Ltd.—The net ~-ofit 
for the year ended December, 1918, was £597,938. Adding the 
balance brought forward there stands to the credit of profit 
and loss account £974,699, Dividend on preference shares 7 
per cent. paid February Ist, 1919, absorbed £17,500; interim 
dividend on ordinary shares of 5 per cent. paid at same date 
£61,152. The directors recommend further dividends as fol- 
lows :—Ordinary shares 20 per cent. for the year (making 
25 per cent. for the year), £244,730; preference shares 15 per 
cent. for the vear (making 22 per cent. for the year), £37.500; 
leaving a balance of £613,787, of which it is proposed to 
transfer to general reserve £150.000, carrying forward 
£463,757. The general reserve will then stand at £1.250.000. 
The report, which bears date July 24th, says :—“' There hav- 
Ing been no settlement with any of the Government Depart- 
ments In respect of anv of the company’s claims arising out 
of the war or for services rendered during the war, no sum 
In respect of any of these claims figures in the year’s 
accounts.” Following the usual custom, the shares in asso- 
ciated companies and patents are taken into account in the 
balance sheet at their cost price, viz., £1,365,109. The par 
value of the shares now stands at £2.345,966, exclusive of 
shares which have no capital denomination. _ a 


Cordoba Light Power & Traction Co.—For the 18 months 


ended March. the balance of profit is £20,160, plus £8,630. 


brought forward. The issue of £500,000 six per cent. pro- 
missory notes of the company matured in December last, an 

the company exercised its option to renew these notes for two 
years, and for the greater part the rate of interest was 1N- 
creased to 6 per cent., tax free. Tn view of the uncertainties 
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of the present situation the directors regret they are unable 
at present to recommend the payment of a dividend on the 
preterence shares. The improvement in the results of the 
company’s business would have been considerably greater but 
tor serious strikes. ‘The supply of water from San Roque dam, 
while not sutticient for full requirements, was greatly in excess 
of that available in the two years to September, 1917, but it 
was necessary to operate the reserve steam plant intermit- 
tently during practically the whole of the period under review. 


Prospectus.—C. A. Vandervell & Co., Ltd.—This company 
has been offering for sale £300,000 in 3,000 64 per cent. first 
mortgage registered debentures £100 each at £98. The profits 
for the three years ended March, 1916, 1917 and 1918, were 
£105,604, £108,826, and £125,372. The objects of the present 
issue of debentures are to repay advances made by the bankers 
for extension purposes and to finance the increased volume of 
business and for developments. The list was to close on Tues- 
day last. 


British Thomson-Houston Co., Ltd.—Annual report for 
1918 shows that the profits, after deducting expenses and 
making provision for war taxation, wege £317,016. Debenture 
and loan interest, £107,946. | Appropriated for depreciations 
and reserve, £123,791. Carried forward, £150,863. The 
annual meeting, which was held on Wednesday, will be re- 
ported in our next issue. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 


General Electric Co., Ltd.—16,000 ordinary shares of £10 
each, fully paid (Nos. 90,001 to 106,000). 

Indian Electric Supply and Traction Co., Ltd.—11,979 shares 
of £l each, fully paid (Nos. 78,022 to 90,000). 

Monte Video Telephone Co., Ltd.—144,455 ordinary shares 
of £1 each, fully paid (Nos. 73,001 to 159,492 and 160,000 to 
17 963). 

Tramways (M.E.T.) Omnibus Co., Ltd.—100,000 7 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 to 
100,000. 

Mather & Platt, Ltd.—Interim dividend of 5 per cent., 
less tax, on the ordinary shares for the half-year. 


Montreal Light, Heat & Power Co.—Dividend of 2 per 
cent. for the quarter ended July 3lst On the Consolidated 
Co.'s capital the dividend for the same quarter is 1} per cent. 


South London Electric Supply Corporation, Ltd.—Interim 
dividend on ordinary shares at the rate of 4 per cent. per 
annum, less tax, for the June half-year. 


Stewart & Lloyds, Ltd.—Interim dividends at the rate of 
fi per cent. per annum on the preference and at the rate of 
10 per cent. per annum on the preferred ordinary shares for 
the June half-year. 


Chelsea Electricity Supply Co., Ltd.—Dividend of 3 per 
‘ent. per annum, less tax, on the ordinary shares for the half- 
vear. 

Chatham & District Light Railways Co.—Dividend of 8 
seat per annum, less tax, on the ordinary shares for the 
alf-vear. 


Metropolitan Electric Supply Co., Ltd.—Dividend of 2 per 
cent. per annum, less tax, on the ordinary shares for the half- 
vear. 

Lanarkshire Tramways Ce.—Interim dividend at the rate 
of 7 per cent. per annum for the half-year. 


South American Light & Power Co.—Dividend of 5 per 
cent per annunı, less tax, on the ordinary shares for the half- 
ind goodwill account £4,694, and £2,800 1s carried forward. 


_ Vickers, Ltd.—After paving interim dividends on the 
5 per cent. preference stock and shares, 1s. per share, free of 
tax, is pavable on the ordinary shares for the June half-year. 


Mexborough & Rawmarsh Construction Syndicate, Ltd.— 
The balance to credit of profit and loss for 1918 is £5,338. 
After paying a dividend of 3 per cent., free of tax, £116 Js 
carned forward. 


North London Railway Co.—Interim dividend 2} per 
cent. for the past half-year. 


Metropolitan Railway Co.—Interim dividend at the rate 
of l per cent. per annum on the ordinary stock for the June 
half-vear, Interim dividend on surplus land stock at 23 per 
cent, per annum. 

Metropolitan District Railway Co.—Interim dividends for 
the June half-year : 2 per cent. on the 4 ner cent. guaranteed 
stock; 24 per cent. on the 44 per cent. first preference ; 24 per 
eent. on the 5 per cent. second preference. 


London Electric Railway Co.—Interim dividends for the 


June half-year: 2 per cent. on the 4 per cent. preference 


stock: 1 per cent. on the ordinary. 


Cape: Asbestos Co., Ltd.—For 1918 the profit on trading. 
after providing for excess profits, &c., was £39,290. Dividend of 
) per cent. on preference shares; 6 per cent. on the ordinary, 
lesz tax. also on the preference an amount equivalent to the 
dividend on the ordinary shares, less tax. in accordance with 
the terms of issue, carrying forward £6,075. 

Charing Cross, West End & City Electricity Supply Co.. 
td.—Interim dividend on the ordinarv shares of the West 
Fnd undertakings for the half-vear ended June 30th, 1919, at 
the rate of four per cent. per annum. 


City & South London Railway Co.—Interim dividends for 
the June half-year : 24 per cent. on the 5 per cent. preterence 
stocks; l per cent. on the consolidated ordinary stock. 

Underground Electric Railways Co. of London.—Interest 
on the 6 per cent. first cum. income debenture stock, less tax. 

Central London Railway Co.—Interim dividends for the 
June half-year: % per cent. on the undivided ordinary stock ; 
2 per cent. on the preferred ordinary. 

Trafford Power & Light Supply (1902), Ltd.—Dividend 
5 per cent. for the year. £7,50U to depreciation. £16,237 car- 
ried forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 
Stock Excaance market conditions continue to be of the 
mixed variety. There is a fair amount of business doing in 
somme departments, although generally speaking the House 1s 
by no means over-worked. Labour continues to be a thorn 
in the side of confidence, and other such questions as those 
of the American and foreign exchanges, the price of coal, the 
holiday season, é&c., militate against any such particular im- 
terest taken in Stock Exchange securities other than those of 
the all-popular oil market. l 

New issues are going none too well. Underwriters were so 
fortunate during the early part of the summer that it is some- 
thing of a rude shock for them to be landed with stock now. 
In the course of the recent issue of English Electric 5 per 
cent. debenture stock we understand that the public took 
little more than 20 per cent., and the price of the stock has 
accordingly dropped to 3 discount below the starting price of 
94. The latter was high, and, although the secunty was 
excellent, the issue Would have been more attractive nearer 
the neighbourhood of 90. Underwriters of the Adelaide Elec- 
tric 5 per cent. tax-free preference shares felt none too happy 
in regard to what they were likely to be left with, and new 
issues are being regarded with closer scrutiny than met them 
when the public were so obviously ready to rush in and buy 
anything some couple of months ayo. 

‘The defeat of the Government on one of the clauses of the 
Electricity Supply Bill aroused little interest in the Stock 
Exchange. It seems, in fact, to have caused more excite- 
ment amongst the politicians than in financial circles. What 
happens nowadays is that a holder of electric lighting shares 
writes to his broker and says that his holding cost him about 
twice as much (if not more) than the present price, and what 
ought he to do in the circumstances? The broker simply 
tukes the letter into the Stock Exchange and asks one or 
other of the principal dealers in the shares, who are com- 
pelled to admit they do not know how to advise for the best. 
It is one of those cases where the outsider is the best judge 
of the situation. Having regard to the difficulty of selling at 
anything like a reasonable price, the proposition tends to re- 
solve itself. The market continues dull and heavy, and is 
likely to be so until more light is thrown upon the position 
which may develop under the Government scheme. Consider- 
ing the opposition that is gathering in regard to nationalisa- 
tion of other industries, some people are already asking 
whether the Electricity Bill may be dropped altogether, or 
greatly modified. Price-changes on the week are limited to 
falls of 7s. 6d. in Brompton ordinary and 2s. 6d. in Metro- 
politans. 

The award of £590,000 to the Marconi Co., as against the 
company’s claim of £7,000,000, caused a break from 65 15-16 
to 53 in the price of Marconi shares. The market went wildly 
excited, and for a time it looked as if there might be a real 
slump. The seven millions, however, was never taken with 
any degree of seriousness in the Stock Exchange, and the 
actual award is held to be not so bad. Hence the appear- 
ance of the report raising the 20 per cent. dividend to 25 per 
cent. was followed by smart recovery to d 15-16 In the price of 
the shares. The subsidiaries have moved narrowly, but on 
the same lines as the shares of the parent company, and 
Marines at 34, Americans 31s. 6d., and Canadians at 16s. 9d. 
are all a little better than thev were. 

London Electric railway companies are doing well in the 
dividend declarations. On District second preference the rate 
is raised 1 per cent. to 24 per cent. as compared with this 
time last year. On City and South London ordinary and 
London Electric ordinary the dividends are at the rate of 
l per cent., both showing an increase of 4 per cent., and the 
same Improvement characterises the 2 per cent. to be paid on 
Central London ordinary. The Metropolitan declares 1} per 
cent., the same as that of a vear ago. The London General 
Omnibus dividend of 4 per cent. is also unchanged. The 
announcements have had no effect upon prices. Home rail- 
wav stocks are out of favour. and, although there was a re- 
covery after the coal strike had been settled. the improve- 
ment did not amount to much. Underground Electrics, how- 
ever, are a better markct. the income bonds coming into 
favour about 95 on the reinstatement of the dividend to its 
full 6 per cent. It may be pointed out that the coupons are 
pavable in New York as well as in London, and at the nresent 
rate of exchange it pavs handsomelv to cash the dividend 
through an American house, the difference working out to 
something like half-a-crown in the £. 

General Electrics show a fall of £1 to 91. Thev are being 
dealt in simultaneously as £10 shares and £1 shares. The 
price of the latter is called 2-2}. As the parish magazine 
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says, developments are expected in this direction about Sep- 
tember. It is interesting to notice that the International 
General Electric Company, which was incorporated in New 
York in January tbis year, has filed its particulars at Somerset 
House, the capital being 20 million dollars, divided equally 
into 7 per cent. cumulative preferred and common stocks. 
British Insulated further weakened to 28, and British West- 
inghouse preference at 2 11-16 are 3 down. Other manu- 
facturing shares are heavy, for which the reason is declared 
to be apprehension of labour troubles. l 

‘In the foreign group, Brazil Tractions have given way 1} 
to 65, and Mexicans continue on the down grade. Bombay 
Electric preference have hardened to 12, and the ordinary 
shares are quoted 57-67. We understand that arrangements 
are being made for the issue of an Indian Electric Supply 
company before long. 

Engineering and similar shares have begun to recover from 
the depression of last week. Babcock & Wilcox fell to 38, 
but have rallied to 33. Siemens have been down to 6} sellers. 
and are now 6. The cable group is fairly steady, although 
the frank warning of the Great Northern Co. in its recent 
report as to possible aerial competition in the future is still 
a cause for some little anxiety on the part of holders in similar 
undertakings. Automatic Telephones are harder at 32s. 6d. 
The rubber market begins to show more signs of life, and 
with the partial raising of the blockade against the Central 
Powers, a better tone is noticeable. With the oil market so 
much in favour, however. the general public are disinclined 
to bother about rubber shares. Several of the armament 
issues have improved, and the tone of the industrial section 
as a whole is certainly steadier than it has been lately. 


SHARE LIST OF ELEOCTRIOAL OOMPANIES, 
Homa Exscrariciry COMPANISS l 


Dividend Price 
1917, 1918. 1919, Rise or fall, p.o. 


Brompton e..  .> œœ» 10 8 6% _ 2610 6 
Ree tse Ordloary . >œ% © 4 8 = 618 4 
do, do. do. & Pref... t t et er í 
Oliy oft London > >» » 8 8 114 = 7248 
. do. Gpercent. Pref... 6 6 10 - 6 0 0 
do. do. 6 cent, Pref, - ; i = 6 00 
ee ee — 5 0 
London Electric .. os e Ni Nil 1 25 f Nil 
.ão. do. 6 per cent, Pref... : : s — i 714 10 
eo ee eon e0e = 8 18 8 

e cent. Pref, ee S == 
Si. James’ and Ban Mall .. sö 9 1 64 — i i5 10 
South London es sè « 6 5 2 — 76 6 
South Metropolitan Pref. .. oo 91 7 his) _ 616 7 
Westminster Ordinary .. .æ. 9 8 SR nan 728 


TELREGRAPHS AND TELEPHONES. 
Angio-Am. Tel, Pref. os Pe 984 
do. Def 


_ 6 4 8 
224 _ 7:8 0 

Onile Te eo ee ee 6 — 6 18 
Cuba Sub. . ee ee ee re — 4 %6 18 ` 
Bastern Extension .. ae oe 163 — *% 28 
Bastern Tel, Ord. .. P sš 1594 _ 5 0 4 
Globe Tel. and T. Ord. .. oe 154 — }è *5 510 
do. (] Pref, ee ee 1 mr 6 18 4 
Great Northern Tel. es ee 28axd — 714 6 
Indo-Buropean ee oe oe 65 _ 618 2 
Marconi eo ee ee ee 5p: + Ġ 4 4 6 
Oriental Telephone Ord, .. PA 2 - 4 0 
United R. Plato Tel, oe oe 7 — å *§ 8 8 
West India and Panama ee ee —_ +4 il 0 
Western Telegraph oo oo 163 —3 “418 9 


ee] 
yy APA A - pe 
Da oes es pa hea o5 a S 8 o B a a ooa oe d 
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Central London Ord. Assented .. 683 — 660 
Me litan ee eo ee ee 26 — 4 16 4 
0. District ee ee 284 — Nil 
Underground BDleotric Ordinary.. Bà — Ni) 
do, do CA” `. 9/- — Ni) 
do. do, Income .. 954 +14 6 4 9 
eer ‘ Forgien Trams, &o, 
elaide Sup. 6 per cent. Pref, .. 6 6 5 
Anglo-Arg. Krams, First Pref. .. 65% Nil 1 = è j £ 9 
ae eT 
e Oe e t.. ee 6 — 
P moa Pe ee — a =n a 
ay Eleotrio Pref. .. -- 6 
British Columbia Eleo. Rly. Pfoe. 5 ` $ = : 8 t d 
do, do. Preferred Nil 32 i7 _ 6 5 8 
. do. do. Deferred Nil Ni 424 — Nil 
do. do. Deb... 60 —1 71 8 
Mexico Trams 6 per cent. Bonds.. Nil Ni 584 —l Nil 
do. 6 per cent. Bonds.. Nil Nil 454 _ Nil 
Mexioan Light Common .. - Nil Nil 87 ems Nil 
s do. Pret. ee ee Nil Nil 504 — Nil 
do. 1st Bonds.. es Nil Nil 644 = aa 
MANUFACTURING COMPANIES. 
Babcock & Wilcox eo ef 15 16 83 
British Aluminium Ord. .. .. 10 10 1% = ae 
British Insulated Ord. .. .. 25 1% 2% ate ban 
British Westinghouse Pref. ‘<2 14 8 \ = Ie 3 4 aa 
Oallenders .. «2 «Swe 2% 2 99 at aa u 
do. Pref, ee ee e 5 64 — 6 
Oastner-Keliner at A ae 93 2 9 a0 
scr Paha ha, al ee oe = — 1 a i b : 
0. o. 5 percent, Deb, .. = 
Blectric Construotion .. S D 10 i = rer 
Gen. Elec, Pref. .. u ae 6 64 103 a A a ” 
e e eo ee oe 10 10 31 —] a4 15 3 
do. a ee eo ee ee 25 95 28 — oy 6 5 3 
Aaa ee ee rr) & t 7 82 — . 6 0 0 
lemons Or css eh OE 
Telegraph Con eo oe .. | 20 25 ae ; 7 7 


*Dividends paid free of Income Taz, 


MARKET QUOTATIONS, 


lr should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, July 29th. 


Latest Fortnight's 
CHEMICALS, &o. Prioe, Ine. or Deo, 
a Acid, Oxalic ae ee se ee rer lb. 1/5 ee 
2 Ammoniac Bal ee ee ee per ton £80 oe 
a Ammonia, Muriate (large crystal) " £78 a8 
a Bisulphide of Carbon oe ee 7 | es we 
a Borax oe eo ee ee ee 0 a3) ee 
@ Copper Sulphate ee ee ee n £46 ee 
a Potash, Chlorate .. ss ee per lb. 1/8 : 
2 , Perchlorate ee ee $) Ld . 
a Shellac Le ae e. oo «per ows. £19 10 : 
a Sulphate of Magnesia .. e. per ton &15 A 
a Sulphur, Sublimed Flowers .. n £28 ‘ 
a , Lump ee eo “ee (1) G4) oe 
a Soda, Chlorate  .. oe e.» per lb. &d. a 
a , orru ee ee ee per ton L Ivi- ee 
a Sodiom ichromate, casks e» per lb. S - 
METALS, &c. 
c Brass (rolled metal F to 12° basis) per Ib. Vlgd. ld. ine. 
c » Tubes (solid drawn) =e j 1/54 tu 1/5} Ld. inc. 
e T Wire, basis ee ee oe "e 1/2} ld. ine. 
c Copper Tubes (solid drawn) .. " 1/74} l4d. inc. 
E » Bars (best selected) .. peor ton £l4o £16 iuc, 
a "n Sheet ee ee oe ” £148 £16 ine. 
a "n Rod .. ee ee ee n £114 £16 inc. 
d rT} (Electrolytic) Bars ee n £105 £18 inc. 
d rT) 1 Sheets ee " Bibs oe 
d " Wire Rods s £133 £18 inc. 
d ” ry H.O. Wire per lb, 4/43 2łd. inc. 
f Bbonite Rod oe ee ee eo it) b/- oe 
Y) Sheet ee ee ee os 2/6 eo 
n German Silver Wire ee ee n 2/6 ee 
A Gutta-percha, fine .. >a ee "n 11/- i 
_ fy India-rubber, Para fine .. és i 2/6 ld. inc. 
¿ Iron Pig (Cleveland warrants) .. per ton Num, ra 
| o Wire, galv. No. 8, P.O. qual, n £42 ks 
g Dead, English Pig.. e o on £24 10 5/- dec. 
_ g Meroury ay ` oo .. per bot. £23 10 10/- to £1 in. 
e Mica (in original oases) small .. per lb. 9a, w 46 a 
e rT) 99 rT) medium rT) 5 - to 10%- 
( my) j 98 19 large ee it | 12/6 to 25-/ & ap. ee 
d Silicium Bronse Wire .. es per lb, 175 Id, inc. 
r Steel, ee bars oe .. per ton or . 
d Tin, Blook ( lish) ee ee ” £265 to £266 £18 inc. 
A n Wire, Nos, 1 t0 16 .. ee por 1b, 4j- oe 
Quotations supplied by— 
a G. Boor & Oo. g James & Shakespeare. 
c Thos. Bolton & Sons, Ltd, h Edward Till & Oo. 
d Frederick Smith & Go. i Bolling & Lowe. 
e F. Wiggins & Sons. Íl Riobard Johnson & Nephew, Led. 
f India-Rubber, Gutta-Percha and a P. Ormiston & Sons, . 
Telegraph Works Oo., Ltd. r W. F. Dennis & Co. 


Rivets Heated by Electric Current. —Two methods of 


heating rivets electrically are used quite extensively, one in which 
the rivet itself short-circuits the secondary of a transformer, the 
other in which granulated carbon short-circuits the secondary and 
radiates heat to the rivets. About 40 heaters of the first type are 
being used by the American Car and Foundry Co., these having 
been found very satisfactory when an air hammer is used for 
riveting. and especially where delays are liable to occur in fitting 
the material to be riveted, since power is required only when the 
rivets are being heated. These heaters, depending on their size, 
will turn out 25 lb. to 250 Jb. (1L kg. to 110 kg.) of rivets per hour 
with a power demand of 7'5 kw. to 30 KW. and an energy con- 
sumption of 20 Kw.-hours per 100 lb. (45 kg.) of rivets. The rivets 
can be heated in 30 seconds. 

The chief advantages of the second type of heater are that the 
rivets can be heated uniformly and without oxidisation. The latter 
is important, because it avoids reduction in size of rivets and loose 
fits, and consequently the necessity of removing them. With one 
of the first heaters of the resistance-furnace type installed at the 
Ambridge plant of the American Bridge Co.. about 200 rivets were 
turned oat per hour at a temperature of 2,000° F. (1,100° C.) and a 
power demand of 40 kw. No tendency to overheat was noticed, 
and the presence of a reducing atmosphere prevented oxidisation and 
the consequent pitting and wastage of rivets. When this type of 
furnace is worked to capacity continuously the energy consumption 
is about 400 KW.-hours per ton of rivets. Including the furnace 
oi ican the initial cost is about $100 per Kw.— Electrical 

OTi. 


Siemens-Schuckert Strike. —German workers continue 
to work as little as possible, and keep demanding higher wages 
but no agreement has been reached on the wages question. The 
Siemens works discharged 10,000 employés who threatened to 
strike against the advice of their leaders. The dispute is partly 
due to the dismissal of workmen for taking part in the strike on 
July 2lst, which was to have been a general labour strike. 


_A New Electric Hand Lamp.—The Revue Génerale de 
l Electricité, June 14th, describes French patent, No. 488,665, of 


L. Rosengart, which comprises an electric hand lamp driven -by 8 


generator that is kept rotating by an oscillating lever actuated by 
the hand. The lever engages with the rotor of the generator by & 
ratchet. The rotor consists of a multipolar structure with poles 
of alternate sign, and the stator has an equal number of 88 ient 
poles carrying the winding. mo 
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[Suggestions from a Man who has Travelled Much.) 


Tne heading of this article does not in any way 
refer to business in electrical voods with British 
Colonies where legislation on matters electrical is to 
all intents and purposes the same as in England. 
In such places, and under such conditions, especially 
where preferential tariffs are in operation, the 
british manufacturer should be well able to hold his 
own provided he can deliver and that his prices are 
anvwhere within reason. 

We can therefore in this article leave aside the 
question of Colonial business and at once take up 
the question of business in electrical materials in 
countries hitherto almost entirely monopolised by 
the Germans, such as Spain, Portugal, Russia, the 
Balkans, South America and Central America. 

The Germans, one may say, set the fashion in 
matters electrical in practically all these countries, 
and by establishing a large number of sales depots, 
catering to the demand for cheapness, giving ex- 
ceedingly advantageous terms and running a con- 
tracting side to each depot, they succeeded in build- 
ing up a very important and remunerative business. 

During the war thev were to a very large extent 
cut off from Germany, but the effect upon their busi- 
ness was nothing like as disastrous as many people 
thought would be the case, due to the fact that the 
Germans made a practice of never entrusting their 
business to an agent, but instead floated a company 
m the country in which they were operating, with 
the requisite number of more or less ornamental 
native directors on the board. 

Companies founded in this way were empowered 
to manufacture, deal in, erect and operate all classes 
of electrical apparatus and installations, and care 
was invariably taken to fully protect all the designs 
which they were using under the local patent legis- 
lation, 

lhis very excellent arrangement enabled the Ger- 
mans in one country, which the writer knows well, to 
carry on during the war, and supply themselves with 
practically all the materials they required from local 
factories which they had themselves either created, 
hnanced or entered into working agreements with. 

When one bears in mind that this has occurred in 
4 country where the use of electricity is constantly 
extending, where raw materials are cheap, labour 
abundant, and, what is more, where certain classes 
of electrical goods are protected by what may be 
considered a prohibitive Customs ‘Tariff, one is not 
far wide of the mark in saying that there, at least, 
the German electrical industry is in a considerably 
stronger position than it was before the war. 

IS State of affairs does not in any wav reflect 
oe ne of the country under discus- 
te contrary, they are to be congratulated 
Hoe risen to the occasion and -having been 

supply practically the whole of their require- 


m ; : i } 
ents during the war from factories established in. 


their own country. 

he said factories, irrespective of who might be 

eo can be considered in every sense of 

ever national industries, and are entitled to 
y protection as such. 

any ote beginning the field was an open one, and 

try an ee who had built up in that coun- 

would jn Se ee to that of the Germans 

B probability have obtained results quite 
oa ory. 

able. the 4 PA there are exceedingly favour- 

numbers D is good, and there are large 

ocal electi n business men at the head of the 

E ca Industry who will not delay in seek- 

market in Central and South America and 


thie 


Mediterranean countries for the goods turned out in 
their factories. These goods cannot fail to find a 
ready market practically everywhere except in the 
United States of America and Great Britain and her 
Colonies, where cheap surface wiring with flexible 
cord is not used to any appreciable extent. 

Due to the many restrictions on export business 
over the war period, the British electrical industry 
has been very severely handicapped, and even at the 
present moment very few firms would be justified in 
making extensive propaganda in foreign countries, 
the result being that the Dutch, American and 
Japanese manufacturers who have not been handi- 
capped to any appreciable extent are doing enormous 
business. 

Undoubtedly some of our English manufacturers 
intend making an effort to secure a proportion of the 
business to be obtained in the South: American 
markets if the occasional advertisements in the papers 
are any indication of the way in which the tide is 
flowing, but the crux of the whole matter is: What 
have the majority of our British firms to offer in 
South America similar in type to and comparing 
favourably in price with American accessories, 
Dutch lamps, and the cheaper grades of wire and 
cebles turned out by factories recently established 
in Spain? g 

The answer to the above question is as follows: 
Absolutely nothing. 

At present it is a sheer waste of time and monev 


for any British firm to put a man ọn the road in 


South America, or for that matter in any foreign 
country, unless the firm is ready at once to put in 
hand stocks of material of a type similar to what 
the people of the particular country are in the habit 
of using and at prices which compare favourably 
with what these people have been in the habit ot 
paying. It is not a difficult matter to get sufficient 
information on types and prices and calculate the 
value of the market from this information, duly 
taking into account Customs dues, freight charges, 
and a reasonable profit at the other end. 

This applies to practically all lines except heavy 
machinery. | 

One has heard of the smart Yankee commercial 
traveller who sold snow ploughs to the Government 
of a tropical Central American Republic, and the 
task of the man selling tumbler switches at eighteen 
pence each in a country where quite a satisfactory 
article is sold at sixpence 1s very similar. 

For the purposes of this article we can divide elec- 
trical firms into two classes as follows: Class 1, 
those which manufacture all they handle; class 2, 
those which manufacture only part of what they 
handle. 

Firms in class 1 should, in the opinion of the 
writer, after duly considering whether the market is 
worth while, float a company under the laws of the 
country in which they propose to work, putting one 
of their own staff in as manager directly responsible 
to them at headquarters; he should, of course, be 
thoroughly acquainted with the language and cus- 
toms of the country, and be able to make himself a 
persona grata with the people. 

As an alternative the firm could finance one of 
its own staff, who would register himself under 
local laws, and trade ostensibly under his own name. 

Either of the above arrangements would be quite 
satisfactory, and would greatly facilitate the grant- 
ing of the long credits customary in South America 
and would generally simplify the collection of ac- 
counts. 

A well-equipped showroom is naturally essential. 
as is also a well got up catalogue in the language of 
the country, with prices of as many lines as possible 
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in the coinage of the country, with also, where 
necessary, weights and dimensions in the metric 
system. | 
“Firms in the second class, and firms which manu- 
facture only one line of goods, such as meters, 
would ‘stand to lose very heavily by founding an 
organisation such as the above, and would get very 
much better results by entrusting their interests to 
a reliable agent, who should be, particularly in the 
case of meters, a technical man. 

In the event of firms in class 2 entrusting their 
interests to a commission agent, they should assure 
themselves that he has suitable literature, and, in 
cases where technical knowledge is required, staff 


capable of pointing out to technical men the advan- 
tages of the lines he is offering. 

Naturally considerable care must be exercised in 
choosing an agent of this kind. He should be ot 
good financial standing, and he should be given 
every facility for granting the customary long 
credits. 

The foregoing remarks are based on the opinions 
which the writer has formed as a result of a number 
of years’ residence in various foreign countries, in 
the majority of which British electrical goods were 
conspicuous by their almost complete absence—a 
state of affairs which it is hoped there will be a real 
effort to remedy in the near future. 
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BREAKDOWNS OF ELECTRICAL MACHINERY. 


By Dr. G. W. WORRALL. 


Ix probably no other ‘type of machinery are the 
causes of breadown so numerous as in electrical 
machinery. The proper knowledge of breakdowns 
and their causes cannot be obtained only by a study 
of machines returned to the shops for repair, but 
a full acquaintance with the conditions under which 
the machines operate is essential. A single break- 
down may teach much, but when the same kind of 
breakdown is experienced many times, deductive 
reasoning and a comparison of conditions and cir- 
cumstances will generally lead to definite and accu- 
rate conclusions. The vast majority of breakdowns 
have but one cause, and no exact scientific know- 
ledge is required to understand it. Dirt, or as it has 
been defined, ‘‘ matter in the wrong place,” is re- 
sponsible, and no precaution can be considered 
unnecessary which will prevent dirt obtaining access 
to the internal parts such as the commutator, arma- 
ture winding, or field coils. 

Damp, oil, and dirt are the greatest enemies of 
insulation; damp and oil are not so serious in then- 
selves, but the danger lies in their forming a con- 
veyine medium for all kinds of injurious matter. 
A certain hydro-electric station was shut down for 
two years, the insulation resistance of the machines 
was practically zero, and yet without any preliminary 
drying they were started up and put on load; after 
a few weeks’ service the machines had an insulation 
resistance of infinity. These machines have since 
viven years of service without any breakdown. Such 
a case is exceptional, and is due to the fact that the 
atmospheric moisture was pure, and the insulation 
had not suffered any deterioration. The presence 
of damp frequently causes repairs on site to turn 
out very unsatisfactory. The insulating materials 
may be dry when taken out of the store, but by the 
time they are put into the machine have absorbed 
moisture, and the varnish is applied without stov- 
ing. A very bad example of this kind occurred in 
a coal mine. An underground motor of 90 H.P., 
2,650-volt, three-phase, coupled to a pump, broke 
down to earth in the stator, and was repaired in 
position. The repaired coil broke down again in 
a week, and as the owners refused to bring the 
motor to the surface, the repair was again effected 
in the pump chamber underground. A month later 
the repaired coil broke down once more, and the 
owners then allowed the motay to be sent to the 
makers’ works. A repair was again effected, but 
under favourable conditions, and no further trouble 
was experienced. 

Where failure of insulation occurs, a green dis- 
coloration is sometimes observed near the point of 
breakdown, and there seems little doubt that it is 
In some way associated with the failure. Chemical 
analysis shows that where the discoloration occurs 
chlorine is frequently present: one possible source 
of which is soldering flux. Zine chloride has been 
found present in considerable quantities, even in 


soldering paste which is guaranteed to be free from 


this substance. Ordinary soldering spirit is used 
in most shops for the purpose of cleaning the solder- 
ing iron and for tinning the conductor ends. A 
common practice is to dip the hot metal in the spirit, 
which splashes all round, and it is quite conceivable 
that spots reach parts of the machine which are sup- 
posed to be entirely free from such materials. The 
vreen discoloration may also be due to the vege- 
table and fatty acids contained in the flexible varnish 
with which the insulation is impregnated. It is 
venerally admitted that some action takes place 
during the process of oxidation of the varnish, and 
even when the varnish has hardened, further action 
may take place, which may adversely affect the 
insulation which the varnish is supposed to protect. 

Discoloration has been noticed more particularly 
in connection with built-up mica used in commutator 
construction, and in this case it is probably due to 
the methylated spirit used as a solvent of the varnish, 
or cement employed in the construction of the mate- 
rial. It is practically impossible to make a quantita- 
tive analysis of the green product as the quantity 
present is always too small. 

A very remarkable series of breakdowns in which 
the green discoloration was noticed, occurred in 
connection with two 300-KW., D.C. gegerators and a 
100-H.P. D.C. motor, all of which broke down in suc- 
cession at short intervals in exactly the same way. 
The failure was in each case due to short circuits 
between the commutator segments at the bottom of 
one of the V grooves. There was no sign of any 
foreign matter present, but around each place where 
a short circuit had occurred the micanite and the 
copper were discoloured green. The short circuits 
were most likely due to the action of the solvent of 
the varnish on the copper, but there was also the 
possibility of traces of soldering spirit or even 
soldering paste being present. The soldering paste 
used was found to contain zinc chloride, and the 
micanite also showed traces of chlorine. 

Although it is suggested that in many cases of 
breakdown the cause lies in the nature of the insulat- 
ing materials, similar machines made of the same 
batch of materials at the same time do not all show 
the same defects. The generators and motor cited 
above were only three machines of a 600-Kw. installa- 
tion, comprising motors of 10 H.P. and upwards. 
The remainder of the machines proved satisfactory. 
and other machines turned out by the makers at the 
same time were free from the defect. This naturally 
throws some doubt on the conclusion that the fault 
is inherent to the materials, for the question is at 
once asked, why have not other machines failed in 
the same wav? At the same time, it must be admitted 
that the failure of three machines in the same way iS 
better proof that the material was faulty than the 
survival of the other machines was proof that the 
material was good. No really conclusive explana- 
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tion of this particular case was arrived at, but after 
rebuilding the commutators the trouble was not 


experienced’ again. 


Producer-gas fumes have a very bad effect on in- | 


sulation. More than one person who should be 
an authority on the subject has stated that the fumes 
have no bad effect on the insulation, and the only 
trouble is with the conducting deposit behind the 
commutator. The deposit which forms behind the 
commutator is a very fair conductor, but the effect 
of the gas fumes on the cotton insulation is very 
serious. When the armature is wound it should be 
dried in vacuo and thoroughly impregnated with a 
flexible varnish; merely painting with varnish 1s 
quite inadequate. Some makers have tried impreg- 
nating with gum, which 1s very effective, but in the 
event of repairs being necessary, the removal of a 
coil is a very difficult matter. Although the insula- 
tion may be perished it may hold together for a 
considerable time, but when one point gives way 
failures at many other points follow instantaneously. 
A 300-KW., 220-volt, D.c. dynamo was driven by an 
engine using producer gas. The insulation resis- 
tance of the field coils steadily diminished to a very 
low value; there was, however, no sign of any actual 
failure until suddenly all the ten coils burnt out to- 
gether. The commutator of a machine subject to 
gas fumes becomes coated with a copper salt which 
is sufficiently non-conducting occasionally to prevent 
a dynamo exciting. Conducting deposits which 
lodge underneath the overhang of the armature 
conductors at the commutator end cause the greatest 
trouble where they form a leakage path between the 
bare copper ends of the conductors and the armature 
spider. Much can be done by insulating the con- 
ductors right up to the commutator lugs, and by 
varnishing the metal, but a more effective preventa- 
tive is to increase the length of the leakage path 
and exclude all crevices where the deposit may lodge. 
The actual way in which this may be carried out de- 
pends upon the design of the machine, but generally 
a sheet of press-spahn is laid between the armature 
conductors and the supporting ring; the sheet is 
bent over and tied to the spider arms. In this way 
a smooth inclined surface is provided upon which 
the deposit cannot accumulate. For insulation, mica 
or micanite should be used wherever possible, as 
these materials resist the action of the fumes better 
than cotton, 
The precautions suggested will greatly improve 
the running of electrical machines subject to pro- 
ducer-gas fumes, but the most effective precaution of 
all is to ventilate the engine room in such a way that 
the fumes do not reach the machines. There should 
be no opening in the wall between the producer 
plant and the engine room, or if an entrance 1s 
necessary the door should be opened as little as 
Possible, and made to close automatically. The ven- 
ution should be so arranged that the inlet of fresh 
air 1s close to the generators, so that the gas fumes 
do not pass over them. Most engine houses are 
TAa so that the main door and windows are 
oe generators, but they act as inlet or outlet 
‘ly ding to the direction of the wind; a fan should 
oP be provided to ensure that the air currents 
Pa the required direction, In the absence of a 
5 A in the roof directly over each genera- 
cE great assistance in maintaining a good 
„osphere round the machines. 
e a chemical fumes generally is much 
caution sh y the presence of damp, and every pre- 
hens ould be taken to keep the windings dry. 
ee ae is not in use, glow lamps should 
should be fee t inside the case, and the windings 
the macl requently cleaned, stoved, and varnished, 
ee ae are to be kept free from an abnormal 
ind a reakdowns. Conducting deposits be- 
commutator are not always due to gas 


ume j 
T A may come from the general dust in the 
phere. D.c. turbo-generators run great risk 


of ` . X 
failure in this respect, and should whenever pos- 


_ sible be provided with filtered air. 


In the power 


house of an iron works two 450-KW., 220-volt, D.C. 
turbo-generators running at 2,25Q R.P.M. were run 
for about 12 months without being opened up for ex- 
amination and cleaning; eventually the equalising 
connections at the back end of the armature of one 
machine burnt out, and a fortnight later the arma- 
ture of the other machine broke down in the same 
way. On examination it was found that a mixture 
of coal and iron dust and oil had collected under- 
neath the connections to the commutator, and had 
set up short circuits between the conductors. The 
coal dust was burnt to ash, but the insulation of 
the armature conductors was undamaged except 
where the burning had occurred. The equalising 
connections, however, were of much smaller section 
than the armature conductors, and had overheated 
and burnt out. It was found necessary to strip and 
completely rewind both armatures in order to fit 
new insulation at the back end. The strong draught 
of the generators had drawn in dust from the atmo- 
sphere, and oil from the bearings, and the mixture 
had not only lodged behind the commutator, but 
filled up the air gap solid and partly choked the 
outlet grids on top of the machine. After the acci- 
dent air filters were fitted with very satisfactory 
results. 

A low or high insulation resistance is not always a 
reliable guide to the real condition of the insulation. 
A machine may have a low insulation resistance, 
and yet the insulation may be in excellent condition. 
The pores of insulating media cannot be so impreg- 
nated or coated with varnish as entirely to prevent 
the access of moisture, and all varnish cracks and 
opens out after a certain time. On the other hand, 
if moisture be absent, and there is no actual fault, 
a machine may have a very high insulation resistance 
and yet be in very bad condition owing to real de- 
terioration of the insulation. 

The insulation used in electrical machines is of 
necessity for the most part of a very flimsy nature 
from a mechanical point of view, and although the 
machines may be designed so as to relieve the insula- 
tion to a very great extent of mechanical stresses, 
there are still stresses due principally to electro- 
magnetic causes which seriously endanger the 
machine. Generally the stresses cause a slight move- 
ment when the load is suddenly changed or the cur- 
rent is switched on or off, and in time the movement 
causes abrasion of the material. This is particu- 
larlv the case with field coils. In the old davs the 
coils were wound on metal formers and the insula- 
tion was protected. but in most modern machines 
the coils are only taped round and wedged on the 
poles to prevent movement. When, however. a coil 
repeatedly expands and contracts, due to heating 
and cooling. it often becomes loose, and on switch- 
ing the field current on or off the coil is moved on 
the pole, so that in course of time the conductor 
becomes earthed. If the coil is on the top of the 
machine considerable difficulty is sometimes experi- 
enced in detecting the fault. as when the machine 
is running, and cannot therefore be tested, the coil 
is lifted and the earth appears, while when the 
inachine is stationary the coil is resting on the pole 
shoe and the earth disappears. The absence of the 
metal former has, of course, many advantages, but 
if it is discarded much stronger insulation should be 
used, and the coils more effectively secured. Another 
weak point is found at the end of the armature slots; 
in some makes of machine the coils are bent round 
too sharply, and the edges of the slot are not suff- 
ciently insulated. 

The power which a modern machine will develop 
is generally limited by the permissible temperature 
rise, and the actual temperature rise depends upon 
the effectiveness of the arrangements for dissipating 
the heat generated. The problem is of very pressing 
importance in high-speed turbo-generators where the 
radiating surfaces are of relatively small extent. 
There is not much difficulty in ventilating the stator, 
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but the rotor presents a more dificult. problem. In 
some makes the air passages are radial, while in 
others they are axial. Designs are, however, con- 
tinually being varied, and experience has not yet 
led to the general adoption of any particular method 
or design. 

The air is forced into the rotor either by fans on 
the generator shaft or by an external motor-driven 
fan, and apart from the extra cost, the advantage 
seems to lie with the latter system. The higher 
efficiency of a properly designed motor-driven fan 
over the type of fan usually ntted on the generator 
shaft appears to compensate for the extra loss in- 
curred in driving the motor. Many generators have 
fans which are very’ badly designed and finished, 
thereby seriously impairing the efhciency. In the 
case of an a.c. turbo-yenerator the rotor of which 
seriously overheated, the fan on the generator shaft 
lad an outer set of blades to supply air to the stator 
windings, and partly ventilate the stator core, and 
an inner set which was intended to supply air to the 
rotor and through the rotor to the stator core. The 
effect of the rotor fan was tested by arranging 
baffles to cut off the action of the outer fan, and 
it was found that practically no air passed through 
the rotor. This was no doubt due to grooves which 
were cut in the taper portion of the rotor shaft 
between the fan and the rotor to conduct the air, 


but which apparently acted as fan blades in opposi- 


tion to the fan fitted on the shaft. The result of 
this test was confirmed by the fact that when the 
generator was opened up, the rotor ventilating ducts 
were found to be quite free from dust, while the 
stator ducts were dirty. The difhculty was over- 
come by cutting away the fan and installing a motor- 
driven external fan which produced sufficient pres- 
sure to force the air through the rotor. 

Wherever there is the slightest risk of dust en- 
tering a turbo-generator air filters should be fitted. 
Even dry dust will become hard and closely packed 
under the action of centrifugal force, and will fill 
up the ventilating ducts and interstices of the wind- 
ings. The rotor of a 1,500-KW., three-phase turbo- 
alternator running at 3,000 R.p.M., completely burnt 
out due to ducts and windings being choked with 
cement dust. Two air filters were in use, a dry 
filter in a room below the turbine and directly in the 
main air passage, and a wet filter through which 
the air entered the room. All the air passed through 
the dry filter, but it was out of order and inefficient. 
The wet filter would probably have been satisfac- 
tory, but a door into the room was not sealed, and 
was often open, so that the wet filter was not fully 
in the air circuit. The whole arrangement was 
badly designed and of very little use. The design 
of fan which is fitted to motors is often very weak 
mechanically, the blades are badly secured and are 
liable to break away from their fastenings. In the 
case of a 100-H.P., three-phase motor, pipe venti- 
lated, the blades came out through the air outlet, 
having been thrown up a vertical pipe 6 ft. long. 
round a right angle bend. and along a pipe several 
feet in length before reaching the exit. A new fan 
was fitted, but the same thine occurred again; after 
this series of accidents the fan was redesigned. 


(To be concluded.) 
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Bovk-keeping and Cost Accounting for Facterios. By WILLIAM 


Kext. Pp. 200; 7 figs. London: C y 
ee ar g ondon: Chapman & Hall. 


f l ; l 
rhe author, in his opening remarks, states that he was a 
bookkeeper and cost accountant before he became an engineer. 
A happy combination, and one that enables the author to deal 
with his treatise in a manner that is interesting and com- 
prehensive to the manager, engineer, accountant or clerk 
engaged in manufacture or industry. Moreover, the work is 
“ up-to-date,” containi 0 
p , containing numerous illustrated forms of 


various manufacturing records. The size of the pages, 8ł in. 
by 11 in., allows the forms to be printed without using folders. 
‘No apology is necessary in introducing this work to the elec- 
trical industry, although the author deals, inter alia, with 
printing shop costs and cost accounts for a baker; as many 
good ideas have been obtained from methods used in various 
works that are entirely different in their outputs. The author 
wisely deals with the elementary principles of book-keeping. 
Too often in books of this description elementary principles 
ure omitted, it being taken for granted that a reader knows 
the A B C of the theory, whereas owing to force of circum- 
stances, say an engineer or a chemist in a managerial capacity, 
snay know nothing or next to notuing of the elementary prin- 
ciples of book-keeping, which it is essential he should know, 
if he wants to be an expert at costing, as book-keeping and 
efficient works costing are relative. 

Modern methods of book-keeping are aptly described, such 
as the combined journal-ledger, safeguard ledger, Ke., also 
accounts for retail merchants, selling prices, turnover. ‘The 
chapter on cost accounting, cost-finding methods, and use of 
job tickets is very lucid, and can be easily followed by any in- 
telligent student. The complex problems in connection with 
the correct allocation of burden charges are dealt with at some 
length, and tbe different methods described are interesting. 
That the author attaches great importance to this factor is 
evident by the detailed descriptions. 

The chapter on depreciation deals with various methods: 
“ Straight line,” ‘* Percentage on diminished values,” ** Sink- 
ing fund.” Fundamentals of a cost system, statisties, cost of 
idleness, uses of cost, book-keeping by machinery are worth 
more than an ordinary glance over, and to the up-to-date man 
a little study will be time well spent. 

Costing and book-keeping for iron works, steel works, foun- 
dries, machine shops, textile mills, &c., are described. The 
few pages that might interest a number of our readers most 
are power plant costs. The author deals with the principles ol 
these costs, but does not give in anv detail methods of costing. 
A very interesting table is given showing comparative cost of 
operation and maintenance of seven central stations, these are 
American undertakings, and it would have ‘been more im- 
teresting jf the author had amplified this section with more 
detail of American practice, such as he gives in the chapter 
‘Costs in a printing shop,” in which there are numerous 
illustrations of cost accounts and records. The book con- 
cludes with Chapter XXI, reports to stockholders, education 
of accountants, &c. This work might. be termed a compen- 
dium of costing, dealing with costing in general, rather than 
specific instances, as in some cases the detail is given at 
length and in other cases detail is brief. The work is recom- 
mended to all students of scientific business management. 


We Compete? By G. E. Marrin. Pp. x + 159 and 
chart. London: Skeffington & Son, Ltd. Price 4s. 6d. 
net. 


The sub-title of this book is * Germany's Assets in Finance, 
Trade, Education, Consular Training, &c., and a proposed 
British War-Cost Reduction Programme.” Mr. Mappin, who 
has written it, is also the author of ‘* The Hidden (1.¢., Ger- 
man) Danger.” It opens with one of Rudyard Kipling 5 
poems, and contains a preface stating the author’s knowledge 
of Germany, an introduction in which allegiance 1s professed 
to the economic views of the Neo-Mercantile School, fourteen 
chapters, and two appendices, concluding with a chart showing 
the relative positions of the five national interests, which are 
agriculture, Industry, commerce, Jabour and general. 

The fourteen chapters cover a history of economics and an 
exposition of the views of the author; a consideration of tech- 
nical universities and commercial universities, and the 
desiderata for each: consular training, public schools, town- 
planning, policy as regards aliens; land, banking, agriculture. 
co-operation, and cartels. In the appendices we find a pro- 
uramme covering work for all; the reduction of Red-tape (with 
a capital R); reforms affecting the whole nation; educational 
reforms; the training of women; the training of apprentices: 
the development of fresh markets; and the reclamation of 
peat bogs. g 

And all this, says you, in a hundred-and-fifty-nine pages. 
Exactly. The covering of so much ground necessarily results 
in a scrappy and disappointing treatment of the many interest. 
ing and important subjects raised. We should have been fal 
more inclined to consider the book to be at least an authori. 
tative exposition of the ideas and suggestions of the school ol 
economic thought which the author believes to be true. if he 
had touched upon about one-tenth of the matters which here 
he has failed to deal with. This is not to say that we should 
have agreed with him, for we detect traces of what we believe 
would prove to be fallacies if the author developed them along 
the lines on which he has started them. For example, 1n order 
to avoid the taking over of secondary education by the State, 
the formation of a Leauue is advocated, which is to come mto 
existence equipped with a monthly journal, a staff of experts, 
and last, but not least. funds. This League would open nego- 
tiations with the public and private schools. and the univer- 
sities, to induce them to fall in line with the ways of action 
suggested by the experts aforesaid. ‘‘ Should this scheme 
meet with but scant response, the League would proceed to 
obtain funds.” We like the bland way this is announcec. 
would issne bonds. which apparently would sell like hot cakes. 
It would acquire old private scbools (compulsorily, we suppose 
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build new ones, and found “one or more” public schools. 
The whole subject of this wonderful League is dismissed in a 
page and a half, and the concluding sentence demolishes a! 
arguments against State control, by stating, with perfect 
truth, that the primary object of all schools 1s to make ‘‘ our 
boys” —why not our girls, too?—good Christians, good citizens. 
and efficient workers, while profit-making is a very secondary 
interest. The school is, in short, a public investment, and 
public control over all education is the right and logical. method 
of dealing with the situation. 

The training of women in land work, to enable them to 
emigrate, is dealt with in less than seven pages. They are 
not to emigrate until they are 21, and are to have two or 
three years’ work on Government farms before they get really 
on to the farms they are to cultivate. All this time they meet 
no men, so they will be quite grown-up when they marry. 

To compete with the cartels we must ‘‘ create organising 
companies.” Little more than two pages tell us how to do 
this. Our readers will not suspect us of any desire or intention 
to mock at the well-meant efforts of undoubtedly patriotic 
persons to make England ‘‘ Wake Up” and “Think Imperi- 
ally,” but such superficial and incomplete treatment of 
national affairs as this book gives us does a minimum of good, 
and only makes the thinking man impatient with the author. 


OXYGEN AND HYDROGEN BY 
ELECTROLYSIS. 


In the American Machinist for June 28th, Mr. Ethan Viall, 
the managing editor, in the course of a serial on ‘‘ Modern 
Welding and Cutting,” describes various apparatus used for 
the production of oxygen and hydrogen by the electrolytic 


rocess. l 
To separate the gases a diaphragm is necessary, and on 
leaving the electrolyser the gases are conducted to a pressure 
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Fia. 1.—Davis ELECTROLYSER. 


regulating device which equalises the pressures on both sides 
of the diaphragnn ; they are then led to suitable gas holders. 
many industrial establishments the gases are utilised as 
produced, being compressed and distributed by piping; the 
stem can be made entirely automatic, so that when suff- 
cent gas has been compressed the entire plant is shut down. 
But little attendance is required, and the production is under 
perfect control. : l > 
e Davis electrolytic cell is shown in fig. 1; these cells 
are made in two sizes, for 500 and 1,000 amperes respectively. 
Producing 3.96 and 7.92 cubic ft. of oxygen and twice these 
amounts of hydrogen per hour. The solution is water and 


caustic soda or potash, and is contained in a chamber divided 
by the plate a, fig. 1. which forms the cathode; the anodes B 
are suspended on each side of the plate, and are surrounded 
by asbestos sacks c, which collect the oxygen and are con- 
nected by ebonite tubes b to the pipe i. The hydrogen is 
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Fic. 2.—INTERNATIONAL ELECTROLYSER. 


led by tube F to the pipe G. Current is led to the anodes 
by the positive busbars H, and returns by the negative bus- 
bars 1, which are attached to the cast-iron cover of the cell 
and connect it with the centre plate and the walls of the 
tank. Valves J are provided on the gas-pipes. As long as the 
pressures of the oxygen and hydrogen gases are the same, 
there is no tendency for the gases to mix, but if the pres- 
sures differ. one will be forced through the fabric and mix 
with the other; to provide against this, the gases from the 
pipes E and G are led through a combined flash-back and 


Fic. 3.—Grour or INTERNATIONAL OxyGEen Co's CELS. 


pressure regulator. Distilled water is introduced through the 
reservoir K, the amount required being approximately one 
U.S. gallon (0.83 Imp. gal.) per 100 cu. ft. of oxygen and 
200 cu. ft. of hydrogen. 

The electrolytic cell shown in fig. 2 is made by the In- 
ternational Oxygen Co., New York. Each cell unit requires 
a floor space of 4 by 40 in., and with the necessary pipe con- 
nections, a head room of about 6 ft. These cells are intended 
to be run on a normal amperage of 600 and a voltage of 2.2 
volts each, using a caustic soda solution. The current may 
vary between 200 and 1,000 amps., the output of gas cor- 
respondingly varying. 

The cell is made up of a thin rectangular-shaped box frame, 
to the sides of which are bolted two cast-iron eae. The 
cavities formed between the centre and side plates are 
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divided by asbestos fabric diaphragms, forming two cham- 
bers. The diaphragms are clamped irectly by metal and are 
not held in place by either rubber or cement. In the upper 
part of the cast-iron frame are reservoirs for the electrolyte, 
from which it is fed to both sides of the diaphragms. There 
are also two gas chambers at the top of the frame, which 
serve as gas traps and gas take-offs, as well as an automatic 
pressure-controlling device. At the bottom of the frame are 
communicating passages which permit the equalisation of 
densities in the electrolyte. The cells are constructed of 
material which makes them practically indestructible. Each 
cell is provided with an eve-bolt to facilitate handling. The 
electrodes are provided with a large number of pyramidal 
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Fig. 4.—CROSS-SECTION OF THE LEVIN ELECTROLYSER. 


projections which greatly increase the area of contact with 
the electrolyte, and facilitate the release of the gases at the 
generating surfaces. At 600 amp. the production of a plant 
per ‘4 hours is 105 cu. ft. of oxygen and 210 cu. ft. of hydro- 
gen ee sq. ft. of floor space. A group of cells is shown in 
fig. 3. 

The generator designed by T. H. Levin is of the unit type, 
and is made up of a few standardised parts which. can be 
easily assembled. Details of one of the cells are shown in 
tig. 4, from which it will be seen that in the main the general 
construction is the same as that of others. One notice- 
able difference froin those described, however, is that the 
electrodes are made independent of the casing, being 
separated from and securely fixed within the casing by speci- 
ally designed blocks of asbestos. 

Each compartment has an independent water feed, which 
also serves as a blow-off device to vent the cases under 
abnormal conditions. The surfaces of both the anode and 
cathode are plated with cobalt, which is said to lower the 
over-voltage or voltage in excess of what the gas electrodes 
require. The cells are sent out entirely welded, and com- 
pletely and rigidly assembled, so that they may be, filled 
with electrolyte, connected up, and put into service imme- 
diately. Each cell is 6} in. thick, 25 in. wide and 30 in. high, 
and weighs 185 lb. The total height is 4 ft. 5 in. Even a 
minimum aisle space of 30 in. will leave ample room for the 
removal or replacement of any cell. Each cell is intended to 
opens at a normal amperage of 250. requiring a little over 
400 watts. A battery of 100 cells will occuny a space 4} bv 


31 ft., and is claimed to produce 200 cn. ft. of oxvgen and 
{0 cu. ft. of hydrogen per hour. i 


Blind Workmen.—The directors of the French Thomson- 
Houston Co.. in the course of their annual report, drew attention 
to an interesting experiment which they had made at their works 
at Neuilly. by opening a workshop where only men blinded during 
the war were employed. Work carried on there for nearly a year 
has demonstrated in a convincing manner that many operations 
can be performed by these men under conditions which are ‘per- 
fectly satisfactory on the one hand, and, on the other, that with 
rates exactly equal to those ‘in the case of normal workmen, the 
men soon succeed in earning an eauivalent wage, and sometimes a 
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A PORTABLE KINEMATOGRAPH OUTFIT, ` 


Lessons are often dull and uninteresting, and most people 
will agree that if lessons could be given in such a form as 
to be entertaining, as well as instructive, they would take 
deeper root. Few things teach children to be more obser- 
vant, or give them more pleasure, than to be taught by 
means of the “pictures.” History, for instance, enacted as 
a kinema play would be more interesting, especially as the 


Fic. 1.—PORTABLE KINEMA OUTFIT. 


costumes, furniture, and customs of each period could be 
shown. The same argument can be applied in the case of a 
lectures. A tour through England, or anywhere else, touch- - 
ing all the places of interest en route, and showing them on 
the film, would much more likely cause the audience to re- 
member not only where the places are, but what they look 


Fic. 2.—INTERIOR, SHOWING MECHANISM. 


_ like, which is really just as essential. The educational value 


of the kinema is not always appreciated. By illustrating 

lessons and lectures they are made more impressive, ais % 
is maintained, and study is simplified. Again, 1t olteni o ‘y 
pens in haspitals that a convalescent patient 18 unable a 
move far, and complete recovery is retarded through the ‘ble y 
of mental food. A portable projector would make 1t pom e = 


not only for the patient to entertain himself, but the whole ` 
of his ward as well : 
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Last week we had the pleasure of being present at a demon- 
stration of a portable self-contained form of kinematograph 
apparatus which is being put on the market by, we believe, 
Messrs. Geo. Palner, and which seems likely to be an ex- 
tremely valuable invention for either business or pleasure. 
The appliance is being put forward primarily for the use of 
travellers and demonstrators, in order that they may display 
moving pictures in a buyer's office showing manufacturing 
process or the actual operation of the appliance they are 
endeavouring to sell, but the device is eminently suited to 
and, as indicated above, it seems to us will have just as much 
scope in connection with instructional as with business pur- 

ses. 

The apparatus is compact and efficient; a single case con- 
tains everything necessary for showing a standard size film, 
wherever a supply of electricity is available. All one has to 
do is to place the black leather covered box, which might be 
a sort of glorified camera, on the table, connect it by means 
of an ordinary flexible cord to the nearest electric light 
bracket, and ‘‘ press the button.” Immediately a slight 
whirr is heard inside the box, and a perfect picture is pro- 
jected on to the wall or door of the room. The great charm 
of the projector is its simplicity; there is no fear of anything 
going wrong or getting out of order. No screen is necessary, 
and a picture can be shown from a few inches square on the 
office wall to one 10 ft. square with the projector 30 ft. dis- 
tant. The light, power, mechanism, and filins are all self 
contained, giving maximum service in minimum space. Fig. 1 
shows the leather covered box, the dimensions of which are 
17.5 in. X 17.5 in. X 7.5 in.; it is readily portable, weighing 
but 20 1b., including 1,000 ft. of standard sıze film. 

Fig. 2 shows the interior of the case; in the centre can be 
seen the film reels, one of which runs loose on the shaft, 
from which the film is unwound, passes through the projector 
and is then rewound on to a second reel. Standard size films 
of any make can be used, and the outfit will take 1,000 ft., 
which is sufficient to show a picture lasting about 20 minutes. 
A feature is that after a picture has been shown the reels can 
be taken out, reversed, and the film rewound ready for the 
next projection. This operation occupies but a short time; 
the two rollers shown at the bottom right-hand of fig. 2 are 
for straightening out the kink in the film when rewinding. 
The projector is situated in the top right-hand corner (fig. 2); 
it differs little from the ordinary machine, many of the com- 
ponent parts being identical; no trouble should therefore be 
encountered when renewals are required. Very little lens 
adjustment or focusing is necessary, but this can be done by 
means of the lever shown passing through the top of the case. 
Behind the projector and enclosed in a metal box is the 4-watt 
lamp, and in the left-hand bottom corner the motor which 
drives the mechanism can be seen. The plunger projecting 
through the top of the case above the lamp manipulates the 
resistance for dimming the light when required. Attached to 
the motor shaft is a small fan which draws in air through 
the grid shown at the bottom of fig. 1; after cooling the 
motor the air passes up around the lamp and out at the top 
of the case. The motor and lamp are separated from the 
rest of the apparatus by a metal partition as shown in fig. $, 
and the whole box is lined with asbestos, the fire risk being 
consequently negligible. 

As previously mentioned the projector can be connected 
to any electric lighting bracket; normally the pressure re- 
quired is 110 volts D.C., but the appliance will run equally 
well on a.C., and also an auxiliary resistance can be supplied 
if required to enable it to be run when a supply pressure, 
above 110 volts has to be used. The cost of the complete 
outfit is reasonable, and its running costs, including the hire 
of films, is quite low. While ordinary standard size films can 
he used, arrangements are now being made for the supply 
of special films suitable for lectures and similar educational 
purposes. To meet the requirements of prospective users 
who would not be prepared to purchase an outfit outright, 
we would suggest that arrangements be made under which 
it would be possible to hire a complete outfit, including the 
films. Were such facilities provided we believe there is a 
wide and useful field of application for such an appliance, 
not only for business purposes but for pleasure as well. 

_ Every manufacturer realises that one of his first objects 
ls to secure a good salesman for the goods which he manu- 
factures; therefore it should not need much argument to 
convince him that his best salesman in the future will be 
the silent film. which is infinitely more effective than the 
Most eloquent salesman. In Arnerica this tact has been long 
realised, and American salesmen have made profitable use of 
tin the Far East, particularly China. It is now possible to 
show, in the buyer's office, not only what the finished goods 
look like, but the conditions under which they are made, and 
any other point which is likely to influence the prospective 
buyer in the particular article or commodity in which he is 


interested. 


Diesel Engine Users Association.—As a result of the 
representations made by the Association. the Coal Mines Depart. 
ment of the Board of Trade has stated that it is prepared to 
as applications for exemption from the operation of the 

ousahold Fuel and Lighting Order on the part of electricity 
Undertakings using no coal for the generation of electricity. . - . 


SOUTH AMERICAN ELECTRICAL . 
UNDERTAKINGS. E 


THE following notes on the general operations and working 
results of a number of electric supply companies and otber electrical 
concerns in South America, are extracted from more extended 
particulars given in the Review of the River Plate :— 

Compania Argentina de Electricidad, S.A.—As in recent years, 
there having been no improvement in the economic sitnation in 
general, only such works have been carried out in the installations 
of the company as were indispensable to enable it to comply with 
its undertakings in virtue of its concession contracts. A com- 
mencement was made during the year with work preliminary to 
the erection, on land which the company possesses at San Isidro, 
of the main transformer sub-station, main workshops and stores, 
hitherto situated in premises rented for the purpose. The year 
closes with a loss of $79,865°98 m/n. Added to the loess sustained 
in 1917, the loss at December 31st last amounted to $114,657°94 m/n. 

Compania Industrial de Electricidad.—Due to difficulties of 
a technical nature, the production of steel castings only became 
normal in the middle of the year; it has now entered a period of 
profitable activity. The Compania Americana de Luz y Traccion bas 
recently acquired the concessions and installations for the pro- 
duction of electric current and relating to electric tramways 
in Asuncion, Paraguay, the .working of which’ produces grati- 
fying results. The profit for the past year, including 
$2,289'40 gold brought in, was $91.498'42 gold. The reserve 
and amortisation funds amount to 78 per cent. of the share capital. 

Compania Italo-Argentina de Electricidad.—The past year has 
been characterised by notable development—i.e., an increase of 
62°15 per cent. in energy gencrated. Total output in 1917, 
31,345,363 KW.-hours ; in 1918, 50,827,658 KW.-hours. In spite of 
the increase in the production of energy, the company was able to 
withstand the grave fuel crisis and to maintain its services. 
The installations carried out were fewer than in previous years ; 
they comprised principally installations intended to cope with the 
increasing demand for energy in the central zone, and especially in 
the southern part of the city. The work of augmenting tbe 
generating capacity at the principal power house, commencd 
during the period under survey, is very well advanced, but it was 
not possible to complete it during the year; it may be so this year. 
There is about to be put into service a new turbine-generator of 
12,500 K.v.A., the largest in the country. The increase in the 
numbers of customers has continued. The gross profits for the year 
amounted to $954,480. The Board proposed a dividend of $6 m/n 
per share-—or, say, $300,000. . 

At the principal (“ Pedro Mendoza’) power house, in May, 1918, 
a new pumping and boiler plant were brought into service, and 
in September the enlargement of the building, so as to accommodate 
four more boilers, was started. 

In the last quarter of 1918 the two new steam genera- 
tors and their accessories, economisers, and chimney, were 
delivered. 

In the beginning of that year there were erected, in the 
principal power house, several installations for the manipulation, 
transport, and automatic loading of certain low grade, fine ground, 
fuels, which were used throughout the year in large quantities, 
by means of a special system of intensive combustion, in order to 
make good, as adequately as possible, the scarcity of ordinary fuel. 
The new turbo-alternator of 12,500 K.V.A. was nearly ready for 
working at the end of the year. The delay in dispatching from 
Europe the requisite steam pipiny—received only at tbe end of 
January of this year—retarded the installation of this powerful 
unit. In regard to secondary generating atations and transforming 
sub-stations during the year, two converters were installed, each 
of 1,000 kw., one at the “ Balcarce“ sub-station, and the other at 
the “ Moreno ” sub-station. , 

Two units. each of 500 Kw., were withdrawn from the “ Tres 
Sarg: ntos `” sub-station, and the " Moreno” sub-station respectively. 
The construction of three new units each of 1,000 KW. was put in 
hand for installation in 1919. When the new units are in- 
stalled the total plant for the supply of direct current will be :— 


KW. 


13 Diesel generator groups with a total capacity of ... 6,500 | 
21 converter groups with a total capacity of ... ... 19,500 


26,000 


The number of static transformer sub-stations was notably 
augmented. At the end of 1917 there were 17 sub-stations in 
existence, with transformers of 3.040 K.v.a.; at the end of 1918 
there were 36 sub-stations having 8,495 K.V.A. capacity. 

In the middle of 1918 the contract of 1915 relative to supply of 
electric light to the port of the capital was modified, all the arc 
lamps being changed for metallic-filment lamps ; by this means it 
was possible to improve the service, and the company was relieved 
of the grave technical and economic difficulties occasioned by the 
lack of suitable carbons for arc lamps. The total number of con- 
nections in active service at the end of 1918 amounted to about 
24,000, showing an increase of 5,000 over the year 1917, or approxi- 
mately 26 per cent. This increase in connected installations 
represents altogether an installed load of over 16,000 kw. The 
high average of installed load per unit is explained by the fact 
that it has to serve some very powerful installations. During 
1918 the following (amongst other) connections were made :— 
Gath & Chaves, Ltd., Harrod's, Ltd., Tienda “A la Ciudad de 
Mexico,” Fabrica Argentina de Alpargates, Franoo-Argentina 
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establishment, Marine Arsenal, Central Argentine Railway. The 
increase in number of customers was again very important, not- 
withstanding that the company had limited ita action to intensl- 
fying the working of the central and southern zones of the city, 
not extending it to other districts. The services rose from 23,000 
contracted for at 1917 to 28,000 at 1918, and installed load rose 
from 52,000 to 63,000 Kw. 
ENERGY GENERATED. 
K.W.H. 


. -By turbo-alternators (u.1., three-phase, 50 periods) .. 40,549,400 
* By Diesel-dynamo sets (L.T., D.C. for general 
aervice and traction) oe es ie e. 10,278,258 


Total Ao P an 4 eas 50,827,658 


ENERGY CONVERTED AND TRANSFORMED. 


By rotary converters to .p.c. (for general service and K.W. 
traction .. arau, 38 ~ ae ae co se 24,166,042 
By static transformers to th -phase current (50 periods, 
low-tension) .. ee ie eg oe ‘oe .. 7,876,000 
Total sa es ot oe 82,042,042 


Energy distributed to the cables from power houses, sub-power houses 
and sub-stations, in the form supplied to clients (the company’s own 
consumption being deducted in each case). : 


General Service— K.W.H. 
D.C. ‘is A “a 2h sò Gg Ss .. 80,190,696 
Three-phase alternating current : 
L.T. gu ee we oe oe An a ee 17,876,000 
H.T. ee ee 5 4,419,611 


Total s'i es ee a ee .. 42,486,807 


Traction Service— 
D.C. aes ls oh “3 iá za ae .. 8,655,693 


Grand Total .. he Sa ane ee oe .. 36,142,000 


NEW .PATENTS APPLIED FOR, 1919. 
= (NOT YET PUBLISHED.) 
aay Sonali ghia for this journal by Mussrs Ssrron-Jones, O'Dsit ane 


s (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 385, High Holborn, London, W.C. 1. 2o 


17,583. “ Radiating antenna systems." BRITISH Twomson-Houston Co. 
(General Electric Co.) July 14th. 

17,596. “ Reactance coils.” C. TurNsBuLL. July 14th. 

17,601. “ Electric apparatus for prevention of corrosion in steam boilers, 
&c.” A. S. Gus. July 14th. 

17,603. “ Plates for electric accumulators.” H. De MARTIS and UNIVERSAL 
Accumutators Co., Lro. July 14th. 

17,620. ‘‘ Electro-plating process and attachment.” A. G. Snect. July 14th. 
17,622. “ Sparking plugs for internal combustion engines.” C. M. E. L. 
Monnier. July lth. (France, July 13th, 1918.) 

17.637. “ Electrical heaters.” J. R. Quain. July 14th. 

17,639. “ Electric cut-outs.” E. A. Petmmnory and SIEMENS Bros. & Co. 


17,640. * Selecting devices for auton»șic telephone systems.” E. A. 
PetitrHoRY, SIEMENS Bros. and G. P. Sun ser. July láth. 
17,641. “ Selecting devices for automatic telephone systems.” SIEMENS 


Bros. & Co., G. P. Suuser and D. A. CurRIsTiAaN. July 14th. 

17,669. “ Electrical fuse carrier.” G. Brereton. July 15th. 

17,686. “ Manufacture of metallic filaments. BRITISH Tnomson-Houstox 
Co. (General Electric Co.) July 15th. l 

17,701. ‘Electric radiators, &c.” ExcLisH ErectRIC Co. and R. WEAVING, 
July 16th. 

17,726. “ Electrica! starting set for automobile engines. A. H. Pyne. 
July 15th. o , 

17,764. “ Illumination device for use with trolley poles of electricallv-pro- 
pelled vehicles. L. H. Davis. July 16th. 

17,774. “ Means for timing or setting valves and ignition of internal- 
combustion engines, &c.” E. J. KysocH. July 16th. 

17,787. “ Safety transformers for low current coils.” A. Pereco. Iuly 16th. 


17,790. ‘‘ Impulse-transmitting devices for automatic or semi  omatic 
telephone systems.” AUTOMATIC TELEPHONE MANUFACTURING Co. ).., 16th. 
(United States, September 13th, 1918.) 


17,800. ‘‘ Electric starting appliances for internal-combustion engines.” 
A. A. Price. July 16th. 


17,803. “ Electrode holder for electric arc welding and depositing metals.” 
ALLoy Werning Processes, Lrp., and H. B. Savers. July 16th. 


17,813. “ Thermostatic regulators.” British THomson-Houston Co. 
(General Electric Co.) July 16th. 


17,814. “Sparking plugs.” P. A. ALLEN. July 16th. 


17,821.“ Heating material or performing chemical processes in electrical 
furnaces.” AKTIEBOLAGET KVAFVEINDUSTRI. July 16th. (Sweden, April 12th.) 


17,869. “ Telephone, &c., systems.” |. W. P. THOMPSON. | (Compagnie 
Generale de Radiotelegraphie.) July 17th. l 


- 17,870. “ Electrical low-tension oil switches.” R, T. Norton. July 17th. 
17,888. “ Appliance ‘for operating magneto-ignition apparatus of automo- 
bile internal-combustion engines.” H. W. Bamber. July = 17th. 
17,893-4. “ Switching apparatus for selecting and operating sets of elec- 
trical contacts.” G. A. BETULANDER. July 17th. (Sweden, April 2nd.) 
17,895. “ Circuit arrangements for telephone plants.” G. ; ETULAN 
July 17th. (Sweden, April 2nd.) j Aaii Do 
17,696. “ Electromagnetic switching apparatus.” 
July th. (Sweden, April 17th.) 
17,902. ‘ Electric arc furnaces.” British Tuomsox-Hovston Co. and H. 
C. Hastincs. July 17th. 
17,917. “ Device for locking electric la aoa) Caer: | 
July 17th. ocking e MPs. I. ARCHER and J. Ben. 
17,944. “ Apparatus for reducing ‘strength of electri “O W. 
Hucues. July 18th. : aS ae ap 8 ae i a f iè Ps a 
17,968. “ Electric storage, &c., batteries.” E. W: C z i 
Battery Co. July 18th. ` OnE eee 
17,974. “Telephone leads, &c., for kite balloons, &c.” 
July 18th. > 
17.987. "X-ray tube shields.” Bemisu THossox-Hovus : 
Eieetrsie Co.). July 18th- i i oo is oe 


G. A. BEetTULANDER. 


O. S. STILES. 


*Evershed & Vignoles and W. Clark. August 6th, 1918. (128.,787.) 


17,988. “ Electric furnace control apparatus.” H. A. Winne. July 18th, 
18,001. “ Magnetos.”” J. H. RUNBAKEN and W. Torrance. July 18th. 
18,003. “Electric boiler.” E. Piguexez July 18th. (Switzerland, Octo- 
her 4th, 1918.) 

18,004. “ Electric furnace.” E. PIQUEREZ. 
September 2nd, 1918.) 

18.005. ‘Sparking plug for internal-combustion engines.’ 
July 18th. (Switzerland, December 18th, 1918.) 

18.006. “ Resistance for electric furnaces.” 
(Switzerland, February 20th.) 

18,016. “ Electric furnaces.” Evectro METALS, Ltp., and T. D. Roserr- 
son. July 18th. 

18.027. “ Apparatus for converting direct current into high-frequency 
alternating current.” A. W. Date. July 18th. 

18,034. *“ Telephone transmitter." J. S. Timmons. July kth. 


July sth. (Switzerland, 


4 


E. Piquerez. 


E. Piguerrz, July 18th, 


NN aa- 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subscquent proceedings will be taken. 


1917. 


2.639. ELECTRICAL SIGNALLING OR INDICATING AFFARATUS ESPECIALLY APPLICABLE 
FOR SIGNALLING ORDERS OR NUMERICAL DATA. E. A. Graham. August áth, 
1916. (Divided application on 11,052/16.) (128,594.) 

11,154. ELECTKIC BATTERIES. G. N. Antonoff. August 2nd, 1917. (128,600.) 


11,217. ELECTRIC ARC LAMPS WITH ROTARY ARCS. L. Mauc!aire, A. Garbarini 
and G. Gautier. August 3rd, 1917. (128 ,606.) 


11,360. ALTERNATING CURRENT GENERATOR OR ROTARY CONVERTER GROUP. Soc. 
Francaise Radiv-Electrique. August áth, 1916. (128,614.) 

11,389. LAMPS OR LANTERNS FOR AEROPLANE FLYING MACHINES AND OTHER AIR- 
crart. Fuller Accumulator Co. and H. C. Brown. August 8th, 1916. (Cog- 
nate application 1,321/18.) (128,615.) 

11,658. APPARATUS FOR THE CONCENTRATION OF ELECTRIC WAVES IN A SINGLE 
DIRECTION OK UPON A FIXED POINT. L. Rota and E. Binetti. August 14th, 
1917. (128,624.) 

12.077. Direct CURRENT ELECTRIC MOTORS, J. Y. Johnson. (F.1.A.T., 
Fabbrica Italiana Automobili Torino Soc. Anon.) August 22nd, 1917. (128,648.) 

12,441. REFLECTORS FOR USE IN WIRELESS TELEGRAPHY AND TELEPHONY. Mar- 
coni's Wircless Telegraph Co. (G. Marconi.) August 29th, 1917. (128,665.) 

12,539. METHOD OF GENERATING IGNITION CURRENTS FOR INTERNAL COMBUSTION 
ENGINES AND APPARATUS THEREFOR. Splitdorf Electrical Co. August 31st, 1916. 
(128,672.) l 
| 49,577. RECEIVERS FOR WIRELESS SIGNALS. Marconi’s Wireless Telegraph 
Co. and C. S. Franklin. September lst, 1917. (128,673.) ` l 

15,629. APPARATUS FOR ELECTROLYTIC PRODUCTION OF ZINC, COPPER AND OTHER 
METALS. Soc. de Metallurgie Electrolytique. October 28th, 1916. (128,676.) 


1918. 


1,757. WIRELESS SIGNALLING SYSTEMS. British 
(General Electric Co.) January 30th, 1918. (128,682.) 
Bee MAGNETO GENERATORS. W. Phillips and Elliott Bros. May 4th, 191° 
(128,689.) 

8,505. ELECTRIC LaMp-HOLDERS. A. H. Short. May 22nd, 1918. (A` . ton 
to 102,111.) (128,697.) . 

10,480. SrakKING PLUGS FOR INTERNAT. COMBUSTION. ENGINES. G. ",, Aveline 
and F. Souaille. June 25th, 1918. (128,727.) 

10,550. DEVICE FOR SECURING LIQUID TIGHT PASSAGE FOR 7 e CONNECTIONS 
OF ELECTRIC ACCUMULATORS FOR CONTAINERS MADE OF CELLU. +D. A. Dinin. 
June 25th, 1917. (118,092.) 

10,626. DYNAMO ELECTRIC MACHINES, 
June 27th, 1918. (128,739.) 

10,809. SraRnING PLUGS. W. S. Thomas. June 29th, 1917. (118,093.) 

12,725. ELECTRIC CABLE CONDUIT FITTINGS. J. MacDougall and W. H. 
Beresford. August 6th, 1918. (128,786.) 

12,765. DYNAMOS FOR THE PRODUCTION OF UNIFORM CONTINUOUS CURRENT. 


Thomson-Houston Co. 


Vickers, Ltd., and S. F. Barclay. 


12,963. AUTOMATIC REGULATORA FOR DYNAMO ELFCTRIC MACHINES. a 
Thomson-Houston Co. (General Electric Co.) August 9th, 1918. (128.790.) 


13.767. ELECTRICAL RELAYS. C. B. Harlow. August 28th, 1917. (120.376.) 


15,375. TELEPHONE SWITCH APPARATUS. Automatic Telephone Manufacturing 
Co., J. Savin and R. R. Wade. September 21st, 1918. (128,809.) 

18,468. ELECTRIC CIRCUITS INSTANTANEOUSLY SENSITIVE TO PHOTO-ELECTRIC 
action. F. Tavini. November llth, 1918. (128,831.) 

19.957. SPARKING PLUGS FOR INTERNAI. COMBUSTION ENGINES. W. Suckling. 
J. Suckling and B. Carter. December 3rd, 1918. (128,842.) 


1919. 


J. L. Burnham. March 6th, 1918. 


5.464. DYNAMO ELECTRIC MACHINES. 
(124.207.) 

7.862. REGULATING DEVICE FOR MAINTAINING A CONSTANT VOLTAGE OR INTEN- 
SITY IN- DYNAMOS WORKING WITH GREAT VARIATIONS OF output. L. : ouert. 
March 28th, 1919. (128,889.) ee de 17 

11.436. ELECTROLYTIC GAS GENERATORS. I. H. Levin. May @nd, 1917 
(Divided application on 8,207/18.) (126,640.) ; 


eS 


British Scientific Products Exhibition.—The King am 
Queen, accompanied by Prince Henry and Princess Mary, #0 
attended by Captain Sir Bryan Godfrey-Faussett and a 
Fortescue, visited the Central Hall, Westminster, on Tuesc®y 
afternoon last week, to make an inspection of the Exhibition 
The Royal visitors were received by the Marquis of Crewe, Si 
Richard Gregory (chairman of the Exhibition Committee), - 3 
Robert, Hadfield, and Mr. A. A. Campbell Swinton (member 5 
the -Committee), with Mr. F. 8. Spiers (organising poore a 
Their Majesties made their inspection in great detail, and + 
played marked interest in allthattheysaw. The Duke of Connsug i 
accompanied by the Crown Prince of Sweden, visited the Exht 
tion on Wedneeday last week. os A a eS 
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. mental picture, of the present situation. 


PERMANENT PROS SPERITY. 


THE ones of business men in all B of the world are 


directed, at the present. time, to finding adequate and satis- 


factory means for the solution of the biggest problem that 


has yet faced mankind. This problem, which, we repeat, is 


bigger than anything previously encountered, even during 


the war, is that of avoiding an era of slackness, unemploy- 


ment, and misery, which may easily expand into desperation 


and revolution if proper means of controlling the conrse of 
events cannot be found. 

The first essential is a full appreciation: and a clear 
The war brought 
about an immense demand for certain products required 
for the direct prosecution of warfare—the destruction of 
the enemy. The manufacture of . these direct munitions of 
war established in turn a demand for apparatus by which 
that manufacture was to be carried on. This second demand 
increased the need for raw material. All these sections of 
industry required larger numbers of workers than formerly, 
and the demand for workers, taken in conjunction with the 
demands of the fighting services, caused an unprecedented 
scarcity of craftsinen available for agriculture, food pro- 
duction, the manufacture of clothing, building, and the 
general run of ordinary business. 

The enormous demand for labour brought with it the 
necessity for the payment of higher wages, and the scarcity 
of the necessities of daily existence, due not only to labour 
shortage, but also to the shortage of shipping and other 


means of transport, raised the prices of those necessities so 


that wages, although higher than usual, did not suffice to 
meet the expense of living. So further demands were made 
by the wage-earners, and the vicious circle, with which all 
of us, to our sorrow, are so familiar, was established. 

Now, what effect has this war-time situation upon the 
minds of men at the present time, when warfare has al] but 
disappeared >? The increased demand for commodities, due 
to the raising of the blockade, has tended again to the 
increase of prices,- If prosperity is bound up with high 
prices, as some writers appear to think, then surely this 
should be all to the good. But we know instinctively that 


-it i8 not all to the good that prices shall continue to-rise, 


because that will perpetuate, and make much worse, the 
vicious circle which we have already mentioned... There is 
a state of fear throughout all classes and throughout: all 
industry that wages will fall, that the purchasing power of 
our incomes will still further diminish.;.and while there are 
many suggestions for assigning blame and punishment, 
there are few constructive ideas brought forward... We must 
increase production ; that seems to be an agreed axiom. 
How can production be increased if we cannot get the men 
to work ? is the reply. The cost of labour is an important 
item -in the cost of. the finished product; and if labour is 
dear the commodity in the ‘production of whieh ìf ig: ent- 


ployed cannot be cheap. Production follows demand, and 
PaE D- -í 
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prosperity follows production ; supply, or production, gives 
rise to cheapness, which stimulates demand. Now demand 
not only brings about supply, but, as we have seen, is & 
direct cause of higher prices, and to maintain cheapness, 
which is an essential feature of high demand, and, there- 
fore, of prosperity, the supply must always be in excess of 
the immediate demand. 

Thus we have reached a conclusion directly opposed to 
‘that which counsels the limitation of production as the 
means, through high prices, of bringing about prosperity. 
. Demand will itself keep prices as high as they ought to be, 
and prices which are inflated by means of an artificial 
‘limitation or control of supply will tend to defeat their 
object by reducing the demand. We have said before that 
successful trading depends on the sale of the finished goods 
at a price which is higher than the cost of manufacture, but 
not so high as to cause the consumer to buy something else 
or to do without the product—to alter his plans altogether. 
A familiar example will lend force to this hypothesis ; 
electricity for power must be sold at a price which will yield 
a profit over and above the cobt of generation, but which is 
not so high as to make the consumer put in steam or gas 
plant, or to abandon the establishment of his contemplated 
factory. 

The excess supply which we have shown to be necessary 
must be carried as stock, and the rate of production will 
be regulated at second move through the relation which 
is observed to exist, from time to time, between the stock 
and the demand ; the stock will, in short, act as a fly-wheel, 
and steady the load on the engine of production by absorb- 
ing shocks, irrespective of the cause from which they may 
arise. 

Some may seize upon the condemnation of the limitation 
of output to which we have been led, and illustrate it by 
the practice followed by certain Trade Unions, with a view 
to furthering the damnation deserved by that practice. Let 
us not fail to remember, however, that employers and 
manufacturers do very similar things. The output of 
diamonds is controlled so as not to cause a slump in prices. 
Competition in the production of manufactured goods is 
regulated, and prices are controlled in all branches of in- 
dustry by the trading combinations, amalgamations, and 
truste upon which a Government Commision recently 
reported. 

The current issue of Industrial Management contains an 
article by Mr. G. Sumner Small, entitled “ Principles for 
‘Stabilising Prosperity.” In this article Mr. Small arrives 
at the conclusion that “there are three means involving 
Governmental action to avoid or mitigate the effect of 
business stagnation :— 

“1. Utilisation of the reserve purchasing power of the 
Government to sustain the market. 

“2, Providing employment for idle labour on Govern- 
ment work to sustain the purchasing power of the 

individual. 

“3. Equalising the rate of purchase of materials with 
the rate of consumption through Governmental regulation.” 

The suggested action of the Government covers, as will 
be observed, a very wide ground—but how wide is only 
found on an examination of the whole article. The reserve 


purchasing power of the Government is to be used to buy 
stocks of railway material and other supplies required for 


public improvements ; and when users begin to use these 
atocks and to cease purchasing direct from the manu- 


' facturers, then the idea will be for the Government to 


fnance the manufacturers and enable them to continue 
producing for stock. 

Next, employment is to be found for every individual 
willing to work, on road building, power development, 
construction of Government buildings, and so forth. Then 
when existing stocks in the hands of retailers are depleted, 
buying will begin—the retailers from the wholesalers and 
the wholesalers from the manufacturers, and these last will 
then begin to absorb the discharged soldiers and others 
who, until then, are to be engaged upon the public works 
aforementioned. . 

Then purchasing is to be regulated so that there is no 
excessive loading with stock not likely to be required, and 
no shortage of goods which are in steady demand. This 
will have a steadying, or flywheel, effect. 

These objects are undoubtedly desirable, but we live in 
hopes that they will be effected with a minimum of 
Governmental action. The regulation and licensing of 
imports into this country has not been so wonderfully 
efficacious as to set men clamouring for an extension of 
official management into all branches of our corporate life ; 
and although we are not of those who believe that nothing 
good can come out of Whitehall, we retain a certain predi- 
lection for managing our own affairs in our own particular 
way. So long as effective aid is there for the use of those 
who need it, thus ensuring that none need fail for the want 
of help at the proper time, it is best to let commerce pro- 
ceed according to its accustomed laws, which have arisen 
out of the needs of the situation. 

Mr. Small makes the statement that business has fallen 
off in America since the termination of hostilities. We 
believe that this is contrary to the experience of British 
manufacturing concerns, many of which are loaded with 
ordinary work as heavily as they were during the war. 
Production is down, because labour is not at the pre-war 
standard of skill, but most factories are working at such a 
pressure that development is an immediate and pressing 
necessity. 


SE 


Tux downfall of Herr Wissel, Minister 


N eee for Economy, will probably have the result 
eee of bringing about considerable changes in 
ı Germany. the many German schemes which alm at 


the nationalisation or socialisation of the 
industries—only remunerative industries, be it noted—in 
that country. The fundamental principles put forward by 
the late Minister in the matter of the systemisation of 
industries by the creation of a multiplicity of departments, 
committees, and councils, and of sub-departments, sub- 
committees, and sub-councils, representing producers and 
workmen, and consumers of all kinds, down to matters of 


‘infinite detail, have not commended themselves to the new 


Cabinet, which has rejected them; and simultaneously 


with this result, Herr Wissel and his extremely complicated 


network of organisation have vanished from the scene. 
The first stage of the new régime applies to the socialisa- 
tion of the electricity supply industry, concerning which a 
new Bill is on the point of being laid before the National 
Assembly. It is stated that the new Government considers 
it to be the duty of the State to ensure the supply of elec- 
tricity in connection with the completely inadequate tonnage 


of coal available, and for this purpose the Government 


intends to take over the management of this department 


` of economy, and at once proceed with the construction of 


high-pressure mains in order to provide an equalisation, as 
far as is technically possible, between the sources of energy, 
based partly on water-powers and partly on coal. It 18 
also proposed to transfer to the State the intereste 
of private capital in large electricity works in order to 
secure for the nation the dominant rôle in the production of 
energy, and the utilisation of water powers will also be 
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taken in hand by the State so as to equalise the scarcity of 
black coal by the use of “white coal.” However, the elec- 
tricity works owned by the Free (Federal) States and the 
communes are to remain in their possession, and they will 
continue to have the right of disposing of the energy pro- 
duced in these works, whilst the Free States will also retain 
the right of disposing of the water powers in their 
respective territories. In fact, the Government is prepared 
to co-operate with the States for the promotion of the 
common object of socialising the supply of electricity. 

Although details of the new scheme are not yet available, 
it is understood that the Bill proposes to confer upon the 
Government the right of expropriation of all works having 
a plant capacity of at least 5,000 KW., together with the 
accessory installations, including high-pressure feeders of 
50,000 volts upwards. ‘The compensation to be paid to the 
owners is represented by the original cost of installation, 
less provision for regular depreciation, and as a consequence 
no payment will be made for goodwill. 


WE are glad to learn that Sir Arthur 
Steel Maitland, Bart., M.P., late Under 
Secretary of State for Foreign Affairs, 
additional Parliamentary Secretary to the Board of Trade, 
and till recently in control of the Department of Overseas 
Trade, has consented to become a member of the Overseas 
Committee of the Federation of British Industries. Nobody 
knows better than the trade Press how keenly interested Sir 
Arthur Steel Maitland has been in the overseas trade of 
the country. Perhaps, in the freer atmosphere of the 
F.B.I., he will be able to continue his work in this con- 
nection without unreasonable handicap. It is increasingly 
obvious that industry has got to help itself. The 
Federation is, as our own reports of its various activities 
have shown, doing a great deal to help to develop the export 
trade of the United Kingdom in co-operation with the 
Department of Overseas Trade. In many countries of the 
world it is establishing its own Commissioners. These 
Commissioners will look after the interests of the individual 
members of the Federation. They will exhibit their 
samples, appoint agents, furnish status reports, and send 
home information with regard to local demands and 
intelligence. 

So far, these Commissioners have sent several million 
pounds’ worth of inquiries to the Federation headquarters in 
London, and such inquiries have been distributed to the 
members interested. 


Sir Arthur and 
Overseas Trade. 


Ir is reported from Stockholm that the 
Minister for the Interior intends to place 
before the Rigsdag a proposal for the con- 
version to electric traction of the State Railway between 
Stockholm and Gothenburg. The expenditure is estimated 
at £4,945,000, and the work is expected to be begun next 
year, if Parliament approves the scheme, and to be completed 
in three years, on the assumption that one-third of the out- 
lay is voted in each of the three years. It is calculated 
that energy representing 30,000 Kw. will be required, and 
Y be obtained from the Trollhattan and Motalastrom 

alls, 
The directors of the Gävle-Dala Railway Co. have 
informed the Swedish Government that they have had pre- 
pared an estimate of the expenditure for converting from 
steam to electrical working the section of the system 
between Givle and Falun. As such a conversion is shown 

possess economic advantages, the directors have acquired 
for the company’s account a waterfall suitable for the pur- 
pose in the form of the greater part of the so-called Rehn Falls 
in the Ljusne River. in the vicinity of Bollnas, together 
with the adjoining falls of Humlegard and Danje. The 
latter are owned by Giivle town authorities, and, in order to 
secure economical working, the directors propose to 
co-operate with these authorities in the establishment of a 
Jont generating station, the Government being asked to 


Swedish 
Railways, 


--fanction the acquisition of the necessary lands and rights. 


-construction. 


THE COMPILATION OF TRADE 
PUBLICATIONS. 


By E, AUSTIN. 


AS a means of securing business the value of trade 
publications, such as pamphlets and catalogues, is well 
recognised by manufacturers and trading concerns, but 
what is none too well recognised is the manner in which 
such publications should be compiled. Large sums of 
money are spent on work of this kind, and although 
in many ways pamphlets and so forth leave little to be 
desired, they nevertheless frequently lack the most essential 
quality they should possess. Good paper, good printing, 
and well-made blocks, are of course essential, but what 
is still more requisite is good and forcible writing. If 
manufacturers and traders fully appreciated the importance 
of this their publications would be more effective. As it 
is the composition is often far from perfect. It lacks the 
fluency and terseness which good work demands, and 
as a natural consequence it is dry and uninteresting. 

All that need be said could be said in many instances 
in a much more concise and effective manner. Pages of 
matter might often be omitted without in any way 
depriving the reader of information or of running 
the risk of being outdone by competitors. Prospective 


` purchasers of engineering goods are usually busy men who 


have not the time or inclination to bother with long and 
wearisome descriptions. If a machine or piece of apparatus 
possesses novel features, or is entirely new, then it should 
be adequately but concisely described. But not infrequently 
trade publications fail to give the reader the information 
he most desires. It will often be found on reading, or on 
trying to read, catalogues, &c., that it is stated that some 
particular part of a contrivance is of special design, or that 
its construction is the outcome of years of study and 
research. What there is special about the particular 
arrangement, however, is left to the reader’s imagination. 
In nine cases out of ten, there is nothing special about 
it at all, the idea of calling the thing special apparently 
being to gain advantage over other firms turning out the 
same kind of work. But as the dodge has been adopted by 
so many firms, its advantage, if ever it had one, has long 
ceased to exist. Equally irritating are the direct and un- 
mistakable endeavours to discredit the productions of 
competitors. It often happens that firms making the same 
kind of machine adopt different principles and forms of 
There are, for instance, many firms building 
steam turbines, but some construct their machines on the 
reaction principle, and others on the impulse principle, or 
the two principles combined. As a result it is frequently 
found, on referring to turbine catalogues, that makers of 
impulse machines condemn the reaction turbine, and vice 
versa. It is doubtful, however, if this is conducive to 
business. Few, if any engineers, are likely to be influenced 
by a display of antagonism between two rival firms. The 
prospective purchaser is, as a rule, much more interested 
in what each manufacturer has done, the repeat orders 
he has received, the space machines occupy, efficiencies, 
and things of that sort. What a manufacturer thinks 
about things produced by his competitors is of little interest 
to the purchaser, who should be capable of forming his own 
opinions. 

The sooner all engineering firms recognise that the com- 
pilation of their publications is a business in itself, the 
better it will be for themselves and for their clients. 
Technical writing, like all other writing, is a knack which 
can only be acquired by practice, and to imagine that 
practically anyone can prepare a good pamphlet or catalogue 
is almost as absurd as assuming that a good fitter or turner 
is necessarily also a good draughtsman. Of course, there 
are exceptions, and it may happen that an engineering 
establishment contains someone who might, if he tried, 
write clear and impressive matter likely to stimulate 
business, but, generally speaking, it is best to place 
the work in the hands of an expert. Large engineering 
firms have their own publicity departments, in which 
technical writers are employed ; but the cost of running 
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such departments is an item which the smaller firms cannot, 
as a rule, tolerate. In the absence of someone who can 
make a good job of a pamphlet or other publication, there 
are two courses which such firms may pursue. One 
is to find an outside individual capable and willing 
to do the work to order, and the other to get new things 
at any. rate, described in the technical Press, and after- 
wards to reprint such descriptions in the form of pamphlets 
or leaflets. The latter procedure, which is frequently 
adopted, is always practicable when manufacturers are 
desirous of introducing things possessing new features, or 
when contractors desire to procure -properly-worded 
descriptions of plant they have erected. Live editors and 
sub-editors (usually half dead) possess the knack of putting 
descriptions sent to them into good form, and of writing 
good descriptions of things brought to their notice. It is a 
great mistake to imagine that because a man has specialised 
in the development and manufacture of some particular 
article that he is necessarily the best individual to write 
upon it. He is undoubtedly the best man to supply the 
necessary information, but it does not by any means follow 
that he can put his ideas and experiences on paper. Yet 
from time to time all sorts of people set out to write upon 
matters and things in which they are interested, forgetting, 
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or possibly never knowing, that someone more accustomed 
to writing might do the job very much better. Of course, 
in some cases real literary skill is scarcely mecessary. 
Npecifications, for exain ple, should be ciear and concise, but 
the language need not be vivid or artistic. | 

The class of publication that. calls for the most careful 
and skilful handling, is that intended to reach the general 
public. Much remains to be done in the direction. of 
arousing general interest in electrical affairs. By means. of 
pamphlets devoid of unnecessary technicalities, and written 
in a good popular style, the advantages of using electricity for 
domesticand other purposesmust be impressed upon the public 
mind. Other methods may, of course, also be adopted, bat, 
there is no doubt whatever that much can be accomplished 
with a skilfully handled pen. Just as Pelmanism is being 
popularised, so may electricity be popularised if publicity is 
properly handled. Those interested in the development of 
electrical engineering must now pursue this work with 
renewed and ever-increasing vigour. The public must be 
taught to regard electricity as something inseparable from 
life, something which cannot possibly be done without. 
Short, terse, and well illustrated pamphlets should be com- 
piled on every use to which electricity can be put in the 
workshop, the office, and in the home. . 


eS 


THE EMPLOYMENT OF PETROL-ELECTRIC WAR-SERVICE GENERATING SETS. 


By W. T. WARDALE, A.M.LE.E. 


Durine the war, many small and easily-portable electric 
generating sets were used for supplying light to bases, 
hospitals, and field workshops, and some amount of power 
where necessary and possible. The petrol-electric combina- 
tion, which had been developed to a high state of efficiency 
by our leading makers prior to the war, was naturally a 
good deal in evidence for this class of service. Many of 
these sets will be sold along with other (rovernment 
property ; and the question arises as to what will be the 
value of such plant for ordinary commercial use ? Some 
of the sets will be injured past repair, but others will, after 
a careful overhaul, be fit for many years’ useful life. 

As this plant can be adapted to burn paraffin, it will 
make acceptable units for mansion lighting, travelling 
entertainments which must carry their own lighting plant, 
and also for village electrical schemes. As self-contained 
units they possess great advantages for the purposes named : 
and if a few elementary precautions are taken when the sets 
ire purchased, a good useful generating set may be obtained 
for a fairly low capital coat—far lower, indeed, than pre- 
vailing prices. 

The purchase of such sets, however, must be carried out 
with more than nsual caution. The majority of them will 
not have had the careful handling and shelter from the 
weather which is at all times desirable for any type of 
machinery, but particularly for electrical piant. In addition 
to the above facts, which may be termed the necessary 
rigorous conditions of field service, there is the carriage 
from overseas to be allowed for, with the incidental 
thorough saturation of the windings by the humid sea air. 
Thus, although the sets may have been fairly well looked 
after whilst in service, it is not by any means certain that 
they will be fit for work on being landed on our own 
shores again, and after lying in storage for some time. 

The above considerations, therefore, demand that the 
price offered for the sets should be well below a moderate 
figure, and that no set whatever should be purchased unless 
it has first been run on load for the observation of the 
purchaser or his consulting engineer. Any other method 
of purchase will be exceedingly risky ; even if insulation 
tests be taken on the generator, these will be of neces- 
sity low, and practically worthless as an indication of 
whether the machine will, or will not, prove reliable after 
a protracted drying out. Again, the magneto itself can 
easily let an incautious purchaser in for a good deal of 
expense and trouble, whilst nothing short of taking the 
engine entirely adrift would give any reliable idea as ‘to its 


state and probable behaviour in service. This routine would 
be as expensive for the purchaser and vendor as the con- 
ducting of a preliminary dry-out and three hours’ full-load 
test—the buyer to pay for the fuel consumed, whether the 
set was purchased or not. 3 

It may be argued that such a procedure would entail a 
good deal of time and expense in drying out and running 
up hundreds of such sets at the various depots where they 
were stored: whilst that opinion is not controverted, it 
cannot be denied that it will be the only safe method. 
Failing such methods, the speculative buyer will control 
the market, and, in order to protect himself, will insist on 
upset prices for large batches of complete, and apparently 
not seriously damaged, sets. In turn, this attitude may 
possibly, indeed, probably will, lead to the wholesale 
consignment of returned sets to the scrap heap to save 
trouble. y 

This would be a loss to the nation in the first place, and 
by depriving many people of the chance of a fairly reliable 
eet at a moderate price, would further hold up business. 

Without a dry out and test run, the only safe method of 
purchasing will be to have a thorough inspection made of 
the engine and generator, particular attention being 
paid to the generator and the magneto, and then. after 
selecting the most satisfactory seb available, to forward it to 
the origina] makers, with instructions for a thorough over- 
haul of the engine, and a thorough overhaul and baking of 
all electrical portions. : 

Again one will be met with a protest on the score of 
expense ; but this omits the fact that under the absolutely 
blind conditions of purchase the buyer must insist on a low 
price. He is not inspecting and buying ordinary second: hand 
plant which has been carefully housed and reasonably well 
treated, but plant which, while it has stood up to a few 
years’ rigorous test, may, or may not, be ready to fail in a 
short time as the result of that rigorous work. Even witb 
reasonably well-cared-for second-hand plant, it often payF 
to spend a fair amount in having the whole set run over by 
the makers, as undoubtedly years of life are given ta the 
plant by such overhaul and renewal, where necessary, whilst 
the working economy is restored, and the total cost still 
kept below that of new stuff. | _ iy 

One point must not be lost sight of by any prospective 
user of such plant; that is, that new plant is. offered to 
him tested, guaranteed, and delivered in his works, and 
erected and set ta work. for a.lump sum.. Thus, with new 
plant he is cleared of a good many risks and responsibilities, 
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and has paid for him many charges incidental to the 
removal of a plant from one situation to another, 
which an ordinary purchaser who is not a broker seldom 
realises. One such point may be mentioned—namely, that 
of being under an obligation to get the purchased plant 
removed within a specified time, or to pay demurrage ; the 
avoidance of this particular charge is by no means simple 
to-day, when both rail, road, and sea carriers are about as 
accommodating as a block of granite. 

The suggestion that the sets should be got ready for 
service and for a trial run at the Government depot is, per- 
haps, new, and somewhat bold ; but, like most bold policies, 
it would pay handsomely. Space to carry out this work would 
not be great, even if four sets were arranged to be dried out 
or tested at one time ; whilst there are plenty of skilled elec- 
trical men in the Navy, who are doing but little at the moment, 
and who would be well employed getting these sets sorted 
out into good, bad, and indifferent, and thereby doing a 
considerable service to both the Government and would-be 
parchasers. 

The advantages offered by these sets to the type of pur- 
chaser mentioned above are considerable. In such installa- 
tions, attendance and capital cost are far more vital points 
than cost of fuel used per unit generated ; for in both the 
country mansion and the somewhat isolated village, elec- 
tricity, whether in the more usual form of light, or the rather 
rarer but increasing form of handy and convenient power, is 
a very valuable commodity, and people williugly pay what 
seems to the townsman a preposterous price, until all the 
circumstances of the case are understood, and the fact is 
realised that rival forms of power and light are often 


not ouly more costly, but extremely clumsy and unhandy. 
Suction gas plant of the smallest size require more 
humouring, and a better type of man to attend to them, 
than does an oil engine, whilst they involve extra capital 
cost, and the disposal of ashes. The larger plant used in 
the bigger country factories and village schemes are able to 
employ a more skilled type of man to attend to them, as 
their larger output not only warrants but necessitates this 
provision, The small plant, however, must be low in 
capital cost, must be able to be run without skilled atten- 
tion, and must have as little as possible to contend with in 
the way of ash and other refuse disposal. 

In such situations these converted petrol-electric sets 
would be valuable assets provided they were first put in 
good order ; they may have one complexity more than the 
hot-bulb engine—namely, magneto ignition: but against, 
this fact, it has to be admitted that there is not a country 
house or village in which a chauffeur cannot be found ; and 
these men can usually furnish all the tuition necessary to 
enable an attendant to understand magneto ignition. - 

In conclusion, it may be argued that the imminent 
extension of electricity supply on a large scale will do away 
with the necessity for either country house plant or village 
installations; this idea ignores the fact that there are 
thousands of villages and estates which will not be reached 
by the extended systems for the next twenty years ; and it 
is in these places that such sets as are now mentioned may 
prove to be of value. Perhaps, however, they may all be 
smashed up by order of the Government, so that new stuff 
may have to be built and “ work found” for people who 
do not want it. 


THE 
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MERZ-PRICE SYSTEM OF CABLE PROTECTION. 


By C. W. MARSHALL. 


THE action of the Merz-Price gear depends on the principle 
that when a feeder is sound the current is the same at both 
ends ; whereas when it is faulty, there is a difference either 
in magnitude or in phase between the currents at the two 
ends. The method of application to feeder protection is 
shown in the sketch below, tig. 1. One phase only is shown 
for simplicity. The secondaries of c't, and CT, are con- 
nected in opposition by means of suitable pilot wires. It 
follows, therefore, that when the feeder is sound there is 
uo resultant E.M.F. in the secondary circuit, and conse- 
yuently no current tlows in the relays. Whenever a fault 
occurs, however, the balance of the K.M.F. is disturbed, and 
4 current flows in the relay circuit. The magnitude of 
this relay current depends on the fault current, the nature 
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r=Feeder to be protected. cr, and cr, = Similar current transformers, 
R, and x, = Relays to open oil switches at ends of feeder, 


FAULT FAULT 


E or se resese+ T 
; : z: ay +; 
Sias ose, Ke Reitin AHH 
Har EA Mh 3 
s ee $ 
pr totti. 
: FERRE S ip e ace 0 ioe oan bis aie Me ee 


Fig. la. FIG. IR. 
of the fault, and the impedance of the secondary circuit. 

e designers of Merz-Price apparatus have striven to 
obtain operation of relays with the lowest possible fault 
Current consistent with stability of operation. The develop- 
ment of the various items making up the gear for a feeder 
bas been almost wholly empirical, and the descriptions 
given below may be considered as typical of modern 
installations, 

Current Transformers. —The current transformers used 
for protection differ widely from those used for operating 
measuring instruments, The primary winding has usually 
only one turn, while the secondary winding has from 400 


to 600 turns, The core is almost invariably provided with 
a fairly long air gap; otherwise it is of the standard in- 
strument transformer shape and bulk. The objects of 
utilising this type are (1) to obtain a straight line charac- 
teristic with high values of the primary current—i.e., 
secondary current proportional fo primary current over a 
wide range: (2) to have easy means of getting exact. 
balance between transformers ; a first approximation to the 
desired ratio is got by varying the turns, and exact balance 
by making small adjustments on the air gaps. The best 
manufacturers have gone to great expense to ensure that all 
transformers shall exactly balance, so as to be interchange- 
able. In other cases, it is considered sufficient to balance 
in pairs, but in practice this does not work well, owing to 
difficulties which arise when cables have to be charged or 
cut into. 

Relays.—The relays employed are of the electromagnetic 
type, as shown diagrammatically in fig. 2. (Good class relays 
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Fig. 2. Mia. 3. 

have in addition to the fittings shown in tig. 2, some device 
to indicate when a relay has operated, and also a set of 
auxiliary contacts of substantial construction in parallel 
with those shown in the diagram. The most important 
points in connection with relay design are to ensure 
high sensitiveness, immunity from operation due to 
mechanical vibration, and safeguards to prevent the v.c.- 
contact arrangements from being called on to break the 
oil-switch trip circuit. The impedance of the relay wind- 
ings is generally fairly high (about 100 ohms, at 50 cycles 
per second), and the minimum operating current about 
0'1 ampere. 
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Pilots.—The pilot wires used are generally incorporated 

in a multi-core cable, which also serves for telephone 
purposes. 
Operation.—While Merz-Price gear has undoubtedly 
given excellent service in clearing faults on cables, it cannot 
be said to be perfect. With reasonable attention to the 
relays, vil switches, and tripping batteries, faults of 100 
amperes and upwards can be cleared with certainty, but 
discriminative action cannot be counted on if the fault 
current exceeds about 2,000 amperes. These figures 
show the advisability of earthing the neutral point of all 
systems on which balanced protective gear is used, as it is 
generally impossible to clear faults on insulated systems 
until they have developed to short circuits between phases, 
in which case the fault current usually exceeds the limit 
for discriminative action of the gear. 

The reasons for operation of gear under large “ straight- 
through” currents in sound feeders are faulty balance of 
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current transformers and the passage of the capacity and 
leakage currents of the pilot cables through the relays. (See 
fig. 8.) With careful design and manufacture the balance 
of the transformers could be greatly improved as compared 
with the present standard, and it should be possible to 
obtain satisfactory operation at 5,000 amperes or more 
without any sacrifice of sensitiveness of relay operation. 
Capacity-current troubles have generally been met by 
having high settings on the relays on long feeders whose 
pilot wires are of large capacity; but this method is 
objectionable owing to the loss of sensitiveness. A very 
ingenious scheme has been introduced by Mr. J. R. Beard, 


which completely eliminates the pilot capacity current from 
the relays. This method is shown for a three-phase circuit 
in fig. 4. 

Beard uses sheathed pilots, as shown above, the sheathing 
being open-circuited at the middle of the cable. Each 
current transformer then supplies half the capacity current 
between the cable and sheath, and as the relays are situated 
at the neutral points, no current flows through them. On 
very long lines, where such a system as the above would be 
used, there is a possibility of unbalancing, due to the capacity 
of the power cable, and the sheathed pilot would, of course, 
be of no value in counteracting this. The capacity current 
of the power cable is, however, a function of the line voltage, 
and could accordingly be readily allowed for. 

The principal disadvantage of Beard’s system lies in the 
extra cost of the pilot wire, and it would only be justified 
in the case of a very long new cable where split-conductor 
protection could not be adopted. The writer is of the 
opinion that the best method of improving Merz-Price 
balanced voltage gear lies in the use of biased relays. His 
scheme is shown diagrammatically in fig. 5. This figure 
shows how the standard equipment is varied by the use of a 
special type of relay provided with a restraining coil in 
addition tothe operating coil. Thecurrent in the restraining 
coil is proportional to the voltage induced in the current 
transformer secondary, and therefore varies with the primary 
current. Hence it follows that when a feeder is sound and 
the current transformers are opposing each other, sufficient 
current flows through the restraining coil to counteract any 
out-of-balance or capacity current flowing in the operating 
coil. On a faulty feeder the secondary voltage is compara- 
tively low, owing to the fact that the current transformers 
are operating on a comparatively low impedance circuit, 
so that the restraining coil does not decrease the sensibility 
of the relays to a great extent. The design of the biased 
relay is, of course, a much more difficult matter than that 
of the simple relay usually employed, but the greatly in- 
creased stability of operation gained by its use should 
justify the additional trouble, and the extra cost is 
negligible. 


THE DELON RECTIFIER IN AGRICULTURE. 


IN our issue of December 6th, 1918, we gave particulars of 
the experiments on the stimulation of plant growth by the 
electric discharge at Llantwit Vadre, under the supervision 
of Mr. W. A. Chamen and his assistant, Mr. ©. T. Allan, 
and referred to the use of the Delon rectifier for obtaining 
high-pressure direct current. The supply was 400-volt, 
25-cycle, single-phase current, stepped up by an oil- 
immersed 10-K.vV.a. transformer to 32,000 volte, and rectified 
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with the Delon apparatus, which gave no trouble at all, and 
kept the pressure up to 389,000 volts in dry weather, 
and 30,000 volts in wet weather. The accompanying 
illustrations, for which we are indebted to Mr. O. T. Allan, 
show the apparatus in position ; we understand that it was 
lent by Messrs. Callender’s Cable and Construction Co., Ltd. 

Fig. 1, compounded of two photographs, shows, from left 
to right, a starting switch for the motor, and a water resist- 
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Fic. 1.—DEL9N RECTIFIER OUTFIT. 
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ance to vary the voltage on the low-pressure side of the 
transformer; an electrostatic voltmeter reading up to 
150,000 volts ; step-up transformer, and motor driving the 
rectifier. 

-The mechanical part of the rectifier is quite simple, con- 
sisting of a shaft coupled to the motor and carrying a 
single contact maker, an ebonite rod traversed from end to 
end by a conductor. The rod rotates within a ring of four 
contacts, two of which are connected to one pole of 
the transformer, while the other two are connected to 


Fre. 2.—CONNECTIONS OF RECTIFIER. 


a system of condensers, as shown diagrammatically in fig. 2, 
taken from Mr. O. L. Record’s paper read before the I.E.E. 
in 1916.* 

The contact-maker does not actually touch the fixed 
contacts, but passes so close to them that a spark jumpe 
across the gap. The motor is of the synchronous type, and 
the contacts are so disposed that the contact-maker passes 
them successively at the moments of positive and negative 


maximum pressure, charging the condensers. On following 
out the sequence of operations, it will be seen that the 
charges in c, and c, build up at half the rate. of the 
charge in c,, the charge on which is, always equal to the 
sum of the charges on Cc, and Cy, and if no discharge takes 
place, the pressure on c, will eventually be twice the 
maximum pressure of the supply. As the frequency of the 
Buccessive steps is 50 per second, the full charge is very 
quickly obtained. 

One terminal of & is connected to earth, and the other to 
the network of bare wires suspended over the crop which 


Fia. 3.—APPARATUS PHOTOGRAPHED AT NIGHT WITH 
. RECTIFIER IN OPERATION, / 


is being treated. This necessarily involves a loss of charge, 


- and, as above stated, while the double voltage of the supply 


would be about 90,000 volts, the pressure actually main- 
tained in the case of the Llantwit Vadre installation is from 
80,000 to 39,000 volts, D.c. Fig. 3 show the corona effect 
due to the high voltage. 


MOBILE SEARCHLIGHTS. 


THE most commonly-employed motor searchlight in the 
Allied service was one having a face diameter of 36 in. 
and carried aboard a 1}-ton lorry running on pneumatic 
tires. One such searchlight. built by the Fiat Co., is 
shown in the accompanying illustration—fig. 2. On this 
machine the electric generator is mounted above the gear- 
box, and is driven by means of an enclosed silent chain on the 


the most suitable position 120 yards away from the 
generating set. For this purpose it is provided with 
electric cable carried on reels mounted on the side of 
the car. 

Owing to the special nature of the Italian front, it was 
necessary to develop a powerful portable searchlight which 
could be hanled over the roads by motor vehicle or animals 


FIG. 1.—SLEIGH SEARCHLIGHT. 


clutch shaft. The body is of a special type, divided into 
three compartments, the two forward ones accommodating 
the crew and the rear one receiving the searchlight. This 
latter can be operated from the interior of the vehicle, or 
can be lowered to the ground, placed on wheels, and put- in 
se aa ee a SEE Pe N T N 


*ELECTRIOAL REVIEW, Febuary 18th, 1916, p. 195. 


or used as a sleigh. One of these, built by the Fiat Co., 
is shown in fig. 1. When it becomes necessary to travel 
over snow, runners are fixed to brackets specially provided 
for that purpose, the wheels are taken off, and the sleigh is 
drawn by mules. On the road the two units can be drawn 
by horses, or the electric generating set can be put into a 
lorry which hauls the searchlight trailer. 
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- Searchfighits of great power were ‘employed: by the various 
European armies as mobile units to guide aeroplanes back 
to their landing ground, or to discover enemy preparations. 
The largest of ‘these’ lights war carried on special trailers 
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“Big. 2.—A 36-IN. Motor SEARCHLIGHT. 


which were hauled by a motor lorry, which in addition 
carried the electric generating set. The accompanying 
illustration (fig. $) shows one of these lights, built by the 
Fiat Co. The searchlight, which is fitted on a well-sprung 


the value of the file-wrapper systein. In -Washington, on one 
occasion, by being able to examine the reports of the examiner 
on various patents in which he was interested, he had not only 
saved a considerable amount of time but had been able to avoid 
costly litigation. It seemed an anachronism in these days to 
find that a Britisher could not get as 
„sood and as long a patent as an Ameri- 
can. An American patent commenced, 
not from the date of application but 
from the date on which the patent was 
actually granted, whereas in this coun- 
try they might waste 12 or 15 months, 
and all that time the life of the patent 
was running away. That placed the 
Britisher very much at a disadvantage. 
The Federation of British Industries 
agreed that if fees were reduced by 5) 
per cent. it would be a very great ad- 
vantage. With regard to an Empire 
patent, he agreed with the view of the 
Federation that it was too late to do 
anything in that matter in regard to the 
new Patents Bill. A point which the 
Federation was atro aeni was that the 
publication of a paper before a learned 
society should not be taken as in any 
way barring a man from getting a 
patent. He hoped that the meeting 
would show legislators that industry 
was determined to have some change in 
our patent laws. 
>. Mr. Warrer F. Rem, chairman 
of the Council of the Institute of 
Inventors, urged the necessity for encouraging inventors, 
upon which the whole progress of the world depended. 
Our present system of granting patents, with its limi search 
of 50 years in this country only, did not give a patentee 4 
monopoly at all; it really gave him a licence for litigation and 
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Fic. 3.—AN 80-IN. DIAMETER MOBILE SEARCHLIGHT. 


four-wheel trailer with rear wheel brakes, has a face 
diameter of 80 in. The generating set, which is carried on 
wheels, can be lifted out of the lorry when used to supply 
energy. 


PATENTS IN RELATION TO INDUSTRY. 


A CONFERENCE on the relation of patents to industry was held 
at the British Scientitic Products Exhibition on Thursday, 
July 3lst, Lord Moulton presiding. 

Sir ROBERT HADFIELD, E.R.S., who opened the discussion, 
said he had come straight trom a meeting of a sub-committee 
of the Federation of British Industries, which was dealing 
with this question. Through that Federation, and also the 
British Commonwealth Union, which did the parliamentary 
side of the work, they would have a very good chance of 
getting the views of industry put before Parliament in a way 
which was not otherwise easily possible. The Federation was 
backing up the views that had been expressed by the Confer- 
ence of Scientific and Technical Societies, which had already 
yone into the question in regard to the new Patents Bill and 
agreed that there should be a much longer term for the life of 
patents, that the file-wrapper system should be adopted as 
was the case 1n America (the file-wrapper system consisted in 
allowing an examination of the various remarks by the 
examiner on any particular application), that a special tribunal 
_should be constituted for dealing with patent actions, and that 

the term of provisional protection should be extended from 
six months to two years. He could speak from experience of 


tude of the public towards invention in this country. 
the making of patent laws in this country had been left to 
Government departments, which always received support from 
some section of the community which was desirous of 
the work of others for nothing if it possibly could. 
appalling, judging from the newspaper reports of the second 
reading debate on the Patents Bill ten days ago, that not @ 
single word was said in favour of the inventor, an that all 
the main questions which should have been discussed for the 
purpose of improving the position of the inventor were left 
absolutely alone. 
fault of the industries themselves which, until recently, 
never troubled to represent properly to the Government what 
the position was and what improvements were necessary. 


nothing more. At present the Patent Office made a profit of 
£100,000 a year out of the fees paid by inventors, and that 
went to the Treasury. 
The inventor was an asset to the State, and as such the State 
ought to help him at the beginning of his work and not tax 
him during that period as it did at present. 
be cheap; in America the total fees for a 17 years’ patent 
amounted to £7. Why should we not make the total fees five 
guineas? 
because the patent fees there were low and because patents 
were taken up more easily than they were in this country. 


That was a very wrong state of affairs. 
Patents ought to 
He knew British inventors who went to America 


Mr. J. Hunter Gray said he could not understand mo oe 
ar 


etting 
t was 


To some extent this state of affairs was the 


Mr. Dovenas LEECHMAN said that under Clauses 1 and 2 of 


the new Patents Bill the patentee might, voluntarily or m- 
voluntarily, find himself in the position that he had to grant 
licences to practically any person who liked to apply. 5 
patentee thought of having his patent endorsed ` licences of 
right ” because the Government offered him a bait in the shape 
of a reduction of his renewal fees by 50 per cent., he would 
like to draw his very careful attention to these elauses. For 
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instance, under clause 2, sub-section (d) the “licensee shall 
be entitled to call upon a patentee to take proceedings to pre- 
vent the infringement of the patent, and if the patentee refuses 
or neglects to do so within two months after being so called 
upon, the licensee may institute proceedings for the infringe- 
ment in his own name as though he were patentee, making 
the patentee a defendant.” He would not trust himself to 
comment upon that sentence. At present when a licence was 
granted in the ordinary way—an exclusive licence and not a 
general licence—it was sometimes put in the licence that the 
licensee should have the right of taking proceedings in the 
name of the inventor at the expense of the licensee. That wus 
a very different thing to what was now proposed. He was 
afraid that there was a widespread impression that patent 
laws were in the interest of inventors, and it seemed to him 
that when some officials went into the question they looked t 
it jealously because it might benefit the inventor. That should 
not be the attitude at all. The point of view, in devising 
patent laws and in granting patents, was whether it would or 
would not benefit industry. If they wanted plenty of inven- 
tors, and good ones, there must be proper conditions of in- 
ducement. Clauses such as the one he had mentioned would 
not make people invent. He thought it was the most foolish 
thing in the world for the Government to throw away a whole 
lot of good inventions, as was being done with regard to the 
patents which could not be worked during the war. In 
August, 1914, there were something lke 100,000 patents in 
force. Some of these were in use. Manufacturers were al- 
ready carrying on business with them, whilst negotiations and 
contracts Were being entered into with regard to others. Then 
came the control of factories, and the Government. quite 
rightly, said that the manufacture and development of these 
patented articles must be abandoned and the factories must 
go on to munitions. Nobody complained of that, but trade 
was being injured by the cancellation of a term of the life of 
these patents. Only a few days ago the manager of one of the 
biggest industrial undertakings jn the country told him that 
in respect of one patent there were two years still to run, but 
that it would not pay them to put it on the market for that 
short period. If thev could get back the five vears that had 
been lost, the position would be different. That was happen- 
ing with. hundreds of firms, and they did not know what to do. 
A number of objections had been raised to a moratorium for 
natents, the chief of which seemed to be that if thev did this 
for patentees they would have to put everybody else in the 
same position that they were in before the war, and that, 
said the Government, was impossible. He had heard no other 
serious objection, but it was in the interests of industry that 
this should be done, and he urged that a moratorium for 
patents should be made the subject of a Bill and passed 
through Parliament quickly. In some cases a design was 
even more important than a patent, and everything done for 
patents should also be done for designs. 

Mr. W. M. Morpry, chairman of the Committee of Technical 
and Scientific Societies which framed the report that was 
placed before the Board of Trade by the deputation which has 
heen mentioned, said that the great fault of the United States 
patent system of having full 17 years’ patents in every case 
was that the records of the American Patent Office were simply 


choked with corpses, patents that even the inventors had lost ` 


any interest in and did not wish to keep un. The proposal. 
therefore, that was put before the Board of Trade was that it 
was only the renewal fees that should be halved, and not the 
fees for the first four years. The effect of the present high 
renewal fees was very serious. Only 40 per cent. of patents 
survived the first four years, and only 4 or 5 per cent. lived out 
the full term of 14 years. It had heen admitted bv Chancellors 
of the Exchequer that the principle of taxing inventors 
through their official fees was wrong. Inventors should be 
taxed through their income tax. That at least would have the 
advantage that it would not tax the unsuccessful inventor, as 
the present system did. If the fees were lowered, he believed 
it would have the effect of increasing the revenue of the Patent 
Office, because many more patents would be kept alive for their 
full period. What had been proposed was that the renewal fees 
for the final ten years of the patent—this pronosal was put 
forward before the new Bill granting 16 vears’ life was intro- 
duced—should be halved, so that the total cost of a 14 years’ 
patent would be £52 instead of £100. He believed that in 
addition to an increased revenue to the Patent Office there 
would be a substantially increased national revenue due to the 
greater activity in the inventing and manufacturing part of 
the community. He was glad to hear from Sir Robert Had- 
field that the Empire Patent Taw had received the considera- 
tion of the Federation of British Industries, which now repre- 
sented concerns of a capital value of more than £2.500,000.000; 
at the same time he was sorrv that the Federation thought 
that no progress could be made in this direction at the present 
moment, Committee of the Institution of Electrical Ensi- 
neers. of which he was chairman, had prepared a revort which 
would shortly be published, in which was outlined a scheme 
for Empire patents which he believed was a workable and 
practicable scheme. 

Mr. James Swinpurvg, F.R.S.. said that the subject 
was fifty times more important than 99 per cent. of the snb- 
jects that were discussed in the daily Press. The monopolies 
that were granted to inventors were ridiculously small in pro- 
portion to what was wanted in the way of motive to make the 
country go ahead. One of the fundamental difficulties was 
the fallacious idea that anybody who made money was roh- 


bing the community. He believed that even industrial people 
had the idea that if inventors were encouraged by granting 
them monopolies, trade was hampered and that everything the 
inventor made was taken out of somebody else's pocket. He 
was afraid that there would always be a strong prejudice 
against patents because people did not realise that a patentee’s 
royalty was really a very small payment for very big work, 
work upon which the prosperity of the nation depended. ‘They 
had already had £2,000,000 granted for scientific research, and 
he suggested that £2,000,000 might very well be used not 
only in paying back to inventors that £100,000 a year but in 
providing money to forward the cause. There should be 
similar libraries to the Patent Oftice Library in London in all 
the large towns of the country. Money spént in that way 
would do enormous good to the country. 

Sir G. Croypon Marks, M.P., regretted with Mr. Swinburne 
that the daily Press took so little interest in. these matters. 
On the occasion of the second reading of the Patents Bill some 
of them spoke several columns of Hansard, but the daily papers 
only gave one or two little paragrahs. He did not hesitate to 
say that the Bill was practically a new Charter for industry, 
but it was discussed in an assembly not of 670 or 700 members 
but in an assembly of 35 members. That showed that the 
inventing industry or the inventor's relation to the industries 
of the country was neither appreciated in the House of 
Commons nor by the‘Press. It was essential to use every 
means in their power to waken public opinion to a realisation 
of the fact that something was being done towards improving 
the very grave defects of the patent laws of the-country. The 
object of the Bill was to assist industry, and it was incor- 
porated for the first time, although it had always been the 
theory that patents were granted to assist industry. The Bill 
laid down the principle that patents were granted not only to 
encourage invention but to secure that new inventions should 
as far as possible be worked on a commercial scale. In this 
wav the Bill should bring inventors more into touch with ‘n- 
dustry than they ever had been before. It afforded a man who 
could not work his patent means for getting it worked, and it 
provided means for compelling a man to work his patent— 
where no steps were taken to work it—through the simple 
procedure of the Patent Office. The Bill would give a man a 
patent for six vears for £5. There was no other country in 
the world which gave the same protection at so low a price. 
The aim of those represented at the Conference should be to 
studv the Bill very closely with a view to improving it during 
the Committee stage, which would probably be reached some 
time in October. 

Lord Morton, in bringing the Conference to a close, said 
that although they had an excellent case, they never seemed 
to have realised that in order to succeed in getting the madi- 
fications of the patent law, some of which had been referred to 
that dav and would be of enormous importance, thev would 
not convince the public until they made the public feel that 
patents were in the interests of the public. The bulk of jn- 
ventions were realised even by the inventors themselves to he 
of no value to the country, and his experience of them was 
that it would be in the interests of the country to sweep them 
away. Renewal fees, therefore, were a valuable test as to 
whether an invention was of substantial value. A man took 
out a patent on which probably 50 improvements could be 
made but could not be developed because of the earlier patent. 
Nobody would take up these improved patents, because it was 
necessary to get the consent of the man with the first patent 
to use them. It was, to remove that difficulty that the system 
of compulsory licences was introduced in the interests of the 
country and in the interests of invention. He agreed with Sir 
Robert Hadfield that it would be an excellent thing if the files 
at the Patent Office were always open, as thev were in 
America. One of the things that had done the inventor so 
much harm in this country was that nothing was considered 
anticipation that could not be shown to have been published 
in England, whereas the invention might not be new. He 
would give an example of the way in which that defect jn 
our patent law was hurting England. Patents came from 
America and Germany by wav of communications, and accord- 
ing to English law the person who communicated them was 
called the inventor. One of the primary duties of an inventor 
in drawing up a specification was that he should frankly tell 
the public the best wav he knew to work his invention. It 
must be drawn up in the utmost good faith between the in- 
ventor and the public, in order that when the pevent lapsed 
the public might enjoy the full benefit of the practical use of 
the invention. But suppose it was communicated through a 
patent agent: the patent agent was the inventor. The dutv 
applied to him only, but he knew no more of the suhject than 
was in the document itself. The man that really knew was 
either in America or Germany, and he might have abundant 
knowledge which he ought to put into the snecifieation and 
which he would have to put into the specification if he were 
an Englishman taking out a patent, but because he was 
abroad—because the so-called inventor was the patent agent! 
to whom the patentee wrote—thnt basic duty of the patentee 
to give his best knowledge to the English nation in return 
far the mononoly granted him became an ahsolute dead letter. 
Tf, in attempting to amend the patent laws, these things which 
damaged the nation and the commerce of the nation were put 
forward. he believed that patentees would get generous terms 
from the nation. One thing the country was determined upon 
was that the grant of a patent should help tha trade of the 
country and not strangle it. During the last 30 or 40 years 
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the patent laws of this country had been worked, mainly by 
people outside—very slightly, comparatively, by people who 
were Englishmen—solely for the purpose of keeping trade out 
of the country and strangling the trade of the country. The 
aim now was to keep the trade of the country flourishing, and 
no variations of the patent laws would be approved by the 
public that did not clearly assist the trade of the country. 
Jf they could only convince Parliament or the Press or the 
public that the changes they wanted would bring these patents 
more quickly and more thoroughly into the life-blood of the 


industry of the country, they would find no difficulty in getting 
support. 


it) 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in vur possession, 


Government Service. 


I unfortunately omitted to read the article referred to by 
your correspondent, ‘* M.O.M.,’’ but I can bear witness to 
one department of the Ministry of Munitions. 

L was invalided home from France in 1918 and attached to 
the military establishments branch pending becoming fit again 
for general sefvice. 

I was amazed at the number of robust young men with no 
special technical qualifications who were still evading military 
service, although we all supposed they had been cleared out. 

It seemed particularly disgusting to one that had seen elderly 
grey-haired men struggling with pack and rifle in the 
* salient.” 

The R.A.F. was the worst offender in holding fit men in 
soft jobs at headquarters and air stations, and the only ones 
in that force I have any respect for are those with the 
‘“wings’’ up. 

A minimum of work carried on in a maze of red tape was 
and still is my impression. 

Lieut., R.G.A. 


August 2nd, 1919. 


Vacuum Vaive Amplifiers. 


In the very interesting article ‘‘ Vacuum Valve Amplifiers ” 
published in your issue of June 27th last, you state that the 
vacuum-valves for the wireless telephone sets employed by the 
British service are ‘“‘ based on the invention of Mr. O. B. 
Moorhead. of San Francisco, who holds an American patent 
for the cylindrical anode.”’ l 

In connection with this I should like to draw your attention 
to the fact that my company was the first to introduce the 
cylindrical anode. 

Already in the first valve patent No. 24,850, of 1904, by Dr. 
J. A. Fleming the anode is shown in the drawing and 
described in the specification as a cylinder. : 

In so far as valves for generating purposes are concerned 
my company’s patent No. 28,413, of 1913, by H. J. Round con- 
tains the following claim: l 

“A vacuum tube containing a hot filament a grid formed 
as a closed cylinder completely surrounding the filament and 
a third electrode in the form of a cylinder surrounding the 

rid.” 

i You will notice that Mr. Round’s invention dates back to » 
time when the use of valves for generating was quite a 
novelty, and I do not think that Mr. Moorhead’s patent 


(which, I believe, has not vet been published) could have ° 


been applied for at an earlier date. 


Marconi’s Wireless Telegraph Co., Ltd. 
GoprreEY C. Isaacs, Managing Director. 
London, August Ist, 1919. 


The L.C.C. Tramway Staff. 


This week the ReEvirw’s personal column contains a series 
of items which appears to justify comment. Certain members 
of the electrical staff of the L.C.C. tramwavs are announced as 
heing promoted with liberal increases in their salaries, and as 
T have noticed the names of particular individuals recurring 
with undue frequency under different labels I am led to the 
conclusion either that the L..C.C. tramways electrical staff is a 
crowd of very versatile men or that a sinister variation of 
“ General Post” has great vogue in this most remarkable 
concern. 

About two vears ago an electrical engineer was appointed 
at a salary of £1,500 per annum. Tn the supply branch of 
ihe industry be was an unknown man. This appointment was 
wade as the result of a “ reorganisation ’’ scheme, manufac- 
tured with the object of obtaining increased efficiency in the 
tramway eervice Since the appointment was made many 
new offices have been created and filled. In most cases these 
appointments were not put up for open competition, most pro- 
bably with the object of making a safe road for the “ con- 
venient ' man. 

Let us take the office of distribution engineer. The electrical 
distribution on the L.C.C. tramways consists of feeders drawn 


into ducts and a number of sub-stations containing converting 
plant; thus it is eminently simple in character. The respon- 
sibility for this was divided between two men, each receiving 
a maximum salary of £6UU per annum, plus bonuses of 20 per 
cent. and £90. These were assisted by two groups of officials, 
each group comprising (a) sub-station superintendent, (b) sub- 
station inspector (to help fa] do his “ bit”), (c) mains in- 
spector and a number of foremen. 

Last year a mains inspector and a sub-station inspector were 
announced by the Revirw as being relabelled sub-station 
superintendents with salaries of £250-£350 per annum plus 
bonuses. ‘This week they are labelled assistant distribution 
engineers at £350-£400 plus bonuses. Their salaries in their 
original positions were probably much less than £250. 

Last year a sub-station attendant at £2 lös. per week was 
promoted to mains inspector at £200-£250. 

This week he is relabelled mains superintendent at £250-£300 
per annum plus bonuses. Of course one could go on at great 
Jength with this kind of thing, and it forms a most ironical 
contrast to Mr. Fell’s remarks (printed in this weck’s issue) 
before the Tramways and Light Railways Association when he 
said that ‘at present they endured extraordinary burdens `n 
respect of labour. ... Unless relief were obtained many 
undertakings would go under or come upon the rates.” Fur- 
ther comment is not required, except that I hope the L.C.C. 
tramways get the efficiency, the cost of which is apparently 
hastening to ruin them. 


Jonah. 
August 1st, 1919. 


LEGAL. 


BERNERS v. C. A. VANDERVELL & Co., LTD. 
THE ASKWITH AWARD. 


In the City of London Court on July 29th, before his Honour 
Judge Atherley-Jones, K.C., an interesting case was heard in 
which Frank D. Berners, of Bedford Park, sued C. A. Vander- 
vell & Co., Ltd., electrical contractors, of Acton Vale, to re- 
cover £52 15s. salary and bonus due. 

Lord 'liverroN, who appeared tor the plaintiff, said that he 
was employed by the detendants as manager of their electrical 
works. On April dth they gave him a week's salary in heu 
of notice, but he ought to have had a month’s notice in accord- 
ance with the custom of a man of his position in the electrical 
trade. When he was engaged nothing was said about notice. 
It might be he was entitled to three months’ notice. The 
plaintiff was employed as the head of the firm’s technical staff 
in the electrical department. On January 7th, 1918, an award 
was made by Lord Askwith with regard to increasing the 
wages paid in electrical works, and they were given by his 
award 124 per cent. bonus. 

Mr. Roome, defendants’ counsel, said the award was never 
accepted by the defendants, and it had no legal validity. It 
Was not binding. 

Judge ATHERLEY-JONES said there were no coercive powers. 
An Act of Parliament conferred on the Government the oppor- 
tunity of intervening in disputes between employers and work- 
men., and they sent Lord Askwith to endeavour to bring about 
a solution. If the parties liked to submit to the award they 
could do so, and it was binding because there was then a con- 
tractual obligation. 

Lord TIVERTON, continuing, said the matter did not end 
there at all. The defendants had in fact accepted the award 
and paid their other men under it. For some reason they did 
not pay the plaintiff. 

Mr. Roome said that was quite untrue. They had not 
accepted the award. 

Judge ATHERLEY-JONES suggested that probably the award 
applied mainly to workers in electrical shops but not to those 
In managerial positions like the plaintiff. ; 

Lord Tiverton replied that it applied to all the technical 
staff. Plaintiff’s position was on the technical staff. He 
received £5 15s. a week salary and was entitled to a month's 
salary in lieu of notice as well as the 123 per cent. bonus. | 

Mr. Roomr added that the claim to the bonus was certainly 
not maintainable because ten days after the armistice all the 
orders which were made under it were repealed. 

Mr. BERNERS, the plaintiff, was called, and said he was the 
assistant head of the defendants’ electrical department. His 
salary started at £4 a week and afterwards was raised to £6 
a week and subsequently to £5 15s. a week. The reason given 
for his dismissal was because the defendants could not afford 
to keep a man of his ability. He had never had less than a 
month’s notice when leaving similar places. Practically the 
whole of the defendants’ working staff were paid the 124 per 
cent. bonus except him. The defendant company ha 
accepted the award. Cross-examined, he said he knew people 
in the service of the defendants who had heen dismissed with 
a month's salary. He could not be compared with any others 
because his position was uniane. The comnany had their own 
generators for the purpose of charging. There were 40 or 50 
departments in the defendants’ business. The chief of the 
viewing department received a month’s salary when he left. A 
man named Harrison who was dismissed on Christmas Eve 
had a month’s salary. Defendants sent a circular round the 
works to all departments stating that he was the assistant chief 
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of the works electrical department. His salary was inclusive 
of everything in that he was not paid for overtime. He was 
pot a workman. O ; 

Judge ATHERLEY-JONES said it was very difficult to say what 
was a workman nowadays. T 

Mr. RooME said a workman was defined by the Munitions of 
War Act, and it would include the plaintiff. 

Judge ATHERLEY-JONES said the term workman was very 
ambiguous. i , . RS, 

Mr. Roosme pointed out if the plaintiff was not a workman 
then the 124 per cent. bonus certainly did not apply to him. 

Lord TIVERTON observed that that was a point of law. The 
award did not mention the word ‘‘ workmen ” at all. The 

oe a L” bd * e 
words were ‘working employe. Lord Tiverton said it 
would be necessary for the Court to construe the award of 
Lord Askwith, which was as follows :— 

“Under the powers conferred upon me by the War Cabinet I decide that 
all plain time working employés in generating stations, sub-stations, and on 
mains directly concerned in the generation and distribution of electrical 
energy, including the technical staff, and in the case of electrical contractors 
employés engaged on munition work, including the technical staff, shall reccive 
a bonus as follows :—(1} To workers who have not received more than 20s, 
war advance the equivalent of 12} per cent. on earnirgs. Any advance given 
by a pending decision of the Committee on Production or any advance given 
by agreement or otherwise equivalent to the advance of 5s. granted by the 
Committee on Production to certain trades from the first full pay day in 
December to be added as a war advance to the advances already given and 
to count as part of the earnings from the date of such advances. (2) To 
workers who have received over 20s. war advance, sufficient to produce an 
equivalent to the 20s. plus 12} per cent. on earnings, that is to say, any 
excess on war advance over 20s. shall merge in the 12} per cent. on earn- 
ings. (3) Workmen who have reccived the equivalent of 20s. war advance 
plus 124 per cent. on earnings or more are not affected by this settlement. 
jn calculating whether 20s. has been received it shall be taken as 20s. for 
the normal week as recognised in the district. (4) Basis rates of wages and 
conditions of labour shall remain as at present until the withdrawal of war 
wages and war bonuses. This clause is without prejudice to pending negotia- 
tions (if any) which may have commenced, (5) This decision shall take effect 
as from the beginning of the first full pay next after October 13th, 1917." 


The plaintiff, in further cross-examination, admitted that he 
had been paid one war bonus of 124 per cent., but he main- 
tained that he was entitled to his present claim of an addi- 
tional 12} per cent. The defendant company was a controlled 
Government firm. 

Judge ATHERLEY-JONES said if that were the case it was 
obligatory on the part of the defendants to pay the bonus to 
those who were entitled to it. 

Mr. RooME said it did not apply to the present plaintiff. 

The PLaInTIFF said the bonus which he was claiming was in 
force at the time he left the defendants’ service, and was in 
force now 6o far as he knew. He had paid the bonus to men 
who were under him, and vet the defendants were refusing to 
give the bonus to him. From June, 1915, to March 31st this 
year he received £24 13s. 9d. for bonus. He had never given 
up his claim to the Askwith bonus as distinct from the volun- 
tary bonus which he had been paid. The bonus which had 
been paid him was paid with the idea of increasing general 
etticiency, and was a bonus based on the cost of output. The 
bonus varled each quarter according to the success of the de- 
partment or rather according to the proportion of the cost and 
output during each quarter. 
gies ATHERLEY-JONES : It was in the nature of profit- 
sharing. 

The Wrtness : Yes. 

Lord Tiverton : In the nature of a stimulus. 

Mr. Stuart A. Curzon said he was formerly chief of the 
electrical department of the London General Omnibus Co. and 
formerly of the Motor Omnibus Co. and the Vanguard Omni- 
bus Co. For over 20 years he had had experience in the elec- 
trical trade. The minimum notice to which the plaintiff would 
be entitled was one month up to three months, which was 
usual, according to the number of men working under the 
chief. If there were a great number it was three months. 
Cross-examined, he said his salary was £460 a year with the 
omnibus company. Whenever he left his employment—he had 
never been dismissed—he always gave a month’s notice. He 

ad an agreement with the omnibus company. In his position 
three months was usual. He gave that to the Birmingham 
Motor and Express Co. when he worked for them. 

Mr. Mares, from the Ministry of Labour Department, pro- 
duced the Askwith award. ; 

Mr. "Roome said he would very much like to have Lord Ask- 
with there to ask him whether the award applied to a person 
like the plaintiff. 

Lord TiveRtON said the answer would be inadmissable, and 
ai US not propose calling the arbitrator to explain his own 

Atd. 

Mr. Roowe submitted that the plaintiff had no right to more 
tan a week’s salary in lieu of notice, and that the plaintiff 
was bound by the award made in the first place by Mr. 
Churchill, 

Judge ATHFRLEY-JoNES said he really could not understand 
what the Askwith award meant. The language of Government 
oficials was so extraordinarily cryptic there was no wonder 
abour troubles were intensified. 

Mes Roose said the defendants were not electrical contrac- 
ors nor had they generating stations. Thev did not make 

Ar own electricity, but they got it from the mains. He 
ad pointed out that the Churchill award applied to skilled 
“slneers and moulders, but not to others. 

: td Tiverton said the Churchill award had nothing what- 

‘er to do with the plaintiff. who was not a skilled engineer. 

Udge Atueriey-Jonrs: You look upon this award with the 
same contumely and disregard that Mr. Roome looks upon the 

ith award on which the plaintiff is relying. 


e 


Mr. Roome said when the controlled firms were ordered to 
pay the 124 per cent. bonus they could recover it back from 
the Government. If they had not paid it they would have 
been prosecuted. 

Judge ATHERLEY-JONES said that being the case he could not 
understand why the defendants were resisting the claim. They 
would get it back from the Government whether it was proper 
or improper. , 

Mr. Room said they would not get it back from the Govern- 
ment now, and it was not a proper claim; it was so long ago. 
They were not liable to pay it. 'There was some protection for 
the taxpayer he hoped. The electrical fitters got the 124 per 
cent. bonus. That was why other people under the plaintiff 
received the bonus and he did not. l , 

Judge ATHERLEY-JONES said the defendants might have paid 
the award to people who were not entitled to it. ne 

Mr. Roome said what the defendants paid was paid under 
statutory authority, whereas the award of Lord Askwith had 
no statutory authority. 

Judge ATHERLEY-JONES said the Askwith award had not been 
proved as being applicable to the defendants. Defendants 
would have a difficulty in persuading him that a man in the 
position of the plaintiff was not entitled to more than a week's 
notice. 

Mr. Roome said the defendants paid 124 per cent. voluntary 
bonus to those who did not receive the bonus authorised by 
Statute. 

Mr. GEORGE A. STEELE, defendants’ works manager, said he 
had been with them for eight years. Plaintiff was in sole 
charge as works electrician for lighting and power. They 
did not generate electric current. They charged batteries 
and supplied dynainos, &c. He was under the impres- 
sion that the plaintiff was engaged as a weekly servant. 
He certainly was paid weekly. Only one or two were paid 
monthly, and those were departmental heads. Harrison was 
dismissed on a week's notice and not a month. Witness knew 
nothing of Lord Askwith’s award until he came into court. 
lt was never served on him, and the defendants were not 
parties to it. Plaintiff was paid the 124 per cent. war bonus 
ordered by Mr. Churchill, but was not entitled to another 
bonus as well. Plaintiff never asked for the Askwith bonus 
while with them. It was paid to the working people. Plaintiff 
received the voluntary award for increasing the output. They 
gave the Government war bonus to everyone possible, having 
the Government behind them. In cross-examination witness 
said they had paid the Churchill war bonus to wiremen, mates, 
boys and others. Defendants were Government contractors. 

Judge ATHERLEY-JoNneS thought that the Askwith award ap- 
plied only to manual workers and not to people in superintend- 
ence like the plaintiff, and that he was not entitled to the 12} - 
per cent. bonus. The Askwith award quite overpowered him 
in his wonderment as to what it really meant. 

Lord TIVERTON said that the decision would be very far- 
reaching and important. 

Judge ATHERLEY-JONES felt it was very difficult to say what 
a worker was or was not. Upon further consideration while 
the evidence was very slender he was disposed to think that 
the Askwith award covered the defendants’ works, but did 
not include the plaintiff. As the case was tbe first under the 
Askwith award he would postpone giving judgment until 
Friday. 

On August Ist Judge ATHERLFY-JONES delivered a considered 
judgment. He said that the case was certainly important, and 
it was because he had received very little assistance from the 
cases cited to him that he had decided to look into the autho- 
rities. The main point was whether or not the plaintiff was 
entitled to receive a 124 per cent. bonus under the Churehill 
or Askwith award. He must hold that the plaintiff did not 
fall within the scope of the employed persons designated there- 
in, as he was not one of the class to whom the Order applied. 
The Askwith Order was entirely lacking in lucidity of expres- 
sion as to who or what were the persons and classes of people 
employed who were entitled to receive the 124 per cent. bonus. 
Tn his judgment plaintiff was not a * worker ” within the mean- 
ing of the Order. Plaintiff occupied a responsible position, 
and was certainly not within the category of persons who 
would usually be in receipt of a week's notice. The payment . 
of wages weekly constituted some prima facie evidence in 
favour of the defendants’ contention. but it was not conclusive. 
If he had claimed more than a month’s notice he was not sure 
that he would not have established his claim. But he held 
that he was entitled to a month's notice. Therefore judgment 
must be given for the plaintiff for £22 15s. and costs. If the 
parties liked to take the view of more intelligent persons sitting 
in the Divisional Court on both points they would have every 
facility for doing so. 

Mr. Roome asked that the defendants should have the costa 
on the issue on which they bad been successful, but the 
JuUbGE said he thought that they would he negligible, and were 
not worth haggling abont. | 


Watson, Marsa & Co. v. Cowen. 


THIS matter, which was reported in our issue of Juw 11th. war 
again before Mr, Justice Peterson on July 18th. `A lengthy 
discussion ensued, and we are informed that as the result the 
defendant was called upon by the Judge to give an undertaking 
that he would abide by the terms of the purchase agreement 
und covenant entered into by him in August, 1917, pending the 
hearing of the trial, l 
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LINSDELL v. PAIGNTON BLeEctRio Licur & Power Co. 


On July 29th, at Totnes County Court, his Honour Judge 
Lush Wilson dealt with the claim of Mr. W. Linsdell, pro- 
prietor of a picture house at Paignton, against the defendante 
or the recovery of £30 10s. 2d. paid under protest to the defen- 
dants, being an alleged overcharge for the supply of electric 
current, damages for disconnecting it, and the amount paid 
for reconnecting the supply. His Honour said it was proved 
that the defendants issued to the plaintiff printed, forms of 
application for the supply of electricity, either for lighting or 
motive power. The charge for lighting was in excess of the 
charge for power. The plaintiff applied for and obtained a 
meter for installation as a fitted standby to a motor generator, 
and connected it by wire to a machine called a rotary con- 
verter, which was used for the parpose of altering the voltage 
for the application of proper light to the arc of the cinemato- 
graph. e greater part of the energy after passing through 
coils of wire was used for making light in the arc lantern. 
The question he had to decide was for which purpose, within 
the meaning of the contract, the energy obtained by plaintiff 
from defendants was used. The primary use of the energy 
when introduced into the machine was for motive power, and 
he was of opinion that the electricity obtained was used for 
Motive. power purposes within the meaning of the contract. 
He gave judgment for the plaintiff with costs, and certified for 
10 guineas for an expert witness. Leave to appeal was given. 


BREACH OF ELECTRICITY REGULATIONS. 


Ox July 28th the Palmer Shipbuilding and Iron Co. were 
tined under Section 136 of the Factory and Workshops Act, 
1901, for a technical offence, they having neglected to observe 
certain provisions of the electricity regulations. In June a 
painter named Yeats, aged 26, was found dead on an electrical 
overhead crane at the platers’ shed. The medical evidence 
showed that death was due to electric shock. Mr. LAUDER, 
who appeared for H.M. Inspector of Factories, said that when 
Yeats went on to the crane at 6 p.m. to do some painting 
work he was told by the crane driver that some of the wires 
were dead, but the trolley wires were alive. Mr. Lauder sub- 
mitted that defendant had neglected to observe the provision 
of the Act which required the appointment of an authorised 
person to supervise any danger to an incompetent person. 

According to a report in the Newcastle Chronicle, Mr. 
Mundal submitted that the firm were not bound to take fur- 
ther precautions than they had taken. The work, he said, 
would have been accomplished without any danger, and. so 
far as painting was concerned, there was no risk from the elec- 
trical current and unless Yeats went outside the ordinary 
routine of his duty the accident could not have happened. The 
real point of the defence, however, was that defendants were 
unaware that Yeats was there. It had been arranged that he 
should do the work during the week end when the current was 
off, but it appears that he had not finished the work, and. 
unknown to anyone. he went to complete it on the Tuesday 
night. He did not take any precaution or inform the elec- 
trician, and, moreover, he was warned by the craneman that 
some of the wires were alive. 

The Bench imposed a fine and costs in this case, and on a 
further charge of having failed to provide access free from 
danger ta the crane driver’s platform, they were also fined £5. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


Automatic Chemist. 


Mr. P. E. Epeuman, New York, has patented a system of auto- 
matic chemical control which docs some routine control work 
better than a college trained expert can. Products subject to 
variations in process or from a variable source of supply can 
be continuously maintained at æ desired standard by this 
evstem. 

` Tons of acid which formerly varied over a wide range despite 
intermittent tests by the plant chemist are to-day constantly 
kept to close limits in pulp and paper mills by this invention. 
Dyestuff, soap, heavy chemical, brine electrolysis, and other 
works can also profitably use this automatic control. 

In the case here shown by way of example it is desired to 
produce a 2 per cent. sulphuric acid mixture from variable 
sources of supply. Instead of having a chemist make his 
determination and set the valves by hand, intermittently. 
electrodes are used, associated with compensated electrical con- 
trol-circuits which overcome obvious difficulties, to make in- 
stantly the proper adjustment as needed to keep the material 
to.a standard. The apparatus is operated by the fluctuations 
of the material itself. By referring to fig. 1 it will be 
seen that any variation in the product will itself operate con- 
tacts suitably retarded against transient effects to control 
automatically the cause of the change and restore the 
normal condition. In the instance illustrated, if the acid 
solution becomes too strong the electrically operated valve 


shuts off a corresponding portion of the reagent supply; or, 
vice versa, in case the resultant becomes even slightly too 
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A.C. SOURCE 
Tic. 1.—AUTOMATIC CHEMIST. 


weak. Acid-proof electrodes inserted in the material to be 
controlled are provided with temperature compensation and 
thermic control where necessary. The only remaining factor 
to alter the conductivity between the electrodes is the chemical 
content. As shown by Kolrausch and others the conductivity 
varies over almost a straight-line curve within limits for many 
weak solutions. Other cases have different relations of con- 
ductivity to composition, the effects being particularly marked 
at end points, brine saturation, &c. 

The automatic chemist is an assistant and aid to the trained 
chemist because it relieves him of routine control work and 
permits delivery of standard products at less cost than by non- 
automatic methods.—Scientific American. 


Welco Fire Stoves. 


In May last the ‘“ Welco Patents,” of 150, Alma Street, Bir- 
mingham, took over the patents and inventions of Mr. E. A. 
Welch for convertible fire-stoves, &c., and put the business on 
a firm financial basis; the commercial] side was organised on 
up-to-date lines, and a new factory is being equipped for the 
production of the fire-stoves and other equally interesting lines 
which are in contemplation. The firm has now produced a 
second model, listed as Nos. 21-26 according to finish (figs. 2 & 


Fics. 2 AND 3.—WELCo PATENT ‘‘ STOVE-FIRE. ’ 


3), intended to be used more as a stove than asa fire. The chief 
points of difference consist in the use of an all-steel body. 
eliminating the heavy cast-iron front, with a circular openm£ 
into which a 2-pint kettle fits, conserving the heat that 1s 
wasted in the more ornamental pattern previously marketed. 
Tests show that two pints of water can be boiled in 9 or 10 
minutes with a loading of 1,000 watts. 

The makers point out that vessels with highly polished 
bottoms are not suitable for use on the stove-fire; by giving 
the bottom a thin coat of dull black a saving of 20 per cent. 
of the energy can be effected. 


B.T.H. Time-Limit Fuses. 


The patent time-limit fuse was introduced by the BRITISH 
THomson-Houston Co., Lrp., Rugby, as a device for obtain- 
ing in a simple manner a delayed action in an oil switch, 80 
that the circuit would not be disturbed by momentary faults 
or temporary over-loads. By a recent improvement it has been 
possible to extend the range, and fuses are now made in small 
sizes with reliable fusing points. Experience has shown that 
small fuses constructed of materials able to give a substantial 
time limit, of which pure tin is the best, are liable to oxidisa 
tion if loaded too near to the fusing point. A thin skin of 
oxide is able to support the molten metal to an extent which 
seriously alters the minimum fusing current. This haa been 
dealt with by coating the metal with a material which pre- 
vents oxidisation,.is not damaged by the minimum fusing cur- 
rent, but softens at the fusing temperature. Fuse links 6 
treated can be made if required in sizes down to an ampere OF 
less, and are as reliable as the larger sizes previously coD- 
structed. The new treatment is now given to fuses of all 
capacities as a guarantee against oxidisation. 
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The time-limit fuse is connected in parallel with the trip 
coil of the switch, the trip coil being connected directly across 
the series transformer which operates it. With this arrange- 
ment practically the whole of the current from the trans- 
former normally | hea through the fuse on account of the rela- 
tively high impedance of the trip coil. Should an overload of 
suficient magnitude occur on the circuit, the current will melt 
fhe fuse link and then pass through the trip coil, at once trip- 
ping the switch. The length of time required for the fuse 
link to melt is proportional to the heating effect of the cur- 
rent passing through it, so that a delaying action rapidly de- 
creasing with increase of current flowing in the circuit s 
obtained. Ea 

Selective action in the distribution circuits may be obtained 
by suitably choosing the fuses. By placing a solid link in the 
clips the overload device is short-circuited and the oil switch 
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Fic. 5.—PRINCIPLE ON WHICH 
TIME-LIMIT Fuse WoRKS. 


Fic. 4.—TIME-LIMIT Fuses 
MOUNTED ON OIL SWITCH 
ESCUTCHEON. 


then becomes nun-automatic. By removing the links from the 
clips the oil switch will operate instantaneously without any 
time element. This is useful in emergency conditions. For 
example, it is possible to try a doubtful feeder with the device 
arranged to trip instantaneously, finally putting the fuse in 
circuit when satisfied that the feeder is sound. ‘This will 
ensure the faulty feeder being tripped out with a minimum 
disturbance to the system, should a fault develop. 

The time-limit fuses are contained in glass tubes with sub- 
stantial metal ends. The tubes are backed with opal, so that 
the condition of the fuse is clearly visible against the white 
background. The fuses are standardised from 1.5 to Jw 
amperes Minimum fusing currents. 


Improvements in Fuse Contacts. 


Messrs. FRANK THORNTON & Co., of 16, Bridge Street, Burn- 
ley, have sent us particulars of an improvement in electrical 
switches and fuses which they have patented. As shown in 
the accompanying figure, it consists in the provision of corre- 
sponding burrs and recesses in the contacts, tending to keep 
the parts securely in position. Some of the advantages claimed 
for the device are as follows:—The possibility of failure of 
supply occurring where vibration may cause the dropping out 
of the replacement bridge of any fusegear is prevented; the 


Fic. 6.—IMPROVEMENT IN Fuse CONTACTS. 


insertion of the bridge is attended by a more “‘ positive ” action; 
i thoy eee can be made in the original stamping process, 
te out ome any addition to the manufacturing cost; 
addition of the burrs and recesses will not affect the cur- 
rent carrying capacity ‘adversely; existing fuseboards can be 
ance) fitted with the new type spare parts; and the 
foe will not in any way impede the speedy replace- 
ce a fuse bridge. It is equally applicable to switches of 
i nife ” pattern, and may take a variety of forms, of 
Which one is illustrated in fig. 6. 


BUSINESS NOTES. 


Germau Activity in Italy—The much debated dis- 
cussion as to the possible flooding of the Italian market with 
German goods is attracting much attention in Genoese industrial 
circles. Agents who visit the British Chambers of Commerce 
often comment on the offers coming from Switzerland, ostensibly 
from Swiss firms, but in reality from German firms who, in many 
instances, have goods already on the frontier waiting. for delivery 
into Italy. These firms, according to a statement by H.M. Com- 
mercial Counsellor at Rome, published in the Board of Trade 
Journal, are willing to give Italian houses three months’ credit at 
1 per cent. interest, and quote prices for the goods delivered in 
Genoa, whereas British firms quote f.o.b. London and prices 
sterling instead of lire. It would be of great advantage to 
Italian houses if British firms would state prices in terms of the 
purchasing country. Although the exchange in Italy is still very 
high, it is thought that in a few months’ time the value of the lire 
will be higher, consequently relieving the present difficult trade 
conditions between Italy and England. Italy is at present in need 
of various classes of goods, including chemicals, machinery, and 
heavy oils. 


Prices of Leather Belting.—Hitherto it has been the 
English custom to sell leather belting chietly by weight, and, where 
sold by measurement, leather belting has usually been sold without 
any specified thicknesses. As both of these systems are open to 
objection from a buyer’s point of view, and have weak points 
compared with some of the Continental systems, the Federation of 
Leather Belting Manufacturers of the United Kingdom have 
decided that, after September let no leather belting shall be sold, 
except on the basis of the new National Price List, which quotes 
for all widths of belting per ft., with thicknesses specified according 
to the customers’ requirements and the purpose for which the 
belting is intended. Copies of the new list will be circulated to _ 
all buyers in the kingdom before September 1st. | 


Case-Hardening With Gas.—THE Davis Furnace Co. 
have sent us some data regarding the consumption of gas in case- 
hardening with one of their special ‘‘ Revergen ` furnaces, which 
is provided with regenerators of specially efficient design, and is 
tired with town gag at ordinary pressure, the air being introduced 
to the furnace at a slight pressure. The material was to be charged 
into a cold furnace, raised to 900° C., and maintained at that tem- 
perature for eight hours to give the necessary depth of case; the 
work consisted of automobile gear wheels, packed in six boxes, the 
total weight being 713 lb. The required temperature was attained 
in 70 minutes from lighting up, the gas required to raise the furnace 
and charge from cold to 900° being 925 cb. ft., or 1°29 cb. ft. per 
lb. The average consumption to maintain the temperature was 
0'46 cb. ft. per lb., and the overall gas consumption for this run of 
9 hours 10 minutes was only 4'8 cb. ft. per lb. of load. 


The Yellow Trade PeriiiAddressing the China Asso- 
ciation in London, last week, Mr. F. Anderson said that for the 
last two generations China’s foreign trade had nearly doubled 
every 10 years, and there had been a considerable increase in her 
manufacturing and mining industries. In this country far too 
little attention was paid to the future industrial competition of 
the East with the West. There was a population of 800,000,000 
in the East, who were entering into the industrial race. Formerly 
the West had the advantage of cheap capital, but that advantage 
had already been lost. Industrial wages in the West were 10 times 
as high as in the East, and working hours were a great deal 
shorter. Unless steps were were taken to balance the scale 
more evenly, sooner or later a difficult position would arise.-— Daily 
Telegraph, 


Japanese Enterprise in Brazil.— Considerable interest 
has been aroused in Brazilian commercial circles by the visit to 
Brazil of the Vice-President of the Chamber of Commerce of Tokio. 
He has been received at a special session of the Rio de Janeiro 
Commercial Association, to which he was accompanied by the 
Japanese Minister. In reply to a speech of welcome he referred in 
eulogistic terms to the great future which Brazil offered as a 
market for Japanese manufactures, and stated that on his return 
to Japan he would endeavour to bring about a visit of Brazilian . 
delegates to that country. The Japanese Minister also addressed 
the assembly and, in the course of his speech, referred to the 
monthly service which Japanese steamers already maintained with 
Brazil, and which would shortly be increased. He also expressed 
great hopes as to the strengthening of commercial relations 
between the two countries which would result from the opening of 
the branches of the Yokohama Specie Bank in Brazil, for which a 
charter had already been solicited from the Brazilian Government. 
— Board of Trade Journal, 


Purchases of Rails in America.—According to the 
Financial Times, Mr. John Hodge, M.P., Secretary of the British 
Steel Smelters’ Union, does not blame the London United Tram- 
ways Co. for purchasing American rails from Baltimore. Express- 
ing his views to a Press representative, he said :—" Shipbuilders 
and bridge builders are all clamouring for steel, and, so far as the 
tramway company is concerned, you cannot blame them for buying 
rails in the cheapest market. Everything is against us—the price 
of coal and the price of raw materials. Labour troubles are having 
their effect. The only thing ia that we ought to protect our own 
market in the same way as the Americans do,” 
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Onr Foreign Business Visitors.—The Foreign Office 
has notified the Association of Chambers of Commerce that com- 
mercial missions, composed of buyers from Chile, Italy, and 


Switerland, are visiting the principal cities in Great Britain.— 
Financier. 


Viscount Milner on Our Industrial Position.—Iu the 
course of a debate in the House of Lords, on the second reading of 
the Finance Bill, Lord Milner, replying on behalf of the Govern- 
ment, said, in regard to the yeneral outlook of our national 
industry, he agreed that the result of the war had been to briny 
about more rapidly a position which in any case was bound to be 
brought about in the course of a certain number of years—that of the 
industrial predominance or pre-eminence among all the nations of 
the world of the United States of America. It was bound to come. 
But Lord Crewe Seemed to think that the position of this country 
in comparison with other great industrial countries had been 
ruined by the war. If this were the only great industrial country 
with a heavy debt and an immensely-increased burden of taxation, 
he would agree that our position had been considerably worsened. 
But, serious as was our financial position, there was no other 
country except the United States of America which had anything 
like tbe same chance of carrying its burden without an absolutely 
crushing taxation. It was his profound conviction that, serious as 
was the country’s financial position, it was not a dangerous 
position, always provided that we remained a constitutionally- 
governed, progressive nation, and did not go down the terrible road 
to which some of the Continental countries of Europe were 
trending ; and in the next place. providing we made the maximum 
use of the great advantayes we possessed in the skill of our work- 
people and our great scientific achievements. The danger which 
threatened this country was social and moral. rather than material. 
By the improvement of our industrial machinery we might attain 
a yet higher degree of prosperity than we had in the past—not 
comparatively, because he did not suppose we should ever be the 
firat industrial nation of the world again. In this connection he 
attached immense importance to the development of our Empire. 


Manufacturing in India.—A Calcutta correspondent of 
the Timer Trade Supplement issues a warning from India respecting 
the effect upon foreign markets of attacks on capital at Home. 
He says that the war has played mischief with our markets abroad, 
and adds :—“ In China the Japanese and Americans have got a 
firm hold. Here in India we are all out to manufacture locally, 
and new companies start every week. Thornycrofts are opening a 
factory here; Marshalls, the great boiler and machinery makers, 
are erecting a great factory to manufacture in Calcutta; Vickers 
are going to start, in Bombay, a new iron and steel company. and 
will produce steel girders and plates, &c.; the Standard Wagon 
Co. will make railway wagons, and one of the biggest locomotive 
makers will erect a factory here. Everything is conspiring to 
make things hard for the home manufacturers, and then one reads 
of strikes and idleness and a dreadful falee prosperity that is 
really nothing more nor less than mortgaging one's property and 
then making merry on the proceeds. The only remedy seems to 
be fair wages from capital and fair work from labour, with real 
co-operation so that by large-scale production the extra cost may 
be spread over a larger output.” 


New Title of the British Westinghouse (Co.—The 
Vickers Electrical Co., Ltd.—The shareholders of the British 
Westinghouse Electric and Manufacturing Co., Ltd., have received 
ofticial intimation that the name of the concern as from October, 
1919, will be VICKERS ELECTRICAL Co.. LTD. It will be 
remembered that at the meeting of the company held in May (see 
ELECTRICAL REVIEW, May 23rd, 1919, page 605), it was stated that 
the name Westinghouse was to be dropped under the revised agree- 
ment entered into with the American company. The adoption of 
the title Vickers Electrical Co., Ltd., is stated to be the natural 
corollary from the recent amalgamation of Vickers, Ltd., with the 
Metropolitan Carriage, Wagon and Finance Co., Ltd., the former 
company thereby becoming the controlling factor in the affairs of 
the company. A meeting was called for yesterday, to pass a 
resolution changing the name of the Westinghouse company 
as above. 


Import Prohibitions.—The President of the Board of 
Trade and the Leader of the House have been pressed again and 
again lately to state the Government policy respecting future 
trade. It is expected that a statement will be made in the course 
of a day or two now. So far as we have gone, the newest piece 
of information was given by Sir Auckland, last week, when he 
said that the prohibitions under which importers were working 
were limited in time to September Ist. Though he was not yet in 
@ position to state what import policy would be in operation after 
September lst, he was prepared to give an assurance that "if 
restrictions are still in existence, the permiesible rate of importa- 
tion of articles now restricted will be no leas between September Ist 
and the end of the year than it is at the present time.” 


German Goods for England.—The Times for July 30th 
says that the Nieuwe Rotterdamsche Courant learns that an agree- 
ment has been made between an important British syndicate and 
the Dutch trading company, Messrs. Blass & Groenewegen. of 
Utrecht, with the object of making wholesale purchases of German 
metal products for immediate export to England. The newspaper 
adds that this transaction is of great importance for Dutch com- 
merce, because it is appurent that through the continuous rise of 
the American rate of exchange on London, and the increasing 
difficulties in industrial life in England, British merchants have 
been compelled to apply to the Continent for supplies of goods, 


Our Export Trade.—In reply to a question in Parlia- 
ment, last week. the President of the Board of Trade said he was 
aware of the urgency of re-establishing British export trade to the 
countries which were not in a position to pay at present by meaus 
of exports for essential imports, Sir Auckland, according to the 
Times, said that a scheme had been prepared in congultation with 
banking and tradiny interests under which the Government would 
set up an office to provide sterling credita in approved casea where 
it was found impossible to obtain sufficient facilities through the 
ordinary business channels. It was hoped that certain representa- 
tives of those interests which had already been consulted would be 
willing to ussist the office in an advisory capacity. Full particulars 
of the scheme would be made public as soon as certain outstandiny 
points of detail had been settled. 


Fire.—It is reported that the oftices of Messrs. Balfour, 


Bexttie & Co., engineers, at Clipstone Military Camp, near Mansfield, 
was destroyed by tire on August Ist. 


Electrical Goods in South Africa.—In its comments on 
the market for electrical goods. the S.A. Mining and Engineering 
Journal for Juve 2xXth, states :—" Tubing is even scarcer now than 
last week and commands practically any price. Dealers are 
anxiously awaiting stocks which arrived at the coast some 12 to l4 
days ago from oversea. In the meantime, in the absence of tubing, 
a casing made locally of wood is being used as a substitute, which 
experts state should last 10 or 15 years, although of course its use 
is expensive in comparison with regular tubing. Country orders 
are still plentiful, and business is only curtailed by the dearth of 
tubing.” The writer refers to a discussion at a Town Council 
meeting on June 24th, in reference to purchasing electric lamps to 
the extent of £2,291. A member in moving that the reauisition 
be referred back. pointed out that the prices quoted were the same 
in every case. He was aware that a ring existed, but he claimed 
that it would be broken within a week, so that by deferring the 
matter it would be possible to secure the lamps at a cheaper cost — 
for example, lamps quoted at 20s. 6d. a dozen there could be obtained 
at the coast for from 10s. to los, a dozen, The chairman of the 
Tramway Committee said the purchase was recommended on the 
advice of the technical experts, who claimed that in view of the 
fact that the merchants had sutlicient stores to me-t Union 
demands for two and a half years prices were as low now as they 
would be for some time. Eventually it was decided to adopt the 
recommendation to purchase at the price before-mentioned. 


Canadian Trade Statlstics.—Statistics laid before the 
Canadian Parliament by Sir Thomas White in his annual Bud;ret 
speech, set forth in a very clear and conclusive manner the growth 
of Canadian trade since 1913. These show that the total trade of 
Canada more than doubled during the 1913-19 period. The figures, 
being for merchandise only, are as follows :— 


Fiscal year ended Imports Exports (domestic) Total 
March 31st. for consumption. and foreign. trade, 
WHS Se Oks 670,089,066 377,068,355 1,047,157,421 
AE sg. ek. ae GIS 457,144 455.437,224 1.073.514 268 
1918 A S 962,543,716 1,586 169,792 2,548 713.0388 
1919 (unrevised) 916,443,332 1,253,04.",170 2,139,623,502 


During the 1913-19 period Canada's total trade with the United 
Kingdom was practically doubled, rising from $308,903,639 to 
3604,950,192. The increase was in exports, which were more than 
trebied; imports from the United Kingdom dropped from 
¥138,741,736 to $73,029,215. Figures for trade with Great Britain, 
are as follows :— 


Fiscal year ended Imports Exports (Canadian 
March 81st. for consumption, produce). Total. 
INS E ae 138,741,736 170.161.903 308,903,639 
Wit =. La a 132,070,362 215,253,969 347,324 23 
1918 >. 5 .. 81,302,403 845,450,009 926,782,472 
1919 (unrevised) 73,029,215 631,920,077 604,950,192 


Canada's trade with the United States underwent a remarkable 
expansion during this period. Indeed, last year her trade with the 
Republic was equal to 55 per cent. of the total with all countries. 
Exports more than trebled, while imports from that country were 
increased by 75 per cent. The totals are as follows :— 


Fiscal year ended Imports Exports (Canadian 
March 3lst. for consumption, produce). Total, 
1913, x 5 435,770,081 1:30,725.9538 575,496,084 
1914 he os is 395,565,328 163,372,825 HOS OS, Los 
WIS... 791,906.125 417,812,407 1,209,718 032 
wig, is sé 746,940,654 454,923,170 1,201 863,524 


In the fiscal year 1918, Canada’s total trade with the British 
Empire was $),V16,821,857; with foreign countries it was 
$1.485,727,798 In 1919 her trade with the British Empire was 
$719,990,205 ; with foreign countries it was $1,404,067,033. 


Book Notices.—Scieutific Paper of the Bureau of 
Standards. No. 334. “New Forms of Instruments for Showing the 
Presence and Amount of Combustible Gas in the Air."—This paper 
contains a description of experimental work upon the combustion 
of gas at the surface of an electrically-heated wire and the applica- 
tion of this phenomenon to the design of instruments for detecting 
the presence, or indicating the amount. of combustible gas in the 
air. Washington: Government Printing Office. Price 15 cen*s. — 

How to Lay-out Turret Lathe Tools.” Second edition. Pp. vil 
+ 167 + figs. 166. “Coventry: Alfred Herbert, Ltd. Price 6s. 

“Steel Structures.” July, 1919. Quarterly Journal of the Steel 
Structural Section of the British Engineers’ Association. London: 
32, Victoria Street, SW. 1. 6d. : 


New French Company.—A new company has lately been 
formed at Fontenay-sous-Bois, near Paris, with a capital of £16,000, 
and the title La Société des Phares et Equipments Electriques. to 


manufacture electric lighting sets and other equipment for motor- 
cars, 
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Liquidations.—THomuPson & GINGELL, LTD., 61, Cheap- 
side. London, E.C., electrical engineers.—In pursuance of the pro- 
visions of the Companies (Consolidation) Act, a meeting of the 
creditors was held, last week, at the offices of Messrs. Poppleton, 
Appleby & Hawkins, 4, Charterhouse Square, E.C. Mr. E. H. 
Hawkins, who presided, stated that at a meeting of the creditors 
it was decided that the concern should go into voluntary liquida- 
tion, and that he and Mr. Taylor should be appointed as the liqui- 
dators. In accordance with the wishes of the creditors, the share- 
holders passed resolutions in favour of voluntary liquidation, and 
he and Mr. Taylor were appointed as liquidators. According to 
figures which had been prepared, the liabilities amounted to 
£3,437, while the assets were set down at £8,125, being made up 
as follows :—Stock, £3,045; plant and machinery, £710; beok 
debts, £340; motor cycle and sundries, £81 ; amount due from 
directors, #212; oftice furniture, £102; and value of patent, 
£3.500. The assets were subject to debentures, which had been 
issued, of £2,000. A receiver had been appointed on behalf of the 
debenture-holder. Mr. Hawkins said that the company was only 
reyistered on March 27th of the present year, with a nominal 
capital of £20,000, divided into shares of the face value of £1 
each. On the day of the degistration an agreement was entered 
into by which Mr. Thompson agreed to transfer a patent to the 
company, the purchase price being discharged by the issue of fully- 
paid shares. Mr. Thompson received 10,010 shares, while Mr. 
Gingell was allotted 6.990 shares. The balance of 3.000 shares 
were issued to the debenture-holder us a consideration for the 
advance by him of a sum of £2,000, which was to be used to 
discharge the formation and other expenses of the company, and 
he was also to be secured by debentures which were subsequently 
issued. On July 3rd a petition for the compulsory winding-up of 
the company was filed by Messrs. Tredegar, the principal creditors. 
With regard to the money advanced by the debenture-holder. it 
appeared from the books ot the company that £470 was advanced 
before the company came into existence. in order that certain 
expenses might be met. The first debenture was issued on 
April 9th, for £1,000, and at that date £500 of the amount it 
secured had previously been advanced. In view of the fact that 
the principal creditora presented their petition within three months of 
the issue of the debenture, he did not think that the debenture-holder 
could support a claim to the money he had advanced prior to the 
debenture being issued. With regard to the shares issued to the 
debenture-holder as fully paid, the liquidators had taken the 
opinion of counsel on that matter. They had been advised that 
shares could not be issued at a discouat. and that they should be 
paid for, and under those circumstances it looked as if the holder 
was liable to pay £3,000 to the company. The receiver for the 
debenture-holder was disposing of certain of the assets. The 
chairman added that he thought action should be taken to test 
the validity of the debentures and also to settle the question with 
regard to the creditors. He suggested that the liquidator should 
be viven an indemnity in respect of costs in connection with the 
actions. The principal creditors stated that they were in favour of 
action being taken as suggested, and Mr. Hawkins pointed out 
that if the actions were succeasful the creditors would probably be 
paid in full. After a short discussion, the creditors approved of 
the voluntary liquidation of the company, with the liquidators 
already appointed, and also expressed the opinion that an indemnity 
equal to 5 par cent. of the creditors’ claims should be given to the 
liquidators in order that the legal proceedings might be commenced. 
The following are creditors :— 


Fish & Co. fi 5 ve £23 Hampton & Co. .. aa ji £15 
Ward & Go'dstone Su id 142 Metal and Hardware Co. aa 42 
K. & C. E. Supply Co. .. T 43 Ballantyne & Co... as T 15 
Gestener & Co. .. se as 385 Johnson & Co... Rt C 57 
Efandem Co. oo ua ói 19 Edison & Co. pa si Pa 87 
Tredegars, Ltd. .. Pi .. 1,800 Hogan & Wardrop ies N 2-6 
Mansell, Ltd. at i oa 125 Smith, H. W., & Co. ai in 291 
Mackintosh Cable Co. .. ee 85) 

RicHaRD WADE, Soss & Co, Lro, Hull.—Winding up 


voluntarily. Liquidator, Mr. G. S. Y. Feryuson, Hull. Meeting of 
creditors, August 12th. 

Dick's ASBESTOS Co., asbestos merchants and manufacturers, 47. 
Fenchurch Street, E.C.--Messrs. W. F. Dick and J. A. Dick have 


dissolved partnership. Mr. W. F. Dick attends to debts, &c. 


Bonus Shares and Super Tax.—In regard to the recent 
decision in the Courts that bonus shares issued out of profits are 
exempt from super tax, the Chancellor of the Exchequer says that 
it is proposed to appeal against this decision. 


The B.I.F. at Birmingham.—aAttention may be directed 
to the official and national character of the British Industries Fair, 
especially the two provincial sections, The municipality of Bir- 
mingham and the Chamber of Commerce of that city who, under 
the auspices and with the support of the Board of Trade, are organ- 
ising that city’s section, are anxious that it should be known that 
the British Industries Fair (Birmingham) is actually a part of the 
Exhibition held at the same time (February 23rd to March 5th, 
1920) in London and Glasgow. The Birmingham Schedule includes 
electric light fittings and accessories, table lamps, hall lamps, 
standard lamps, including appliances and apparatus and glassware 
appurtenant thereto. Only goods of British manufacture are 
allowed, and no productions which come within the description 
named above can be shown anywhere except in Birmingham. ‘The 
city is allotting all its available public buildings to the Fair. 
The Council invites early applications for space, and communi- 
Cations should be sent to the General Manager, Chamber of 
Commerce Buildings, Birmingham. The Fair will be visited by 
buyers from all parts of the world who have been invited by the 
Board of Trade. 


Catalogues and Lists.—“ Z” Exvecrraic Lamp Manu- 
FACTURING Co., LTD., Southfields, London, S.W. 18.—We have 
received specimens of postcards, billheads, and labels (adver- 
oe the Z lamp), which the company supply overprinted for 
traders. 

THE GRNERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E C. 4.—Pocket booklet entitled “ Summary of the Allies 
Peace Terms to Germany.” Ten pages are devoted to extracts uf 
the terms, two to important events of the war. while the inside 
and outside back covers maks reference to Usrain Jamps. In this 
last connection a warning is given that as foreign-made Osram 
lain ps may be offered for sale in this country now that Peace is 
signed, the purchaser should note that “only Osram lamps bearing 
the initials G.E.C. are of venuine British manufacture.” 

BRITISH-THOMSON HousTON Co., LTD., Rugby.---Descriptive list 
No. 4,451A gives full particulars of the company's patent time- 
limit fuses, which are used extensively for industrial purposes and 
on large power distribution systems. K 

Messrs. DRAKE & GoRHAM, LTD., 67, Long Acre, London, W.C. 2. 
—Twelve-page pamphlet (No. 265) containing a fully illustrated 
account of the `“ Geyser ” electric washer and wringer. 

A. C. CUTTING AND WELDING Co., LTD., 25-27, Theobald’s Road, 
London, W.C. 1.—Brochure giving particulars of portable cuttiny 
and welding machines and electrodes, also price list of coated 
electrodes and machines, with illustrations of work done and 
testimonials from users, 


" Freezor ” Electric Fans.—THE GENERAL ELECTRIC 
Co.. LTD., inform us that they are able to give the trade prompt 
delivery of the more largely used patterns of ‘“ Freezor” electric 
fans. As is generally appreciated, the difficulties to be overcome 
by manufacturing concerns in the transition from war work to 
normal production are very considerable, and especially is this so 
in the case of the G.E.C. ° Freezor’’ Fan Works at Witton, near 
Birmingham, where, during the war. the whole of the manu- 
facturing facilities previously devoted to the conatruction of 
electric fans were concentrated on the production of material for 
war requirements. By new and increased manufacturing facilities 
and by special concentration Of effort substantial stocks of several 
of the most popular types of *' Freezor ` fans have been accumulated. 
Included are desk-pattern fans with 94-in. and 12-in. diameter 
blades for D.C. circuits, and with 12-in. diameter blades for A.C. 
circuits. As a ceiling fan the * Koolah ” is recommended. and for 
ventilating large apartments, steamships, restaurants. &c., where a 
considerable amount of air has to be dealt with, © Freezor’’ box 
blade exhaust pattern fans, with blades from 12 in. to 60 in. 
diameter are available for either D.C. or A.c. The pre-war range of 
‘ Freezor ” fans is still available, though immediate delivery of the 
types not specified above cannot be promised. 


The Rhine Army and Home Conditions.—Mr. Harry 
Dubery, Labour Adviser to the National Allianceof Employers and 
Employed, has just returned from an extended visit to the British 
Army on the Rhine. where he has been delivering a series of 
lectures to the troops on behalf of the Education Department of 
the War Oftice. 

Describing the general attitude of the troops, Mr. Dubery says :— 
“ One found considerably less dissatisfaction among the Army of 
the Rhine than existed in the Army in Frazce and Belgium last 
November and December. A great many of those who wanted to 
be demobilised at that time, have, of course, gone. There is atill, 
however, a keen desire for demobilisation among the bulk of the 
remainder, but it is substantially modified by the reports of how 
things are in England; the rank and tile feeling that even though 
they object to the Army, and are anxious to be demobilised, they 
may, perhaps, drop temporarily into worse conditions because of 
the industrial unrest at home. The men, as a whole, while not 
sympathetic with the Labour unrest at home, are certainly not 
antagonistic thereto, being mainly consumed with a desire to share 
in the proceeds of the agitation should it be successful. The officers, 
however. as a class are much more concerned. and bitterly resent 
a condition of affairs which, they say, makes their re-employment 
in civil life at a reasonable salary exceedingly difticult, because 
most of them wish to enter that professional middle-class which 
has been so hardly hit by the rise in the cost of living—which 
they hold is at least partly due to the high working-class wages — 
and the incume-tax, while, as a class, it has received less in 
increases than any other section of the community. They presume, 
also, that the signs of activity of the re-awakening of industry in 
Germany, will mean, presently, that the contracts in neutral 
countries will be lost to Great Britain, and that we shall steadily 
approach a parlous condition at home in which they will be 
involved. In spite of this. however, most of them are anxious for 
demobilisation, and are prepared to take the risks. They reason, 
many of them, that the Army in peace time keeps them fairly 
busy all day long on comparatively unimportant matters. and 
prevents them getting down for several hours at a stretch, to 
educational schemes which would improve their chances in the 
professional Labour market.” 


Bankruptcy Proceedings —Louis ALFRED THOMSON, 
lately trading as Saville & Walton, electrical engineers, 69, Victoria 
Street, Westminster.—At the London Bankruptcy Court, on July 
29th. Mr. Registrar Mellor granted an order of discharge, subject to 
a judgment for £40. According to the Official Receiver's report, 
the applicant having served with the Imperial Yeomany in South 
Africa, returned to this country in 1901, and obtained employment 
with a firm of electrical engineers. In 1910 he commenced a similar 
business, without capital, in partnership with one Nield. at Bream's 
Buildings, Chancery Lane, under the style of “ Saville & Walton.” 
Branch businesses were opened at Cardiff and Cobham; thereafter there 
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was a loss, and in October, 1913 the partnership was dissolved on 
socounts showing a deficiency of £550 and Nield retiring from 
the business. The applicant in 1913 removed to 39, Victoria 
Street ; the business was considerably restricted owing to trade 
disputes ; in August, 1914, he joined H.M.’s Forces, leaving the 
business to his manager, who closed it in May, 1915. The failure 
was attributed to loss on the trading before October, 1913. and 
May, 1915, heavy drawings, and loss on a speculation in linseed oil. 
As offences, the Official Receiver reported (1) insufficiency of assets 
to equal 10s. in the # on the amount of the unsecured liabilities ; 
(2) trading in knowledge of insolvency ; and (3) contributing to 
the bankruptcy by rash and hazardous speculation. Mr. J. B. 
Knight, Official Receiver, stated that the sum of £40 had been 
paid into Court. and he was willing that the bankrupt should now 


huve an immediate discharge. His Honour made an order in 
these terms. 


Non-Ferrous Metal Industry Act.—A list of further 


additions to licences granted under this Act is published in the 
London Gazette for August 1st. 


Glass Control Order.—The operation of the Glass 
Control (Consolidated) Order, 1917, and the Glass Control (Consoli- 
dated) Amendment Order, 1918, has been suspended by the Minister 
of Munitions, as from August lst. 


Optical Munitions Order, 1915,—The Minister of Muni- 


tions has suspended, as from August Ist, the operation of the above 
order. 


Trade Announcements.— Messrs. ©. F. CASELLA AND 
Co., LTD., scientific instrument makers, have removed to 
49-50, Parliament Street, London, S.W.1. where their head office 
and showrooms will be situated. Needing larger manufacturing 
accommodation, they have built a new factory at Walthamstow. 
After four years of work for Government requirements, they have 
now resumed private trade operations. 

THE MILLNS ELECTRICAL Co., of 17, Whitefriars Street, E.C. 4, 
have been appointed sole London agents for the Arora Co., of 
Loughborough. Large stocks of the “Arora” fires, boiling 
plates, &c., for all standard voltages, will be carried in London. 

Messrs. Drake & Gorham have disposed of their wholesale trade 
department to a separate company. In view of the goodwill 
attaching to the name, permission has been granted to the new 
company to continue its use, and it has, therefore, been registered 
as DRAKE & GORHAM WHOLESALE, LTD., with registered offices at 
67, Long Acre, W.C. 2, to which address all letters relating to 
wholesale business should be sent. 

THE ADAMENT ENGINEERING Co. have removed from 14, Market 
Place, to 11, Halliwell Street, Manchester. 

MEssrks. BOORNE & Co., of 196, Deansgate, Manchester, have 
been appointed sole representatives for the sale of Messrs. Hamilton, 
Fould’s & Co.’s W.H. Ironclad direct-current motor starters in the 
territory comprising Manchester and East Lancashire and Cheshire. 

Messrs. Guest & Co., electrical engineers, of Rugby. have 
removed their business to 74-76, Dunchurch Road. 

. MESSRS. A. VEREY & Co., wholesale suppliers of electrical and 
allied manufactures, have taken London offices and stores at 52a, 
Bow Lane. Queen Victoria Street, E.C.4. Manufacturers’ catalogues 
and price lists are desired. 


LIGHTING AND POWER NOTES. 


Bexhill. —YEtAR’s Workinc.—The report on the working 
of the electricity undertaking for the year ending March 31st last, 
shows a deficitof £884. Units sold were: private supply, 548,845, 
avainst 611,596 ; public lighting, 12,256, against 8,225 ; total cost 
per unit sold, 6°09d., against 5'ld. ; total revenue, £13,893, against 
£13,471; total working costs, £9,377. against £7,869 ; yross protit, 
£5,033, avainst £5,602 ; interest and repay meut of capital, £5.401, 
avainst £5,404; total costs, £14,777, against £13,273 ; coal cost 
per unit sold, 1°52d., against 1'4d. Consumers connected during 
the year numbered 35, making the total 1,701 ; maximum supply 
demanded was 436 KW., against 503 Kw.; and maximum supply 
installed was 1,150 KW. 


Blackpool.—Price INcREASE.—In view of the increased 
price of coal, electricity tariffa are to be advanced 40 per cent. 
above pre-war rates as from October Ist. An increase from 25 to 
43 per cent. was made on July Ist. 

STRIKE.—In consequence of a refusal of their demand for 
increased pay, the electricians and fitters employed in the Corpora- 
tion electricity works went on strike, on Saturday. The dispute 
goes back for some time. The men contend that they are receiving 
less pay than is received for similar work in every other engin- 
eering sbop in the district from Fleetwood to Preston. 


Bolton.—STREET Licutinc.—Electrical energy required 
for street lighting in various districts ig still being taken from the 
tramway trolley wires. This arrangement was only intended to 
operate during the war. and arrangements are now to be made to 
take the necessary supply from the Electricity Committee's mains. 

PRICE INCREASE.—From the day of the increase in the price of 
coal, the price of electricity is to be increased by 0°2d. per unit. 

Bradford. — Mains EXTenrions.— Extension of electric 
mains have been authorised, and will cost £2,312; also distributing 
mains, including transformer chamber equipment, £4,200 ; E.H.T, 
teeders, including tranformer chamber equipment, £4,203, 


Bristol YEaR’s WorkING.—The accounts of the 
Corporation electricity department for the year ended March 31st, 
1919, show gross receipts, £169.313 ; gross expenditure, £122,226, 
leaving a groes profit of £47,086, which with £319 transferred 
from the redemption and sinking fund account, amounts to 
£47,405 ; interest and loan charges total £50,821, leaving a net 
loss on the year’s working of £3,416. The credit balance brought 
forward was £5,155, which with adjustment of income tax 
(1916-17 and 1917-18) £5.848, gave an available surplus of £11,003, 
which has been appropriated as follows :—Loss on last year's 
working, £3,416 ; allowance to employés with the Forces, £3,869 ; 
special expenditure, £1,712; total, £8,997, leaving a balance of 
£2,006 to carry forward. The report states that the 3,000-Kw. 
turbo-generator referred to in the last report has been out of 
commission for some months during the year owing to trouble 
originating with the wet air filters. This has been rectified at the 
expense of the manufacturers, but the department has lost the 
benefit of the greater economy which would have resulted had this 
machine been in constant operation. The new 6,00U-KW. turbo- 
alternator is expected to be working about the end of August. 
The extension of the buildings at Feeder Road is nearing com- 
pletion, and the boilers will shortly be erected. Several large and 
important supplies have been added to the system, and negotiations 
for many others are in progress. A further increase in the 
charges has been deferred, but will be brought into operation in 
rendering the accounts for the September quarter, 1919. It was 
deemed to be desirable to avoid increasing the charge so long as 
the additional expenses could be met out of the revenue balances 
brouyrht forward from the previous year. Units sold amounted to 
26,269,745, a decrease of 569,835 units. 


Chester,—YEAR’s WorkING.—The accounts for the year 
ending March 25th last, show total working expenses amount- 
ing to £16,675; balance carried to revenue account, £10,763 ; 
gross income, £28,718; net income, £1,206. Expenditure on, 
and income from, electroculture was £23 and £44 respectively. 
Total units sold numbered 2,718.891, against 2,917,148; public 
lighting, 97,579 ; tramways, 364,749 ; private consumers, 1,139,574 ; 
bulk supply, 1,116,989. Public lamps numbered, 946; maximum 
supply demanded, 1,410 KW.; number of consumers increased by 
43 to 1,855, being equivalent in 8-C.P. lamps to 6,066 and 195,000 
respectively. Cost of fuel per unit sold was u'404d. ; wages, 0°214d. ; 
repairs and maintenance, 0'185d.; the total costs per unit sold 
being 1°86d. 

Croydon.— Year's Workinc.—The accounts of the 
Corporation electricity undertaking for the year ended March 31st, 
show a net surplus of £5.981, or £4,340 in deduction of the loss 
in 1918 of £1,641. The loss in 1916 and 1917 was £2,007, so that 
the whole of the loss during the war has been covered. For the 
present year, owing to increased wages, no surplus is anticipated. 


Dundalk.— Year's Workinc.—The annual report on 
the working of the electricity undertaking for the year ending 
March 31st last, shows working expenditure, £7,315, against 
£5,353; interest on loans, £1,437, against £1,332; sinking fund. 
£2,250, against £2,290; total charges, £11,002, against £8,975. 
Receipts amounted to £9,585, against £9,345 ; gross profit, £2,270, 
against £3,992 ; leaving a deficit of £1,417, against a surplus of 
£370 last year. Total capital expended was £49,114; loans 
sanctioned, £49,000 ; and loans repaid, £10,150. Capacity of plant, 
740 Kw. (exclusive of the battery); maximum load, 559 Kw.; 
load factor, 18 per cent., against 17°9 per cent. Units generated 
numbered 1,226,234, avainst 1,090,607; units sold, 880,352, 
arainst 790,962; public lighting, 47,568; contract, 15,651 ; 
private consumers, 817,133; works cost per unit sold was 1°995d., 
against 1'621d. There are two storage batteries; No. 1 comprises 
126 “ Sandyscroft ” cells. normal capacity, 600 ampere-hours ; No. 2 
comprises 240 “ D.P.” cells. normal capacity, 600 ampere-hours. 
No. 2 is in excellent condition, but No. l ia in a hopeless state of 
collapse, and subject to a loan being obtained, all plates of this 
battery will be entirely renewed before next winter, at a cost of 
£1,100, 

DIESEL ENGINES.—Of the five Mirrlees-Diesel oil engines 
installed, two are four-cylinder 320 H.P., and three are three- 
cylinder 150 H.P. Working hours during the year ending March 
3ist last, totalled 1.778, against 1,634 in the previous year, the 
total since erection being 4.555. For the year under review the 
total cost of repairs was £679, against £297 ; cost per unit sold, 
Q'1s5d., against U'O09d.; fuel oil consumed, 408 tons, against 
382 tons. 

With the exception of No. 1 storage battery, the entire plant is 
in good running condition, all maintenance charges during the 
year having been paid out cf revenue. The upkeep of the Diesel 
engines, which formed the bulk of these charges, was exceptionally 
heavy during the year, due to the use of tar oil as fuel. The 
operation of the engines with this oil has imposed a constant strain 
on all concerned with the running of the plant; scarcely a day 
passed but one or more of the engines had to be shut down due to 
some defect. The supervision and labour involved in maintaining 
the engines to give even fairly reliable running is fully 100 per 
cent. greater thau was the case when American crude oil was used. 
Apart altogether from its deteriorating effects on the various 
engine parts. the tar oil itself is both dirty to handle and difficult 
to store. To maintain the oil at a temperature of not less than 
60° F. in the storave tank the waste heat in the exhaust gases 
from the engines was ut lised to warm the tank, and has proved 
entirely successful, and no trouble whatever was experienced 
during the entire winter of 1918-19 from deposits of napthalene in 
the oil supply pipes and the pulverisers of the engines. Another 
trouble experienced during cold weather was the presence of water 
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in the oil ; this has not yet been remedied. Owing to the specific 
yravities of the oil and water being practically the same, it has 
been found impossible to separate out the water which forms into 

ets that remain submerged at various depths in the oil. Occa- 


sionally one of these water pockets emerges into the supply pipe | 


to the engines, and then troubles accumulate. On one evening, 
about a week before Christmas, at the height of the peak load, 
only one of the five engines could be kept running, the fuel pumps 
in all the other engines having become water-logged ; had it not 
been for the storage batteries, the entire town supply would have 
been dislocated. Troubles from piston seizures also occurred fairly 
frequently, in spite of the fact that every engine was stripped and 
thoroughly overhauled twice during the year. On account of the in- 
creased heat of the combustion of tar oil, carbonised deposits on 
the inner surface of the cylinders are much heavier than when 
crude oil is burned. These deposits clog up the various lubricating 
passages very quickly ; hence the piston seizures. However, these 
disadvantages were fully compensated for by the saving in cost of 
tar oil as against what it would have cost if the exclusive use of 
American crude oil had been continued. During the year, 382 tons 
of tar oil and 26 tons of crude oil (for ignition purposes chiefly) 
were consumed, at a total cost, including freight and handling 
charges, of £2,665. Had a similar quantity of crude oil only been 
consumed, the total cost would have been 408 tons at 234s. 4d. per 
ton, or £4.780. The total saving effected by the substitution of 
tar oil therefore represents £2,115; while, after allowing 
for extra labour, and for extra wear and tear of the engines and 
storage batteries, and also for the annual charges of interest and 
repayment of the amount expended to adapt the engines to burn 
this oil, the xet saving represents at least £1,200 per annum. 

The substitution early in the year of a special type of pulveriser 
and fame plate on all the engines effected a considerable reduction 
inthe use of American crude oil for pilot ignition of the tar oil. 
The special adjustment of the engines were carried out during the 
March quarter of 1918; throughout this and the two preceding 


quarters, the proportion of ignition oi] consumed averaged 17°9 per ` 


eent., while for the -succeeding three quarters the average was as 
low as 2'62 per cent.—a figure which. it is believed, is unequalled 
on any other Diesel plant in the United Kingdom. The marked 
increase shown during the March quarter of 1919 was wholly due 
to the Belfast strike. During that period all supplies of tar oil 
were suspended, and crude oil had to be used exclusively on all the 
engines. These rushed change-overe entirely upset the fine adjust- 
ments of all engines for some time, but it is hoped to again obtain 
the best economical running of the engines during the September 
quarter of 1919. 

Ealing.—Price IncrEase.—The price of electricity is 
to be increased from 8d. to 10d. per unit. 

Elland. —Paice INcREASE.—Owing to the increase in cost 
of coal, the U.D. Council has increased the charge for electricity 
to 8d. per unit for lighting and 6d. for power, these figures being a 
net increase of 100 per cent. on pre-war rates. 


Halifax.—ProposeD Prick IncREASE.—The Electricity 
Committee has decided to recommend the T.C. to increase charges 
for electricity, as follows :—-Power accounts under agreement. 
from 724 per cent. above pre-war prices, to 1024 per cent. ; power, 
not under agreement, from 60 per cent. to 1024 per cent. ; lighting, 
from 37} to 75 per cent., or to 7d. per unit ; tramways, from 
374 to 77 per cent. The increases, if aporoved, will date from the 
September quarter, except in the case of power under agreement, 
in which the increases will be immediate. The estimated expendi- 
ture for the year is about £20,000 more than was originally pro- 
vided for, and coal is responsible for nearly half of this. 


Hereford.—Yrar’s Work.—The annual report for the 
year ended March 25th, 1919, shows total units sold, +,050.000, an 
increase of 1,016,618; units sold for lighting totalled 153,858 ; 
power, 1,192,144: and for bulk supply, 2,683,998. Fuel cost 
£8,974, against £7,921 last year; cost per unit, ‘632d., compared 
with “624d. for 1918. The tonnage for the year was 8,141, as 
against 6,436 for the previous year. The average cost of coal into 
bunkers was 22s, 5d. per ton, as against 24s. 7d per ton for 1918. 
The average consumptiun of coal per unit generated was 3°76 lb., 
per unit sold 4°50 lb., against corresponding figures of 4°30 lb. and 
173 1b. for the year endiny March. 1918. During the year the 
maximum output was reached in the four months from August to 
November, over 2,750,000 units being generated at a fuel con- 
sumption averaging 2°98 lb. per unit. The experiment In burning 
low-grade fuel has been successful, as shown by the average cost 
per ton falling to 22s. 5d., notwithstanding the very great advance 
in the price of coal. The qualities of coal used in 1915, and pur- 
chased then at 9s. 6d. per ton, are now quoted at 29s. 9d. per ton. 
The new methods have effected a saving of at least £2,984 in the 
fuel bill. Total revenue, £20.930: working expenses, £16,934 ; 
gross profit £3,996, to which must be added proportion of interest 
and loan repayment charged to bulk supply, making atotal of £13,109. 
After providing for loan repayments and interest (£12,496) and 
tervice extensions account, there remains a surplus of £577, which, 
with £977 brought forward from 1918, leaves a balance to be 
carried forward of £1,554. Doring the year £10,485 has been 
spent on capital account. The cost of generation was £16,934, or 
003d. per unit, a decrease of 0°10d. per unit, with loan charges 
added the amount is £29,430, or 1'74id. per unit, compared with 
2'120d. for 1918. The average price obtained per unit sold was 
1'778d.. compared with 2°091d. per unit for 1918; maximum 
demand, 2,200 Kw. ; load factor, 21 per cent. 

Lancashire. — WacEs.—A conference between- npe 
sentatives of the electricity undertakings 1n Lancashire m 
Cheshire areas and the Trade Unions having members in such under 


takings, was held at Manchester on the 30th ult. It was stated 
that a National Industrial Council, under the Whitley scheme, 
been set up, and it was agreed to set up a District Council. A 
meeting will be held on August 19th, when the question of basic 
rates, working conditions, and holidays will come up for con- 
sideration. 


Leeds.—CoaL Strixe.—Owing to the coal strike, most 
of the industrial undertakings are taking a full week or more for 
the August general holiday. The municipal electricity supply for 
industrial purposes was suspended from midnight on Friday, 
August Ist, until Monday morning, August 11th. In cases where 
private concerns specially need power at any time during the week, 
it was: arranged that this might be supplied on application, each 
case being considered on its merits. It is probable that some of 
the big local works will not re-open even after the week’s holiday, 
unless the strike is settled. 

PROPOSED PRICE REVISION.—The scale of charges for elec- 
tricity is to be increased 20 per cent. from October lst. The 
proposal will come before the T.C. in September, and, if adopted. 
r increase the electricity charges 80 per cent. above pre-war 
evel. 


London.— PorLar.—A steam engineer is to be appointed 
to take full responsibility for the supervision of the boiler house. 
An improvement of 1 per cent. in the thermal efticiency of the 
station is equal to £6,000 per annum on the present fuel 
expenditure. 

HAMMERSMITH.—Application is to be made to the U.C.C. for 
sanction to borrow £49,925, and for an immediate advance of 
£32,570, being £10,000 for additional boiler-house plant, £15,870 
“a the powdered-fuel plant scheme, and £6,700 for pulversing-plant 

ouse. 

The negotiations for the linking-up of the undertakings of the 
Battersea and Fulham Councils with that of this Conncil have 
not sufficiently materialised to enable the scheme to be put into 
effect to meet the coming winter's load. It is also anticipated that 
the new steam-raising plant now being installed at the works will 
not be available to meet the load. The Council has been in com- 
munication with the Kensington and Notting Hill E.L. Co. as to 
furnishing the Council with a subsidiary supply. The company 
offers an emergency supply during the coming winter season, up 
to a maximum of 1,000 KW., at actual works cost, plus 10 per cent., 
but eliminating standing charges. This supply will be required tu 
meet the needs of the “ White City and other consumers in the 
northern part of the borough. The necessary transformers which 
will be required to transform the supply from three-phase 
(Kensington supply) to two-phase (Hammersmith supply) are in 
stock, and it is estimated that the cost of connecting up the 
Council's mains to the company’s mains at the Wood Lane 
generating station will be £250. It is recommended that the offer 
of the Kensington and Notting Hill E.L. Co. for the bulk supply 
upon the terms outlined above be accepted. 


Lytham.— M.H. Ixquiry.—The question of the supply 
of electricity in bulk from St. Anne's to Lytham came before an 
Inspector of the M.H. on July 29th at St. Anne's on the application 
of the District Council for sanction to a loan of £13,100. Another 
inquiry was held on July 30th at Lytham for sanction to a loan of 
£35,000 for the same purpose. The applications followed upon an 
agreement made in 1915, and, owing tothe greater cost of materials 
to-day, the increase estimated is over £20,000. Under the agree- 
ment St. Anne's is to charge ‘5d. per unit ; the Inspector pointed 
out that the charge should be 1'45d. per unit to prevent any loss 
to St. Annes. 


Manchester. —PROrosED PRICE INCREASE.— The following 
increases in the charges forelectricity are proposed :—Lighting, 10 per 
cent., and power 15 per cent. increase. The proposed advances are 
due to the rise of 6s. per ton in the price of coal. The charges for 
power are about 85 per cent. above those operating in pre-war days. 


Oldham,— YE4R’s WorkKING.—The report on the working of 
the electricity department forthe year ending March 25th last showa 
a revenue of £88,905, against £79,405; expenditure, £56,408, 
against £47,479; gross profit, £32,497, against £31,926; net 
profit, £8,326, against £7,572. Number of 8-c.p. lamps connected, 
457,360, against 439,361 ; units sold numbered : lighting, 1,710,066, 
against 1,859,520; power. 9,360,725, against 9,636,926; public 
supply, 24.071, against 33.187 ; traction, 3,682,955, against 3,653,455. 
Total units sold numbered 14,777,817, a decrease of 405,271. 
Works costs were 0'6ō5d. per unit, an increase of 0°115d.; total 
revenue costs were OYIbd. per unit, an increase of 0°166d. 
Number of consumers increased by $3 to 2,076 ; maximum demand 
increased by 29 Kw. to 6,130 Kw. (excluding traction), and for 
traction the maximum demand was 1,450 Kw. Length of L.T. 
distributing mains was 81,572 yards, an increase of 759 yards ; 
length of E.H.T. feeders was 20,944 yards, an increase of 1,409 
yards. Capacity of Greenhill generating station on March 25th 
last was 12,400 Kw. Load factor was 25°44, against 22°36 per cent. 


Rochdale.—PRoposED PRICE INckEasE.—It is proposed 
to raise the tariff as follows :—Lighting, from 6 2d. to 8d. per 
unit ; power, under 15 Kw., by from 0 3d. to 04d. per unit, accord- 
ing to consumption ; over 15 KW., proposed addition of lus. to the 
Kw. charge, plus ‘55d. per unit, compared with O'5d. per unit 
at present, plus coal clause ; tramways, from 145d. per unit to 
1‘6d., plus coal clause. The increased rates are expected to realise 
the following amounts: Coal clause, £8,343 ; lighting, £3,000 ; 
power, £2,671 ; and tramways, £400. The last increase was made 


8 year ago, 


el 
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Todmorden.—BuLK SurrLy.—The Corporation has con- 


cluded negotiations with the Yorkshire E.P. Co. for a bulk supply 
for the borough. 


Warminster.—Time Extension.—The B. of T. has 
extended the Warminster E.L. Order, 1914, for three months. 


Wimbledon.—Yxrar’s Workixnc.—The report on the 
electricity undertaking for the year ended March 31st, 1919, shows 
total revenue, £50,560; working expenses, £35,755, or 2°692d. per 
unit sold, as against 2°015d. in 1918—gross profit, £14,804 ; after 
making provision for interest and loan charges amounting to 
£17,828, there was a loss on the year’s working of £3,023. The 
total average price obtained per unit sold was 3°43ld., and the 
total average over all costs per unit sold, 3°884d. Maximum demand 
was 1,800 KW., against 2,219 KW. in 1918. 


York.—Tıme Extrension.—The York Electric Light- 
ing (Extension Order, 191+) has been extended for six months. 


TRAMWAY AND RAILWAY NOTES. 


Blackpool.—Bitu.—The Corporation Tramways Bill 
authorising the purchase of the Blackpool and Fleetwood Tram- 
road, was passed unopposed for third reading on July 31st. 


Bradford.—Prov. Orper.—The city treasurer having 
reported that borrowing powers for £12,000, for capital ex pendi- 
ture in doubling the tramway track in Thornton Road, could not 
be granted by the B. of T. or the M. of H., but would have to be 
obtained by prov. order or Act of Parliament, the Tramway Com- 
mittee has decided that the expenditure shall be met out of a 
suspense account, as the work is urgent, and that application shall 
be made by prov. order or in the next Corporation Parliamentary 
Bill. 

The recent recommendation to abandon the system of collecting 
upper-deck fares on the footboard, a practice which was established 
some years ago to save conductors’ time, but which, particularly 
during the crowded wartime days, has proved a cause of incon- 
venience and delay, has been referred back for certain further 
inquiries. 

Brazil.—Ratuway Evectrirication.—According to the 
Financier, the Paulista Railway is seriously considering the matter 
of electrifying a section or all of its line, while the Brazilian 


Government is doing likewise in regard to sections of the Central 
Brazil Railway. 


Coventry. ExTensions.—Powers are to be obtained to 
further extend the tramway system, at a cost of £159,594 ; the 
complete scheme is estimated to cost £508,244. 


Croydon.—Yrar’s Workme.—The annual report on the . 


working of the Corporation tramways department for the year 
ending March 31st last, shows a total revenue of £133,961 and 
total expenses of £104,664, leaving a credit balance of £29,297 ; 
gross balance, £31,779; interest, sinking fund, &c., £19,225; 
net balance, £12,554. Traffic receipts increased by £23,408, or 
21°37 per cent. ; miles run decreased by 210,896, or 9°58 per cent. ; 
passengers carried increased by 831,274, or 3°65 per cent. ; working 
expenses increased by £20,751, or 26°39 per cent. ; gross balance 
increased by £3,410, or 12°02 per cent. Working expenses were 
£99,378; war allowances, £5,287; total passengers carried, 
23,578,614. Renewals fund now stands at £68,769. Energy used 
for traction, car lighting, and rail grinding was 2,546,382 units, at 
a cost of 2°364d. per unit, and the total amount paid to the elec- 
tricity department for energy consumed was £19,858. 


Ealing. —DrRAl.MentT. — A west-bound tramway-car, 
while descending an incline in Uxbridge Road, last Friday evening. 


jumped the rails and ran about 25 yards along the pavement. No 
one was hurt. 


Liverpool.—Strikk.— The tramway employés struck 
work on Monday, and the services were suspended. The dispute, 
it is stated, concerns a question of back pay; the men are 
demanding 60 hours' pay for the new 48-houra’ week. Half the 
employés are members of the Tramway and Vehicle Workers’ 
Union. These reported for duty, but fearing disturbances, the 
authorities refused their offer to work a service. 


London.—AMeERIcAN Raris.—The London United 
Tramways Co. has been advised that a large consignment of 
American rails from Baltimore was shipped on July 7th, to relay 
the track from Acton to Ealing, a work which it is hoped to 
commence next week. 

The London United Tramways, Ltd., are relaying 7 miles of 
double track on their system from Hammersmith to Brentford, and 
from Acton to Hanwell, with 2,500 tons of rails supplied by the 
United States Steel Products, Ltd., at a price, including delivery, 
of approximately £40000 ; 500 tons have been received, and about 

'4 mile of track at Chiswick has been relaid with the new rails. 
Mr. C. J. Spencer, general manager of the L.U.T., explained to a 
Daily Mail representative that, although six British firms were 
asked to tender for the required rails, only one was in a position to 


do so. The one tender received was not greatly in excess of the 
American firm’s tender, but it had clauses which would have 
enabled the contractors to raise the amount of the tender in the 
event of the cost of labour increasing. In view of labour con- 
ditions they were also unable to promise delivery on a definite date. 
The Americans were able to offer a superior quality of steel, and at 
a fixed purchase price. The cost of laying the metals will be about 
£200,000, or £30,000 par mile, as compared with £12,000, the pre- 
war cost of such work. Other steel rail contracts recently lost to 
Britain are:—A Birmingham order of £16,750 for steel girder 
rails placed with the Lorain Steel Co., Cleveland, U.8.A.; a 
Glasgow order for 5,000 tramway rails from the U.S. Steel Pro- 
ducts Co. at £17 9s. per ton; an order for 750,000 tons of steel 
rails for Northern France offered to British and U.S. manu- 
facturers. The British manufacturers found that when they got 
down to bare net cost they were 303. per ton outside the American 
price. 

ACCIDENTs.—A serious tramcar accident occurred in Clapham 
Road on Monday night. A car, with trailer, was halted when it 
was overtaken by a single car, which collided violently with the 
trailer. Some 15 people were injured, seven being removed to 
hospital. Another car jumped the points in turning out of 
Swinton Street into King’s Cross Road on Monday morning, and 
ran across the pavement into a shop, which was demolished. 
Passengers escaped with a shaking, but the driver. who remained 
at his post, was badly cut about the hands. 

STRIKE.—A section of the employés of the London and South- 
Western Railway declared a strike at midnight on Sunday last. 
The trouble originated at Nine Elms depot, where about 500 
enginemen ard firemen refused to work, ostensibly in sympathy 
with the police strike. The electric trains were not affected, a 
service being maintained to places up the river. During Monday 
morning a few drivers on the City and South London Railway 
joined forces with their colleagues on the L. & S.-W. line. About 


. a quarter of the drivers were affected; up to 8.30 a.m. no trains 


were run, but arrangements were later made to run a ten-minute 
service between Stockwell and Moorgate. The remainder of the 
line was closed, 

HAMMERBSMITH.—Communications are to be addressed to the 
Prime Minister and to the President of the B. of T.. stating that 
the BC. supports the views of the Barnet Council, that the 
Government should give immediate consideration to the question 
of compelling all London railway companies, which have not 


already done so, to electrify such parts of their lines as serve 
suburban areas. 


Morecambe.—A start has been made in mechanical 
tramway traction on the Morecambe service, the’ first of the 


Tilling-Stevens petrol-electric "buses, which have been on order for 
some time, having arrived. 


Mossley.—W acks.—The employés of the Ashton, Hyde, 
and Mossley tramways have sent in an application for an increase 


of 12s. per week in wages for drivers, conductors, shedmen, and 
women included. 


Southgate. —ELECTRIC VeHICLES.—The Council is to 
purchase three electric dust-carts, at a cost of £5,500. The 


estimated yearly saving on dust collection by the use of these 
vehicles will amount to £1,400. 


Sunderland.—YeEAR’s WorkING.—The report on the 
working of the Corporation tramways for 1918 shows that the 
receipts were £118,029, compared with £97,877. Total number of 
passengers carried was 26,251,700. The balance on the year's work- 
ing was £61,038, of which £5.000 is given in reiief of rates, making 
a total provided by the tramways for this purpose of £72,027. 
The reserve, renewals, and compensation fund amounts to £68,351. 
The total borrowing powers amount to £304,699, of which £5,488 
is still unexhausted. Wages for 218 car hands last year came to 
£22,001. 

TRACK RENEWAL.—Work on the tram way lines is held up through 
the lack of rails. Recently 200 tons of rails were ordered from 


Messrs. Bolchow, Vaughan & Co., of Middlesbrough, but there is 
no prospect of delivery. 


United States.—STRIKE.—The Chicago tramway em- 
ployés’ strike, which considerably compłicated the situation created 
by the race riots, was ended on August 2nd by the decision of the 
employés to accept the offer of 65 cents per hour, 


Walsall.— Year's Workrxc.—The income of the 
tramways undertaking for the past year amounted to £66,924, an 
increase of £13.235. The total expenses were £45,921, leaving a 
gross profit of £21,003. After payment of sinking fund charges, 
interest, income-tax, and allowances, there was a net profit of 
£8,450, against £11,496 for the previous year. 


Walthamstow.—SECOND-HAND Cars.—The Council is 


buying second-hand tramcars from Leeds Corporation at a cost of 
about £1,000 each, 


York.— ExtTensions.—Application is to be made to the 
B. of T. for sanction to spend a further £17,000 on the purchase 
of tramcars and on work incidental to the extension of the tram- 
way system. The Sheriff opposed the proposal, and protested 
against any more money being spent on trailer cars, or on triangles 
for turning those cars. He held they had proved a failure, and it 


would be cheaper to scrap the trailers and buy new cars to run 
under their own power. . eo 
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TELEGRAPH AND TELEPHONE NOTES. 


A Hyman Multiplex.—A Brazilian newspaper has three 
telephone sets attached to one telephone at each end of the line, and 
three simultaneous conversations are carried on at the same time 
over this one wire. One pair of users talks English, one pair French, 
and one pair Portuguese, and the listeners seem to find no difficulty 
in selecting the sounds intelligible to them and ignoring the others. 
—T, and T. Age. 


British and U.S. Telephones.—In a recent reply in the 
House of Commons, Mr. Pike Pease said :—‘‘ In 1918 the number of 
telephones per 1,000 inhabitants in the United States was approxi- 
mately 130, and in the United Kingdom 19, Development was 
arrested in this country by the war, whereas in the United States 
it proceeded very rapidly up to 1917, when that country entered 
the war. 

" In 1918-19 about 15,911 effective local calls were made per 1,000 
inhabitants in the United Kingdom, or about 16 calls per head. In 
addition, one trunk call per head was made during the same period. 
It is difficult to make any comparison with the number of calls 
in the United States owing to differences in the methods of calcu- 
lating calls in the two countries, but the number per 1,000 
inhabitants was undoubtedly much greater in the United States. 

“ A comparison between the cost of calls in the United Kingdom 
and the United States is difficult owing to differences in statistical 
methods. I understand that in the United States many companies 
reckon each call originated as two, because two conversations or 
two exchange connections and two subscribers are concerned with 
eaoh call.” 


Copenhagen Telephones.—According to the Financier, 
the Copenhagen Telephone Co. is extending its operations and 
system, and is increasing its capital from 32,000,000 kroner to 
50,000,000 kroner. 


Germany.—The German censorship on ordinary letters 
and telegrams to foreign addresses has, says the Zimes, been 
abolished. é 

The Berlin telegraph employés on strike have signed a declara- 
tion agreeing not to take part in future in political strikes, and 
only to strike for economic demands after giving proper notice. 


Japan.—It is stated that there is a project on foot at 
Tokio to link up Japan with the United States by another cable. 
A number of Japanese business men have the project in hand, and 
it is stated that a capital of some $25,000,000 will be needed for 
it, plus a possible subsidy from the Japanese Government. 


Motorists’ Telephone Service.—All the roadside tele- 
phone boxes provided by the Automobile Association are being 
adapted for use by members at any hour of the day or night. In 
addition, new sentry boxes—complete with the 24-hour telephone 
installation—are being erected in districta where telephones are 
scarce, and on roads passing through lonely areas.— he Times. 


P.O. Wireless Service.—With reference to our note 
last week concerning the England-Egypt service, the P.M.G. on 
July 31st obtained a vote of £170,000 from the House of Commons, 
which will be used for starting an Imperial wireless service for 
commercial service. It is stated that the new service will be open 
for public use before the end of the year, and that negotiations 
with the Dominion Governments concerned are proceeding regarding 
the extension of the England-Eyypt service to West and South 
Africa, India, and Australia on the one side, and to Canada on the 
other. P.O. engineers are installing a system which they say is 
free of all existing Marconi patents, and no royalties will be 
payable to the Marconi Co. 


United States.— Mr. Daniels, Secretary of the Navy, has 
asked the President of the Senate and the Speaker of the House of 
Representatives for the immediate passing of legislation making 
wireless telegraphy, whether between ship and shore, trans-ocean 
or international, a Government monopoly. His opinion is that 
proper wireless communication is vital to the commercial develop- 
ment of the country. 

By a recent decision of the Appellate Division of the Supreme 
Court of New York, cable companies may be taxed for the use of 
the land upon which their submarine cable lines are laid up to the 
3-mile limit off shore. For the State of New York and the City of 
New York, it is said this decision will mean the assessing of addi- 
tional taxes upon the cable companies of one million dollars per 

ear, 

? On and after September Ist, 1919, the cable rates between San 
Francisco and Manila will be reduced by the Commercial Pacific 
Cable Co. from $1 per word to 80 cents per word. The company 
will also make reductions of approximately 20 per cent. in the rates 
to China and Japan, effective the same date. The new rates to 
Japan and China will be announced as soon as the Com- 
mercial Pacific Cable Co. is able to aecertain what reductions these 
foreign Governments will make in their terminal charges.— 
T. and T. Age. 

The Posmaster-General ordered the U.S.A. telegraph and tele- 
phone systems to be returned to their private owners at midnight 
on Thursday, July 31st. 

Plans have been announced of the laying of a new cable between 
the United States and Brazil, and thence down the east coast of 
South America, The necessary arrangements have been completed 
by the Western Union Telegraph Co. and the Western Telegraph 
Co. of Great Britain, saya the 7. and T. Age. Laying of 3,200 
miles of new cable, which may be accomplished within six months, 


will connect Miami, Fla., with Belem, Brazil, by way of Barbados, 
the termini of the new system meeting the Western Union land- 
lines at Miami and the coastal cables of the British -company 
extending from Belem to Rio Janeiro, Buenos Ayres, and the prin- 
cipal cities of South America’s eastern seaboard. 

Although the contract between the Western Union and the 
Western Telegraph Co. for mutual operation of the new service 
has not yet been signed, the president of the Western Union Co. 
states that he believes it will be in the near future. The Western 
Union, he added, already had an option on materials required for 
its part of the constructional undertaking, from Miamito Barbados, 
the British concern having arranged to extend its South American 
lines from Belem to Barbados. Mr. Carlton said it had been 
decided to route the Western Unien link in the inter-Continental 
cable direct from Florida to Barbados instead of utilising the pre- 
sent line to Cuba in order to provide service without delay between 
the two Americas. Constructiop of the Miami-Belem line will be 
about evenly divided between the American and the British com- 
panies, each taking practically 1.600 miles. The American lines 
will skirt the northern shores of Cuba and Haiti, thence following 
the passage between Haiti and Porto Rico and running direct to 
Barbados. Mr. Carlton said the Western Union was ready to pro- 
ceed with construction as soon as the contract with the overseas 
corporation was signed. 

Mr. C. H. Mackay, president of the postal-telegraph companies, 
has announced a reduction in rates of 20 per cent., to come into 
effect at midnight on July 31st. 


Wireless Telephony.—General Seely, Under-Secretary 
for Air, is arranging an exhibition of wireless telephony for 
members of Parliament on Monday. A wireless telephone 
receiving and transmitting set will be fixed in one of the Parlia- 
mentary Committee rooms, another at the Air Ministry, and an 
airship and one or more aeroplanes similarly equipped will fly over 
London, with which members will be invited to converse. 


* 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTBICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN, 


Australia.— SYDNEY.—August 27th. N.S.W. Railways 
and Tramways Department. Three-phase induction motors. Chief 
Electrical Engineer, 61, Hunter Street, Sydney.— Tenders. 

September 10th. N.S.W. Railways and Tramways Department. 
D.C. motors. Chief Electrical Engineer, 61, Hunter Street, Sydney. 

MELBOURNE.—August 27th. Secretary for Railways. Electric 
capstan for Newport power house (contract No. 32,381). Local 
representation.” 

VICTORIA.— August 19th. P.M.G.'s Department. Supply of 
detectors. (July 18th.) 


“~ Bradford. — August 15th. Corporation Electricity 
Department. Three water-tube boilers, superbeatersa, stokers, &c., 
natural draught chimney-type cooling tower. (July 26th.) 

Eccles.—Augtst 25th. Electricity Department. Three 
500-K.V.A., 3-phase, A.C. transformers, (See this issue.) 

Edinburgh.—September 11th. T.C. Three 10,000-K:y, 
turbo-alternators ; six water-tube boilers, capacity 65,000 lb, pez 
hour. (See this issue.) 

Grimsby.— August 11th. Electricity Department. Pipirg, 
electrically-driven pump, and tank. (July 18th.) | 

Halifax. — Tramways Committee. Overhead equipment 
required for the running of trackless cars to Mount Tabor aru 
Wainstalls, Also additional motor ‘buses. 

Lincoln.—September 2nd. Corporation. One 25-ton 
overhead electric crane. (See this issue.) 

Redditch. — August 10th. U.D.C. A lightning con- 
ductor at the electricity works. G. W. Hobson, Clerk to the Council. 

Torquay.—B.C. Electricity Department. Second-hand 
Lancashire boiler or other suitable oil-fuel tank. (August Ist.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Bradford.— Tramways Committee :— 
Manganese steel crossings, £258; perforated steel cylinders, £37.—Had- 
fields, Ltd. 
Special point tongues, £72.—Colliers Bros. 
10 tons of copper trolley wire, £1,572,—Colliers Bros. 
Electricity Committee :— 
Three electric capstans for Valley Road coal-siding.—Royce, Ltd. 


Glasgow.—T.C. Tramways Department :— 
Single-way stoneware ducts.—Doultons, 

8/20 V.I.R. cable.—G.E, Co., Ltd. 

The T.C. has also accepted the following tenders :— 


Six 2-ton electric vehicles, £1,804 each.— Edison Accumulators, Ltd. 
Two electric vehicles, £1,140 each.—Electric Vehicles, Ltd. 
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New Zealand.—Dunepin.—City Council. One syn- 
chronous motor, £4,070. British Weatinghouse Oo. According to 
the Times there was an American tender of £800 leas with delivery 
four months earlier. 


Sunderland.—Tramways Committee :— 


Six vestibule, covered-in, double-deck car bodies, with delivery at the 
beginning of next year.—English Electric Co., Ltd. 
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FORTHCOMING EVENTS. 
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North of England Institate of Mining and Mechanical Engineeers.— 
Saturday, August 9th. At the Wood Memorial sall, Newcastie-on-Tyae. 
Annua general ineeting. 

-Industrial Leagoe.—Tuesday, August 12th and two following days. | At the 
Midland Institute, Birmingham. Special summer convention. Presidential 
address by Mr. G. H. Roberts, M.P. The foowmg topics will be discussed : 


“Finance in its Relations to Labour aod Industry,” * Labour in its 
Relation to Industry,” and ‘' Education in its Relations to Labour and 
Industry.” 


SOS 


NOTES. 


Industrial Essay Competition. — Two hundred pounds are 
offered in prizes (£100 down to £5) by (nity, the organ of the 
National Alliance of Employers and Employed for the best essay 
on either of the following subjects :—A practical scheme for the 
joint development of industry by capital and labour; the most 
effective means for the prevention of unemployment ; the most 
effective means for the prevention of industrial disputes. ‘The 
above sum has been presented by Sir Robert Hadfield. and the Com- 
mittee of Award consists of the Hon. F. Huth Jackson, P.C., the 
Master of Balliol College, Oxford, and the Right Hon. Arthur 
Henderson, P.C. The offices of Unity are at 64, Victoria Street, 
S.W.1. Essays must not exceed 3,000 words in length, and must 
be received by August 30th. 


British Scientific Products Exhibition.—Interesting 
snd important demonstrations were given at the Exhibition, 
Central Hall, Westminster, on Friday last. Dr. Fournier d Albe 
demonstrated audible light, which is a development of the prin- 
ciple of the optophone, an instrumeut for enabling blind people to 
read ordinary print. Major H. W. Buddicom showed a selenium 
apparatus which automatically controls the course of a vessel. 
Any deviation from this course is indicated by the lighting of a 
green or red lamp and by ringing a warning bell. The Exhibition 
closed on Tuesday last. 


Wages Conference of Local Authorities, Greater 
London.—The first report in connection with the Wages Conference 
of Local Authorities states that the Conference was brought into 
being through the representations of the Chief Industrial Com- 
missioner, Sir George Askwith, who met, in September, 1917, repre- 
sentatives of the employers and of the Unions, the outcome of whicb 
meeting was the formation of the Conference for the purpose of 
endeavouring amicably to settle points of difference existing, and 
likely to arise, on the question of salaries, wages, and hours of em- 
ployment of all employés engaged in the municipal electricity 
undertakings of Greater London. Nine Councillor members and 
nine borough electrical engineers were elected to form an Executive 
Committee, the representatives being chosen from 18 boroughs. 

At the firat meeting of the Executive Committee it was unani- 
mously agreed that the work before the members would require 
tactful handling, and all questions would have to be met in a fair 
and reasonable spirit, void of bias, if satisfactory conclusions were 
to be arrived at; the Committee adhered to the course agreed to. 
and the position of the Conference at the present time in regard to 
the employés stands at a very high level: at no time were nego- 
tiations broken off on account of disagreement, except just prior 
to the arbitration proceedings, the outcome of which was 
Award 2,772. 

The Executive Committee primarily drafted all the conditions 
and terms under which Award 2,772 was settled, although at the 
final settlement (in order to secure that this Award should apply 
throughout London) the Unions concerned cited the London com- 
panies and other authorities. 

Subsequently. by representation the Executive formed part of 
the combination which was set up under Clause 13 of Award 2,772 
to deal with matters of dispute, and was a party to the settlement 
of the 47/48-hour week, and on February 18th represented the 
London boroughs in the arbitration proceedings on the claim of 
the Electrical Power Engineers’ Association for a considerable 
advance. 

The Committee has presented a claim on behalf of the Con- 
ference for representation on the Industrial Council. The 
chairman of the Executive Committee is Mr. Alderman J. A. G. 
Beaumont, and the hon. secretary is Mr. Arthur J. Fuller, Elec- 
tricity Works, Townmead Road, Fulham, S.W. 6. 


Domestic E.L. Plant,—With reference to Messrs. Arthur 
Lyon & Wrench’s exhibit at the British Scientific Products 
Exhibition, on page 136 of our last issue, the 0'5 to 1-KW. domestic 
electric lighting set was by error described as the *' Polar” type. 


This should read ` Popular” type, under which name these sets are 
advertised and sold. 


The Strike Penalty at Petrograd.—Interrupting a 
tramway strikers’ meeting in Petrograd, Bolsheviste arrested those 
taking part in it and executed the chairman and a few others in 
the presence of the rest.— Zhe Times, 


Young Engineers’ Opportunity—Vice-Admiral Sir 
Gordon Wilson Moore, speaking at the certificate day of the 
Crystal Palace School of Practical Engineering, said they stood on 
the threshold of a new world, organised, or about to be organised, 
upon a totally different footing scientifically and commergally. 

In this organisation the engineering profession must think 
itself supreme, carrying with its science the vital spark to energise 
the great commercial world. Their work was to create and 
operate the network of commercial production and distribution. 
The hope of every civilised country was in increased production, 
an increase over pre-war times. Herein lay the engineers’ chance 
for every little improvement helped labour in production. 

Young engineera starting on their profession had a golden 
opportunity before them such as was seldom offered to any 
profession.— The Times. 


Wireless Telegraphy.—A sum of 40,000 fr. (£1,600) 
has been allotted by the International Research Board to the 
International Union of Scientific Radioteleyraphy. 


The Training of Demobilised Officers.— Brigadier- 
General A. A. Asquith, Controller of the Appointments Department, 
is reported in the Press as stating last week that there was con- 
siderable difficulty in administering the Government scheme of 
training. Four years’ recruits to the professions, all had to be 
absorbed in a year or more. The only way they could be absorbed 
would be for professional men to take a certain nuinber of ex- 
officers tand men and attach them to their works and teach them 
their trades. This would mean their taking into their businesses 
many more men than they needed, and inconveniencing themselves 
in so doing. About 18,000 ex-officers and men had applied for 
training, with State assistance. So far 2,000 trainings have been 
yranted, but the position of the balance of 16,000 was a grave one. 
They had had 1,200 to 1,300 offers from employers to take men, but 
unless a great number of other vacancies were forthcoming it was 
very difficult to ree how the schemes could be carried through. He 
hoped that the professional societies could waive their premiums 
and accept in lieu a man’s war service. 


The Electricity Supply Bill—On Wednesday, last week, 
the debate on the price to be paid for a generating station was 
resumed in Standing Committee “B”: an amendment had bæn 
proposed by Commander Dawes providing that the price should be 
the actual cost of the station and site, less depreciation, and the 
question whether municipalities and companies should be treated 
alike was considered. Mr. Bridgeman, Parliamentary Secretary to 
the Board of Trade, said the Government could not accept the view 
that all should receive the same terms; companies which had 
invested capital and undertaken public duties, with the promise of 
stated terms of purchase, were in a different position from local 
authorities. The amendment was rejected, but the Government 
accepted an amendment that the local authority should have the 
option to be paid a sum determined, if necessary, by an arbitrator 
appointed by the Board of Trade, instead of payment by annuity. 
It was azreed that where a substantial part of the cost of a local 
authority's undertaking had been defrayed otherwise than by loans, 
the annuities might be increased by such amount as the Electricity 
Commissioners thought just. 

On the question of payment for stations and lines belonging to 
companies, Mr. G. Balfour proposed that compensation should be 
wiven for the unexpired period that might elapse before the right 
of purchase by local authorities matured. The Home Secretary 
said that the Government had put down amendments to meet the 
case. It was proposed to eliminate all questions of depreciation, 
by way of compensation for the loss of the unexpired period. The 
amendment was rejected, and the Committee adjourned. 

On the following day Mr. Marriott moved an amendment to the 
effect that, failing agreement, the price should be determined by 
arbitration, no allowance being made for compulsory sale or for 
appreciation or depreciation of value ; the price not to be less than 
would be payable by the local authority. The amendment was 
rejected, and the Committee adjourned until Tuesday last. 


Electricians’ Strike Plans.—According to the daily 
Press, the Government was forewarned that one of the schemes 
which was to follow the police strike was a strike of London elec- 
tricians desizned to cut off the supply of electricity, and to stop 
the tramways and underground railways. The Act of Parliament 
of 1875, which makes a strike without notice in water works and 
yas works a crime punishable by imprisonment. has been extended 
to electricity works. Notices to that effect have been posted by 
the Government in all such works, and men’s leaders warned that 
their immediate arrest will follow a sudden strike. If in spite of 
this a strike takes place, the Government will run the generating 
stations and maintain the supply of electricity. 

Mr. Wyatt, assistant secretary of the Electrical Trades Union, 
stated that no movement of thia kind was contemplated by the Union. 


Oil in Norfolk.—It is reported that liquid oi] has been 
found on the shale properties of English Oilfields, Ltd., in Norfolk. 

The discovery of ozokerite, which was recently reported at Stow 
Bridge. has been confirmed. 


Control of Water Power.—Sir Auckland Geddes says 
that he is considering the queation of introducing legislation of an 
interim character providing for the control of water-power 
developments. The Aluminium Corporation has applied to the 
Board of Trade for an Order under the Special Acts (Extension of 
Time) Act, 1915, to extend for one vear the period of three years 
fixed by the Conway and Colwyn Bay Joint Water Supply Board 
Act, 1916. for the completion of the dam of Lake Cowlyd. Notice 
of this application has been advertised, and objections to it were to 
be sent to the Board of Trade on before August 2nd, 
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Institution and Lecture Notes.—The new power station 
which the Corporation of Rotherham are erecting was, on July 26th, 
visited by a party of members of the Yorkshire Branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS. A very 
interesting afternoon was spent under the conductorship of Messrs. 
J. W. Treherne and Harrison, and a hearty vote of thanks was 
accorded to Mr. E. Cross (engineer and general manager) and the 
conductors, on the motion of Mr. W. Winter (branch secretary), 
seconded by Mr. A. L. Flint. 

Institute of Metals.—The autumn meeting will be held at 
Sheffield, on September 24th and 25th, and will be marked by 
visits to several famous works, as well as a motor excursion through 
the Peak District. Amongst the papers to be read is one on the 
early history of electro-silver plating ; moulding sands for non- 
ferrous foundry work, bearing metal, and the season cracking of 
brass are the subjects of other communications. Applicants for 
membership whose forms are received by the secretsry, Mr. G. 
Shaw Scott, 36, Victoria Street, S.W. 1, by September 1(th, will be 
entitled to share in the proceedings. 


Birmingham Housing Exhibition.—A very big Housing 
Exhibition was held in the Birmingham Town Hall last month. 
It was opened by the Lady Mayoress on July 9th, and remained 
open until July 19th. An electrical stand was arranged by the 
City of Birmingham Electric Supply Department, at which 10 
firms of electrical manufacturers displayed an up-to-date selection 
of lighting fittings, shades, radiators, ovens, cooking utensils 


ELECTRICAL STAND AT BIRMINGHAM EXHIBITION. 


vacuum cleaners, boot and knife cleaners, and other modern 
domestic appliances. The Exhibition was a great success, and was 
visited by many hundreds of people interested in the provision 
of houses in Birmingham and the Midlands. The greatest 


ELECTRICAL STAND AT BIRMINGHAM EXHIBITION. 


: . i ical stand which will 
ble interest was taken in the electrica ; aw 
na donb still further stimulate the development of electricity 


in its household Ea N 

The names of the firms exhibi ce its 
Ltd. i the British Thomson-Houston Co., Ltd. ; Pati pate 
Ltd. ; Premier Electric Heaters, Ltd. ; General ee ee Ltd 
Edison & Swan, Ltd.; St. Helens Cable & Rubber Co. Itt 
Benham & Sons, Ltd.; Daisy Vacuum Cleaner 0. al 
British Westinghouse Electric and Manufacturing Co, Itd. ioh 

We reproduce above two views of the electrica the Birming ham 
we are indebted to Mr. E. J. Jennings, secretary to z 


+8 rtment. ae 
Electricity Supply Departm manager of electricity, 


Vacant.— General field 
nen i undertakings (£ aa, a De ante) 
Corporation ; shift engineer (82s. 6d.), switehboar? Tie (£350) for 
for the Redditch U.D.O. electricity works; chief olers $. e our 
the Sunderland Corporation electricity depa 
advertisement pages to-day. 


—The Berry Electric, 


Employment of Ex-Service Men.—According to the 
Daily Mail, Mr. H. Mensforth, general manager of the Britieh 
Westinghouse works at Manchester, has a letter from a local 
branch of the Society of Ironfounders demanding the withdrawal 
of returned soldiers taken into the foundry to become moulders. 


London's Refuse and its Disposal.—It is proposed to 
revive a conference of representatives of the City Corporation and 
the Metropolitan Borough Councils, set up in 1914, to discuss the 
question ot disposing of London's refuse.— The Times. 


Oxygen and Hydrogen by Electrolysis, —With reference 
to the article in our last issue on the above subject, we are 
informed that the Integral Oxygen Co., Ltd. (I.0.C.), 38, Victoria 
Street, Westminster, S.W. 1, has acquired the British and Colonia] 
rights from the American company, together with other patents 
and improvements. New works are being started to manufacture 
the cells described entirely in this country. 


Electric Ommnibus-boats,—A scheme has been laid 
before the London County Council by Captain W. P. Durtnall, 
contemplating the placing of a service of “ Paragon ` electrical 
omnibus-boats on the River Thames, propelled by his “ beater” 
propeller. 
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OUR PERSONAL COLUMN, 

The Editors invite electrical engineers, whether connected with the 
technical or the commércial side of the profession and industry, 
also electrio tramway and railway ofici ls, to keep readers of the 
ELECTRICAL REVIEW posted as ta their movements, 


Central Station and Tramway Officials.—We shall be slad 
to hear from, or to receive the address of, Mr. RUPERT ERNEST 
CUNNINGHAM, who resigned from the post of mains superin- 
tendent under the Calcutta Electric Supply Corporation, Ltd., 
several months ago. 

When Bermondsey Town Council had before it last week a 
recommendation to increase pre-war salaries of the staff from 
the Town Clerk down to the Chief Librarian, a number of 
councillors left the room as a protest, but as they had not all 
left the Mayor declared the increases carried. There was not 
a quorum, however, when the resolution for drawing the 
necessary cheques was put, and according to the Daily 
Chronicle the proceedings ended in fiasco. One of the awards 
Here for £185 extra to the electrical engineer on a salary of 

625. 
Todmorden T.C. has retained Mr. Boyce, the late borough 
electrical engineer and now engineer to the Morecambe Cor- 
poration, in an advisory capacity, at a fee of £100 per annum, 
with out-of-pocket expenses. 

Peterborough T.C. has increased the salary of the electrical 
engineer from £330 to £450 a year. 

Canterbury 'T.C. has increased the salary of the electrical 
engineer, Mr. BLASCHECK, by £99 a year to £566. | 

On Thursday last week, at a smoking concert, Mr. J. W. 
BEAUCHAMP, director of the Electrical Development Associa. 
tion, and late chief engineer of West Ham Corporation Elec- 
tricity Works, was presented with a handsome tantalus to 
which every member of the staff and employés had contri- 
buted. Mr. F. W. Purse, in making the presentation, referred 
to Mr. Beauchamp’s seven years’ work, and to the difficulties 
with which he had had to contend during the war years. Mr. 
Beauchamp, in acknowledging the gift, laid stress ‘on the im. 
portance of eo-operative effort in the strenuous future. 

On August Ist a smoking concert was held at ‘‘ Ye Olde 
Packe Horse,” at which the presentation of a barometer and 
set of ebony hair brushes was made by Mr. T. R. Smith, the 
city electrical engineer and manager, on behalf of the staff and 
employés of the Leicester Corporation Tramways and Electri- 
city Department, to Mr. D. Barry, shift engineer at the Lero 
Power Station, who is leaving to take up a similar position 
under the Manchester Corporation. 
Mr. J. WILLIAMS, at present engaged with the Yorkshire 
Electric Power Co. as testing assistant, has been appointed 
technical assistant to the borough electrical engineer at Salford. 

Mr. C. E. HowartH has resigned his position as assistant 
engineer and draughtsman with the Yorkshire Electric Power 
Co. to take an ap paniment ran Messrs. Hopkinson & Co., 

Id, as leading draughtsman. 
e Ww. Bostock, whe for the last seven years has been 
charge engineer with the Yorkshire Electric Power Co., has 
resigned his position hee and es been appointed shift engi- 

4 iver orporation. , 

gia B ecictant resident engineer, Bury Elec- 
tricity Works, has been appointed station superintendent ay 
the Loughborough Electricity Works. 


.—Lieutenant and Acting Captain L. R. W. A. 
i Rat Fortress Engineers (Electric Lights eel oe 
has relinquished his acne raol T e ray ee 
i vet-Major 5. B. ? , A.M.I.E.E.. 
T ee a has been restored to the Cbl 
ont f the corps. Major Monkhouse was oon in 
the Tyr Electrical Engineers (Territorial Force) in Pea er 
ere promoted captain in June, 1916, and por i Bierce 
‘of major in June of last year. He was an Ta irt 
step tructor at the School of Instruction, where e eld te 
a ke f) lieutenant-colonel, and received the rD Ae 
aa th recognition of his valuable services In the ; 
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Firmen es 


Capt. (Acting Major) E. T. Caparn, M.C., R.E., A.M.LE.E., 
has been appointed, on demobilisation, to the post of electrical 
manager in Messrs. Scott & Co.’s shipbuilding and engineer- 
ing works, Greenock, vice Mr. A. Henderson, M.1.H.t., 
resigned. 


Obituary.—Mr. H. H. P. PowLes.—We regret to record 
that Mr. HENRY HANDLEY PRIDHAM POWLES passed away on 
suly with, aged 72, at a pursing home in Lonuon, after a few 
ionths’ illness. Mr. Powles was apprenticed in 1864 to 
Messrs. E. R. & F. ‘Lurner, of Ipswich, and in 1569 he went as 
lmprover and engine fitter to Messrs. Ransomes, Sims & Head, 
Ipswich. In 1574 he returned to Messrs. ‘Turner’s works and 
was employed in the drawing office and on works in various 
parts of the country. He became their head draughtsman in 
1876, and remained at the works in that capacity until 1890, 
when he came to London to act as mechanical engineer to the 
Electrical Standardising and Training Institution, Faraday 
House, which had just started in temporary premises in Adam 
Street, Adelphi. He arranged and fitted up the workshops at 
the new premises in Charing Cross Road, and remained with 
the Institution until January, 159s, when he joined Đir Alex- 
ander Kennedy's technical staff as assistant, and was put in 
charge of the drawing office. Mr. Powles remained as an assis- 
tant to Sir Alexander Kennedy until January, 1912, and had 
been until his death retained by Messrs. Kennedy & Donkin 
for research work and inspections. During 1916 and 1917 he 
was employed in inspecting constructional work and plant for 
one of the munition factories. In 1917 and 1918 he did useful 
work on preparing a bibliography of all works connected with 
the subject of lubricants and lubrication for the Scientific and 
Industrial Research Departinent. He was known by a large 
body of engineers, especially electrical engineers, who passed 
through Faraday House when he was there as mechanical 
engineer. His work for Sir Alexander Kennedy was very 
highly valued. He was an Assoc. Mem. Inst. C.E. & M.I. 
Mech. E. He translated H. Haeder’s book on the steam 
engine. During the last seven or eight vears Mr. Powles was 
responsible for the revision and enlargement for Messrs. 
Crosby Lockwood of D. K. Clarke’s * Mechanical Engineer’s 
Pocket Book.” In 1905 he prepared a work on the “ History 
and Development of Steam Boilers,” which was published by 
Messrs. Constable & Co. 


De a EE 


NEW COMPANIES REGISTERED. 


E.P.I., Ltd. (157,526).—Private company. Registered 
Jely  duth. Capital, £10,000 in £1 shares. To carry on the business of 
electricians, mechanical engineers, suppliers of electricity for light, heat, 
motive power or otherwise, electrical engineers and contractors, carriers of 
passengers and goods, manufacturers of and dealers in railway, tramway 
electric, Magnetic, galvanic and other apparatus. ‘The subscribers (each with 
one share) are: H. Melutyre, 9, Albert Buildings, Preesons Row, Liverpool, 
engineer; R. B. Stephenson, 34, Castle Street, Liverpool, solicitor, The first 
directors ore not named. Secretary: H. Dewhurst. Solicitor: R. B. Stephen- 
son, 34, Castle Street, Liverpool. 


Leighton Buzzard Light Railway, Ltd. (157,426) .—Pri- 
vate company. Registered July 26th. Capital, £20,000 in £1 shares. To 
construct light railways and tramways in the counties of Bedford and Buck- 
ingham and the adjoining counties. The subscribers (each with one share) 
are: G. Garside, White House, Hockliffe Street, Leighton Buzzard, sand 
merchant; R. G. Walton, 20, Bridge Street, Leighton Buzzard, Beds, 
solicitor. Directors: A. J. J. Arnold, ‘ Sandy Mount, Heath Road, Leighton 
Buzzard, Beds; E. F. Arnold, “ Haslemere,” Rothschild Road, Linslade, 
Bucks; G. Garside, R. G. Walton, H. F. Delafield, Hartwell Crescent, 
Leighton Buzzard; and T. B. Bassett, “The Hatch,” Heath, Leighton 
Buzzard, Registered office: 20, Bridge Street, Leighton Buzzard. 


Commercial Electrical Accessories, Ltd. (157,476) .—Pri- 
vate company. Registered July 29th. Capital, £20,000 in £1 shares (0,000 
7 per cent. cumulative part preference). To acquire the wholesale and export 
electrical supply business carried on by Tredegar, Ltd. ‘The subscribers 
(each with one shure) are: N. A. Bartlett, 06, Victoria Street, Westminster, 
S.W.. contractor; A. W. G. Bedbrook, 9. Decina Place, Euston Road, N.W., 
engineer. The first directors are: M. G. Bartlett and A. W. J. Bedbrook. 
Solicitors: Munns and Longden, 4b, Fredericks Place, Old Jewry, E.C. 


Northern Electrical Manufacturing Co.. Ltd. (157,494). — 
Private company. Registered July 29th. Capital, £3,000 in £1 shares (1.000 
T per cent. cumulative preference). Manufacturers of and dealers in elec- 
trical switch gear, electrical accessories, switchboards, magnetos, signalling, 
apparatus, bells, batteries, accumulators, motors, dynamos, &c. The sub- 
scribers (each with one share) are: N. Dobson, 17. Oak Lane, Bradford, elec- 
trical engineer; W. Dobson, 40, Church Street, Bradford, electrical engineer, 
Directors : S. Dobson, W. Dobson, J. Dobson, 17, Oak Lane, Bradford. and 
T. Barnes, 29, Norwood Road, Shipley. Registered office: Back Church 
Street, Bradford. i 


Unelma, Ltd. (157,507).—Private company. Registered 
Joly 24th. Capital, £9,000 in £1 shares. Objects: To take over the business 
of a manufacturer of electrical batteries, drey cells for bells and telephones, 
pocket lamp cases, petrol and tinder lighters, electrical novelties, We., carried 
on by B. Pordes as the “ United Electrical Manufacturers Ca." at Unelma 
House, I8, 20 and 22, Christopher Street, Finsbury, E.C. The Board of 
Trade has licensed the acquisition by the company of the above business. the 
books and documents of which have been liable to insnection under Section 2 
(2) of the Trading with the Enemy Act. The first directors are R. Pordes 
(permanent) and M. Pordes. Qualifleation, £25. Solicitor: W. Weiss, 36-7 
Queen Strect, E.C. Registered uffce : 18, 20 and 22, Christopher Street, EC. 


Pollock & Macnab (1919), Ltd. (157,587).—Registered 
July Slst. Capital, £150,000 in £1 shares (100.000 cumulative preference) 
Objects: To take over the business of Pollock & Macnab, 
and machine tool makers, of Bredbury, Cheshire. The subscribers (each wish 
one share) are: J. Macnab. Westlands, Marple, engineer, S. Macnah 
Meadowcroft, Marple, engineer; Mrs. J. Leigh. Croftside, Marple: F S; 
Stanclifle. 13, Spring Gardens, Manchester, solicitor; T. F. Grundy, 40. 
Brazennose Street, Manchester, incorporated accountant; W. F. Hughes 2, 
Elmswood Avenue, Moss Side, Manchester, solicitar’s clerk; R. H. Smikean. 
14, Lever Place, Hulme, Manchester, solicitor’s clerk. The first directors 
are J. Macnab and S. Macnab and any others to be appointed by the sub- 
scribers, Solicitor: H. Whitcombe, 13, Spring Gardens, Manchester . 
tered office: Britannia Machine Tool Works, Bredbury 
Cheshire. f ; NA 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


w. A. & R. J. Jacobs, Ltd.—Mortgage on lands in 
Edgware Road, registered June 19th, 1919, fo secure £4,.0u0. Holders: A. J. 
Winter, 9-lo, Whitecross Street, E.C., and other , trading as M. & D. Wolff. 


Motive Power Improvement Co., Ltd.—lIssue registered 


July 7th, 1919, of luv debentures, part of a series of £1,000 already registered. 


Siemens Brothers & Co., Ltd.—Satisfaction registered 
July yth, 1919, of £1,620, part of amount outstanding on July Ist, svud, and 
registered under Section lz of the 1907 Act. 


Brompton & Kensington Electricity Supply Co., Ltd. 
(25,913).— Return dated April uth, 1919. Capital, £300,Uuu in 20,000 preter- 
ence and 40,000 ordinary shares of £5 each. 9,876 preference and 34,124 
ordinary shares taken up. £195,000 paid on 5,876 preference and 33,124 
ordinary. £5,000 considered as paid on 1,000 ordinary shares. Mortgages 
and charges, nil. . 


Brook, Hirst & Co., Ltd. (95,264).—Return dated Janu- 


ary 14th, 1919. Capital, £20,000 in £l shares. 12,000 shares taken up. 
£12,500 considered as paid. Mortgages and charges, £1 „000. 


Brush Electrical Engineering Co., Ltd. (29,533).—Return 
dated June 2nd, 1919. Capital, £253,180 in 148,536 ordinary shares of £l 
eacn and £105,244 ordinary stock. All the ordinary stock has been taken up. 
£49,312 16s. paid. £55,931 4». considered as paid. Mortgages and charges, 
£544,763 18s. 
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CLIY NOTES. 


The directors report that the June half- 

Yorkshire Elec: year bas been one of great ditticulty to ail 

tric Power Co. industries including those dependent on 

the company for a supply of electricity; 
the sudden cessation of munition work caused an immediate 
reduction of output, and the difliculties of resuming norwal 
peace-time activities have been increased by the uncertuinty 
as to taxation and Government policy. ‘Lhe revenue has been 
greater than that for the corresponding period 1n 1915, and 
contracts have been made which will substantially mmerease 
the company's output in the near future. The cost of coal, 
labour and material has continued to increase, the net profit 
for the half-vear compared with that for the same period M 
the two previous years being: 1917, £17,617; 191s, £23,053 ; 
1919, £19,230. The dividend for the half-year on the 6 per 
cent. cumulative preterence capital has been paid. 

The Electricity (Supply) Bill now before Parliament proposes to make im- 
portant alterations in the control and organisation of electricity supply under- 
takings. Bodies representative of these undertakings and of large users of 
electric power have approached the Government with recommendations for 
amendments of the Bill which it is hoped may be accepted. dt is generally 
felt that the appointment of klectricity Commissioners as proposed will be 
beneficial to the industry but that the formation of District Boards would 
result in an unnecessary ‘Increase in the cost of supplying electric power. 

In February an allotment at par of £60,400 of ordinary 
shares was made. The whole issue has been taken up. Many 
demands are being made upon the company for supplies of 
current, and further capital must be issued to meet the cost 
of the necessary extensions. Proposals as to the provision of 
this capital will be brought forward in due course. 


The report just issued contains the ac- 
counts for the year ended March, 1919, the 
preparation of which was deterred until 
the cost to the combany of the unsuccess- 
ful expedition of the C.S. Faraday to re- 
pair the main cable in 1915 bad been ascertained. The 
accounts include the whole of the expenses 1N connection 
therewith. Last April the shareholders were informed that 
in consequence of the repair of the main cable not having been 
completed by September nd, 1918, the Western Union Tele- 
graph Co. bad applied the penal clause of the lease and only 
paid half the rental for the six months to March nd, 1919. 
Since the latter date no rent had been received from the 
Western Union Telegraph Co. and that company had serve 
a notice upon their directors purporting to determine the lease 
as from March 22nd, 1919. Tt was not possible for the main 
cable to be repaired during 1917, owing to the fact that there 
was no vessel available and that during the war the Admiralty 
took control of all cable ships and their allocation for repairs © 
cables, determining the order in which such repairs should be 
executed. Notwithstanding the representations made by the 
directors that they had first claiin upon the services of the C.S. 
Faraday in the spring of 1918, the Admiralty acceded_to the 
request of the Western Union Telegraph Co. that the Faraday 
should effect the repair of one of the cables operated by that 
company before proceeding upon the work of repairing the 
main cable of this company, and as a result it was not po% 
sible to effect the restoration of the latter during the year 1918 
The directors have taken the best legal opinion obtainable and 
have applied to the High Courts of Justice under the Courts 
Emergency Powers Act, for relief from the application of the 
penal clause of the lease (which provides for a reduction 0 
rent and the termination of the lease in the event of the 
cable not being repaired within 18 months of the date cf the 
interruption). The application secking this relief is now hofore 
the Courts and the directors are doing all that is possible to 
expedite the hearing thereof. In consequence of the action of 
the Western Union Telegraph Co. in stopping payment of the 
rent, the directors were unable to pay the final dividend for 
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rter to March 3lst, 1919. If the application 
a ae ee to is successful the payment of „a 
pnal dividend for the year ended March sist, 1919, will 
recelve consideration. In addition to paying a fixed rent ior 
the use of the company’s cable, the tease provides that the 
Western Union ‘Lelegraph Co. should inake a contribution to- 
wards directors’ fees and should further pay the administration 
expenses of the cumuany. Up to March dlst, 1919, the Wes- 
tein Lnion Telegraph Co. had withheld £469 in respect of their 
contribution towards the directors’ fees and £886 in respect of 
administration expenses. These items form part of the com- 
pany's claim against the Western Union Telegraph Co. The 
cost of mamtaning the cables during the year has amounted 
to £89,171. Of this sum £77,028 represents expenditure in 
which the company was involved in the abortive effort to 
repair the main cable in 1918. The main cable was success- 
fully repaired on June 28th, and is now being operated by the 
Western Union Telegraph Co. The cost of that repair has not 
yet been ascertained and is not included in the accounts. 


The directors’ report for the year 1918 
states, 1n respect of the works at Rugby, 
Coventry and Willesden, that the buildings 
and machinery have been maintained in 
good condition.On account of pressure of 
work and other physical diticulties it was not Possible to take 
Inventories, excepting in the lamp factory and at the various 
branch offices (these being taken in the usual way) so that in 
making up the accounts for the year book figures were taken. 
A similar course was adopted at the end of 1914 and again at 
the end of 1916, and the tigures were fully justified when com- 
plete inventories were taken in December, 1915 and 1917, re- 
spectively. There is every reason to believe that the same will 
be the case in the present instance. The profits for the year, 
after deducting all expenses and charges other than Interest on 
debentures and loans, and after making provision for estimated 
War taxation for the yeur, were £317,016 plus the amount 
brought forward (£53,744) and adding adjustment of munitions 
levy and excess profits duty to end of 1916 (£11,841), making 
£352,600. From this is deducted interest on debentures and 
loans, £107,946. There is to be appropriated for depreciations 
and reserve £123,791, leaving to carry forward £150,863. The 
capital reserve account has been increased from £237,959 to 
£5,555, The value of the shares and debentures of lighting, 
traction and other companies has been decreased partly by sales 
and partly by further depreciations, from £90,000 to £60,000. 

is valuation is very conservative. The directors have fol- 
lowed their usual practice in making reserves to cover risks in 
connection with bad debts and other contingencies. The 
directors are considering the question of new capital required 
by the constant growth of the company’s business, and pro- 
posals dealing with this matter will be presented to the share- 
holders in due course. 1,761 employés of the company Joined 
his Majesty’s Forces, 241 fell ; 202 were wounded; 189 received 
cominissions, 85 were awarded special honours; 27 were men- 
tioned in despatches: 12 were specially commended for services 
in the field. During the entire period of the war the company 
made liberal grants to dependants of the employés so serving, 


British Thom- 
son: Houston 
Co., Ltd. 


The annual meeting was held at 83, Cannon Street, E.C., on 
July 3th. Mr. H.C. Levis, chairman and managing director, 
frst referred to the services of the men who joined the Forces. 
keferring to the report, he said that the directors, after com 
sultation with the holders of a large majority of the shares of 
the company, both ordinary and preferred, did not recommend 
the payment of dividends at this time. They were considering 
the question of new capital required by the constant growth 
of the business, and proposals relative to that would later on 
be laid before the shareholders for consideration. In his re- 
marks respecting the balance sheet the speaker said that the 
works Were carried at a very conservative figure, having in 
mind their cost—and particularly conservative, having in mind 
Present values. Last year he intimated that it would be jn- 
teresting if a statement could be made relative to the character 
of the work which they were carrying out for war purposes, 
and while it might not be desirable to publish full particulars, 
e might mention a number of things which would show the 
Reneral character of the war work which they did, first call- 
ne attention to the fact that practically all the output of their 
factories was either directly for the Government or was done 
under the authority of Government certificates. The bulk of 
their output was composed of their regular products applied to 
Var uses, but there were many things that were specially 
developed for war purposes. Several of the latter would, how- 
“ver, continue to be manufactured as part of the regular pro- 
duet of the company. At Rugby they made transformers, 
double current Renerators, motor alternators and other appli- 
ances for wireless work ; electric dynamometers for loading and 
testing aeroplane engines; motors with timing gear for enabling 
“ls guns to be fired between aero propeller blades. Motors 
sere supplied for all sorts of special purposes, such as for 
tench pumps; for aeroplane speedometer testing: for mobile 
pair workshops: for operating enn lathes, &c. Then there 
vere generating sets for searchlights; turbo fens for the 
Admiralty: high. Intermediate and low pressure turbines for 
naval patra] boats; and turbines for destroyers and other ships. 
Munitions were manufactured on a considerable scale, including 
‘Naval high explosive shells; 4.5 high explosive shells: 
47 proof shot and naval high explosive shells: and sixty- 
Pounder shellg. A very large number of primers, adapters, 


shells for howitzer bombs, smoke bombs, firing gear for tr. ench 
uortars and trench howitzers; turn-tables for bomb-throwing 
howitzers; rollers tor *' tanks,” mines, depth-charge cases, and 
a large number of other articles of that character too numer- 
ous to mention. Their works management had a great deal 
to do with the initiation and successful starting of the co- 
operative scheme of shell-making among the Leicester and 
district engineers, who, he understood, were probably the first 
body in this country to produce shells, &c., outside the regular 
ordnance firms. He also believed that their company was 
the first private concern—outside of armament firms—to pro- 
uuce shes after the outbreak of the war. At their lamp 
works, in addition to all kinds of lamps for Government 
factories, for the Admiralty, Ministry of Munitions, H.M. 
Office of Works, &c., they manufactured a large quantity of 
appliances for wireless telegraphy, daylight signal lainps, 
lamps for use on aeroplanes, &c. One of the most important 
things accomplished in their lamp works was the development 
of the manufacture of half-watt type or gas-filled lamps. 
Those were now being produced in large and increasing 
quantities. In their illuminating engineering department a 
large number of special things were developed, such as gas 
and water-tight fittings to be used in shell-filling factories, 
and special reflectors and lighting devices for munition and 
aircraft factories. One of the most important developments 
was the manufacture of INagnetos at their Coventry works. 
Thousands of magnetos Were supplied for aeroplanes—the 
Whole of the Coventry works being devoted to that purpose. 
Marked success was achieved, and there were no more reliable 
or efficient magnetos manufactured than those made by them. 
It was of special interest to note that their magnetos were 
on the aeroplane which recently achieved the altitude record ; 
they were on the aeroplanes which won first and second 
places in the recent Aerial Derby; and, finally, were on 
Airship R.34, which made the successful flight to America and 
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hack. They were able on many occasions to give technical 
assistance to the Government, as their engineering staff was 
always ready to help whenever the necessity arose. It was of 
interest to note that they were completing the largest turbo- 
generator ever built in this country (30,000 kw.) and two of 
the largest electric equipments for steel-rolling mills ever 
built anywhere. Their orders for the first half of 1919 were 
larger than for any similar period in the history of the com- 
pany. He hesitated to say anything about the general situa- 
tion. particularly the evidences of unrest which were apparent 
in so many directions. but looking to the past history of the 
country he could not help feeling that it was a passing phase, 
Which would be settled by readjustments along reasonable 
lines. One thing must be fully recognised, and the sooner 
the better, and that was that this country must produce a 
larger output at reasonable cost. or we should not be able 
to sell in foreign markets, which would in turn further de- 
press the foreign exchange, and ultimately land us in disaster. 
Judging from the Inquiries which they had received since the 
atinistice was signed, there was a large amount of business 
in sight, but the Placing of orders largely depended on 
whether the general conditions throughout the country became 
stable in the near future. Tf that Was accomplished, and 
prices were reasonable, orders would come in in an increasing 
volume, and would be to the benefit of all concerned. It 
could not be too strongly urged or too often repeated that the 
greatest possible effort must be put forth in every direction 
if we were to hold our own in the markets of the world. Mr. 
A. R. Monks seconded the motion, and the report was adopted 
without discussion. 


Cordoba Light, Power & Traction Co., Ltd.—Sir George 
Touche, presiding at the annual meeting, stated that the in. 
provement in the results for the past six months was at the 
ate of £38,000 per annum over those of the vear ended Sep- 
tember, 1917. In view of present uncertainties the directors 
regretted that they were unable to recommend the payment 
of a dividend on the preference shares. The full preference 
dividend for the 18 months would require £27,000. The 
profit for the period covered by the accounts now submitted 
was nearly £7,000 short of that amount. but rather more than 
that difference was brought forward from the Previous un- 
divided balance. In more settled conditions, and in view of 
the substantial improvement of the last few months, they 
might have made a distribution, but the future was tens 
obsenre for them to take such 4 risk. The war had produced 
a spirit of unrest and a hostility to ordered Industry and 
settled government which might have its counternart in South 
America. There was an aggressive attitude towards foreign 
capital. Prudent investors were not'ne the tendencies, and 
European money markets were watching events in Argentine 
with close attention. 


Marconi Wireless Telegraph Co. of Canada.—It jc Sta‘ed 
that at the meeting of this company in Canada on Septem- 
ber 17th a resolution will be submitted to reduce the canital 
from $5.000,000 to $3.750.000 by reducing the par value of the 
outstanding capital stock from #5 to $2) per share, and to 
authorise the issue of an additional 500.000 shares of $22 each. 


Pernambuco Tramways & Power Co.—Dividend of 3} per 
cent., less tax, on preference shares for half-vear: £10,000 to 
renewal and general reserve; £1.500 to amortisation account: 
£10,230 to capital reserve: £605 for exchange; £13,489 for- 
ward. The Financial Times states that it is proposed to in- 
crease the borrowing powers by £500,000. ; 
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Exchange Notices.—Application has been made to 
i paces lion the following to be otticially quoted :— 

Barcelona Traction, Light and Power Co., Ltd.— £30,000 
seven per cent. fifty-year prior lien * A bonds, Nos. 6,505 to 
; 804, of £100 each. | 
Se A eioi Electric and Manufacturing Co., Ltd. 
—1,000,000 ordinary shares of £ each, fully paid, Nos. 
1,185,001 to 2,185,000 (special application). a , 

Marconi International Marine Communication Co., Ltd.— 
592,286 additional shares of £1 each, fully paid, Nos. 600,001 
to 1,192,286. E 
- National Gas Engine Co., Ltd.—Interim dividend at the 
rate of 5 per cent. per annum, less tax, on preference shares, 
and 74 per cent. per annum, less tax, on ordinary for the June 
half-year. 

Westminster Electric Supply Corporation, Ltd.—Interim 
dividend at the rate of 7 per cent. per annum, less tax, for 
June half-year. 7 

City of Buenos Ayres Tramways Co. (1904), Ltd.—Divi- 
dend at the rate of ls. 3d. per share (5 per cent. per annum), 
less tax, for quarter ended June. 

Bristol Tramways & Carriage Co., Ltd.—Interim dividend 
for the half-year ended June 30th, 1919 at the rate of 3 per 
cent. (free of income tax) on the ordinary shares. 

Hong-Kong Tramway Co.—Interim dividend 9d. per 
share, less tax. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock EXCHANGE markets continue handicapped by the saine 
kind of troubles that have worried them for the past few 
weeks. Labour disturbances and foreign exchange dithculties 
are the two main factors militatmg against return of public 
confidence. ‘The country is spending 4a million pounds per 
diem, according to the Chancellor of the Exchequer, and as 
restrictions become gradnally relaxed, so must the demand for 
money grow, and money rates increase. Industrial companies 
still are cramped through inability to obtain sufficiency of raw 
materia]. If reduction in the present cost of living depends, 
as the official advertisements of the new Loan assured us, upon 
the Loan being a triumphant success, the modest amount 
cured may be regarded as leading to maintenance of high 
prices, of profiteering, and big post-war profits by many 1n- 
dustrial companies. Meanwhile, the rie in the price ot coal 
is an adverse consideration. It may be observed that London 
yets its coal cheaper than Guernsey does. ‘lhe price at St. 
yeter Port 1s ds. per ton, including delivery. 

tlectric lighting prices are dull and heavy. The additional 
cost of coal is the latest straw, and shareholders apparently 
derive small comfort from the suggestion that the extra 6s. per 
ton will doubtless be passed on to consumers. Some Members 
of Parliament have been protesting against electricity supply 
companies being treated on lines different from those Jaid down 
in tue case of local authorities. ‘Lhe Government, however, 
stuck to their point. The companies, said Mr. Bridgeman, 
Parliamentary Secretary to the Board of Trade, had raised 
money for their undertakings, and had subinitted to certain 
obligations and restrictions in order to carry out a public duty. 
In return they had been promised certain terins of purchase 
in certain eventualities. Was it justice, he asked, to sweep 
all this on one side? 

Into this evidence of the Government's desire to, treat the 
companies reasonably the Stock Exchange electricity supply 
market has been disposed to read a more friendly attitude to- 
wards the industry than was presumed by the companies which 
circulated the recent strongly-worded statement against the 
Government Bilt. 

Kensingtons are ex their dividend of 2s. 6d. and St. James’ 
are ex 3s. 6d. The prices have been marked down $ in each 
an R nt T slack a As an example, it 
and there was not another ene : ae pitas aman oe 
rest of the month. In Caunty onda. Pe a 
by without a solitary tr: i ona re Ae M 
Electrics have gone back ee ee July. — English 
five ae e oe aX to As. od; the result of the deben- 

Teas sidered disappointing. The stock, fully paid 
stands at 9l, a discount of 3 points on the price at which tl , 
sea was offered. and the preferences stand at 185s. Gd. Speci: 
e raha a Sere ge ay 
«trong borec, ` ; ne price al to abont 23s. 6d., to their 

Da PERE ordinary have eased off to 20} and the £10 
p shares to their par value. New f 
ae ait on the basis of a pound Sea ca dull 
market for the mo aes . 

Are on ag E N abt b shares a this department 
DOTA have rallied to 3 13-16 A aeni shares eae = 
and in spite of the labour chaos, the tendency an aa 

Spas ps i y amongst iron 
fa eyes ieee issues is rather less melancholy than 
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Home Railway stocks are no better. Undergrounds remain 
tolerably firm, thanks to the unexpected advance in the divi- 
dend on Underground Income bonds. Central Londons are a 
tritie better on the 4 per cent. increase in the dividend. All 
three ‘ Assented ” stocks stand at 634, while of the non- 
assented, the ordinary is 454, preferred 534 (both ex dividend) 
and deferred 40. The last receives its dividend only once a 
year, as is the case, of course, With various other deferred 
Stocks in the Home Railway list. ‘The possibility of a stiffen- 
ing amongst money rates has caused heaviness in the prior- 
charge securities, many of which are none too easy to sell at 
the present time. o 

Marconis have further recovered to 63, the dividend increase 
more than compensating the Government award. Speculation 
has been actively engaged in computing what (if any) bonus 
the company will return to its shareholders out of the £590,000. 
Marconi preference have hardened to 54, and Marines—said by 
some to be the “ pick of the bunch ’’—are steady at 33, but 
the other subsidiaries continue quiet. ee 

Telegraph and telephone descriptions lean to the lower side. 
Indo-Europeans have shed 30s. to 534. Eastern Extensions 
dropped 4 to 153. Anglo-American preferred lost 14 at 95. 
The market seems to have fallen out of fashion with the 
investor. 

The foreign group shows no particular feature. Vague 
rumours are afloat that something is going to be done shortly 
in connection with the Mexican utility companies, but nobody 
pays much heed to such nebulous reports, and prices are un- 
altered. Brazilian Tractions keep hard at 64, while the Anglo- 
Argentine varieties attract no attention. Rubber shares pre- 
sent a harder appearance, but, once more, the paramount 
popularity of the oil market leaves rubbers completely in the 
shade. 


NHARE’ LIST OF ELECTRIOAL COMPANIES. 
Homes HErcraiciry COMPANIES 
Dividend Price 


penaa Ang. 5, Yield 
1917. 1918, Avad. Rise or fall. p.o. 
Brompton Ordinary .. eè. .œ 10 8 8} — 46 10 6 
Charing Cross Ordinary... se 4 4 B — 618 4 
do. do. do & s> : 4 8} — 618 4 
Chelsea... ee ee ee ee 6 8 i = 4 16 0 
City of London ee es ee 8 8 11 — q 9 8 
do. do. 6 per cent. Pref, oe 6 6 10 aries 6 0 0 
County of London .. yé TO. 7 104 — 618 8 
ào. do. 6 per cent. Pref. 6 ô 10 — 600 
Kensington Ordinary oe oe 1 6 63xd — oll 0 
London Electric .. ae -- Nil Nil 1 = Nil 
do. do. 6 per cent. Pref... 6 6 — 71410 
Metropolitan ee oe ee ee 4 6 Jå — R 18 R 
do. 43 per oont. Pref. .. &4 t B.: T: 7 1 2 
St. James’ and Pal] Mall .. ae 9 10 fxd — 4 16 6 
South London se æ. owe 6 6 2 — 16 6 
South Metropolitan Pref... .. 1 7 whi6 = 616 1 
Westminster Ordinary... “a 9 8 HF | — 73 8 
TELEGRAPHS anD TSLEPHOWSS. 
Anglo-Am. Tel. Pref. a a 6 6 95 —"4 65 A 
do. Def, eo ee 1a 88/6 434 = 7 8 0 
Chile Telephone... ws sò 8 R 6ļł - 6 18 6 
Cuba Sub. Ord, so we oP T 7 10h — 18 4 
Eastern Extension .. ee oe & 8 183 — 3 6 4" 
Eastern Tel, Ord, .. «© « 8 8 1594 — "5 0 4 
Globe Tel. and T. Ord... ‘a 7 8 15a — *6 5 10 
do. do. Pref, .. ee 6 6 10% — ewr ` 
Great Northern Tel. ea . A 23 xd — 714 5 
Indo-European as es - 18 18 534 — 1} 618 4 
Marconi ir. eet ewe sees WO D 60 + 45 41.0 
Oriental Telephone Ord. .. .. 16 10 93 ~ 49 A 
United R. Plate Tel. ee oe 8 8 72 ed 5 R 8 
West India and Panama .. .. 1/8 1/8 1à — 4'1 0 
Western Telegraph oo oA 8 8 16} = 418 9 
Homs Ralts. 
Central London Ord. Assented .. 4 4 634 - 66 0 
Metropolitan... .2 o œ È 1 Qixd — 417 4 
do. District ae .. Nil Ni 28 — $ Nil 
Underground Electric Ordinary.. Nil Ni) RA NI 
do, do. “A” ee Nil Nil 9/- — Nil 
do. do, Income... 4 65 54 6 49 
Forgicr Trams, 4&0. 
Adelaide Sup. 6 per cent.:Pref, .. 6 8 5 — 600 
Anglo-Arg. 8. First Pref. ee 54 Nil aad z 
do. do. Qnd Pref, ee — — a baer Ta 
do. do. 6 Deb... .. 6 6 R5 — 7:13 10 
Brazil Tractions ee ee ee = are 64 TS a 
Bombay Electrio Pref. _.. ae 6 6 Wixd — BIR 
British Columbia Eleo., Rly. Pice. 5 5 66 — 817 0 
do. do. Preferred Nil 2% iT _ 5 * d 
do. do. Deferred Nil Nil 424 -— Nil 
do. do. Deb. .. RO — 718 
Mexico Trams 5 per cent. Bonds.. Nil Ni 584 == Ni) 
o. 6 per cent. Bonds.. Nil Nil 454 - Nil 
Mexican Light Common... .. Nil Nil 87 — Nil 
do. el. ee ee Nil Nil 504 haz Nii 
ào, lst Bonds.. .. Nil Nil 645 - 
tees MANUFACTURING OoMPANIES. 1 6 
abcoc ilcox vs ae 15 1 : 31 
British Aluminium Ord. .. as 10 10 n i ii 6 81 
British Insulated Ord... ws 25 1a 2a ae 617 8 
British Westinghouse Pref. .. 74 8 Qh -- 619 0 
Oallenders  .. s. s -æ 2 S 9 — 61l 7 
do. 64Pref... a o 5 Ry = 6 810 
Castner-Keliner só ss ae 25 20 x = 7566 
Edison-8wan, “A” as es - — 1} = 6 00 
do. do. 5 per cent. Deb, .. 4 5 794 _ 6 5 9 
Blectric Construction .. . 10 - 10 f Z B18 0 
Gen. Eleo. Pref, .. a: 6 63 10 Bast 610 0 
do. Ord, ae ace 10 10 90. = ; 417 0 
Henley... .. os oF oF 95 95 9 — 653 
do. 43 f.. ee ee oo 44 43 8 ag 6 0 o 
India-Rubber.. eo ee oe 10 16 173 Å- *6 15 1 
Riemens Ord... e of cof — 10 64 —3 07:18 9 
Telegraph Oop er W 90 95 a 417 U 


*Dividends paid free of Income Taz. 
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One would hardly think it necessary to- have to 
emphasise the necessity of thorough mechanical con- 
struction in connection with stator and rotor cores, 
yet-a few examples will suthce to show that this is 
the case. 4 = ag 
. [n a two-phase induction motor of 180 H.P. the 
rotor: core: plates were clamped between two end 
rings by means of -bolts passing inside, but not 
through the core ring. The core was keyed at one 
point onto the rotor. arms, but the end rings were 
secured only by small grub screws, : half: into the 
end rings and half into the rotor arms.to prevent 
longitudinal movement. ..The rotor core was thus in 
the form of a fing, which was entirely separate from 
the rotor arms or hub. Shortly after the motor was 
started up for the first time the rotor fouled the 
stator, and considerable damage was done to several 
stator bars. On examination, the rotor was found 
to be slightly eccentric, and was ground true on the 
outside: the motor was re-erected, but the same 
accident occurred again, and this time it was said to 
be due to a slight movement on the part of the 
pedestal bearings. After adjustment the motor ran 
satisfactorily again, but each time the motor was 
switched off a noise was heard which indicated that 
at a certain point in each revolution the- rotor core 
moved on the hub. * It‘was also noticed ‘that’ when 
the rotor was hot a six~mil feeler could be inserted 
between the core and the rotor arms in the region 
opposite to the key way, but when the rotor cooled 
down the space was quite closed. It was evident, 
therefore, that the core was loose, and this probably 
accounted for the apparent eccentricity of the rotor 
it-the first instance. he rotor was: properly 
secured to the hub by screws through the arms and 
ito the end plates, and after this had been done all 
symptoms of looseness disappeared. It is interest- 
ing to note that the makers have since changed their 
design of rotor. i 

A 750-KW., 2,200-volt, single-phase alternator run- 
nng at 490 k.p.M. began to give a great deal of 
trouble within a few weeks of its erection. The 
tooth stampings of the stator in the neighbourhood 
of the ventilating ducts, and at the ends of the stator, 
broke off, forming in course of time holes one or 
two inches long between the conductors, small 
pieces of metal came away while the machine- was 
running and being carried round in the air-gap, 
caused violent sparks to be emitted, eventually the 
conductors at one point were earthed, and a large 
hole was fused in the conductors in three adjacent 
Slots and the two teeth between them. An attempt 
was made to improve the machine by painting the 
entire surface of the stator with shellac and plaster 
of Paris, and the holes as they occurred were filled 
in with the same material. The fault in this case 
Was due to insufficient support of the stator teeth, 
and it is quite probable that the entire stator core 
was loose. The distance piece in the core duct 
consisted of a thick stamping with the teeth twisted 
through a right angle. ` The method of ‘repair 
adopted did not prove very satisfactory, and later 
hbre wedges were driven into the ventilating ducts 
which proved successful in preventing further teeth 
breaking. | > pi 

A three-phase, 750-KW., 440-volt turbo-alternator 
running at 1,500 R.P.M. after eight years gave serious 
trouble by one line of tooth stampings breaking off 
and earthing the stator bars on each side. It is 
quite possible that the trouble had been going on 
for some time, but it was not observed until the 

ars were earthed. ) a | 
ome manufacturers do not appear to realise the 


ire 
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necessity of providing efficient support {or the teeth 
of rotor and stator cores. The magnetic pulsations 
which occur do not .exert any considerable force, 
but are of very high frequency, and it is most pro- 
bable that after a time the metal becames fatigued 
and breaks off. The effects of fatigue are sometimes 
not apparent until the machine has been running 
for some years, as in the third example given above. 
Core looseness is a frequent source of trouble in 
small machines, although it is so easy to’ avoid it 
by proper design and workmanship. Armature and 
rotor cores should always be built up on a cast-iron 
spider or sleeve as this provides a much sounder 
mechanical construction than when the ‘core is built 
directly on the shaft. Bad workmanship can, how- 
ever, defeat good design, and when shafts and 
spiders are packed with strips of metal, as is occa- 
sionally the case, a loose core is only to be ex- 
pected. The present-day method of securing arma- 
ture and rotor cores by circumferential keys is gener- 
ally satisfactory, but great pressure must be applied 
to the core before fitting the keys, and the keys 
must be a good fit. Some makers have not the 
requisite plant for this, and are able to apply pres- 
sure to the core only with screw clamps. The kevs 
in One 200-KW. D.C. machine dropped. out, and the 
core plates were held together only by the armature 
conductors. After running in this condition the 
conductors earthed to the core, and on dismantling 
the fault was discovered. k ee 
Many manufacturers use a standard key and make 
up any slight variations in the length of the core 
by running in soft metal behind the key, this scarcely 
seems a workmanlike job. ‘Wood blocks sometimes 
used as distance pieces in the core ventilating ducts 
is bad practice as the wood is very liable to come 
loose. z eo) ee a N, 
The connections external or internal to a machine 
or switch are often very badly made, and manv 
serious accidents have resulted: a few examples 
follow: A 175-H.p., three-phase induction motor 
supplied from a private plant in a mill, commenced 
to hunt, and the hunting gradually increased in vio- 
lence until the entire electrical system was surginy, 
with the result that circuit switches tripped and the 
entire mill stopped. . This occurred several times: 
the load on the faulty motor was then reduced, and 
the hunting was kept within such limits as not to 
disturb other portions of the system. The trouble 
was found to be due to a bad connection in one 
phase of the rotor Starting switch. The connection 
consisted of a projecting stud on which was placed 
a cable lug secured by two nuts. The inner nut had 
crossed threads, and although tightly pressed on the 
lug in one part only, the lock nut was on for only 
half its thickness. Overheating had caused the con. 
tact surfaces to become fused, and eventually contact 
was practically broken. : k 
A 70-H.P., three-phase motor overheated consider- 
ably although three- other similar motors doine 
similar work ran quite satisfactorily. The fault was 
found to be due to a contact in the star delta starting 
switch which was entirely missing, so that although 
in star connection the motor was on the three phases 
of the supply, in mesh connection one phase was cut 
out. | 
Two G600-Kw. turbo-alternators running at 3,000 
R.P.M. broke down in succession after a few hours’ 
running, owing to the rotor connections breaking 
off close to the slip rings. The connections were 
not properly secured. The rotor winding broke 
down to earth some time later, and when opened 
up it was found that although the connections at 


the slip rings had been made secure after the break- 
down they were left quite loose inside the end bell, 
and the insulation was almost rubbed away by abra- 
sion against the inside of the fan casting. 


Fatigue of metal is a very serious problem in the 


internal connections of an electrical machine. Vibra- 
tion caused by out of balance, loose foundations, or 
relative movement of parts, sets up tremors which 
in course of time seriously weakens the metal. The 
most common occurrence is in the commutator con- 
nections of ordinary direct current motors and 
dynamos, but many other more serious examples 
have occurred. 


A 370-Kw. D.C. turbo-dynamo running at 2,500 
R.P.M. failed repeatedly owing to the commutator 
lugs breaking at the corners. The lugs had sharp 
bends, but when new lugs without any sharp corners 
were fitted the trouble was not experienced again. 

The exciter of a 750-Kw. turbo-alternator running 
at 3,000 R.P.M. broke down in the commutator, the 
copper segments cracked across and the lower part 
of the V of one segment broke off. The armature 
was badly balanced and the vibration was no doubt 
responsible for the breakage. 


The rotor of a 125-H.P., three-phase induction 
motor was wound with enamelled strip copper, the 
overhanging end connections were, however, not 
mechanically secured, in fact were quite springy. 
The high frequency rotor currents during the start- 
ing operation caused the copper strip to vibrate, and 
in time a succession of breakages occurred. In later 
designs of this type of rotor winding the end turns 
are secured by wire threaded through them, but 
even with this method some turns are often found 
loose. 

The necessity for security of terminal connec- 
tions and other parts cannot be too strongly em- 
phasised, as very serious risk of breakdown and fire 
is often caused by faults in this direction. 

An induction motor with a squirrel cage rotor is 
usually considered a most robust piece of machinery, 
but unfortunately this fact often causes the motor to 
be subjected to such arduous conditions of work and 
great abuse as no other type of motor would stand, 
and as a result it is on the average no freer from 
breakdowns. Except in the more recent designs the 
rotor is the weakest part, the contacts between the 
bars and the end rings become overheated and loose, 
and the stator frequently burns out due to the in- 
creased current taken by the motor. 

The modern methods of brazing the joints, casting 
solid, or welding, are all satisfactory, but soldering 
and riveting are of very little use. If the joints 
remain good, a rotor should never need rewinding, 
even if the insulation of the bars in the slots is all 
burnt away. 

Bearings are frequently the cause of serious 
trouble. A seized bearing is often a small matter 
compared with the damage which follows. It is this 
which makes a. phosphor bronze bush preferable io 
white metal except in large machines which receive 
more attention, and where the airgap is large 
enough to prevent consequential damage. When 
the bearing heats up, the white metal melts and runs 
out and allows the rotor to drop on to the 
stationary part and damage the windings, whereas a 
phosphor bronze bush seldom causes such damage. 
The bush is more difhcult to remove when seizure 
takes place, but that is not a serious matter. If the 
hot bearing is discovered in time and the machine 
is kept running while the bearing cools down, actual 
seizure may be prevented. Ball bearings are advo- 
cated by many makers, particularly for induction 
motors where the airgaps are very small, but these 
are not always verv reliable in practice. While such 
bearings are suitable for steady drives where there 
are no sudden jolts such as occur in a stone or ore 
crusher, they are supplied by some manufacturers 
for all purposes without any discrimination. The 
jolts usually cause broken balls, and the only remedy 
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`s to substitute bushed bearings. Apart, however, 
from unsuitability under certain circumstances, one 
of the main troubles is in connection with the fitting 
of the bearings. The importance of this cannot be 
too strongly emphasised, as carelessness is respon- 
sible for many breakdowns, and a repair usually 
involves a complete new bearing, which is an ex- 
pensive item. l l 
Oil throwing is another bearing trouble, and it 
seems curious that in a series of motors built to the 
same standard one will throw oil while the others 
may be quite satisfactory in this respect. The forces 
which draw the oil out of the bearing are of very 
small magnitude, and the points to be observed in 
order to prevent the trouble, would, to an inexper!- 
enced mind, seem very trivial. Oil throwing can 
be prevented, and it is pleasant to find that the best 
class of manufacturer is now running no risks, and 
takes proper measures without first trying to do 
without them. Some machines seem to develop oil-, 
throwing propensities some time after they are put 
in service, this may be due to the special circum- 
stances of the drive, such as the shape and size of 
pulley, the belt, arrangement of the ventilation; 1t 
may also be due to the nature of the lubricating oil, 
but is generally due to dirt on the oil throwers. The 


presence of very little dust will allow oil to creep 


past the oil throwers, and the centrifugal action 
which the oil throwers are supposed to cause, is of 
no avail. Oil throwers should be turned solid with 
the shaft, as if they are loose, oil will sometimes 
creep along the shaft under the oil thrower. 
Access to bearings during running is of great 
importance, great carelessness is often shown in the 
arrangement of the pulley in two-bearing machines, 
the pulley often is so close to the bearing that the 
inspection hole is shrouded, and the rings cannot 


be seen at work. At one works not only was this 


the case, but the outer bearing was in a hole in a 


brick wall. 


Case after case could be cited of costly break- 
downs which might have been prevented by a little 
more care being given to the bearings. 

Some manufacturers do not take the trouble to 
make any inquiries regarding the conditions under 
which the electrical plant is to work, and many of 
the troubles which are experienced might be ob- 
viated if some attention were paid to suitability. It 
is often a question of price, and the manufacturer 
mav find it difficult to persuade a customer to pay 
extra for a more suitable machine or switch, but 
there are many cases in which price scarcely comes 
in, and it is only a matter of thoughtlessness on the 
part of the designer of the installation. For in- 
stance, many excellent installations are considerably 
reduced in reliability by a poor quality regulator m 
the exciter circuit, or a weak cross bar on a circuit 
breaker; locknuts are usually left off the connections 
behind the switchboards, the springs on motor 
switches are often not securely attached, the handles 
on starting switches break off cr become loose. 
switch and fuse contacts open and lose their springi- 
ness. Examples will no doubt occur to everyorr, 
and it seems a great mistake not to pay more atten- 
tion to such matters. 

The contract for the electrical equipment of a 
certain cotton mill contained a clause that if during 
the guarantee period the entire mill were stopped 
for a continuous period of two hours due toa fault, 
a heavy penalty could be enforced. The generator. 
cables, motors, and motor switchgear were all o 
first-class quality, nothing in the workmanship was 
left to chance, yet the regulating resistance 1m the 
shunt circuit of the exciter was of the most indif- 
ferent quality. This resistance showed signs of 
overheating, and as a precaution a second resistance 
of the same pattern was installed by the contractors 
as a stand-by. It was fortunate that the precaution 
was taken for one or other of the resistances faile 
several times before a more robust piece of appara- 
tus was supplied. 
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Post-War Problems. 
By. H. ENGLAND. 


(Abstract.) 


Finance.—We have to tind a way so to adjust affairs that 
tramway revenues snau ve sufficient to enawie operators to 
pay Wages ana purcaase materiais tor ually use, aud to leave 
a argu to pay & iair return on the capital luvested in the 
unuertaking, aud also accumulate a renewals or reserve fund 
w replace we Wasting assets at tne end ot their lives. Lncule 
is tuerefore OUr DOrsy consideration at the moment, and we 
are up against a grave aitucuity. The revenue ot a tramway 
unde:taking can ve increased: first, by charging each pas- 
senver a ligher tare, and secondly, Dy carryloy & greater 
nuuwoer of passengers. 

Statutory undertakings have been badly hit by the condi- 
tions arising out of the war and the consequent depreciation 
in the coinage. ‘the man in the street has re-adjusted his 
ideas of values as reyarus clothing, food, amusements, &c., &c., 
but when travel 1s concerned he seems to take a difterent view 
and demands bis post-war privileges at pre-war prices. 

Perhaps the board of ‘l'rade is the stumbling vlock, and we 
should not blame the consumer at this stage, because in most 
instances the public have readily assented to an increased 
charge, recognising the impossibility of having the same facili- 
ties at the pre-war price. 

Uur difficulty 1s to ond a way of making the Government 
department see reason and to grant us retiet before our under- 
takings get Into a state of disrepair and inetticiency. 

Company-owned undertakings are in a different category 
to Corporation tramways ın this respect, but it cannot be 
good for the town or the State to bave rate-aided tramways, 
and the only sound and lasting method is to conduct a trading 
concern on & self-supporting basis. As regards companies, 1t 
is apparent that unless the capital charges are met the com- 
pany must go out of business. 

We must have a sufficient income, and, in my opinion, the 
only way to obtain the revenue is to charge each passenger 
the sum it costs to carry him the distance he travels. 

Why we should be restricted to such absurd fare limits at 
this day I cannot see, because the public are fully able to take 
care of themselves, and if we foolishly demand an exorbitant 
fare, our business will disappear and our last state will be 
Worse than the present. There is an economic limit to fares 
chargeable on a tramway, and as soon as that limit is exceeded 
away goes the business. 

_ Whilst speaking of fares I should mention for your considera- 

tion the advisability of demanding powers to charge higher 
fares on Sundays, Bank Holidays, gala days, race meetings, and 
special occasions. We are called upon to pay higher wages on 
these days, it costs more to give the service, and we are entitled 
to Increase our charges. Not only so, but the great bulk of 
the traffic on these days is purely pleasure, as distinguished 
from commercial trafic, and it cannot be argued that a higher 
fare would be in any way a restraint on trade. 
_ Again, there is that bugbear of workmen's fares. Surely it 
18 high time that anomaly was swept away. The so-called 
working classes are now drawing more cash per week than the 
middle classes, or even many professional men. [ have dealt 
with the fare question, and I have very little to say about 
the alternative. The great majority of systems are full to 
capacity, and it is a vain hope to look for relief from additional 
passengers. The net result on most systems, if additional pas- 
sengers involve a greater number of cars in service, will be 
adverse, 

We now come to the other side of the ledger. Wages and 
conditions of employment in the tramway industry have kept 
pace with, or even outstripped, the demands made upon other 
industries, and the only difference is that whilst the increased 
charges necessitated are passed on by the trader or manufac- 
turer, we are called upon to do the impossible and carry the 
burden ourselves. As regards materials, the position is chaotic. 

e are paying any prices asked by the manufacturers, and 
even then have difficulty in obtaining deliveries. I am tempted 
to ask whether we cannot do a great deal more to help our- 
selves in this matter. Surely a way can be found to standardise 
the bulk of our daily stores, and to buy on a co-operative basis. 
Things have come to such a pass that we must put aside all 
our little preferences and prejudices, and the engineer who 
must have something different of his own design, simply be- 
cause it is his own, must go with the crowd and help bulk 
production and to diminish cost. 

t us encourage brains and inventiveness by all means, 
but set up a standing committee to consider and decide upon 
suggested improvements to standardised articles; but keep 
them standardised, embodying all the improvements that are 
discovered from time to time. ; 

To illustrate my meaning, take gear wheels as an instance. 

take it that no manager would have any objection to stating 
now how many gear wheels of a certain class he would want 
for next year. His sole object is to get the best quality gear 
Wheel at the lowest market price, and the only way to do this 
is for a manufacturer to be employed as constantly as possible 
on a particular type of gear. Why cannot this be done? By 


organisation bulk orders can be placed, not only for gears, but 
Blush all the luaterlals We Use; We suould Deuet Ly quality, 
woaxmanship and price, and tne manutacturer py invreaseu 
output and ecomomy of production. l think that a revolution 
In order placing can ve brought about wito advantage to an 
concerneu, ana 1 trust this suggestion Will pe tully cOusidered. 

My next point ın the unauce provlem 18 depreciation, re- 
newals, or reserves. ln lyw and subsequent years, when elec- 
tric tramways were being installed at a rapid rate, renewal 
funds were calculated ana set aside on the basis of prices then 
prevailing. ‘the funds have accumulated, and now, when re- 
newals are required, we are horrined to tind that the cash 
available is about u per cent. less tnan will be required tu 
renew our Wasting assets at prices now current. ‘she only 
solution of this problem is to earmark every possible penny 
tor renewals, and any balance will have to come out of revenue. 

There is another disagreeable item in connection with reserve 
or renewal funds that are invested in securities. Almost all 
securities have depreciated, and it is apparent that when we 
have to realise to enable work to be undertaken we shall get 
back much less than we put in, so that we seem to be hit on 
all sides. 

Rolling Stock.—The problem here is one often discussed, but 
recently with gathering force, viz., 1s the design of the cars 
we now use the right one, and are the materials the best for 
the purpose? We seem to be committed to ugly, unwieldly 
double-deck tranicars, and I am afraid the time has gone by 
when any radical alteration will be made on systems now in 
operation. 

The only thing that can be said in favour of the cars at 
present in use is the seating capacity, but many objections can 
be raised to their use, the chief being excessive weight, time 
taken in loading and unloading, difticulty of fare collection, 
and so on. : 

Excessive weight per axle not only means large maintenance 
costs of cars, but it also carries with it heavy maintenance 
cost of track, and as these are the two chief items in the repair 
bill of a trainway undertaking, we cannot pay too much atten- 
tion to them. 

Nobody will contradict the statement that cars fitted with 
roof covers are the acme of ugliness, current gluttons, and 
voracious enemies of rails. The question is, are we on the 
right ilnes regarding cars, and is it too late to make a change, 
if á change is found to be desirable? 

I really think this matter should be fully investigated, and 
we ought not to go on blindly buying cars of this pattern 
simply because the other fellow does so. : 

One thing is certain, the design of cars should be simplified : 
a freer use should be made of steel and malleable iron, and the 
use of wooden corner posts and intermediate pillars, which in 
many cases require renewal in a few years’ time owing to dry 
rot, &c., should be stopped. We should eliminate all brass 
work, gold leaf, and fancy stunts of that description: They 
are not necessary to make a car look clean and attractive, but 
swallow labour, and are a continual source of annoyance and 
expense. We want no carved or pressed woodwork or fancy 
mouldings, either in the upper or lower saloons. We want no 
places where dust can lodge and which require daily cleaning: 
in fact, the plainer the interior of a car can be made, the 
better from the upkeep point of view and also for the health of 
the passengers. j 

Car equipments should give ample clearances. Equipments 
are on the market to-day that onlv give a clearance of from 
two to three inches between the rail head and the bottom of 
the gear case. This is not sufficient, and if we are to get the 
best out of our tires and gear cases, equipments must be de- 
signed to give much better clearances. 

The present springing of cars is faulty. It is a sure indica- 
tion that this is a recognised fault when one finds managers 
all over the country experimenting and trying dodges to im- 

rove springing. Wherever I go I find that some alteration 
hag been made in the springing. 

Maintenance of Roads.—Under present traffic conditions, the 
abnormal growth of heavy motor traffic, and general wear and 
tear of wheeled traffic, the upkeep of the paving between tram- 
wav tracks and on the 18-in. margins has become a terrible tax 
on all tramways. Unfortunately the paving is not the smn 
total of the damage; the concrete foundations of tramways also 
suffer severely. I have noticed, particularly in places where 
the concrete foundation only extends to the width of that por- 
tion of the road maintainable by the tramways, that in innu- 
merable instances the concrete has broken longitudinally with 
the rail, and—in my opinion—this damage is caused by &:--: 
passage of heavy vehicles on the unsupported portion of tne 
concrete. 

In places where the whole width of the road, from kerb ta 
kerb, is concreted, such cracks are not often found, but I can- 
not suggest any solution to this problem unless the local authe- 
rities can be persuaded to excavate and concrete their roads 
when the rails and road bed of tramwavs are due for renewal. 
Ts it possible for us to get any relief regarding the maintenance 
of road surfaces? Conditions are daily becoming worse, be- 
cause of the great increase in the number of heavy vehicles, 
and road maintenance is growing fast. Why we as tramway 
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operators should bear the entire cost of maintaining road sur- 
taces which we do not use l cannot magme. ee 

Motor 'Buses.—Motor ’buses have forged ahead during recent 
years, and l am wondering what ther future 1s ın relation to 
the passenger-carryIng industry 10 this country. ‘Lhe motor 
‘bus 18 rapidly gaining a place that many peuple a few years 
ago thought unhkely. 1 have come to the conclusion that 
motor ’buses in provincial towns cannot compete successfully 
with tramears for handling dense rushes of trafic, but in the 
future tramway tracks will not be laid into urban and country 
districts serving compuratively sparse populations, and in such 
districts the motor ‘bus is undoubtedly the vebicle of the 
future. 

The cost of carrying a passenger is the measure of economy 
as between ‘buses and tramears. By cost Linean all charges—- 
operating, capital and renewals—and there is a wide margin 
at present in favour of cars under provincial conditions. 

Vhe question of road maintenance, or rather of bad adapta- 


tion and maintenance, is throttling the motur-’bus business at 
present, and until this question is settled on a national basis, 
the motor ’bus will not take its rightful place as a passenger- 
carrying vehicle in this country. 

Of late most exorbitant demands have been made by road 
authorities on ‘bus owners and operators, and the matter has 
vot to such a pitch that something will have to be done, and 
done quickly, to decide this question. 

Corporations are agreeing to pay road authorities a round 
sun for road adaptation, and a contribution per ‘bus mile lor 
road maintenance. One company of which I have knowledge 
is paying the ridiculous sum of 3d. per "bus imile for road main- 
tenanee charges, and Corporations have even made an offer of 
such a sum as £700 per mile towards road adaptation. 

_A company which is subject to the whim of licensing autho- 
rities is obviously not in a position to pay down a lump sum 
for adaptation, even if such a charge were fair and reasonable, 


but unless a company is agreeable to pay a contribution for 
road maintenance, I think it will have great difficulty in getting 
licences. 

This is a national question, and one that should not be left 
to every small road authority to meddle with. If we have to 
pay a contribution for road maintenance, let everybody pay 
alike, but 1 do think it most unfair to compel passenger-carry- 
ing vehicles to contribute and leave trade vehicles of double 
the weight and of equal speed absolutely free of all charges. 
I think it is illogical to make any charge on a particular class 
of vehicle: the roads should be put in w condition fit to carry 
present-day traffic, which of course includes motor ’buses, and 
no charge whatever should be made. 

Housing. —Many local authorities are now considering 
housing and town-planning schemes. ‘Tramways are required, 
and as many of the housing sites are some distance from the 
ceutres of the towns, some means will have to be found to 
serve the people who will reside in the houses. Extensious of 
tramways at to-day’s prices are unthinkable unless assistance 
iz afforded by the authorities, and even then, in the present 
unsettled state of affairs in the traction world, I question 
whether any company is warranted in sinking money to meet 
demands which in all likelihood cannot yield an adequate re- 
turn for some years on the capital it will be necessary to 
expend. : 

Ít is a pity that tramway companies, owing to insecurity of 
tenure, and, at the best, limitation of tenure, are prohibited 
from entertaining extensions which are necessary for the 
development of the districts they serve. 

In the past, company tramways have been constructed and 
services run in distriets that were really not ripe for develop- 
ment at the time when the trarmwavs were laid, but in the 
hope and expectation of future profits, services in excess of 
public requirements have been run to induce traffic. and now, 
when the period of patient waiting is beginning to be 
rewarded, companies are faced with excessive charges in all 
directions and their meagre profits seem likely entirely to dis- 
appear. 

The efforts of companies have of recent years been sterilised 
because of the powers of purchase which may be exercised by 
local authorities, and in many cases the period at which local 
authorities are empowered to purchase is drawing near, so 
that it is quite impossible for any company to put down new 
Jines unless assured of an immediate return. 

A corporation tramway department would be affected rather 
differently by the various town-planning schemes, but even 
corporations will have to step warily, otherwise the department 
will find itself operating a considerable mileage of tramways 
at a loss. ` 

T assume that care will be taken that whenever sites are laid 
out for new buildings, roads will be made wide enough to give 
a high-speed tramway track free from other traffic, and on 
these lines the future development of tramways in this country 
will depend. Siia i 

VT a 

Ve have sacrificed speed, and have made what are virtually 
street railways into a hybrid between a hackney carriage and a 
private brougham. We stop our cars at every street corner 
and even then get complaints that the wife of a town coun- 
cilor has to carry her parcels 20 yards from the car to her 
aoor step, 

The time has come when this sort of thing should be stopped 
and our tramways should take their rightful place in the 
traction world, and be regarded as high-speed street railways. 


leaving the fimeking door-to-door trafic to a different class of 
vehicle entirely, 
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Employment for Disabled Men and Spare Hands.—On some 
‘systems the task of finding suitable work for disabled men has 
proved very serious. It 1s bad for the job generally to have a 
man who ıs regarded as a pensioner, and who is not doing his 
whack ’’ on the premises, and unless work of æ suitablo 
nature can be found for such a man, I think it would be 
almost better to allow him a suin, if there is uny moral obliga- 
tion so to do, and tell him to stay away. l 

Many undertakings have a suiticiently serious problem to 
solve regarding spare men, particularly places catering for a 
ceasonal trattic or Where the trallic is irregular and fluctuating. 

This is one of the problems brought about by the last wages 
settlement, and it is the general opinion of most of the mau- 
agers with whom I have come in contact that there 1s not 
sutticient elasticity, considering the peculiar nature of tram- 
way employment. 

If public deinands are to be met, We must run our cars 
regularly and on ume, and tu ensure that this is done We must 
have available a percentaye ol men to understudy those who 
may be sick or idle or who have missed their duty because of 
other reasons. . 

Made" work pays nobody, and in very few instances has 
it been found possible to provide suitable work of a remunera- 
tive character for men who are not required to drive or conduct 
but who have to be paid. 

Skilled and Unskilled Labour.—The tendency of the day is 
for unskilled labour to demand and obtain the same rates of 
pay as skilled labour, and if this is to continue I wonder what 
the result will be. Are we to denude the country of skilled 
craftsmen? Really that is where the present day development 
will lead. and I cannot think the peril of this is realised by 
those who have so freely granted the extortionate demands of 
unskilled labour. There is no incentive for any youth to stick 
to a particular trade and to make himself an efficient and cap- 
able craftsman, and in days to come we shall have a race of 
handy-men, jacks of all trades, incapable of doing a first-class 
job in any particular calling. 

Peak Loads.—Cannot some effective steps be taken to flatten 
our peak Joads? During the war an effort was made in this 
direction, but the response of labour was negative. It means 
so much on a busy system to spread the peak-load rush over 
a wider period, and the advantages to the public are so patent, 
that one would have thought the proposal would have met with 
Inuinediate acceptance. As the better distribution of trathe not 
only means improved facilities for the public but also a marked 
caving in the wear and tear of rolling stock, economy in the 
generation of electrical energy, and to some extent diminution 
of split turns, a further effort should be made to stagger the 
hours of commencing and finishing work. 

Conclusions.—Lhere are several problems we shall be called 
upon to face, either now or in the immediate future, in addì- 
tion to those I have dealt with: the traffic problem in large 
cities and the difficulty of providing transport; power house 
difficulties: price and calorific value of fuel; provision of new 
plant and position of owners of gene ‘ating stations under the 
new Act: restoration of efficiency of organisation and equip- 
ment: electrification of local railway systerns. | Wii 

These are only some of the many problems that can fittingly 
be discussed. Öne other matter I wish to mention, VZ., 
publicity. For some time past I have held the opinion that 
we are sadly lacking in propagandism. We have a lot to gain by 
letting the public know many things we now keep locked up 
in our bosoms. A transport concern is open to the carpin: 
criticism of every jackanapes who has the effrontery to Talse 
his voice, and we suffer misapprehension and calumny at the 
hands of the few. ‘That is iminaterial if we are understood by 
the many, and our limitations and difficulties appreciated by 
the public at large. L have heard it said that a tramway com- 
pany, by the very nature of its business, can never be popular. 
but we can reduce that inevitable unpopularity to negligible 
proportions by judicious publicity and an effort to make the 
pubhe understand. p3 ‘ 
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DISCUSSION. 


Mr. E. H. Epwarbes agreed as to the necessity of standardi- 
sation: up to the present it had been tackled in a, some- 
what slovenly way, and but little had been standardised as 
vet. The design of cars depended on the system concerned ; 
they wanted cars with a large seating capacity. Referring 
to the subject of low clearance, he said he had no gear cases 
on his cars—thev could not be kept on. . 

Mr. Tftwruries considered that during the last 10 years a 
great deal of standardisation had been accomplished, but 
some tramway managers would not fall into line. In order- 
ing new parts they should consult the makers, with a view to 
using standard designs. With regard to the type of car, the 
Americans were strongly in favour of the ** safety ” car, with 
vestibule ends, and seating 34 passengers; this type of ‘car 
was gaining ground in the United States in preference to 
heavy cars. On tracks of 3} ft. gauge the single-deck car 
had a great future: quit: a number were in use 1D the 
Black Country, mainly on inter-urban routes, and were earn- 
ing as much per car-mile as double-deck cars with top covers: 
with the same consuniption of energy they could give & much 
nore frequent cervice and a higher speed. 

Mr. A. L. Barrer, referring to the electrification of rail- 
wavs, said that the L. & S.W. Electric Railway paralleled the 
London United Tramways near Richmond; the tramways had 
lost a little of their long-distance tratlic, but none of their 
local traffic, and gained a number of passengers oD holidays. 
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‘, MALLINS said that improvements could not be 
sa witout an alteration in the fares. The Act of 
1870 was a stumbling-block, and the Board of Trade set its 
face against the increase of fares. High-speed transportation 
was absolutely essential, but some means must be found for 
separating the short-distance from the long-distance passengers. 
The conditions obtaining at Glasgow were different from those 
prevailing in any other city, owing to the density of the popu- 
lation in the central area. They could not separate the pas- 
sengers on an ordinary tramway, but he suggested that omni- 
buses might be used to deal with the long-distance traffic. 
It was to the interest of all of them to ee operas In securing 
an alteration of the law, so that they would be able to meet 
their liabilities as they should. Difficulties could be seen 
abead; there would have to be an enormous outlay on re- 
newals in the future, and they must get sanction for proper 
fares. The passenger ought to pay a reasonable price for his ride. 

Mr. Benepicr suggested that the Council should confer with 
the British Engineering Standards Association on the subject 
of st. ardisation. ; om 

‘the Chairman, Mr. R. J. Howey, said that the British 
Engineering Standards Association was occupied in standar- 
dising many things connected with tramways—wheels, axles, 


wheel centres, &c. The Council of the Tramways Association 


had recently decided to set up a Standing Technical Commit- 


tee. The future work of the Association would tend largely 
towards standardisation of the technical work of the in- 
dustry. The new Council would form the committee, which 
would work in collaboration with the British Engineering 
Standards Association. 

The present overcrowding trouble could only be overcome 
hy the expenditure of capital, and that could only be done 
if the undertakings were in a prosperous condition ; the situa- 
tion called for a large increase in rolling stock. on both rail- 
ways and tramways, and an undertaking which was not 
financially successful could not deal with it. They should 
carefully prepare a case to set before the authorities in order 
to secure relief from the maintenance of roads, &c. The de- 
ferred repairs and delayed renewals constituted a very im 
portant question; if the cost of upkeep were fully allowed for 
to-day. very few undertakings could claim to be working at a 
profit. With regard to the provision for the temporary in- 
crease of charges, the Act required an undertaking to show a 
loss before relief could be given—a very detrimental position ; 
he hoped that the new Transport Department would take a 
wider view of the circumstances. 


THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from page 136.) 


The Rawrretue Co., Lenthall Place, Gloucester Road, 
South Kensington, S.W., showed plugs made of patent 
tibre and used for fixing screws into any material, including 
metal. They are suitable for use in any trade, and for fixing 
anything that is held by screws, for instance, _ electrical 
tittings, wires, cables, &c. Rawlplugs do not require skilled 
handling, nor do they damage the surrounding material, and 
they are invisible when in position; we have already described 
them on page 248 of our issue of February 28th last. The 
exhibit include specimens of work in all calsses of materials : 
examples of wiring and fixtures on marble, stone, glass, slate, 
&c., were shown, as well as work on plaster and brick. De- 
Mnonstrations of the use of rawlplugs and the advantages over 
the usual method of obtaining a fixture and speed tests were 
given, as Were also demonstrations and tests of the strain that 
the plugs will stand in any material. A No. 14 2in. screw 
hxed with a rawlplug in stock brick will withstand a direct 
pull of over half a ton. Demonstrations of the use of handy 
labour-saving tools (patented) for the purpose of making the 
small holes into which raw!plugs are fitted were also given. 

Messrs. GUTHRIE & Co., Accrington, exhibited armoured 
centrifugal pumps manufactured from ‘ Ceratherm ”’ and 
used for particular chemical purposes. This firm has brought 
out a material which has been adopted on a large scale for 
chemical purposes, and which under special conditions might 
be found applicable to electrical purposes. ‘‘ Ceratherm ”’ 
1s an acid and flame-proof earthenware composition; it is not 
affected in the slightest by corrosive liquids, not even by boil- 
mg acids, and having a much higher thermal conductivity 
than porcelain or stoneware, and also for other reasons, 
sudden and violent variations of temperature do not cause it 
to crack. It has the advantage that it can be made of con- 
siderable strength, but it is not of the brittle nature of porce- 

» and is not liable to fly when made in the form of 
impellers. | 

The Siz Jony Cass INSTITUTE, Jewry Street, Aldgate, E.C.3. 

cadmium erent arc lamp was exhibited by Mr. H. J. S. 
Sand. D.Sc., which is similar in general principle to the well- 
known mercury vapour lamp. It is constructed of quartz 
glass, and to start the lamp the metal is melted by means of 
a Bunsen burner and the arc struck by tilting. The lamp 
gives a powerful light, and once started will continue to burn 
indefinitely. It is hoped that in addition to its use for pur- 
Poses of optical measurement, in which lines of definite wave 


eats and great intensity are required, the lamp will find 
an X-ray localising slide rule, designed by Mr. F. J. Harlow, 


cation as a pcewerful source of red and ultra-violet light. 


., A-R.C.Sc., D.I.C., and manufactured by Messrs. F. R. 
Butt & Co., 147, Wardour Street, London, W.1, was also ex- 
hibited. This instrument has been adopted by the British 
War Office and supplied with ‘all house and field hospital 
X-ray outfits. It is an adaptation of the mathematical slide 


rule for the purpose of localising foreign bodies from measure- 


jacuts made during X-ray examination of the patient. The 


logarithmic scales are so arranged that the depth and the 


lateral distances of the foreign body from two cross wires 


can be read off for any tube shift and any distance between 
anti-cathode and’ screen or plate by three simple settings of 
the sliding scale and cursor. | ay tk 

e Britisy Grass Wont, Co.. T.tn., Britannia Works, 


Lowman Road; London, N.7, exhibited glass wool free from 
lead and borax, for the filtration of acids, alkaline solutions, 


&c.. and also for use in electric batteries. 


The Brisa Cetnrioss & Curyicat, MANUFACTURING Co.. 


8, Waterloo Place, London. $.W.1, exhibited cellulose 


_ Acetate. a chemically treated vegetable fibre. which forms the 


asic Material of non-inflammable celluloid. non-inflammable 
mema films. artificial silk, electrical insulators, varnishes, 


&c., samples of all of which were shown. Doped wire and 
fabric netting have their interstices tilled with a thin, trans- 
parent and flexible film, forming an excellent substitute for 
glass where ease of transport and unbreakable qualities are 
desired. Artificial silk, the beautiful imitation of the real 
article, is one of the most interesting achievements of modern 
science, while cellulose acetate owes its value for insulating 
varnish and tubes to its high insulating properties, resistance 
to heat and damp and facility of application. | 

The Concordia Evectric Wire Co., LTD., Trent Mills, New 
Sawley ,Derbyshire, showed a selection of bare, silk and 
cotton covered and enamelled copper and high resistance wire, 
cable, sheet, strip and ribbon as well as asbestos and asbestin 
covered copper and high. resistance wire; bell and telephone 
wire and cable; charcoal iron wire; armature binding wire; 
fuse wire; medical and flexible cords and insulating materials 
of various classes. 

The RUNBAKEN MAGNETO Co., Lrp., Cheetwood Lane, Derby 
Street, Manchester, exhibited high-tension magnetos, working 
models of the same and testing apparatus: also moulding in 
ebonite and stabilite. sparking plugs and distributors and 
accumulators. This firm has introduced an aluminium com- 
mutator of which a number are now in use, and are said to 


the delay and expense of sending a magneto back to the 
makers. _ The magnetiser is supplied to work at 100 to 150 and 
200 to 250 volts: where a supply of electricity is not available, 
accumulators may be used, and magnetisers can be supplied 
“ee a work = 12 ele 

© VOWSING RADIANT Heat Co.. TaD., 39-40. York Place. 
Baker Street. London. W.1, exhibited electrically heated 
apparatus of all descriptions. Elements, wound on mica and 
porcelain grids, of various capacities for both domestic and in. 
dustrial uses were shown. Domestic appliances included 


Fig. 13 —Corptess IRONS 


radiators, kettles, saucepans, urns, hot plates. toasters, and 


electric irons of various types and sizes. Commercial appli- 


ances included soldering irons, glue pots, wax heaters. 
branders, presses, water heaters, letter drvers, luminous and 


` non-luminous radiators, and the patent. cordless svstem of 


heating. irons whereby the iron is heated. automatically with- 


ont connecting cords. These irons. when hot. mav be dis. 
connected from the source af supply and. nsed with the same. 


freedom and convenience as achd imne. The: are heated >>> 
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peng placed against substantial contact springs inside cast- 
iron housings, which are provided with guides and are usually 
mounted on strong fire-proof shelves attached to the wall. 
These cordless “ hot-point ” irons (fig. 13) have heavy pillars 
in place of the usual pins and connectors; accordjng to shape 
and size their weight 1s from 4 to 22 lb. and the consumption 
from: 275 to 500 watts. Comparative tests are said to have 
given the following records :— 
No. Cost per week, 
Test made at— of - 


irons. Gas. Electricity. 


Result. 
Tondon... .. 5 7s. 84d. 4s. 6d. 120 irons installed. 
Newcastle ce A As Id: 38. OFd. 46 
Brighton se 8 188. 5d. 13s, 4d. 2 5 ý 


The system is doubly automatic; no current at all is used 
except when the irons are against the contacts, the irons then 
heat up rapidly, and as they warm up the current is gradually 
cut down to a normal amount. The irons do not overheat, 


there is no waste of heat, no fumes, and the system is really 
economical in running cost. 
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Fic. 14.— BRANDERS. 


_ Branders are made in a similar manner to the “ hot-point ” 
irons, with plenty of heavy wire, made of a non-automatic 
alloy, which permits the temperature to rise to a dull red 
heat. The design is cut in relief on the face of the iron as 
seen in fig. 14, or, if necessary, the letters can be made 
changeable. The consumption of electricity can be arranged 
to be the most economical for the particular work required if 


Fic. 16.—MILK-HEATER. 


full particulars of nature of wood, leather, felt, or other ma- 
al and number of brands to be made per minute are 
„iven; bacon branders of circular or oval shape may be cut 
on the rectangular bases. Fig. 15 shows a copper shaving 
pot, the interior being tinned, which has a capacity of 4 pint 
and a consumption of 210 watts. Fig. 16 shows a nickel- 
plated saucepan; these are made with capacities of 3, 1 and 2 
pints and consumptions of 250, 400 and 500 watts respectively. 


Fic. 17.—SaAtcerpan. 


Fig. 17 shows a nickel-plated milk heater with a porcelain 
container; they are made in l} and 3 pints’ capacities and 
consume 400 to 750 watts. i i 

Special forms of electrically heated medical appliances, such 
ag instrument sterilisers, and for the radiant heat system ^f 
treatment and other heat applications were exhibited, as were 
also electrically heated clothing, cloths. mats, rugs, cushions, 
&e. Electrically heated fabrics were first made in England, 
and patented in 1894 by Col. R. E. B. Crompton, C.B., R.E., 


in conjunction with Mr. H. J. Dowsing, M.I.E.E. Of late 
years considerable progress has been made in the manufacture 
of electrically heated garments, and the exhibitors have been 
able to supply, to designs suggested by the Royal Air Force, 
garments which effectually keep pilots in flying trim, even 
when they have to face extremely low temperatures. The 
garments are made of wash-leather or gabardine, the linings 
being A A a with the heating elements. Two methods are 
employed; in the first, crinkled wire covered with asbestos, 
or heat-resisting material, is employed and sewn over the 
coat, while wires run down the sleeves extending to the 
gloves and to the loose socks in the airman’s boots. The 
manner in which the wires are distributed is clearly shown in 
fig. 18. The plug almost in the centre of the waistcoat con- 
ducts the current from the source of supply completely round 
the body and to the sleeves; the one at the bottom of the 
waistcoat is connected directly to the socks, and the two on 
the sleeves serve the gloves. 

Special non-corrosive nichrome wire, which will stand great 
heat, is employed, and for such articles as gloves, in which 
extreme flexibility is desirable, seven-strand wire covered with 
a heat-resisting tape is used. In the second system separate 
heaters are employed, which consist of flat nichrome wire 
wound on mica strips, which are themselves held between 
two broad mica strips contained in a fibre case. The connec- 
tions are pins or press-stud fasteners, which are instantly de- 
tachable and make good contact. The heaters are carried in 
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SUKET FOR GLOVES < 


Fic. 18.—MetHop or WIRING CLOTHING. 


three inside pockets, two at the front and one at the back 
of the body. The same principles are adopted in the case of 
the socks, which are of two patterns. The gloves are made 
of thin material, and the presence of the wires is hardly notice- 
able. They are designed to be worn inside gauntlets, so that 
if the latter be removed the wearer can manipulate levers or 
switches without the slightest difficulty, and at the same 
time without getting his hands cold. As regards the current 
used, the waistcoat takes 2.5 amps., the gloves 0.75 amp. each, 
and the socks 1 amp., the supply being derived from an ordi- 
nary 12-volt motor-car lighting set or battery. 


(To be continued.) 


H.P., A.C. Cables.—According to Dr. W. Kummer, of 
Zurich, the prejudice in favour of the use of H.P., A.C. overhead 
transmission lines is beginning to weaken, and the advantages of 
underground transmission to become better appreciated. In con- 
sidering the problem, there are two points to which special atten- 
tion should be directed :—(1) The potential difference hetween the 
two extremities of the conductors both when unloaded and when 
fully loaded ; (2) the current passing when the conductors are not 
loaded. He discussea both these conditions mathematically in 
Schweizerische Bauzeitung for May 10th, and accepts Dr. Humann £ 
assumption that the external diameter of a cable for underground 
work should not exceed 100 mm. diameter over the iusulation, and 
a pressure of 5,900 volts on the inner millimetre of the paper 1m- 
sulation. This has a dielectric resistance of 20,000 volts per mm. 
for the insulation between the copper conductor and the external 
lead covering of the cable. The highest absolute difference of 
potential between the condnctor and earth of 92,000 volts is given 
with a single conductor cable where the copper is 36 mm diameter. 
and the insulation has a radial thickness of 32 mm. With the zero 
point of the transformers earthed. such a cable would safely carry 
either single-phase current at 184.000 volts, or polyphase at 
159,000 volts, and a current of 800 amperes. The author then 


discusses the effects of periodicity,— Technical Supplement to the 
Reriew of the Foreign Press. 
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BRITISH ENGINEERING iSTANDARDS 
ASSOCIATION. 


Tae British Engineering Standards Association held its first 


general meeting on Friday, July llth, at the Institution of 
Civil Engineers, when the Chairman, Sir ARCHIBALD DENNY, 
Bart., in presenting the report of the work in hand and con- 
templated, made a brief review of the position. He said that 
the Association now numbered some 360 committees and 
panels, manned by about 1,200 members, who gave their time 
and experience, often at great personal expense and incon- 
venience, to that work of national importance. The Asso- 
ciation, as well as the whole of the industry of the country 
generally, owed a deep debt of gratitude to its members for 
their loyal service, and also to the engineering firms which, 
by giving permission to their engineers, managers and other 
of their employés to take part in the work, made thereby a 
contribution which was possibly not as fully realised bv the 
ublic and members as it should be, though on the other 
and it was certainly very much appreciated by the 
Executive. : 

The chief work of the Association at present was the 
revision of the standard sections for structural steel, the 
standardisation of aircraft components, automobile parts, elec- 
trical machinery and apparatus—which section was expand- 
ing very materially as the electrical industry made greater 
demands for standards—railway materials, machine tools, 
limit gauges, serew threads, shipbuilding materials and the 
details in the construction of ships and their machinery and 
other miscellaneous subjects. 

The Association was establishing, in a number of foreign 
countries and overseas dominions, local standards commit- 
tees of British engineers and traders in order to disseminate 
British standards and so assist British manufacturers in 
developing their foreign trade. A short report had been 
issued to subscribers to th4t particular section of the Asso- 
clation’s activities, as well as to a large number of interested 
people and trade organisations, in order that they might have 
some details before them of the actual progress made and con- 
sider to what extent they could still further associate them- 
selves with the scheme and promote its success. 

So far as the financial aspect of the overseas scheme was 
concerned, no provision had yet been made for recurring 
expenditure, and that would have to be taken seriously into 
account in the near future if the local committees were to 
be in a position to assist the industry to the fullest extent. 
The British Chambers of Commerce were now co-operating 
in the work, which would have a material effect on the finan- 
clal side, and help the work forward in every way, and it was 
earnestly hoped that trade organisations would take a direct 
interest in those local committees and assist the Association 
in attaining the object in view, especially as it was the in- 
tention to invite the Governments of the different countries 
fo nominate technical officers from their large spending de- 
partments to sit on the committees. 

he Association had translated a number of its more im- 
portant specifications into Spanish, Portuguese, Italian and 
French, and distributed them in considerable quantities to 
the various local committees. 

The committees had been formed through the assistance of 
the Foreign Office and the Overseas Department of the Board 
of Trade, which had placed the services of the Consular 
Officers and Commercial Attach’s and the Board of Trade 
Commissioners at the disposal of the Association, and those 
tentlemen had been and were giving valuable assistance. [t 
had been a very striking development on the part of the 
Government, which had subscribed £10,000 in support of the 
Work, industry generally having subscribed some £14,000. 

„So far as the Dominions were concerned, the South African 
Engineering Standards Committee had agreed to act as the 
representative committee of the Association in the Union. 

e Canadian Committee, recently incorporated under 
Dominion Charter, was acting as the Association’s represen- 
tative in Canada. and would take every opportunity of 
familiarising Canadian engineers with British standards. In 
Australia an Engineering Standards Committee was on the 
pont of formation, and there was everv hope and indication 
of Australia's working in clase co-operation with the British 
Association and using British standards wherever those were 
applicable. 

With regard to international work, Engineering Standards 

omnittees were now being formed, on similar lines to those 
of the Association, in various foreign countries, the British 
Engineering Standards Association having been consulted in 
Practically every case. and it war hoped that the experience 
amed during the past 18 years. freely placed at the disposal 
ol these foreien committees, had proved of some assistance in 
bulding up their constitution. 

e question of Anglo-American eo-oneration in particular 
ad heen considered in some detail. Professor Comfort Adams, 
the chairman, and Mr. H. M. Hobart a member. had recently 
attended one of the meetinas of the Main Committee as dele- 
vates of the American Engineering Stardards Committee, and 
It hed heen decided to co-operate with the American engineers 
as clnsely as nossible in all matters relating to engineering 
standarda, As they had a common language and common 
weights and measures, that secined a natural and easy step 
towards international action. a = 


On the Continent various efforts had been made from time 
to time towards the formation of an international body for 
engineering standards, but it was felt that the time was 
scarcely ripe for such action, and that it would be preferable 
for some time to come to allow the national standardising 
bodies to organise and co-ordinate in their own particular fields, 
and to form international organisations for specific and separate 
branches of engineering only when they had advanced to some- 
what the same level as had been done in England in national 
standardisation, and when the necessity for international agree- 
ment was shown, rather than to attempt such a colossal task 
as the formation of an international organisation for general 
engineering standardisation ; moreover, the question of detailed 
international specifications was full of immense difficulties. 

With regard to the adoption of standards, there was no doubt 
that British standards would be employed to a far wider 
degree than ever before. Constant demands for standardisa- 
tion were coming from various Government Departments as 
well as from powerful industrial organisations, and there was 
a general feeling that some steps must be taken officially to 
encourage the use of British standards throughout the country 
by the Government Departments, municipalities, corporations, 
and, indeed, by all specifying engineers. Quite apart from the 
guarantee of qualitv obtained through the employment of 
British standard specifications for materials and machinery, the 
actual value of time saved through the use of those specifica- 
tions was a far greater factor than was usually recognised, and, 
seeing how intimately connected standardisation was with 
national production, some such action could not fail to be of 
great assistance to the Association. 

The accounts of the Association were presented, from which 
it appeared that the Association was still somewhat hampered 
in its free development due to the fact that sufficient funds 
were not vet at its disposal to enable it to be generously staffed 
and housed. The industry, however, was increasingly recog- 
nising the utility and importance of standardisation to the 
nation’s production, and doubtless that would gradually be 
remedied. 

The accounts were adopted, and Messrs. Deloitte, Plender, 
Griffiths & Co. were re-elected as auditors, a vote of thanks 
being accorded to them for their past work. 

An interesting letter from Mr. D. N. Dunlop. director and 
secretarv of the British Electrical and Allied Manufacturers’ 
Association, dealing with the question of more efficient arrange- 
ments for collecting funds, was mentioned, and the CHAIRMAN 
stated that the Main Committee would take the matter into 
serious consideration in the early autumn. 

A vote of thanks having been passed to the chairman and 
also to the secretary and his staff for their efficient work, the 
proceedings terminated. 


REVIEWS. 


George Westinghouse; His Life and Achievements. By 
Francis E. Lectrr. London: John Murray. Pp. xii+304 
With 11 illustrations. Price 15s. net. 


George Westinghouse was a pioneer who lived to reach his 
goul, so far as anyone can be said to do so. In a field like 
engineering, in which finality is clearly unattainable, the 
reaching of any goal is, of course, a relative matter: but it is 
possible, nevertheless, to mark progress. And when a com- 
parison is drawn between the state of things existing in engi- 
neering—rallway, gas, electrical, and general—at the beginning 
of the career of George Westinghouse, and that which he left 
behind him, the progress brought about by his efforts is seen 


-to be so great that it may well be considered to mark an 


epoch quite as clearly as the reign of a monarch. 

He was not one of those whose fame is due in the main to 
the skill of others, though Westinghouse knew how to choose 
his men, and how to make the best use of them. He knew, 
too, something more than this, and that was how to inspira 
them with a lovalty and trust amounting to affection, so that 
when dark days came his staff rallied round him, and backed 
him with their money as well as with their brains and hands. 

George Westinghouse was essentially practical. He was not 
a great scholar, like Kelvin; he wrote next to nothing, and 
left behind no voluminous notebooks, no diaries, and but few 
letters. His main assets were an inborn genius for actual con- 
structional work, complete faith in himself, and a tremendous 
driving energy which carried him through difficulties to a 
conclusion almost invartably triumphant. The life of such a 
inan contains much in the nature of inspiration for those who 
follow after. A man of the people, not backed by money, 
not specially favoured in anv way, having opposition to over- 
come which would have daunted most men, he came through, 
and got there in spite of evervthing. What one man can do, 
others can attempt. and much would be accomplished that is 
now left undone, if men had the courage to persevere and 
persist when they know thev are right. There is, of course, 
all the difference in the world between this and the rash im- 
pulsiveness which no sooner gets an idea than it rushes for 
fulfilment, ard spends as much time in retreating as In 
advancine. The troubles which oavertosck, but did not over- 
whelm, George Westinghouse in later life were chiefly of a 
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financial nature, They were inherent. to a great extent. in 
the American financial system of the time, and as far as they 
did not arise from. that cause they were due to fear—some- 
times easily understandable—on the part of those accustomed 
to deal with certainties in the shape of hard cash. This fact 
exemplifies the folly of placing the government of a large 
business organisation in the counting-house. Accounting con- 
sists in the recording of the deeds of other people, and not 
in their accomplishment. 

ár. Leupp gives us a clear and correct conception of the 
man and of his work. As a book, this volume js written jn 
an interesting manner, and is well got up, without many 
mistakes. The Ttalian who first made induction motors in 
‘Europe was Galileo Ferraris, not Ferrari, as stated on 
page 141. There is not, and never was, such an institution as 
“the Central Institute of Guilds of the City of London.” re- 
ferred to on nage 174, though everyone knows what is meant. 
Nor, we think, was there a British Westinghouse Electric and 
Manufacturing Company in 1890: and when the Trafford Park 
works were built (in 1902) very little of anv permanent value 
was effected by the Westinghouse organisation in the way of 
housing. in spite of Mr. Leupp’s impression to the contrary on 
page 189. Thehook has an index, but there are some notable 
omissione—the . British company is not mentioned, nor 18 
Georte Westinghouse, senior, nor Albert the present King of 
the Belgians, mentioned on pace 962 as having stayed somè- 
time at Solitude, Westinghouse’s Pittsburg residence. 

The bonk ia one which shonld find a place not only on the 
shelves of all engineers who love their profession, bnt in all 
schoel libraries, It is good that the imagination of the rising 
generation should be fired bv the stories of the lives of thase 
who have done great things. Tt seems something of a pity 
that the name of this preat constructive genius is ta disappear 
from. the British electrical industry, to be replaced bv a name 
which. however justly famous. is chiefly renowned for the 
mannfacture of engines of destruction. = 
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“NEW PATENTS APPLIEDi FOR, ‘1919. 
l © (NOT YET PUBLISHED.) 
iled expressly for this journal by Messrs Surron-Jones. O'Dsu awa 


- STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


18,0867. “ Coin-freed electrical shooting apparatus.” V. C. 
July 21st see 
gt. 


18,119. “‘ Starting explosion engine with - magneto.” N. 
July lst. (France, April 2nd.) 


18,127. ‘* Dry-cell batteries.” H. R. Parmer. July 2st. 

18,133. * Electric laundry irons.” A. E, FitzcrraLto. July 21st. 

18,146. “* Sparking plug for internal-conbustion engines.” 
ABRAHAMS and W. S. SHeparD. July 2lst. 

18,148. “ Electric ovens.” F. T. Hewson. July 2st. 

18,150. ‘* Automatic electric control of vehicles with electric transmission.” 
P. V. Powerit and P. F. Smitu. July 2st. 

18,166. ‘‘ Line arrangements tor automatic telephone exchanges.” RELAY 
AUTOMATIC TELEPHONE Co. (G: A. Betulander.) July 2ist. 

18,167. “Switching arrangement for telephone exchanges.’ 
Automatic TeLernose Co. (G. A. Betulander.) July 21st. 

18,233. “Telephone exchange system.” Western Erecrric Co. July 22nd. 


18,248. “ Telephone systems."? C. R. H. Awnrzentus. July 22nd. (Hol- 
land, August 19th, 1918.) 


18,254. “ Electric signs." F. A. Simu. July 22nd. 
18.257. ‘* Wireless telegraph apparatus operating with relays.” > J. R. 
Bourne. July Rnd. : 


18,284. ' Apparatus for transmitting by electric current drawings. printed 
matter, &c., and projecting transmitted copy upon screen for advertising, 
ac.” R. G. Cave and W. Goss. July 23rd. 

18,294. “Sparking plugs for internal-combustton engines.” F. W. Hm. 
July 23rd. l 


18,301 ‘‘ Automane or semi-automatic telephone systems.” AUTOMATIC 


TELEPHONE MANUFACTURING Co. July 23rd. (United States, Novemb r 4th, 
1918.) 


18,305. ‘* Dynamo electric machines.“ J. W. BurvetcH. July 23rd. 
18,319. *" Wireless transmission of speech.” E. C. Hanson. July 23rd. 


18,320. ‘‘ Electric ignition apparatus for internal-combustion engines.” 
Remy Evectric Co. July 23rd. (United States, September 19th, 1917.) 


18,321. “ Thermostatic devices.” Reay Automatic TELEPHONE Co. 
July 23rd. i ; 


18,327. “ Electric lamps for motor vehicles.” 
Craytox-Wricut. July 38rd. 

18,336. ‘ Trollies or current collectors for electric trams, &c.” T. J. 
SMEDDLES. July 23rd. 

18,363. *“ Electrical fuse and switches.” W. TuHornton. July 24th. 


18,409. “ Jointing lengths of troughings for laying electric cables.” L. R. 
Lee. July 24th. 


18,410. “Atmospheric discharge and disturbing element eliminator for wire- 
less telegraphy.”” A. H. Beanton and E. A. Riton. July 24th. 
18,411. ‘* Dynamo electric machinery.” T. L. R. Coorer. July 24th. 


18.413. ‘* Means for protecting electric mains against flooding on board- 
ship.” T. G. HarTwELL. July 24th. 


18.415, “ Vacuuyn tube or electrome discharge apparatus." bs “A; 
Grauan and W. J. Rickets. July 24th. 

18,435. ‘* Condensers.” Duser CONDENSER Co. 
States, August Ist, 1918.) 


18.436. “ Insulating testing devices.” DuspitierR Conptnser Co. July 24th. 
(United States, August 26th, 198.) - 


"18.437. “Condenser structure.” 
(United States, March 7th.) 


18.438. “High. potential condensers.” DusiLierR Conpensek Co. July 24th. 
(United States, March 7th.) 


18,439. ‘ Condenser plates.” Duriier CospexseR Co. July 24th. (United 
‘States, April 11th ) l : 


agg, High tension intulaters Wo D Spawes. Tuly 24th 


19 436 " El-ctrie signalling a stems.” Wearrae Eveerric Co. (Western 
Fiectric Co.) July 24th. 


SAMPSON. 


HARZMARK. 


E. GoLDSMID- 


ReLaY 


F. Goopwan and H. 


Tuly 24th (United 


DusILIER CONDENSER Co. July 24th. 


18,462. ‘ Electric switch lock.” .W. H. Corg. July 24th. 


18,492. ‘*‘ Negative and positive resistance vacuum tube devices ‘for wire- 
less telegraphy, &c.”") J. Scort-TaGGak1, July 25th. 

18,496. ‘* Electric circuit: breakers.” EvrcrricaL ImriemMents Lorp., and R. 
W. Gregory. July 25th. aor 

18,505. ‘* Production of electrical oscillations for radiotelegraphy or radio- 
telephony.” F. J. CHAMBERS. July 25th. 


18,517. ‘ Electric. reactive windings.” J. R. Bearp &° Exvecrrical IMPLE- 
MENTS, Lrp. July 25th. i 


18,522. “Wireless direction finding 
July 2th. i 

18.525. “ Electrically operated diaphragm horns.” H. 
July 25th. os 

18,548. ‘‘ Hand and electrically propelled vehicles.” W. H. Graser. 
July 25th. 


18.589. ‘Paul and ratchet gear having an 
device. AKTIEBOLAGET SVENSKA KULLAGERFABRIKEN. 
July 27th, 1918.) 


18,610. “Static electric condensers. British THomson-Houston Co. and 
R. C. Cunxer. July 26th. 


18,612. *“ Thermo-electric appliances.” W. H. Witson. July 26th. 
18,613. “f Hand-operated electric switches. E., Mrvsitav. July 26th. 


apparatus. C.-K. - CHANDLER. 


W. BRADBURY. 


electro-responsive releasing 
July 26th. (Sweden, 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subscquent proceedings will te taken. 


: 1917. 

12,911. WIRELESS TELEGRAPH TRANSMITTERS. Marconi's Wireless Telegraph 
Co. and C. S. Franklin. September 8th, 1917. (128,983.) i 

12,957. IGNITION APPARATUS FOỌR INTERNAL-COMBUSTION ENGINES. E. 
Watson and M.-L. Magneto Syndicate. September 10th, 1917. (128,985.) 

13.544. Evictric Furnaces. British Thomson-Houston Co. (Genera! Elec- 
tric Co.) September 2th, 1917. (129,014.) ar SS 

13,738. ELŁECTRICALLY HEATED GLOVES AND OIHER FLEXIBLE ARTICLES, SUCH AS 
ROOTS, CLOTHING, CARPETS, AND THE Like. A. A. Lemercier. October 26th, 
1916. (129,019.) 

13,807. MERCURY VAPOUR LAMPS. 
(129,022.) , : 

13,918. ` ELECTRODE HOLDER FOR ELECIRIC FURNACES. 
G. Marriott. September 27th, 1917. (129,027.) yet 

14,215. ELECTRIC FURNACE CONTROL 4PPABAIUS. British Thomson-Houston 
Co. (General Electric Co.) October 2nd, 1917. (129,039.) 

19,335. CORD TERMINALS OR CONNECTORS ADAPTED FOR CONNECTING ELECTRICAL 
CONDUCTORS. A. E. Francis. December 31st, 1917. (129,049.) p 


M. J, Cornu. September 25th, 1916. 


Speur & Jackson and 


. 2918. 

6,384. VALVES OF WIRBLESS TRANSMISSION SYSTEMS. FEdisoh-Swan Electric 
Co., C. E. Hiatt and W. J. Davis. April loth, 1918. (129,051.) 

8,779. ELECTRIC MOTORS FOR USE ON CONTINUOUS CURRENT OR ALTERNATING 
CURRENT CIRCUITS. F. H. Robinson. May 28th, 1918. (129,060.) 

9,075. ALTERNATING CURRENT DYNAMO ELECTRIC MACHINES. British Thomson- 
Houston Co,, H. W. Tavlor and J. Whitcher. June lst, 1918. (129,068.) 
10,548. ELECTRIO GENERATOR FOR MOTOR VEHICLES. J. Gambs. July 2nd, 
1917. (117,263.) © 

10,658. Exvectrorytic cetts. H. C. Jenkins and C. 1. Syndicate. June 28th, 
1918. (219,083.) 

10,687. ELECTRIC RAILWAY SYSTEMS, 
(129 086.) . i 

10,771. ÅPPARATUS FOR OBIAINING HIGH-TENSION ONE-DIRECTION CURRENTS 
FROM THREE-PHASB CURRENTS. O. M. Corbina and G. C. Trabacchi, June 29th, 
1918. (129,092.) l 

10,791. ELECTRICAL GENERATORS AND ELECTRICAL MOTORS. J. Shepherd. July 
2nd, 1918. (Cognate application No. 21,363/18.) (129,094.) 

10,857. CONTROL OF ELECTRICALLY PROPELLED TRUCKS OR LIKE VEHICLES P. 
A. H. Mossay and Mossay & Co. July 2nd, 1918. (129,103.) 

10.877. ELŁCTRIC BATTERIES. S. L. Price. July 2nd, 1918. (129,104.) 

10.962. ELECTRIC MOTORS FOR OPERATING CRANES AND HOISTING APPLIANCES. 
H. Williams and Simon, Ltd. July 4th, 1918. (129,112.) 

11,084. Spark LUGs. R. Champlin, H. A. Todd and R. G. Cook. July 
ath, 1918. (129,116.) 

13.025. MEANS FOR HOLDING ELECTRODES USED IN SOLDERING AND DEPOSITING 
METALS BY THE ELECTRIC ARC. Alloy Welding Processes, Ltd., and E. H- 
Jones. August 10th,,1918. (129,155.) 

13,520. COMBINATION . NIGHT LIGHT AND ELECTRICAL HEATING APPARATUS. T. G. 
F Jorgensen. August 20th, 1917. (118,416.) ; l | 

14.350. Evectro MAGNETIC SEPARATOR. W. E Panle. September 4th, 1918. 
(129,166) : - - i i 

19.031. ELECTRICAL TRANSFORMERS. Siemens Bros. Dynamo Werks, J. W. 
Howard and L. D. Morphew. November 20th, 1918. (129,198.) 


E. J. Patelski. June 26th, 1918. 


ek . 1919. 
2,710. TERMINAL ELECTRICAL CONNECTIONS SUITABLE FOR SPARKING PLUGS FOR 
INTERNAL-COMBUSTION ENGINES. C. F. Burton and H. Burton. February 4th, 
1919. (129,221.) 

5.461. ELECTRIC CONTACT DEVICE. A. C. E. Hojgaard. March 9th, 1918. 
(125,205.) 

7.345. RADIO-OSCILLATION. GENERATORS. W. J 


Mellersh Jackson, A. 
Taylor.) March 24th, 1919. (129,238.) l 


A New Galvanoset Element.—The Medical Supply 
Association, Ltd., reports that it has made an important improve- 
ment in the conducting elements of the galvanoset water resietance 
apparatus, which has already been described in our pages. In the 
past the four conducting elements were made of carbon, but it was 
found that the positive element was liable to disintegrate. which 
resulted in discoloration of the water, and necessitated frequent 
changing of the water and replacement of the element. This dis- 
integration is now entirely overcome, it is claimed, by an element 
which has been introduced, and which is made of platinum for pr 
positive pole. The Medical Supply Association would be please 

to hear from those of its clients who are using the galvanoset 


apparatus, in order that arrangements might be made for adopting 
this improvement. ne 
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THE CONTROL OF INDUSTRY. 


Ws summarise elsewhere the interesting report of the 
Nationalisation Committee of the Federation of British 
Industries. This report contains much that is food for 
careful] thought. It claims to be a pronouncement of 
policy of a constructive kind by employers, and to offer an 
alternative to the suggestion of nationalisation. 

The Committee is, in actual fact, an anti-Nationalisation 
Committee, and it ascribes to what it calls “ the capitalist 
system ” all the credit for any prosperity that has been 
enjoyed. In the public mind a capitalist is not very far 
removed from a particularly bloated form of profiteer, and 
in these days any system which evolves individuals of this 
character is liable to condemnation at sight. However, the 
meaning is made clear, and it is admitted by all who have 
thought of the subject at all that funds are necessary for 
the commencement and carrying on of any commercial 
undertaking. The truth is, of course, that the ultimate 
and only source of any kind of wealth is labour applied, 
directly or indirectly, to land. The maintenance of the 
operation of extracting wealth from land, whether at first 
or at nth move, must be carried on by-the provision of funds 
which, as the report states, represent the previous accumu- 
lation of wealth by the efforts and savings of individuals. 
The implication that capital consista of savings, and that 
savings are the only capital there can be, is erroneous, for 
the real original capital is the land ; savings are a secondary 
form, derived from the first. 

Great importance is rightly laid on our export trade, but 
it is very far from correct to suggest that jt is the export of 
manufactured goods which pays for the essential foodstuffs 
and raw materials needed for subsistence. Coal, a raw 
material, is one of our most important exports, if not 
the chief of them all; and one of the worst effects of the 
coal shortage is the lack of freight for the ships on their 
return journeys after bringing imports tothe country. Then 
the services rendered by our shipping pay for a large pro- 
portion of our imports, and the Capitalist system cannot 
rightly claim that by the stimulation of the production of 
manufactured goods for export has our existence alone been 
rendered possible. 

The elimination of unnecessary duplication of effort by 
the combination of large concerns is, as we have previously 
shown, a necessary feature of present-day business, and the 


' Committee on Trusts was very far from condemning indis- 


criminately such amalgamations. It is stated that the ugly 

feature of exploitation of the consumer has been very much 

exaggerated, and that, on the whole, he has benefited from 
the existence of combines. 

Modern business organisation renders impossible that. 
personal contact between employer and employed which 
formerly existed. The control of labour is exercised through 
paid officials, who, however worthy, cannot be regarded in 
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the same intimate and familiar way as the old small 
proprietors. | 

The waste of natural resources has largely been due, 
particularly on the other side of the Atlantic, to the reckless 
haste to get rich displayed by lumber kings, oil monarchs, 
and other similar potentates. 

Labour demands nationalisation and democratic control, 
and the report frankly admits that the views of the Com- 
mittee are set out by means of a number of general 
statements. Thus, it is laid down as a general pro- 
position that centralised management by a Government 
department is fatal to commercial efficiency and enter- 
prise. State ownership need not necessarily be accompanied 
by State management. Incidentally, it is worth while 
considering what it is that is wrong with State ad- 
ministration. The Government official is popularly sup- 
posed, and this with some truth, to be a non-committal, 
evasive kind of person, and the Government Department to 
be but a very slightly improved form of Dickens’ Circum- 
locution Office. Any man, however able and succeseful in 
business, has only to join the staff of the Min—well, 
perhaps we had better be non-committal ourselves—of a 
national or even municipal department to become a para- 

sitic, inefficient, overpaid and underworked member of 
“the ravenous horde which preys upon the vitals of the 
community,” as we have heard it expressed. Ib is from 
experience that we say that “ the vitals of the community ” 
provide remarkably poor feeding, and that the inefficiency 
of many large privately-owned commercial undertakings, 
both here and on the Continent, can give points and a 
beating to any public office. ‘Can I push this job on to 
someone else?” seems to be the constant question. If 
yea, in legal phrase, then let it be done. 

It may be admitted at once that it is far better for the 
State not to administer any business in which competition 
is, from any point of view, advantageous. If a service is 
universal—such as drainage, roads, post, and so forth— 
public ownership is much better and easier to administer 
than private. As regards those “public services, the 
activities of which must be co-ordinated over large areas if 
they are to obtain real efficiency,” for which we may read 
“the railways,” the report suggests amalgamation or co- 
operative working under proper safeguards. Perhaps the 
railways would be worse under State management, though 
some of them would find it difficult. Perhaps, also, great 
railwaymen are the best statesmen, though this has not 
been tried out yet for a sufficient length of time to make 
the impression perfectly clear and definite. 

The Committee’s report endorses that of the Government 
Committee on Trusts in recommending that the duties 
shall be thrown upon the Board of Trade of inquiring into 
any reasonable complaints by means of a tribunal, and of 


recommending to the State action for the remedy of any 


grievances which the tribunal may find to be established. 
The lightning-like rapidity of such procedure, bearing as it 
does a marked similarity to the mills of God, will be 
manifest, and will at once remove all apprehension from the 
most timorous. 

Democratic control is accepted so far as the Whitley 
Report achieves it, but no consciousness is betrayed of the 
defect from which the Whitley scheme suffered in the 
initial stages—the omission of the trained staff. This is 


expected to be the agent of Capital, and the signs of the times 
most distinctly show that this will not work. The Com- 
mittee does not consider that workers desire, or should have, 
seats on the directorate. The Ebbw Vale Steel and Iron 
Co., Ltd., recently offered one or more such seats to the 
workers, but they were refused. 

Profit-sharing is not encouraged, as it is found to be 
seldom worth the trouble. Payment by results is advocated, 
and confession is made “that in some cases individual 
employers have unjustly cut piece rates.” This policy has 
been more general by far than this careful statement seems 
to show, but we may hope that it will quickly disappear. 

The function of the State is to govern, and to remain 
independent of the cares of ordinary industry, and with this 
conclusion many will be found to agree. 


We have before us the last two annual 

reports of the Electrical Traders’ and 

i Reasons i Contractors’ Association of Victoria, 
Manulactarer That for the year ended April, 1918, 
Too. issued during the height of the war, con- 

tained references to the difficulties of 

maintaining trade owing to the restriction of imports from 
Great Britain and elsewhere—imports upon which the 
electrical trade in Australia was so greatly dependent. 
That trade was, in fact, chiefly kept in being, by means of 
large importations of electric wiring accessories from Japan. 
Naturally enough this help was appreciated by those to 
whom it came as a temporary relief, but coupled with that 
appreciation there existed the hope, perhaps we might call it 
resolution, to return to British manufacturers when things 
became normal. The report a year ago fittingly 
remarked :—“ The true British spirit existing in this 
part of the Empire will cause us to give 
every consideration to the Mother Country, which 
she can so rightly expect from us in helping 
her in the commercial struggle which must be maintained 
after this gigantic conflict, in order to maintain our glorious 
position in the world, and to finance the burden of the war 
debt.” In addition to being compelled by the sheer neces- 
sities of the situation to import Japanese electrical manu- 
factures, Australia also turned her attention more than she 
had ever done before to the development of manufacturing 
within her own territory. This course has been adopted 
quite as much with a view to securing self-preservation— 
just as we need protection of our key industries—as for 
meeting immediate needs. The same report that foretold a 
return to importation from Britain when things became 
normal again also expressed satisfaction at the fact that the 
war had been the means of strengthening and developing 
in Australia the manufacture of electrical apparatus and 
some lines of accessories. The report says :—“ We look 
forward with hope that the establishment of this branch of 
the trade will not be of passing moment, but will con- 
tinue to develop in the interest of those firms 
who have so nobly come forward to fill the 
gaps which otherwise would have existed. We wish 
these new industries every success, and trust that they may 
long continue to be a valuable asset to this part of the 
Empire financially, and to that section of the industry in 
which we are interested.” The report was signed by 
Mr. Geo. L. Just (of the Edison & Swan Electric Co.), the 
president of the Association then, and for several years 
previously, who last spring left Melbourne for a visit to 
this country and the States. There is nothing irrecon- 
cilable in the two views—importation from the Mother 


Australia as 


Country and manufacture in Australia. The market out- 


there for electrical manufactures is a very large one, an 
what with arrears and projected developments, the demand 
will be large enough to give British exporters a fine 


- opportunity, given Australian State discrimination against 
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cheap and nasty and trade-mark-infringing Japanese pro- 
ductions, which is practically certain, and a generous 
preferential policy toward British-made goods, which may 
be regarded as an absolute certainty. 

When we turn to the report of the Association for the 
year ended at April, 1919, we find the new president, Mr. 
E. D. Patterson (of Warburton Franki, Melb, Ltd.), 
dealing with the new situation following the cessation of 
hostilities. ‘ Commercially,” he says, “the problems 
resulting from the changed conditions are at present 
engaging the attention of our members to a very great 
extent, but we hope that ere long business will have 
resumed it normal course, and that the present anxieties of 
commercial men will be materially reduced. It is, how- 
ever, now possible for members to carry into practice, to a 
degree which during the past four years has not been 

ible, the policy of preference to British-made goods, 
which policy the Association has always supported, and 
now that certain barriers to inter-Empire trade are 
being removed, we feel certain that members in 


their commercial relationships will bear in mind 
the paramount claims of the Mother Country.” 
In these terms the Association Council is but ex- 


pressing the sentiments which are held by multitudes of 
business men and women in Australia, and are so much 
welcomed by us at Home. So determined and consistent 
has been the Australian method, under Mr. Hughes, the 
Prime Minister, and those who have advised and co-operated 
with him, of dealing with the products of the Central 
Empires which plunged us into bloody, devastating, and 
ruinous war, that it is not likely that the Mother Country's 
interests will be forgotten in the trying days ahead when 
e export trade will be so essential for us if we are to be 
enabled to bold our heads erect and withstand the commercial 
attacks which will be levelled at us from friend and foe 
alike. But something in the nature of apathy on the part 
of the British manufacturer even in presence of these 
sentiments and determinations, inconceivable as it may 
seem to be to some, may be laid as a charge against us 
unless we show an ampler solicitude and response than have 
vet been revealed. So far as Australian manufacturing is 
concerned, the British manufacturer need not hold his 
hand on that score—indeed, we believe that some of our 
engineering and electrical firms are among those which have 
undertaken, or contemplate undertaking, the erection of 
Australian factories. ‘There is no question whatever that 
American electrical traders do not intend to leave tbe 
ground if they can help it. That is an additional reason, 
and a very important one, why we should leave no stone 
unturned to revive and strengthen all our Australian trade 
connections and lay ourselves out to meet what will unques- 
tionably be the vast electrical and allied needs of the 
Commonwealth. The Council of the Association referred 
to, writing last April, says :—* There are indications tbat 
the (electrical apparatus) industries which have been thus 
established under stress of war conditions will not cease at 
the declaration of Peace, but will help in no small degree in 
maintaining the prosperity of that branch of Australian 
industry which is represented by the electrical trade.” 


It is announced from Stockholm that 
General Director Granholm and_ the 
other members of the State Railways 
Administration, who had journeyed to Switzerland in order 
to investigate the arrangements being made there for the 
conversion of the railways to electric traction, have returned 
to the Swedish capital impressed with the fact that electri- 
fication is proceeding so well in Switzerland that no 
hesitation is any longer shown there in regard to undertaking 
the work on a large scale. The visitors state that the 
Conversion from steam to electricity in Switzerland is now 
jonsidered to be a national obligation, and less regard is 

i to the expenditure on the work than to the advantages 
4 om adoption of tbe system confers. The main result 
g rh inquiry is the formation of a definite opinion by the 
~wedish railway managers that the work of converting the 


Sethi in Sweden should be undertaken as quickly 


Swedish 
Railways. 


ELECTRIC TRANSMISSION. 


By GEO. V. TWISS, M.I.E.E, 


AT the recent meeting of the I.M.E.A. at Felix- 
stowe, Mr. S. L. Pearce read a paper entitled 
‘Some Electric Transmission Considerations,” of 
which paper an abstract appeared in the ELECTRICAL 
Review of July 4th, 1919. (This paper is illustrative 
of the present controversy in respect of which the 
ELectRicaL Review, in an editorial of June 27th, 
1919, makes the comment that other questions of 
electric supply seem to have given place to the pro- 
blem as to whether transmission of electricity should 
be overhead or underground. Mr. Pearce’s paper 
contains a deal of very interesting matter relative to 
the merits of the underground and overhead systems 
respectively, and Mr. Pearce is to be complimented 
upon his valuable contribution to this subject; all 
thanks are due to him for the preparation and com- 
pilation of the comparative data he gives, which 
obviously represents an enormous amount of time 
and trouble. One would wish to let the matter go 
at that, but as it has happened, in the discussion 
following the paper, a number of engineers who 
hold the view that main transmissions should be by 
underground cables, apparently adopted the paper 
as written in support of that view. One would pre- 
fer, however, to think that this paper is a quite 
impartial one—it is thus that the writer regards it, 
and in response to a request he now contributes the 
following discussion upon the subject. 

To completely go into the matters raised would 
necessitate recourse being had to the data upon 
which the calculations are based, and probably fur- 
ther necessitate the getting out of additional data 
and figures. Time and circumstances unfortunately 
will not permit of this for the present, and the writer 
therefore hopes to be excused if he confines him- 
self to a general discussion of the matter. 

As opposed to the above-mentioned view appar- 
ently taken by some engineers in the discussion, the 
main object of the paper would appear to be to 
show, inter alia, that because of the cost of trans- 
mission by whatsoever system, it is not economical 
to remove generation from a local utilisation point 
to a distant generating or, Say, super-station point, 
unless the saving in generation costs at least balances 
the extra costs of transmission thereby necessitated, 
and from the data given certain limits may be seen. 
As the cost of transmission is materially affected by 
the method of transmission employed, this neces- 
sarily brings in as a complementary consideration 
the comparative costs of respective methods. 

The axiomatic condition mentioned that electrical 
energy should be generated at the centre of gravity 
of the load is, of course, true, but its interpretation 
is dependent upon how broadly or narrowly the 
term ‘‘load’’ is used, and the “‘ breadth of Eng- 
land ’’ may divide varying interpretations of this 
term. Generation at the centre of gravity of the 
load according to the interpretation may be to 
generate in the hall or a central position in each 

building; or, again, in a centrally situated building 
in each street, or at a central point in each district, 
each town, each main area, or the country itself. It 
is purely a matter of the degree of centralisation 
which in turn predicates the complementary counter- 
part—transmission which is almost entirely a matter 
of voltage. Were the voltage available to us limited 
to, say, 4 volts, then the greatest degree of centrali- 
sation practicable would be to generate in a central 
position in each building, and to generate in a local 
station in the centre of gravity of the town load 
would be quite unjustified economically. If, say, 25 
volts were available, perhaps we would centralise 
generation in each street. As, however, higher 
voltages are available the voltage adopted is usually 
the highest that can be safely introduced-into houses 
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and generation is centralised for a town. Genera- 
tion has been further centralised for bigger towns 
and contiguous groups of towns by utilising a volt- 
age of, say, 6,600, and feeding: to low-tension distri- 
bution centres, and so on up to the highest voltages 
at present used in this country. Overhead trans- 
mission, however, provides a further increase of 
possible voltage, which within practical requirements 
is not limited, so that generation of electrical energy 
need ony be centralised in points affording the very 
best facilities as regards means of production. 

To make the meaning of the above remarks per- 
fectly clear in their application to Mr. Pearce’s 
paper, it is obvious that to remove generation from 
a local site to another site some distance away is 
not necessarily a departure from the axiomatic rule 
that generation should be located at the centre of 
gravity of the load, any more than the centralisa- 
tion of generation in such local site instead of from 
points in buildings or in streets is a departure from 
the rule. 

The case of removing a generating station from 
the centre of gravity of a load to a more advan- 
tageous site---Mr. Pearce’s Case 1 condition—is, in 
the writer's opinion, a special case applying to the 
Manchester case in point, and should not therefore 
be taken as a representative case against which the 
cost of transmission should be weighed with a view 
to determining economical limits of transmission for 
general application. In the first place it assumes 
that the removal is voluntary, whereas in a practical 
case as often as not the mere normal outgrowing >f 
the local generating station beyond the facilities of 
the site may, sooner or later, make the removal to 
an adequate site imperative, save by refusing further 
load. In such case the only question is that, having 
been forced to move, what is the cheapest way to 
return, t.e., to transmit back to the local utilisation 
point. 

Moreover, the same process in more or less com- 
pleted stages in neighbouring localities may enable 
the more advantageous site to be utilised for a super- 
station to generate the electrical energy required by 
a number of such neighbouring localities, in which 
case the diversity factor of such loads effects a fur- 
ther saving beyond that upon generation costs alone, 
and as such saving due to diversity factor is entirely 
due to centralisation, which is only possible by trans- 
mission, such further saving should be offset against 
the extra transmission costs, and must necessarily 
justify much longer transmissions than would be 
justified by comparing super-station generation 
costs, flus transmission costs, against local-station 
generation costs alone. Moreover, a site best 
adapted to give the best facilities for cooling water 
will often permit of coal being water-borne up to the 
site, or otherwise achieve an appreciable saving in 
cost of coal—in which case, as Mr. Pearce men- 
tions, the economic distance of transmission is 
greatly increased. This is of such importance as to 
completely controvert any view that long-distance 
transmission is never likely to be justified on 
economic grounds in this country. 

Then there is the case of the generation of elec- 
tricity from water power. Mr. Pearce dismisses 
water power in this country as of very rare occur- 
rence, but the interim report of the Water Power 
Resources Committee appointed by the Board of 
Trade shows that the water power schemes in a 
portion of Scotland alone are capable of supplying 

200 milion B.o.T. units per annum, which is equi- 
valent to a quarter of the whole of the electrical 
energy generated by steam power stations in Great 
Britain. Incidentally the report goes on to say that 
“in consequence of modern developments of long- 
distance electrical transmission it would be entirely 
practicable to transmit the electrical energy 
developed at these water-power stations . . . within 
a radius of supply of from 8o to 85 miles,” which is 
an interesting statement at the present juncture. 


system for all practical purposes is not. 
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The report also refers to further sources of water 
power in other parts of Scotland, also North Wales, 
the Lake District, Devon, Cornwall and elsewhere. 
This indicates that the possibilities in regard to the 
use of water power for the generation of electrical 
energy in this country may be of greater importance 
than Mr. Pearce implies, and their development will 
certainly justify long transmissions. 

There are, therefore, many considerations, namely, 
diversity factor upon super-stations, reduced coal 
costs due to advantageous sites, water-power 
schemes, &c., which would justify more or less long 
transmissions. Hence it is of great importance to 
let no prejudice or other not truly founded motive 
unduly weigh in the choice of method. 

The two possible methods available for transmis- 
sion are, of course, underground cables and over- 
head transmission lines. The writer does not in 
the least depreciate the advantages -of under- 
vround cables, and fully appreciates that there are 
many important cases when the use of underground 
cables is fully justified, in which cases the pre- 
eminence of British cable makers ensures their 
ability to maintain underground cable practice on 
the highest plane. On the other hand, there are 
many cases in which there is much to be said for the 
use of overhead lines. | 

Where large amounts of power have to be trans- 
mitted over more or less long distances the first re- 
quirement is high voltage. In this respect the 
underground cable is limited, whereas the overhead 
Incident- 
ally, Mr. Pearce makes the statement that with the 
much higher voltages that are likely to be used the 
great disparity in cost of overhead and underground 
systems largely disappears. If this were really so it 
might justify him in using as a basis of comparison 
a voltage less than the economical voltage. The 
writer, however, disagrees with this statement en- 
tirely, and in fact Mr. Pearce’s own figures, as 
shown in fig. 1, disprove it. 
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The disparity of cost between underground and 
overhead systems is, as shown, increasing with the 
voltage. This is as one would expect, as on an 
underground cable the extra insulation for high 
voltage has to be applied throughout its length at a 
corresponding proportional increase in cost. With 
an overhead line, however, the main insulation 
throughout its length is air, which costs nothing, 
whatever the voltage, and the extra insulation 15 
only required at the points of support. i.e., the 1m- 
sulators and pole cross arms. Hence for a 
given size of conductor the extra cost of an over- 
head line for higher voltages is comparatively small, 
and as the amount of power which will be trans- 
mitted wiH increase as the voltage the cost of trans- 
mission for such higher voltage will he reduced. On 
the other hand, there are factors which tend to offset 
a progressive saving in transmission costs with pro- 
gressive increase in voltage; otherwise it would pay 


in every case to use the highest voltage available, 
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which it does not. Other things being equal how 
high the voltage should be, entirely depends upon 
the amount of power to be transmitted and the 
length of line. Oe an ts a ar 

An economic limit is always set to the height of 
voltage when, at any given voltage, the size of con- 
ductor necessary for the amount of power to be 
transmitted is already as small as can practicably be 
used. For comparatively small amounts of power 
and distances a limit is reached when the cost of 
step-up transformers to increase the voltage higher 


than a generating pressure of, say, 6,600 or I1,000 


volts, offsets any saving on transmission due to 
increasing beyond that voltage. Then it may be 
necessary to have access to a length of cable as for 
entering a town, and with moderate amounts of 
power and distance it may not pay to use a higher 
voltage than the maximum for which a cable can be 
made, as thereby extra stepping-down transformers 
are avoided, the cost of which might offset any 
saving in the transmission line due to using a higher 
voltage. A town, however, can often be supplied 
from a transmission line without having to bring the 
main transmission into the town underground. If, 
for instance, the town is of a straggling nature 
(diagram A, fig. 2) the centre of gravity of the town 
load may be outside the town itself, and in other 
cases the town main-feeder cables can quite economi- 
cally radiate from a point just outside the town 
(diagram B, fig. 2). In. these cases an overhead 
line could come straight into the town main sub- 
station without the intervention of a length of cable, 
and the transmission could be at a voltage higher 
than a cable voltage without involving an extra 
down transformation. 
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With very large amounts of power, even though 
the transmission is not very long—but certainly if it 
is at all long—very high voltage will be economically 
Justified, even though it should necessitate an extra 
stepping-down to enable the main transmission to 
enter a town through underground cables. 

With the highest voltages the cost of switchgear 
and buildings to house them with the very wide 
clearances necessary becomes of increasing import- 
ance, and a limiting factor against which further 
increase in voltage has to be weighed. Generally 
speaking, however, it will always pay to err on the 
high side when deciding voltages, as thereby for a 
given power transmitted the current can be low, 
Which minimises surge troubles and loss due to self- 
induction. This in turn economically justifies in- 
creases in the length of the transmission, or alter- 
natively may be considered as a latent reserve 
against future developments of load which otherwise 
would over-step the economy of a lower voltage. In 
this country it will probably be necessary to develop 
Voltages up to at any rate 110 KV. in order to meet 
the Tequirements of power and distance with 
economy. In America, of course, they have used 
for some time 150 KV., and are now considering 
the use of 220 Kv., which is considered to be en- 
tirely feasible. (Note: Corona, &c., notwithstand- 


ing.) It is considered that “ 220 Kv. is adequate for 
pending needs of the industry ”’ (!) “ and: would 
afford a distinct economic advantage ” in regard to 
‘transmission of large blocks of power over con- 
A ae distances.” (Electrical World, June 28th, 
1919. | 

The curve, fig. 1, shows that 60 kv. for the cases 
taken by Mr. Pearce is not the most economical volt- 
age, but notwithstanding this the economy very 
much favours the overhead system, as the following 
figures given by Mr. Pearce placed side by side — 
show: o m 


Voltage. Cables. Overhead lines. i Ratio. ; 
30,000 £1,816,740 £891,000 2'04to 1 in favour of overhead lines. | 
60,000 1,433,760 594,000 2°4 tol ditto. 


Even if the above figures on overhead lines may 
be ‘‘ somewhat underestimated,” as Mr. Pearce 
states, the ratio is so great that the figures for over- 
head lines can be materially increased and/or the 
price of cables materially decreased and still show a 
ratio very favourable towards overhead lines. 
Hence if the economical voltage for the condition 
were taken, much greater would be the economy of 
the overhead line as against a cable.’ 

In view of this almost startling economy of over- 
head lines and the even greater economy of the 
higher voltages which are only possible by overhead 
lines, it is desirable to consider why there should be 
any question of their use. Unfortunately in this 
country a number of considerations have hitherto 
militated against their fullest use. In the first place, 
there is often a good deal of difficulty with way- 
leaves, local authorities’ veto, complying with Post 
Office regulations, &c. It is hoped that as the result 
of present legislation most of these difficulties will be 
at least minimised. Apart from these real difficul- 
ties, however, there is some prejudice against over- 
head lines, a good deal of which is based upon wrong 
premises, or at any rate upon exaggeration. 

The writer recently dealt with this side of the 
question elsewhere (Electrician of June 27th, 1919. 
‘* Practicability of Transmission Lines at the 
Highest Voltages in this Country ”), and endea- 
voured to show, inter alia, that as regards climatic 
considerations, which Mr. Pearce refers to, there is 
nothing in our climate to prevent the use of a trans- 
mission line of as high voltage as may be justified. 
A lot of the prejudice against overhead lines is base 
upon the fact that the class of overhead lines which 
in this country are most in evidence, t.e., telegraph 
lines, come down in storms, and this leads to the 
belief that if these lines come down power lines 
will also. There is a great deal of difference, 
however, between a telegraph line and an overheaa 
transmission line, but that which most accounts for 
the breakdown of telegraph lines is the effect of 
loading on the way small wires used for telegraph 
purposes, and is entirely accounted for by the 
physical fact that as the diameter of wires is reduced 
the corresponding area reduces as the square. Sir 
William Slingo stated (contribution to paper read 
before Institution of Electrical Engineers, G. V. 
Twiss, ‘‘ High-tension Overhead Transmission | 
Lines,” I.E.E. Journal, 1917, Vol. LV.) that in the 
great storm of March 27th and 28th, 1916, over 
£300,000 worth of damage was done to telegraph 
and telephone lines in this country as the result of 
snow and wind, but not a single wire weighing 
6oo lb. or more per mile (54 s.w.c., or 0.2 in. dia- 
meter) was broken down, whereas 100 lb. to the mile 
wire every storm breaks down. (Note: They are 
all strung with the same alleged factor of safety.) If 
for no other reason than that they are larger, over- 
head transmission conductors do not come down in 
storms. 

As regards reliability, this almost entirely depends 
upon the insulators. It must be admitted that in 
the past high-voltage transmission lines in, say, 
America, have been subjected to a certain amount of 
shutdown owing to failure of insulators. The 
design and manufacture of insulators has, however, 
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made great strides during the last few years, more 
especially in this country, so that transmission lines 
insulatea with insulators of British design and Eng- 
lish porcelain will leave little to be desired on the 


score of freedom from shutdown due to insulator 
failure. 


It is sometimes stated that to ensure reliability, - 


transmission lines should be run in duplicate by alter- 
native routes. This duplication, however, as Mr. 
Pearce indicates, is equally important for under- 
ground cables, and cannot theretore be fairly offset 
against overhead transmission. In this respect also 
the question of current density on the conductors has 
a bearing. The current-carrying capacity of a cable 
of specially high voltage is limited to somewhere 
about 1,000 amps. per sq. in., whereas on an over- 
head line the heat is readily dissipated in the air, and 
the line can run at a much higher density. It is not, 
however, suggested that an overhead line should be 
worked at the maximum current density permissible 
by heat, but nevertheless in an emergency more 
power can always be transmitted along an overhead 
line at the expense of a temporarily increased loss, 
and this is not permissible with a cable. 

As regards lightning, there are transmission lines 


operating in some of the worst lightning places in. 


the world, yet engineers have not been deterred 
thereby, and have been able to adequately safeguard 
the lines. Having regard to the comparatively small 
amount of lightning in this country, much less there- 
fore need we be deterred by it. Moreover, it must 
always be remembered that the higher the voltage 
the more free the transmission line is from lightning 
troubles. It has been found abroad that lines above 
about 80,000 volts are much less susceptible to light- 
ning trouble than lines below 80,000 volts, except 
comparatively low-tension lines, which are also com- 
paratively free from trouble owing to their usually 
being in sheltered positions. This comparative free- 
dom of lines of over 80,000 volts from trouble is 
probably due to the greater margin of rise in volis 
before insulator failure or flash-over occurs, and also 
to some extent due to the fact that lines of over 
80,000 volts operate at somewhere near a corona 
condition, and hence with any considerable increase 
in voltage as by a lightning or other surge a good 
deal of over-pressure energy 1s dissipated by corona. 
Also with voltages of 80,000 or higher suspension 
insulators are almost invariably used, and these are 
to some extent sheltered by the cross arms from 
which they depend. Hence from the point of view 
of freedom from lightning troubles it is desirable to 
use the higher voltages. 

Certainly from esthetic reasons a transmission line 
cannot compare with an underground cable which is 
not seen at all. A coal mine, or an iron and steel 
manufacturing area may not be exactly pretty, but 
its eminent utility far otfsets any zsthetic loss, and, 
similarly, the use of an overhead line will often make 
a transmission scheme economically practicable 
which would not be so with the use of cables, first, 
because of the economy of the overhead system per 
se, and, second, because of the overhead system 
achieving the further economy by the use of the 
economical voltage which may be beyond the scope 
of a cable. 

As against any slight disability of the overhead 
line, such as this esthetic one, and apart from its 
main advantage of economy, it has other advantages 
privy only to overhead lines. One of these is the 
facility given to increase the power of the trans- 
mission should the demand necessitate it without any 
very great increase in cost. With an underground 
cable the only means of meeting an increased 
demand beyond that for which the cable is designed 
is by providing duplicate cables. With an overhead 
line, however, the voltage can be increased by merely 
re-winding the transformers and adding extra in- 
sulation on the line. This is especially easy when 
suspension insulators are used by merely adding one 


or more discs to the chain. This advantage is of 
considerable importance in this country in view of 
the possibility of the demand for electricity rapidly 
developing. Another advantage peculiar to over- 
head lines is the possibility of arranging sub- 
stations in conjunction with them on the outdoor 
system. The use of overhead lines goes hand in 
hand with sub-stations of the outdoor type, 
which enables further economies to be made on the 
sub-station as great as that on the line itself, 
and also permits of expansion for increasing 
demands at comparatively small expense. A further 
important point peculiar to overhead lines is that of 
the length of route. As Mr. Pearce states, cables 
should be run along well defined routes, preferably 
main roads, and not alongside railways or across 
virgin ground or ploughed fields. Overhead lines, 
however, can take the shortest route, whether it be 
alongside a road or across open country, over 
mountainous districts, rivers or the like, thereby 
effecting a further saving by shortening the route 
and reducing the line loss. 

In view of all these points, therefore, and whilst 
recognising that cases must be considered on their 
merits and that underground cables are justified in 
many cases, yet there can be no doubt that there are 
likely to be transmission cases in this country where 
if economy is properly regarded the voltages neces- 
sary will be higher than any present or even antici- 
pated cable voltages, and for these the overhead 
system must be used, and in respect of other trans- 
missions at voltages within that of cables, the same 
regard for economy will necessitate the use of over- 
head lines particularly if the nature of the country or 
district to be traversed by such transmission line 
enables an overhead system to take the shorter route. 

Where for these and other reasons the trans- 
mission is indicated on the overhead system, there 
need be no fear that such transmissions, provided 
they are designed and erected by engineers com- 
petent in this particular branch of engineering, will 


give service any less efficient or reliable than any 
other s«stem. 


WAGES OF EMPLOYES IN ELECTRICITY 
UNDERTAKINGS, LONDON DISTRICT. 


THE following is an abstract of Award No. 556, a copy of 
which we have received from Mr. H. H. Morton, Electrical 
Trades Union, London, Station Engineers No. 1 Branch. I[¢ 
will be remembered that the matter was referred to arbitra- 
tion by the Joint Standing Conference set up as per para- 
graph 13 of the Committee on Production’s Award No. 2,772, 
of November 8th, 1918.* 

The clain submitted was a request for (1) interpretation 
of Award No. 2,772 in its application to the rates of pay of 
charge engineers in traction sub-stations of the L.C.C. (2) 
general interpretation of sub-clause XVII of clause 7 of 
Award No. 2,772, and (3) interpretation as to the definition 
of shift workers. 

The matter was referred by the Ministry of Labour to the 
Court of Arbitration for settlement, and representatives of 
the parties were heard on June 13th, 1919. Award No. 2,772 
was the result of a claim made by the unions concerned for 
new card rates and altered working conditions. Clause 8 
of the award provides that the following shall be the basic 
rates of the grades mentioned :— 

Sub-station charge engineer or attendant : Under 1,000 Kw. 
installed, 40s. per week; under 3,000 Kw. installed, 50s. per 
week; over 3,000 Kw., 60s. per week, subject to additional 
5s. per week being paid when any or all of the following 
conditions apply : (a) Sub-stations supplied from two or more 
generating stations in which attendants in charge have to 
synchronise or parallel such generating stations. (b) Sub- 
stations where the attendants m charge are responsible tor 
the area supplied from the sub-stations and have to isolate 
sections of the network external to sub-stations in case any 
mishap occurs, 

Kristing Rates.—Where existing rates are better than those 
povided for under this award, no change shall be made. 

Definition of Shift Work.—Shift workers are employés who 
take alternate shifts, that is ‘‘ rotating shifts.” They shall 
be regarded as weekly servants. Seven days’ notice of ter- 
mination of engagement shall be given by either side. 


TEn O Oe he aa 
* Erec. Rev., November 22nd, 1918, pages 488-489, and 
Decetuber 27th, 1918, page 628. 
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Article 1 of the L.C.C. Tramways ‘* Rules and Regulations 
for Sub-station Employés,” dated May, 1910, reads as fol- 
lows: (1) Bach sub-station 1s to be in charge at all times of 
(a) a charge engineer; (b) a switchboard attendant. 

[he wages authorised by the Council, March 27th, 1903, 
are: (a) fur charge engineers from £2 1Us. to £3 per week; 
(b) for switchboard attendants from £1 lUs. to £2 per week. 

{ncreases of wages up to the maximun authorised rate 
may be granted from time to time by the chief officer on 
receipt of a certificate from the electrical engineer that the 
behaviour of the man in question has been entirely satisfac- 
tory, and that his abilities and duties warrant it. 

Under these rules the miximum weekly rate for a charge 
engineer at a sinall station was 54s., and for the largest 
stations 60s. The men contended that the Committee on 
Production by its Award No. 2,772, altered the base rates, 
but left the merit Increments “undisturbed, and that, there- 
fore, the increment pay should be added to the base rates 
of 55s. and 6s. a week, as it was added to the 50s. prior 
to the award. It was contended on behalf of the L.C.C. that 
the scheme in operation prior to the issue of Award 2,772, 
was superseded by the scheme agreed to in that award. 

The award of the Court is as follows: Item (1), clause 8, of 
Award No. 2,772, taken in conjunction with clause 7 (XVII) 
of the award, deals with basic rates only and does not inter- 
fere with any agreeinent between employer and workmen 
as to increased advances above the basic rates for merit, 
good conduct, or other cause. Accordingly in the case of 
charge engineers in traction sub-stations of the [..C.C. the 
men Who prior to the award, and then in the employ of the 
Council, might receive under the rules then in force wages 
in excess of those specified in the award (i.e., who were on 
a scale rising above 55s. a week) continue to receive incre- 
ments up to the maximum authorised by the rules if the 
conditions attaching to the receipt of increments are fulfilled. 
For instance, men who were at sub-stations, the maximum 
for which was 60s. per Week may, so long as the rules remain 
in force receive increments upon 53s. per week granted 
under Award 2,772 for charge engineers at sub-stations 
between 1,000 kw. and 3.000 KW. up to the authorised 
maximum of 60s. per week, provided that the conditions 
attaching to the grant of increments are fulfilled. 

Item (2), the term ‘‘ existing rates” relates to rates of 
wages only, and does not refer to overtime or extra payments 
for shift work over and above the usual rates. 

Item (3), shift workers are defined as being emplovés 
who take alternate shifts, that is rotating shifts, by which a 
man works sometimes at night and sometimes by day, or 
alternates on a two- or three-shift system. 

The award is dated June 27th, 1919, and signed by Win. 
W. Mackenzie, John M. Denny, and F. S. Button. 


THE CONTROL OF INDUSTRY. 


Report of the Nationallsation Committee of the Federation 
of British Industries. 


Tuk Publicity Department of the Federation of British In- 
dustries has issued a memorandum of the report of its Nation- 
alisation Cominittee, which committee, it is claimed, was 
thoroughly representative of the different industries. ‘The re- 
port is therefore offered as ‘‘ the first important pronounce- 
ment on industrial policy by employers since the National In- 
dustrial Conference convened by the Prime Minister on Feb. 
Zith, 1919,” and “it presents to the nation a constructive 
alternative policy to that of the ‘nationalisation’ of in- 
dustry.” 

The report opens by setting forth some of the conditions 
under which industry is carried on, apd traces the develop- 
nent of the industrial system during the past century. In 
lW the population of England and Wales was not much 
more than 8,000,000, with a low standard of living. The 
Population increased to nearly four times that figure by the 
end of the nineteenth century, and the standard of living 
had been considerably raised. The capitalist system prevailed 
during that period, and, it is stated, made it possible, by its 
adaptability, to increase production and for wealth to in- 
crease, thus encouraging the producer to meet the needs of 
the consumer. By the export of inanufactured goods the 
hecessary raw materials and foodstulfs required for the 
country’s subsistence are paid for. . 

The capitalist system met destructive competition by in- 
dustrial combinations, thus standardising production and 
Teducing costs, and enabling a stand to be made against 
foreign penetration. The combination of capital has given 
Nie to some of the present unrest, though the report claims 
that the charge of exploitation of the customer or consumer 
as been exaggerated. There is little or no personal contact 

tween the proprietors and the men employed in industry. 

Waste of natural resources, particularly m America, has 
helped to give rise to dissatisfaction. 

The Labour and Socialist parties have 
temedy for the difficulties mentioned :— 

L. NATIONALISATION, 

(4) To prevent the possible exploitation of the consumer 
by the monopolies which may result from the centralisation 
te to the efficiency of certain industries and public 

‘ices, 


suggested as a 


" (b) To supervise and co-ordinate the development of 
essential national resources. 

"" 2. DEMOCRATIC CONTROL BY THE WORKERS. 

‘To prevent the alleged exploitation of Labour by Capital, 
both in regard to:— 

' (a) Conditions of employment. 

“ (b) Division of the rewards of industry.” 

Nationalisation is next discussed under the alternatives of 
State ownership, State management, and municipal enter- 
prise. The committee's views are set out by means of a 
number of general statements. State management is fatal, 
it says, to commercial efficiency and enterprise, and State 
ownership need not necessarily be accompanied by State 
management. The evidence of Sir Keith Price, Director of 
the Raw Materials Section of the Ministry of Munitions in 
1918, and Deputy Director-General in 1916-17, summarised 
objections to bureaucratic management. These included cum- 
bersome procedure, lack of freedom of the management in 
selection of and dealing with staff, lack of authority in deal- 
ing with labour, and the reluctance to the keeping up-to-date 
of the plant. Government departments experience difficulty 
in the competitive acquisition of raw material, and in market- 
ing their products. Political pressure is brought to bear in 
ways which interfere with the eflicient conduct of business. 

These difficulties appear to the committee to be intensified 
under democratic government, and it looks to Germany as 
the example, under the Imperial system, of the highest eft- 
ciency attainable under bureaucracy. 

Municipal enterprise suffers from the same disabilities, and 
Neither the State nor municipalities can engage usefully in 
the production of goods for exchange. Foreign competition 
would give rise to further difficulties. 

Certain public services, such as roads and sewers, must be 
publicly owned. Others, involving the exercise of arbitrary 
or exceptional power, are best owned by the State or munici- 
palities. Some organisations thrive best under commissions 
or trustees. 

Further extension of State monopolies should be avoided 
for these and other reasons, among which are the objection 
to the Government emploving large numbers of voters, the 
impossibility of industrial impartiality, and delay in the 
taking of decisions. 

Recommendations are made covering the State regulation 
of monopolies by Board of Trade tribunals, and the conserva- 
tion of national resources. 

Democratic control is discussed, under the headings of 
svndicalism, State socialism, guild socialism, co-operative 
production, and self-governing workshops; and recommenda- 
tions are made covering the further establishment of Whitlev 
Councils, and the consequent participation of the workers in 
the management of industry. They should not take anv 
part in the commercial management. Financial and trade 
statisties should be supplied to them, and works committees 
are encouraged. Profit sharing and pooling is not considered 
satisfactory, and payment by results is advocated. 

The function of the State in relation to industry should 
relate to employment conditions and the safeguarding of the 
public from dangers due to either side. 


THE TRADE MARKS BILL. 


Tue Bill to amend the Trade Marks Act, 1905, introduced by 
the President of the Board of Trade, is dealt with in the Bgard 
of Trade Journal, and imay be briefly summarised under three 


heads :— 

1. Proposals which provide facilities for the registration jn 
the United Kingdom of marks which although not registerable 
under existing legislation are nevertheless common law marks 
and could be protected in the form of action known as a 
t passing off action.” l 

2. Proposals for the prevention of the abuse of the word 
marks; such abuse consisting In the use by the trade mark 
owner of his word mark not for its proper purpose of dis- 
tinguishing the goods of the trade mark owner from the 
goods of other persons, but for the purpose of giving a name 
to an article: and thus under the protection of the trade mark 
law obtaining in fact a perpetual monopoly of the manufacture 
of the article. 

3. Minor amendments to the principal Act. 

The existing Trade Marks Act defines the necessary 
characteristics of a registerable trade mark, and the limita- 
tions placed by this section on registration necessarily exclude 
a large number of marks which are and will continue to be 
actually used in trade and commerce. Such trade marks so 
far as they in fact indicate a definite proprietorship would 
be protected by the Common Law. Under the proposed 
amendment, though they will not have the special remedies 
accorded to trade marks under section 9 of the old Act, they 
will be considered as registered marks, and the registration 
will be regarded as prima facie evidence of ownership. 

Clause | provides that for this purpose a new part of the 
Trade Mark Register, to be known as Part B, shall be opened 
wherein such marks shall be registered. Clause 2 provides 
for the registration of all such marks which have been bona 
fide used in the United Kingdom for a period of not lees 
than two years. It is not intended that the Patent Office 
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should undertake any search in respect of these marks, but 
power 1s reserved to refuse registration of any mark. An 
appeal is provided from the registrar’s decision to the court. 
Clause 3 applies certain provisions of the principal Act to 
the marks registerable under the new measure. These pro- 
visions are necessary to provide machinery for opposition and 
other proceedings before the Patent Office. Clause 4 pro- 
vides that the entry of a mark in Part B of the register shall 
not be conclusive evidence that the owner has the exclusive 
right to the use of the mark, but only prima facie evidence, 
and the only powers that the owner of such a mark will 
have in the United Kingdom will be such powers as he would 
have had in a passing off action, except that the onus of 
proving that the mark has not been infringed has been 
placed upon the defendant. Clause 5 allows the revistrar 
instead of absolutely refusing to register a mark under Part A 
of the register, to treat it as an application under Part B, 
and proceed accordingly. Clause 6 is framed to remedy the 
abuse of the Trade Mark Law. The name by which an article 
Is commonly known—without any reference to its origin— 
Is not a proper registerable trade mark, and the evils result- 
Ing from the possession of any monopoly in the name of an 
article, have been most conspicuous in the case of drugs. The 
clause deals only with the more conspicuous examples of the 
abuse described; the use of the name of a patented article 
as a trade mark after the expiration of the patent, and the 
use as a trade mark of the name or only practical description 
of a single chemical substance. Clause 7 transfers from the 
Board of Trade and the Court to the registrar the power to 
determine the distinctiveness of marks other than those 
referred to in paragraphs J to 4 of section 9 of the Trade 
Marks Act, 1905. The change will simplify and cheapen the 
procedure. Clause & transfers the right of appeal in matters 
which involve legal interpretation of the Acts from the Board 
of Trade to the Court. It is thought that all appeals should 
be made to the Court, except appeals on unopposed applica- 
tions. It further gives the Court power to exercise the same 
discretion in dealing with cases as is now exercised by the 
registrar. Clause 9 gives to the registrar an original jurisdic- 
tion to rectify the register. This will enable any marks which 
have ceased to be used to be removed from the register. 
Clause 10 gives the registrar power to deal with the costs of 
all proceedings before him. Clause 11 makes it compulsory 
to register all assigninents of trade marks. A similar clause 
appears in the Patents and Designs Bill. 

The schedule deals with minor amendments which the 
administration of the Act of 1905 has shown to be desirable. 


PATENTS AND DESIGNS BILL. 


In a special article in the Board of Trade Journal for July 
dist, 1919, an account is given of the purpose and scope of 
the Bill to amend the Patents and Designs Act, 1907, which 
has been introduced into the House of Commons by the Pre- 
sident of the Board of Trade, and has been read a second 
time. It is stated that the object of granting patents for new 
Inventions is to benefit the trade or industry of the United 
Kingdom. For this purpose it is not enough to reward the 
inventor; it is also necessary to secure that new inventions be 
brought into commercial use without undue delay. To bring 
a new invention into commercial use requires in many cases 
the co-operation of the capitalist, and the readiest way of 
securing this co-operation is a grant of a monopoly. The 
consideration jJustitving the grant of a monopoly for a new 
Invention is not only the disclosure to the public of informa- 
tion Which they can use when the period of the monopoly 
expires, but the benefit to trade by the new invention being 
brought into commercial use during that period. The public, 
therefore, are entitled to have the monopoly so framed and 
guarded that they are not deprived of this consideration. The 
real dithculty is to prevent the abuse of the patent monopoly 
Without so restricting 1t as to deter the capitalist from: financ- 
Ine the inventor. 

There are therefore various conflicting interests to be con- 
sidered. The inventor has to be rewarded and encouraged 
to exercise his inventive skill. The financier has to be in- 
duced to assist the inventor in bringing his invention into 
practical use, and, lastly, the public have to be protected 
from the abuse of the monopoly and the loss of the considera- 
tion which alone justifies the grant. The last consideration 
applies especially in the case of foreign patentees, where it 13 
particularly necessary that the monopoly given by the Crown 
inthe pubhe interest should not be used to the detriment of 
national trade or national interests. 

The chief abuses of the patent monopoly are summarised as 
follows :— 

(1) Preventing the use within the Realin of the patented 
Invention, from ulterior motives. 

(2) Using the patent monopoly to encourage trade abroad 
and to hinder trade in the Realm. 

(3) Hindering the trade in the Realin by unfairly refusing 
to grant Licences. 

Clauses 1 and 2 of the Bill are an attetupt to deal with the 
Whole question, and provide a complete and comprehensive 
scheme for the purpose both of encouraging early manufac- 
ture within the Reali and of preventing abuse of the patent 
wonopoly: As regards Clause 1 the procedure under 


Section 24 of the Patents and Designs Act, 1907, has been 
found cumbrous and expensive, and has rarely been used. 
And as regards Section 27 the standard of comparison: be- 
tween British aud foreign manufacture was one which it has 
been found difficult to work out in practice, as the necessary 
data were not available. Further, there are cases where the 
appropriate penalty is revocation, others where the appro- 
priate remedy is a compulsory licence, and there would seein 
to be no reason for not allowing the tribunal to order either 
remedy in its discretion. It is therefore proposed in Clause 1 
to replace both the sections referred to by a single clause 
amalgamating the procedure as far as possible for dealing 
with all future abuses. It must be borne in mind that in- 
ventions may be divided roughly into two classes, namely, 
those which do and those which do not require for their 
practical development the expenditure of considerable capital. 
In the case of some inventions capital to the extent of over 
£100,000 has been expended before any return has been 
received by the owners of the patents. On the other hand, 
there are many inventions which need but little capital to 
procure their commercial use. The new clauses are so 
framed that adequate discrimination in this respect can be 
exercised by the tribunal in determining whether in any parti- 
cular case there has been an abuse of the patent monopoly. 
Experience has shown that revocation of a patent in the case 
of abuse of a patent monopoly is not always or 
even most frequently the best course to adopt in 
the interests of the realm. It would frequently be 
to the advantage of a foreigner that a patent—even his own 
patent—should be revoked if it were not being worked within 
the Realm; in spite of such revocation he could still import 
the patented article from: abroad and sell it at a price which 
would preclude its manufacture in the United Kingdom. 
This would not be possible if a compulsory licence were 
granted, preferably to a British trader, and the licensee given 
power to enforce the patent monopoly. The patentee in that 
case Will still receive his reward in the shape of royalty and 
a genuine British trade will be assisted. In default of agree- 
ment the terms of the licence will be settled by the Comp- 
troller or Court on principles laid down in the Bill itself— 
and the Comptroller may call in an arbitrator if it appears 
desirable in any case. | 

Compulsory Licences.—Clause 1.—In the first clause (which 
is to be substituted for Section 27), it is proposed to provide 
a suuple and inexpensive means of obtaining the grant of 
compulsory licences and the working of patented inventions. 
Any abuse of his patent rights by the patentee either by 
failure to work or to grant licences on reasonable terms 
Wherever the public interests demand, or by unfair conditions 
Imposed on the sale or use of the patented article, will render 
hiu liable to have his patent revoked or a compulsory licence 
granted on reasonable terins, wherever the latter appears to 
be the fairer or more appropriate remedy. The procedure tor 
obtaining licences has been greatly simplified. 

“ Licence Patents.’ —Clause 2.-—-In the second Clause, to 
be substituted for Section 24 of the Act of 1907, it is pro- 
posed that the patentee should be allowed to declare bis 
patent to be a “licence patent,” and in that case anyone 
Who wishes may celain a hee under it as of right. This 
is Intended as an encouragement to the commercial working 
of inventions and as a possible assistance to inventors who 
have no means of exploiting their patents themselves, or of 
coming into contact with those who wish to use the meention 
commercially. In default of agreement the terms of the 
licence are to be settled by the Comptroller or Court. 

Opposing Grants of Patznts.—Clause 4.—It was felt that in 
order to guard against the granting of invalid patents certain 
additional grounds of opposition might usefully be provided. 
This Clause provides that opposition may be filed (1) on the 
ground that the invention has been published prior to appli- 
cation in any printed document which has been published, 
and (2) in the case of “ Convention ” applications when the 
invention described in the specification tiled im this country 
differs from that described in the specification filed in the 
country of origin, and when the additional matter forms the 
subject of an application made by the opponent in the interval 
between the Jeaving of the application in the foreign State 
and the leaving of the appheation in this country. 

Assignments.—Clause 5.—In this Clause it is proposed to 
make provision for overcoming the difficulty which has arisen 
in some cases Where the applicant has agreed in writing to 
assign the patent when granted to another party or joint 
applicant, and refuses to proceed with the application ; such 
cases may, under this Clause, proceed at the request of the 
person to whom the invention has been assigned. l 

Term of Patents.—Clause 6.—In most otber countries the 
term of a patent is longer than in this country. It is felt 
that the opportunity should now be taken of extending the 
termi of patents to sixteen years instead of fourteen. This 
extension will compensate, to some extent, for any loss 
suffered by patentees, as such, during the period of the war. 

Loss Caused by the War.—Clause 7.—This clause expressly 
allows the Court, in determining any application for exten- 
sion of the term of a patent, to take into consideration any 
loss occasioned by the war. IE Clause 6 be adopted all exist- 
ing patents will be extended for a period of two years, and 
the operation of the two Clauses should be sufficient. to meet 
all real cases of hardship. Any further general extension to 
meet war losses is not desirable. Losses have been universal 
in the war, to all classes and trades, and the effect of any 
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sach proposal would be to single out inventors as a special 
class for treatment. 

Use by the Government.—Clause 8.—This clause provides 
that if an invention which is the subject of a patent was 
recorded in a document, or tried by or on behalf of a Govern- 
ment Department, before the date of the patent and was not 
communicated by the applicant for the patent or patentees, 
the invention may be used for the services of the Crown free 
of any royalty or other payment to the patentee. 

Patent Actions.—Clause 9.—This section is an attempt to 
simplify the trial of a patent action by confining it to the 
claim which it is alleged has been infringed, and excluding 
other considerations or the validity of other claims. It does 
not in any way alter the rights of the parties, but simplifies 
procedure and saves cost. l . 

Clause 10.—This section deprives the plaintiff in an action 
for infringement of the right to an account of profits. It is 
an expensive procedure, and damages appear to be the proper 
and adequate remedy. f 

Chemical Products.—Clause 11.—This clause relates to 
chemical products and substances intended for food or medi- 
cine, and confines the patentee to claims for the substance 
as produced by the process he has discovered; and not the 
substance generally by whatever process it may be made. 

Awarding Costs.—Clause 12.—Section 39 of the Act of 1907 
gives the Comptroller power to award costs in certain cases. 
The new section is inserted in the *" general” part of the 
Act, so as to make it applicable to all proceedings relating to 
patents and designs. 

Secret Use of Inventions.—Clause 13.—Under the present 
wording of Section 41 (2) of the Act of 1907 it might be 
possible for a person to use an invention secretly fora con- 
siderable period, and when his secret was discovered or dis- 
closed by an employé he could obtain a valid patent if he at 
once applied for the grant. It is felt that this is providing 
him with an unfair monopoly, and it is proposed that the 
protection afforded by this Section should not extend to cases 
where the invention has been worked commercially for more 
than six months before the publication referred to therein. 

Powsr to Cancel Designs.—Clause 14.—This Clause has been 
framed to give the Comptroller power to cancel any design 
which has been published in the United Kingdom prior to 
the date of registration, or which is applied by manufacture 
to any article in a foreign country and is not so applied by 
manufacture in the United Kingdom. 

Registration of Assignments.—Clause 16.—This Clause has 
been framed to make it compulsory to register any assignment 
at the Patent Office. 

Appeals to Law Officer.—Clause 17.—This clause amends 
Section 75 of the Act of 1907 by definitely stating that an 
appeal shall lie from the Comptroller’s decision under that 
section to the Law Officer. This amendment merely makes 
statutory what has been the practice for many years past. 

Patent Agents.—Clause 18.—This Clause is an attempt to 
control those persons who are really practising as patent 
agents and to exclude from practice all undesirable persons. 

Schedule——The schedule of the Bill contains several minor 
amendments of the Act of 1907. The time for leaving a com- 
plete specification after a provisional is extended from six 
to nine months. 

The amendment of Section 15 of the Act of 1907 gives the 
Comptroller power to grant a patent in lieu of a patent which 

as been revoked on the ground of fraud. Provision is made 
that where an original patent is revoked any patent of addi- 
tion thereon may if so ordered become an independent patent. 


The Hot-Wire Microphone.—A representative of the 
Observer recently interviewed Dr. W. H. Eccles on the subject of 
the hot-wire microphone, which recently came before the Royal 
Commission on Awards to Inventors. The device acts as a micro- 
phone by converting the alternations of an electric current into 
appreciable sounds. Some thermal microphones, first made by 
Dr. Eccles in 1906, consist of a short loop of stripped Wollaston 
Wire in a short piece of glass quill, so shaped that it will fit into 
the ear. Wollaston wire has a diameter of about 0°0U024 in., and 
is made by coating very fine platinum wire with silver, and then 
drawing it out, after which the silver is dissolved off. The 
apparatus is attached to the telephone wires in the same way as 
the ordinary receiver. When a small current is passed through the 
loop, the wire ig heated, and on the current being cut off it cools. 
This process takes place at the rate of about 100 times per second, 
and the alternate heating and cooling sets up an air pulse which 
affects the drum of the ear, and ia perceived as sound. About the 
game year the same devices were also being made by Gwodz, of 

. In France, de Lange went so far as to put them on the 
market, and they have also been produced by a Dutch and a 
German company. Dr. Eccles does not think they would ever be 
& Commercial success; they are cheap, but liable to burn out, and 
no particular advantage is attached to them. According to Dr. 
Eccles, Major Tucker’s apparatus differs from that described above. 
It consists of thin wires arranged in the neck of a bottle, and 
heated by a emall current. Waves set up by the explosion of 
distant guns cause air to flow over the wires, which cools them 80 
that they contract. Two such devices are placed at different points, 
and the gun ia located by triangulation. Dr. Eccles does not. 
however, see how the device can be of any use in telephony. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Compilation of Trade Publications. 


I have read with great interest the article by Mr. E. Austen 
appearing in your issue of the 8th inst., as this is a subject to 
which I have devoted considerable study. 

British engineering advertising and publicity methods are 
undoubtedly improving gradually, but they are still immeasurably 
behind pre-war German and present-day American methods. It is 
becoming increasingly recognised that Britieh trade—especially 
overseas trade—has suffered much in the past, and is still suffering 
to-day, on this account, 

Recently I had placed in my hands a letter written by an 
enthusiastic Britisher in Australia commending a certain effort of 
British co-operative publicity, in which the writer stated that in 
Australia to-day, American practice and specifications are being 
adopted in preference to British, simply because they are more 
widely known. This, of course, is not a new statement by any 
means—the pity of it is that it should have been made in various 
forms so often, and concerning so many of our markets abroad, 
without a corresponding improvement in our methods. 

So far as those British engineering firms are concerned who are 
sufficiently large to organise and maintain their own publicity 
department, the problem becomes more or less an individual one : 
but in the case of the smaller (but still important) manufacturers, 
I believe that co-operative effort is the solution. 

Now, co-operative effort is a theme which can be discussed and 
written about almost without limitation. It is literally bristling 
with advantages and logical conclusions: but because, perhaps, 
of the psychology of the British race, little practical accomplish- 
ment has been made in the direction of co-operative publicity. 

At the present time, however, various members of the B.E.A.M.A. 
are engaged in producing a co-operative booklet dealing with 
electrical development in Great Britain, in connection with the 
Athens Exhibition, which booklet I am editing. 

It is hoped that when this is received from the printers it will 
represent a practical accomplishment which will help manufac- 
turers to realise more clearly the immense possibilities of 
co-operative publicity methods, and I hope you will find space in 
your columns to review the hook, and give it the wide publicity 
which the effort undoubtedly deserves. 

It would be particularly interesting to me, and I believe to a 
large number of your readers at the present time, to learn the 
views of various members of the profession on this subject of 
co-operative publicity work: and if you could, therefore, keep 
your ‘‘Correspondence” columns open for a short period for a 
discussion on this subject, I think it would prove of universal 


benefit. 
P. W. Laverick. 
London, August 11th, 1919. 


L.C.C. Tramways Electrical Staff. 


Having read “Jonah’s” letter in the last issue of the ELEC- 
TRICAL REVIEW, on the above staff, I cannot help but think it is a 
great pity, to say the least of it, that the writer of such letters 
cannot have some thought for other men before airing his own 
personal views in the Press, when the indirect outcome of such 
comment may have harmful results to many. I should point out 
that for many years there was discontent amongst the station staff 
of the L.C.C.T., because outsiders were brought in to fill certain 
posts on the electrical staff, when these could easily have been 
filled by men employed on the station staff, who were quite 
capable and fitted for better jobs should they be given the chance. 
This has now been altered, as we see by the appointment of certain 
station employés to better positions. I take it that ‘ Jonah ” is or 
has been employed by the L.C.C., seeing that he has all the facts 
and figures; in any case, being in the know as he is, I have no 
doubt he will be aware of the difficulty to get away from sub- 
station work. Perhaps it may be that he has been disappointed in 
trying so todo. Does our friend * Jonah ` wish to revert to the 
days when the outsider took these posts without doing the donkey 
work underneath ? If not, why criticise the sub-station man who 
manages to get a better job? However, the valuable “ Corres- 
pondence” column of the REVIEW is not the place to alter these 
things. but a great deal of good or harm might be done through 
it. Why not use it for the best purpose’ I believe I am right 
when I say that a very big majority of the station employés are in 
favour of keeping these better jobs on the job; and I hope for the 
sake of all this will be done, remembering that we cannot all get 
one job. But let us be sportsmen, and know how to lose as well as 


to win. 
. E. W. Jones. 
London, S.E , August 10th, 1919. 


The letter by your correspondent “Jonah” (should it not 
have been "Sour Grapes” :), is typical of the disgruntled type 
who are quite willing to wound, but afraid to strike. One 
might conclude that he was a modern Diogenes, or a heaven-sent 
deliverer to purge the Augean stable. He might with advan- 
tage digest the motto, Vincit qui se vincit. The method of his 
attack is commonly known as hitting below the belt, inasmuch as 
he is serenely secure in the knowledge that he is immune from 
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retaliation from the persons attacked, who by virtue of occupying 
office as public officials are precluded from justifying their position, 
even should they deem it necessary. While not desiring to take 
up the cudgels on behalf of any official, public or otherwise—and 
in fact it has been my duty on many occasions to deal contentiously 
with both—I certainly object to ‘Jonah’s’’ methods, as they are 
not only used as a weapon against employers’ representatives, but 
also against employés’ representatives, and in the same manner, 7.e., 
by innuendo. An analysis of ‘‘Jonah’s" complaints disproves 
their substance, he states :— 

1. That an electrical engineer was appointed at £1,500 per 
annum, who in the supply branch of the industry was an unknown 
man. 

This statement at once disproves “ Jonah's” ability to discuss our 
industry at all, unless he has Rip van Winkled for the past 20 
years, as this particular engineer was known. and well known,as a 
member of one of the foremost consulting engineers in our 
industry at least 20 years ago. The position ie one in which he 
will have to advise and supervise primarily in the purchase and 
lay-out of power plant and switchgear; one cannot imagine 
exactly what sort of a person “Jonah” would consider suitable 
unless it is, perhaps, a pork butcher. 

2. Since the appointment many new offices have been created 
and filled . . . most probably with the object of making a safe 
road for the convenient man. 

Here, perhaps, is the crux of the whole complaint, and one can 
at once conclude that “Jonah ” is not one of the convenient men, 
or, perhaps, he has been too convenient. 

3. Further, the job is eminently simple in character. 

This will come as a shock to the budding Faradays. who for 
years, with varying degrees of success, have wobbled slide rules, 
plotted curves, and swallowed logs, in anticipation of someday 
knowing exactly what does make the “ wheels yo round” in this 
eminently simple plant, forgetting that theory is only a portion of 
the knowledge requisite to qualify for an administrative post. 

4. He deplores that a man who was receiving £2 16s. per week 
should now receive £200-£250 per annum, 

This places the true character of “Jonah” right in the lime- 
light, and betrays a meanness of spirit and narrowness of 
perspective typical of the individual who, when at a branch 
meeting, would be the first to demand “That the rank and file 
should have a chance.” Further, such an observation shows 
crass ignorance of our industry, as many men are considerably in 
advance in knowledge and experience of the positions they 
occupy, but are merely victims of the circumstance of an over- 
flooded market, and it may interest “Jonah ` to know that these 
promotions are the outcome of a proper formulated claim made 
by the Union, which was agreed to by the management, to open 
up opportunities to the employés. 

“Jonah” is evidently a fair sample of the individuals who 
would not join the Union in case it might, to use their own ex- 
pression, “ Prejudice my promotion `; although what their quali- 
fications other than this were, nobody but themselves knew, and 
having learned that this qualification did not carry any weight 
with the powers that be. and realising that the “ Facing-both- 
ways” tactics had miserably failed, they join the Union in double 
quick time, and at once commence a campaign of personal invec- 
tive against the employers: and when they find that a Trade 
Union is not a libelling organisation, and that the members are 
not buying their wares, they immediately reverse their tactics, and 
accuse the members who have carried on constitutionally of being 
mere * Boss-Props.”’ &c, Fortunately, the average Trade Unionist 
can measure the type, and assess them at their real value. If any 
advice of mine is acceptable to ‘Jonah,’ I would recommend him 
to put his grievances forward in a constitutional manner and 
through the recognised channel, and if the grievances are real he 
will receive every support. Butif he anticipates support in the 
tactics adopted in his letter. it will be much better for him to 
remain in his present obscurity. 


H. H. M. 
London, August 11th, 1919. 


Berners v. C. A. Vandervell & Co., Ltd. 


With reference to this action I should like to state that I was 
not supported in any way by any organisation., The whole case 
was fought at my own expense, and the only reason why I have 
not entered an appeal is due to my financial position preventing me. 


F. D. Berners, 
Bedford Park, W. 4. 
August 12th, 1919. 
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The Manufacture of Explosives. — Lecturing on 
“Explosives” at the British Scientitic Products Exhibition, on 
July 18th, Mr. James Young mentioned that ammonium per- 
chlorate, the chief constituent of blastine. was now made by 
electrolytic processes, and this explosive had a'promising future in 
industry. In view of the dependence of our industries on national 
security. and of the latter on an adequate supply of explosives, the 
manufacture of explosives was a “` master-key ` industry, and 
should be carried on with home products, Nitrates were essential 
for this purpose; hitherto they had been imported, but it was 
urgently necessary to establish a great nat ional factory for the 
fixation of nitrogen in this country. In peace time the output 
of the factory could be used as a fertiliser and for industrial 
explosives. 


BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Continued from page 190.) 


THE AERONAUTICAL INSPECTION DEPARTMENT, of which Brig.- 
Gen. Baynall-Wild, C.M.G., C.B.E., is director, sent jin all 
the exhivits in the aircraft section. The collection would 
probably have been more complete if individual manufac- 
turers bad exhibited their own products; as it was it formed 
a fairly representative collection of materials for aircralt 
construction, Instruments, equipment, testing apparatus, &c. 
Metal construction of aircratt was represented by spars and 
complete wings, inostly composed of thin strips of high-tensile 
steel, and designed by several firms. Several samples of 
spars were shown, some of which are said to be 15 per cent. 
hghter and 6U per cent. stronger than wooden spars. Among 
the steel spar exhibits instances of electric strip and spot 
welding could bè seen. The extensive collection of materials, 
parts, and accessories for aeroplane engines shown included 
magnetos and parts, clectric starters, generators, &c., and 
the casting of magneto spindles in a special bronze by 
Heywood FOUNDRIES, Ltp., of Seaton Street, N.W., was 
illustrated. The wireless apparatus shown included a complete 
transmitting and receiving installation for use on aero- or 
seaplanes. A 2.5-KW. transmitter, with H.T. alternator, used 
on heavy seaplanes, was also on view, as well as a number 
of small spark transmitters, alr-screw driven generators, con- 
tinuous-wave transmitters, aircraft receivers, amplifiers, 
wavemeters, and wireless telephone apparatus. There was 
also a continuous-wave set with a 1.6 m.r. motor and a 1-Kw., 
2,000-volt generator and switchboard, for use on ground 
stations. Among the accessories a cartridge aerial for use 
on aircraft was exhibited, which consists of a flexible copper 
wire coiled inside a lead weight, from which one end of the 
wire extends a short distance, and terminates in a lead 
button. The latter fits into a hook which slides in guides 
mounted on an ebonite base-plate, the hook being connected 
to a terminal by means of a spring. When the apparatus is 
required for use the lead weight 1s thrown overboard, and 
the flexible wire thus pulled out, is left suspended from the 
hook. Connection to the terminal is effected through the 
spring, which also absorbs the shock. When finished with, 
the aerial can be detached from the hook and jettisoned or 
recovered according to circumstances. 

In brief, the function of a turn indicator is to give the 
pilot a larger and more immediate indication of a turn of 
course than would be given by his compass. The trend of 
development on this subject is towards the employment of 
an entirely new principle, namely, the precision of a gyroscope 
which is rigidly restrained on one of its axes. In the experi- 
mental type shown first the gyroscope was driven by means 
of a simple 3-phase induction motor; in the second form it 
was driven by an air screw, and in the third type under 
Investigation the spokes of the gyroscope are formed as an 
air screw which is placed in the slipstream and thereby 
caused to rotate. 

In view of the advantage to the pilot of having the revolu- 
tion indicator before him on his dashboard, the trend of de- 
velopment 1s towards an electric indicator. This consists of 
a small permanent-magnet D.c. generator conveniently 
coupled to the engine, and connected through the medium f 
a cable to a moving-coil voltmeter on the dashboard. The 
meter is calibrated in revolutions per minute, and is damped 
by oil immersion, a flexible capsule being provided to permit 
of variation in the volume of oil under conditions of varying 
temperature. We also noticed a collection of X-ray photo- 
graphs showing defects in timber parts of aeroplanes. 

THE RariD MAGNETTING MAcHINE Co., Lrp., 18, Crescent, 
Birmingham, exhibited an electro-magnetic ore separator, 
Thompson-Davies patent, which was exhibited last year, 
and described in our pages at the time. The exhibit 
consisted of a separator together with samples of minerals 
separated thereby, together with samples of the same minerals 
before separation. Loose iron can be separated by electro- 
magnetic machines from all classes of material, and an 
exhibit showed the separation of iron from brass turnings. 

THERMIT, LTp., 675, Commercial Road, London, E. 14.— 
This firm is the owner of the Alumino-Thermit patents, and 
the original manufacturer of Thermit and Thermit products 
in this country. ‘These compounds comprise carbon-free 
metals and alloys used in the production of high-speed steel, 
brass, bronze, cupro-nickel, &c., and are, inter alia, applied 
by the company in its system of welding. The exhibit was 
divided into three main sections, viz., pure carbon-free metals 
and alloys; samples of Thermit compounds, with explanations 
of their uses; and the Thermit process of welding, together 
with samples of welding materials and actual welds, showing 
cut sections. 

ScHALL & Sox, 71-75, New Cavendish Street, London, W. 1, 
exhibited electro-medical and X-ray appliances; the former 
consisted of faradic and galvanic batteries, instruments for 
cautery operations, and lamps for the illumination of cavities 
in the body, and for surgical operations, together with a 
number of switchboards and tables arranged to convert the 
inain supply current to a suitable form for electro-therapeutic 
work. The pantostat is a machine which operates on, the 
main current, and supplies currents suitable for cautery, light, 
galvanism, and faradism, whilst it also furnishes power to 
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drive pumps, drills, and massage apparatus. As regards 
X-ray apparatus, a complete outfit with 12-in. coil, @ centri- 
fugal mercury interrupter, and a trolley switchboard, all 
mounted on an oak cabinet were shown. Various accessories 
completed the exhibit. , 

Messrs. ELLIOTT Bros. (LONDON), Ltp., Lewisham, S.E.14, 
exhibited joiutly with the B.E.A.M.A., and the construction 
of the complete gyro unit for precion instruments was 
shown. The gyroscope spins continuously at 20,000 R.P.M., 
with a peripheral speed of 430 ft. per second or 300 M.P.H.; it 
is driven by 3-phase currents of 333 cycles, at 120 volts, 0.45 
mupere in each phase. Extreme care had to be exercised in 
the selection of materials and construction. The spindle is of 
the Laval type and all one with the body of the rotor, and 
the bearing balls had to be specially selected. The hardened 
steel sleeves on the taper ends of the rotor spindle have a 
taper of 0.006 in. in a length of 0.37 in., and the top thrust 
works up against a steel ball and spring. The stator had to 
be wound by hand and placed dead in the centre of the gyro 
ase, 

The DusILieR CONDENSER Co., LtD., Ducon Works, Gold- 
hawk Road, Shepherd’s Bush, London, W.12, exhibited con- 
densers of all types, but the speciality of the firm is the high- 
grade mica condensers for up to 250,000 volts for either A.C. or 
D.C., the superior mica and metal foil being built up by a 
special process. Condensers for artificial cables, fixed valve, 
metal plate air dielectric or oil immersed condensers; high- or 
low-voltage variable condensers, as well as precision variable 
condensers for laboratory use were also shown. Brass or 
maunesium-zine alloy is the metal used in the variable air con- 
densers, and the cases are made of ebonite or metal, as wood 
is liable to fail in tropical climates. 

DICTOGRAPH TELEPHONES, Lp., Dictograph House, Denman 
Street, London, S.E. 11, exhibited the loud-speaking tele- 
phones for house or office use, which enable a person to talk 
or listen to @ person or several persons in an average sized 
room. Neither the speaker nor the listener need come up 
ty the instrument, nor apply a receiver to his ear; an ear 
pece is used in the ordinary manner when privacy is de- 
sired, the other Joud-speaking telephone being then cut 
out. The apparatus is worked by batteries or dry cells. The 
“junior dictograph ° bas been designed for installation in 
cases where the larger systeiu would not be justified. It 
gives the same privileges to the user with the exception that 
communications are not secret. The motor dictograph is a 
telephone designed for use in motor cars to replace the in- 
sanitary speaking tube. With the device instructions can 
be given to the driver without raising the voice; conversa- 
tion inside the car cannot be overheard by the driver, and 
the apparatus is easily installed. 

Messrs. STUART & Moore, Packington Road, Acton, W.3, 
exhibit consisted of a street fire alarm transmitter mounted 
in the head of an alarm post, with the door and instrument 
plate open, showing the penduluin contact mechanisin used 
for distinguishing between genuine calls or otherwise. Fire 
station switchboard relays and fre alarm push boxes were also 
shown as well as rainproot and iron-cased bells; the latter 
withstand heat and stean. Water-tight, hand-conibination 
telephones in aluminium cases, which may be submerged in 
water for long periods without harmful result, were also on 
view. Aluminium alloy bell gongs which, it is claimed, will 
sive a sound far more penetrating than anv bell metal hitherto 
used, and various standard types of telegraph instruments 
were also exhibited. 

Messrs IsentHaL & Co., Ltp.. exhibited a selection of the 
latest post-war types of resistances with slider regulation for 
ue in connection with the regulation of electric circuits 
generally. The exhibit comprised universal and double types 
of slate resistances; four different types of single slate rheos- 
tats with spindle and hand motion, and large tubular twin 
and single tube types, both with spindle operated slides. 
Three specimens of a new type of tube resistance, two types 
of “back-o-board’’ rheostats, and a new ventilated high- 
voltage rheostat were also shown, as well as a selection of 
stip units, and one speciinen each of the * step-by-step ” 
open-spiral resistance of the small hand-operated type, and 
oe of the large potentiometer double-spindle operated type. 

Messrs. Vickers, Isrp., Broadway, Westminster, S.W. 1, 
had a stand facing the entrance, and the exhibit comprised 
rnzmeers' small tools, plug screw gauges, railway materials, 
drop forgings, alloy and tool steels. There was also a selec- 
tion of single, twin, 4, 6 and 8-cvlinder ‘‘ Blic ’’ magnetos and 
‘omponent parts on view, as well as a few electrical acces- 
wres, such as domestic utensils, irons, and fans, and some 
lrcelain electric insulators. 


(To be continued.) 


Patent Office Examiners.—In the London Gazette of July 
sth particulars were given of the Temporary (Reconstruction) 
Regulations for the Selection of Assistant Examiners in the Patent 
Ufie. Age must be between 20 and 30: candidates must be 
british born. and must have served in the Naval. Military. or Air 
orces, A University degree with Honours in Natural Science or 
‘Deineering, or equivalent ability, is desirable. Preference will be 
Kven to disabled men. A qualifying examination must be passed, 
including science subjecte. Particulars can be obtained from the 
retary, Civil Service Commission, 6, Burlington Gardens, W. 1. 


BUSINESS NOTES. 


The Industrial Conference.—In Parliament, last week, 
in reply to a question, Sir R. Horne said he hoped to introduce a 
Bill dealing with the recommendatiors of the Industrial Confer- 
ence in regard to wages and the 48-hours week before the Recess. 
He understood that employers and Trade Unions would then pro- 
ceed to constitute their respective sides on the National Industrial 
Council. 


Engineers’ Wages.—A Manchester paper stated last 
week that branches of the Amalgamated Society of Engineers were 
pressing the Executive Council to enforce the demand for a 15s. a 
week advance. Their wages were now £3 7s. 6d. a week, plus 
12 per cent., and if the 15s. were conceded they would get more 
than £4 10s. a week. 


Trade with Hungary.—In view of the raising of the 
blockade, the Board of Trade have issued a General Licence under 
the Trading with the Enemy Legislation authorising, with certain 
reservations, the resumption of trade with Hungary. The licence 
does not remove the existing restrictions upon the payment of debts 
and the return of property due or deliverable to persons in Hungary 
in respect of pre-war transactions. Moreover, any permission which 
may be necessary in respect of any transactions under Defence of 
the Realm Regulation 41D must be obtained from the Treasury. 
The licence does not permit the importation from Hungary of any 
goods included in the Prohibition of Import Proclamations, 
and not covered by a general licence issued under those Pro- 
clamations. Further, export licences must be obtained from the 
Export Licence Department, 1, Queen Anne’s Gate Buildings, 
Westminster, S.W. 1, before goods included in lists “A ~“ and “B” 
of prohibited exports are shipped to those countries. But no 
licences are now required in respect of goods included in List “C.” 


Exports to Poland.—The Board of Trade announce that 
the Supreme Economic Council in Paris have decided to withdraw 
the Relief Mission in September, and that in consequence the 
British Relief Administration will not now be remaining in 
Danzic for any length of time. In these circumstances it is 
advisable that traders should proceed without delay to make their 
own arrangements for the forwarding of goods tu Poland, although 
for the time being they may continue to consign them to the 
Relief Administration. They are, however, no longer required to 
do so. 


Dedication of Ashton Park.—Ashton Park, Preston, 
containing over 100 acres, was on Saturday, August 2nd, dedicated 
by the English Electric Co. in memory of 160 employés at Messrs. 
Dick, Kerr & Co.'s works who fell in the war. Sir Charles Ellis 
opened the proceedings, and mentioned that during the war the 
firm had produced 3,300,000 projectiles, utilising 94,000 tons of 
steel, 1,900 tons of copper, and 15,000 tons of lead. Some 100 
petrol-electric locomotives were made for use in France, and 64 
seaplanes. A considerable sum had been raised for war charities, 
including £1,486 by the Dick, Kerr Ladies’ F.C. and £1,300 by the 
Minstrel Troupe. 


Government Stocks of Non-Ferrous Materials.—The 
following particulars are published of the stocks (exclusive of old 
metal and scrap) in this country in possession of the Minister of 
Munitions on August Ist. 1919 :— 


August let, 1919, 


Copper ss 37.230 tons. 
Spelter, G.O.B, 23,168 ,, 
Spelter, refined 12,136 
Aluminium .. Sa sn si 10.500 ,, 
Soft pig lead.. eid a Set 168,010 ,, 
Nickel.. : Sa 2,45l =. 
Antimony, regulus.. 4,411 ,, 


Foreign Trade.—THE JuLy Fiaures.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for July :— 


July, inc. or 7 months, 1919. 
1919. dec. Inc. or dec. 
IMPORTS. £ £ g 
Electrical goods, &e.... 100,289 — 16,584 + 134,796 
Machinery... ... 1,317,799 + 467,408 + 2,505,305 
EXPORTS. 
Electrical goods „e  5H.Ol4 + 383,011 + 1,486,035 
Machinery s.. s.e 2,802.217  +1,365,529 + 5,515,503 


The Austrian Siemens-Schuckert Co.—This company, 
which realised net profits of £133,000 in 1917, and paid a dividend 
of 7 per cent., terminated the past year with a slight loss. 
The directors’ report states that, owing to the political revolution, 
the company's market fell into ruins, the output of the workmen 
declined. and the financial charges enormously increased. No 
improvement in the conditions has taken place in the first half of 
1919; the great schemes which were to bring German Austria con- 
siderable work are still far from realisation. and the spirit of 
enterprise is greatly hampered through the obscurity of the general 
economic situation. In addition, there is the uncertainty which 
arises for the company from the debts on contracts executed for the 
late war authorities, the holding of war loans, and the prejudice to 
the companys property in Hungary. Nevertheless, the directors 
express the hope that the undertaking may be restored to the 
prosperity which corresponds to its efficiency, 
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Applications for British Trade-Marks.—Appended is a 
summary of the recent applications for British trade-marks in 
respect of productions connected with the electrical industries :— 

Kortex. No. 390,184, Class 50.—Insulating preparations (elec- 
trical) of asbestos, mica, resin, oils. or bitumen, Lewis C. Firth, 
16, Cross Street, Manchester, April 15th, 1919. 

- Magneto design, combined with words ‘ trade-mark,” No. 390,931, 
Class 6.—Machinery of all kinds, Runbacken Magneto Co., Ltd., 
Cheetwood Lane, Machester, May 7th, 1919. 

Motomaid, No. 387,596, Class 6.—Electric, hand or power-driven 
vacuum cleaners, Electric Appliances Co., Ltd., 8, Fisher Strect, 
Southampton Row, London, W.C., January 15th, 1919. 

Northwind, No. 392,185, Class 6.-—Electric fans, fan motors, and 
fan frames, Emerson Electric Manufacturing Co., 2,024, Washington 
Avenue, St. Louis, U.S.A., June 11th. 1918, 

A.W.P, (letters combined with design), No. 391,458, Class 13 — 
Electrodes composed mainly of ordinary metal for welding pur- 
poses, &c., Alloy Welding Processes, Lid., 14-16, Church Street, 
Islington, May 21st, 1919. 

Draka (word combined with design), No. 391,313, Class 8.— 
Electric cables, Naamlooze Vennootschap Hollandsche Draad en 
Kabelfabriek, Amsterdam, May 16th, 1919. 

Electag, No. 389,211, Class 11.— Electric batteries (medical) and 
induction coils for medical purposes, and electric appliances for 
surgical or curative use, Thomas H. Hellvar, trading as Electrical 
kere 21, Woodstock Street, Oxford Street, London, W., March 
14th, 1919. 

Nofa, No. 391,228, Class 60.—Articles for electric insulation, 
Naamlooze Vennootschap Nederlandsche Maatschappij tot Exploite 
van Optimietfabrieken, Amsterdam, May 14th. 1919. 

Mac, No. 389,611, Class 13.—Sparking plugs, Wm. A. Jones, 
trading as the Mechanical Accessories Co., Oak Street Works, 
Preston, March 27th, 1919. 

Maco, No. 389,612, Class 13.—Sparking plugs, Wm. A. Jones, 
trading as the Mechanical Accessories Co., Oak Street Works, 
Preston, March 27th, 1919. 


Japanese Materials in the East Indies.—The directors 
of the Alg. Ned.-Indische Electricitcit Mij., whose annual meeting 
has just been held at Amaterdam, mention in their annual report 
that communication between the Dutch East Indies, and Europe, 
and America, in so far as concerned the delivery of materials was 
interrupted during the greater part of 1918. It had been possible, 
however, to procure the most necessary materials from Japan. 
The company has declared a dividend of 7 per cent. on the ordinary 
shares, being the same rate as in 1917, 


Aluminium Production in Germany,—According to a 
German statement, that country is now independent of foreign 
supplies of aluminium as a result of the various works which have 
been established during the course of the war. Prior to the 
outbreak of hostilities, only one works for the production of this 
metal existed in Germany, namely, at Rheinfelden, Baden, this 
being a subsidiary of the Aluminium Industry Co., of Neuhausen. 
The output of this works was only 800 tons per annum, whereas 
about 20 times this quantity had to be imported to meet the 
requirements of Germany. The erection of several other works 
was projected in 1915, and these are said to have soon been com- 
pleted, the most important being the Eritwerk A.G. at Greven- 
broich, on the left bank of the Rhine. 


The Old Firm.—A company has just been registered at 
Danzic, under the title of the A.E.G. Elektricitiits A.G., with a 
share capital of 300,000 marks (£15.000), The company is to 
make machines and apparatus of the types produced by the 
Berlin A.E.G. 


Employment of Ex-Officers——An Ex-Officers’ Employ- 
ment Bureau (in conjunction with the Chambers of Commerce of 
the United Kingdom) has offices at Dashwood House, E.C. 2. It is 
a voluntary organisation, and appeals to employers, through our 
advertising pages, to forward details of vacancies. 


. Trade Announcements.—In order to the more adequately 
deal with impending developments of high and low-tension over- 
head transmission and distribution work. a consolidation of 
interests has been arranged between the Twiss Enyineering and 
Electric Transmission, Ltd., and Messrs. J. B. Saunders & Co., Ltd., 
and Mr. Sydney G. Leech joins the Board of the Twiss Co. and 
Mr. G. V. Twiss becomes a director of Messrs. Saunders. The 
facilities already possessed by the Twiss Co. with regard to 
designing and manufacturing transmission-line material and 
equipment will thus be augmented by the extensive contracting, 
erecting and maintaining, experience and organisation of Messrs. 
Saunders, go that the companies can supply overhead transmission 
lines for extra-high or low-tension erected complete in every 
detail. Each company will maintain its own individuality, and 
inquiries for transmission-line material and equipment should be 
sent, as hitherto, to Twiss Enginecring and Electric Transmission, 
Ltd., at 62-63. Queen Street, EC. 4, Loudon ; but inquiries for 
tra smission lines erected complete may be sent either to the 
Twiss Co. or to Messrs. J. B, Saunders & Co., Ltd., at Cromwell 
House. 6-9, Surrey Street, Strand, W C., London, when, in either 
case, the same joint service will be rendered. 

Mr. C. J. ELTON and Mr. WILLIAM CRAWFORD (partners of 
Messrs. Kilburn, Brown & Co.), together with Mr. J. SCRIVENER, 
commercial manager, and Capt. S. R. MULLARD, M.B.E., 
A.M.LE.E., works manager, have been appointed directors of the 
“7” Electric Lamp Manufacturing Co., Ltd., Messrs. Kilburn, 
Brown & Co. continuing to act as secretaries of thecompany. The 
management of the company has for some time been conducted 


with the co-operation of the gentlemen now forming the Board, 
We understand that the past year's trading has been particularly 
successful. The company's programme for the future is on an 
extensive scale, arrangements having been made for increased 
output to meet the expanding demand for their “ Z” drawn-wire 
lamps, and the General Supply Section is to be greatly augmented 
by new lines and increased stocks. 

Messrs, P. W. PENTY & R. MARGETTS have resigned their 
positions on the staff of the Bradford Dyers’ Association's elec- 
trical department, and have taken premises at 17, Ivegate, Bradford, 
to carry on the business of electrical and mechanical engineers. 
They desire to receive catalogues from electrical manufacturers 
and factors, especially of plant, switchgear, &c., for chemical and 
dyeworks installations. 

Messrs. ARNOLD & Sons, of Standard Works, Lawrence Road, 
Tottenham, N. 15, announce that as war contracts are closing they 
are in a position to undertake machine shop work, tool-making, 
scientific instrument work, electro-plating, and other such work 
for other firms. 

Mr. Henry ADAM, having been discharged from the Army, has 
recommenced business at the Electric Works and Garage, Anntield 
Plain. Catalogues of lighting and power accessories are asked 
for. 

THE SIGNAL ELECTRIC Co., LTD., of Norfolk House, Laurence 
Pountney Hill, Cannon Street, E.C., has been formed for the pur- 
pose of manufacturing signal and other electrical apparatus—such 
as telephones, bells, indicators. dry cells, wireless sets, &c. The 
company desires to receive trade catalogues. 

Owing to increased trade, the LONDON ELECTRIC FIRM have 
taken larger offices and stores at Fulwood House, High Holborn, 
W.C. 1, where they will carry much larger stocks. Telephone 
(unaltered), “ Holborn 4862.” 

Owing to the difficulty of meeting the demand for their 
“Westool” portable electric drills and other tools with their 
present facilities, the WESTMINSTER TOOL AND ELECTRIC CO. are 
erecting new works at Putney, where their head office will be. 
All communications intended for the head office or works, should 
therefore be addressed :—Westool Works, 116, Putney Bridge Road. 
London, S.W. 15. New telephone No. “Putney 1179.” Tele- 
graphic address :—"* Westolelco-Put, London.” 

Mersses. SCHOFIELD & KENDALL, cinematograph and electrical 
apparatus makers, have opened premises at 483, Manchester Road, 
Bradford. 

Ex-CaptT, W. PALMER and Ex-SERGT. J. E. RILEY have com- 
menced business as electrical engineers, under the style of Messrs. 


Palmer, Riley & Co, at Market Chambers, Blackburn Road, 
Accrington. 


A Danish Cable Factory.—During the early part of the 
war certain interests in Denmark reached the conclusion that if 
they did not very soon proceed with the formation of a native 
cable-making company, foreign firms might be disposed to start 
manufacturing branches in Denmark, and thus check any Danish 
prospects in this direction. It was with the object of counter- 
acting any movements in this respect that the A. 8. Den Danske 
Kabelfabrik was formed in the autumn of 1916 exclusively with 
Danish capital, and a year later the factory and administrative 
buildings had been built and were ready for use at Fredericks- 
holms haven, Copenhagen. At the end of 1917 it was found 
possible to inaugurate working in the wire-drawing mill both with 
copper and steel, but full activity was out of the question, as some 
of the machinery which had been ordered in America was still 
outstanding. Under these circumstances, the directors decided to 
construct this machinery on their own account, and this problem 
is declared to have been satisfactorily solved with the co-operation 
of Danish engineering firms. The managing director is reported 
to have opened up connections with important firms in England 


and America on the occasion of his visits to these countries in 1917 
and 1918. 


A Dutch Manufacturing Co.—The report of the directors 
of the Hengelosche Elektrische en Mechanische Apparaten Fabriek, 
of Hengelo, dealing with the year 1918-19, states that notwithstanding 
the co-operation of various factors which continued to offer diff- 
culties in working, the gross profits realised were the highest on 
record. The stagnation produced in November through the end of 
the state of war, brought about a considerable decline in the com- 
pany's prices ; orders in prospect were postponed, and other orders 
were cancelled. Since the beginning of the new financial year, 
however, a considerable improvement in conditions had taken 
place: raw materials were now being supplied in plenty, and the 
works could again be carried on with full activity. The demand 
had also increased, and sales could be effected at profitable prices. 
After setting aside £86.000 for depreciation the net profits 12 
1918-19 amounted to £36,000, as against £102,000, and the divi- 
dend is at the rate of 8 per cent. on share capital of £250,010, th’s 
comparing with 18 per cent. on £187,000 in 1917-18. . 


Proposed Amalgamation of Engineering Unions.—The 
Birmingham Post stated last week that engineering and other 
Trade Unions have before tbem a scheme for amalgamation under 
the title of the Amalgamated Engineering Union. A ballot 18 


about to be taken. The A.S.E. and the Electrical Trades Union 
are concerned in the scheme. 

According to later information in the Manchester Daily Dispatch, 
the movement is still wider in its ambitions, for the A.S.E. have 
selected three of their working members. Messrs. J. C. Little. 
George Spence, and T. Newall, to visit Canada and America, along 
with a representative of the Executive Council, for the purpose x 
negotiating a scheme of amalgamation with engineers On the 
other side of the Atlantic. 
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Italian Electrical Companies.—There has been formed 
at Catania, with a capital of 100.000 lire, the Elettron-Studio 
Tecnico Invegneria Industriale Giacomo d'Angelo e Ca., for the 
exploiting of the electrical industry in all its applications, 

With a capital of 1,300.000 lire there has been recently formed 
at I'Salcito, the Società Anonima per Impianti Elettrici, for the 
production and distribution of electric current for lighting and 
industrial purposes. 

There has been established at Spezia, the Officine Elettro- 
Meccaniche Baldrini e Ca., for the construction of locomotors and 
the Baldrini patent meters. The capital of the concern is 
120,000 lire. 

Ing. Q. sel Martino e Ca. is the style of a newly-formed com- 
pany, with a capital of 50,000 lire, for constructional materials and 
elevtric representation. 

The Fabbrica Apparati Telefonici Materiali Elettrici has been 
formed at Rome, with a capital of 2,000,000 lire, for the manu- 
facture of the articles named in its title. 

The Societa Idro-elettrica Piemontese, of Turin, has increased its 
capital from 15,000,000 lire to 40,000,000 lire, with a view to 
acquiring the majority of the shares of the Società Piemontese, 
and the Societa Piemonte Centrale di Elettricita, in order to 
realise its programme of extensions in the provinces of Piedmonte 
and Alessandria, 

The Società Industria Elettrotecnica Ing. Pietro Coletti e Ca. 
has been formed at Milan, with a capital of 100,000 lire, to take 
over the business of the firm of Ing. Pietro Coletti, Reboglio, 
Cavinato e Ca, 

Under the title of Caitiera Valvagsori Valle di Lanzo has been 
constituted at Turin a company with a capital of 5,000,000 lire, 
for the generation and sale of electric current for every use. 

The Società Anonima delle Tramvie Elettriche della Provincia di 
Salerno has written down its original capital of 3,500,000 lire 
to 1,750,000, and augmented its capital to 4,500,000 lire. 

The Società Anonima Rigenerazione Lampade Elettriche has 
increased its capital to 1,000,000 lire. 

The Società Anonima per l'utilizzazione delle Forze idrauliche 
della Dalmazia (Kerka), whose seat is at Trieste, has decided to 
increase its capital from 14,000,000 crowns to 21,000.000 crowns. 

Owing to services rendered to the Government during the war, 
the Società Sicula per Imprese Elettriche, of Palermo, closes its 
lat working year with considerable loss, which may, says 
U'Elettrotecnica, eventuate in its liquidation. It has been seven 
years in existence. It is proposed to transform its present steam 
installation to hydroelectric. 


Catalogues and Lists.—Sux Evectrican Co., Lro., 
51-59, Neal Street, Long Acre, London, W.C. 2.—Eight-paye 
illustrated list giving particulars and prices of standard electrical 
conduit and conduit fittings ; also a leaflet describing and pricing 
(for the trade) the Xcel electric iron, a new and entirely British- 
made line; a folder, also issued relating to this iron, has been 
prepared for the electrical contractor and retailer for distribution 
to the general public. 

Mr. C. ORGEL, 111, Great Eastern Street, London, E.C. 2.—Net 
trade price leaflet of electrical accessories. 

ENTERPRISE MANUFACTURING Co., Gun Street Electrical 
ao Bishopsgate, London, E. 1.—Stock price sheet of conduit 

ings. 

THE VAUGHAN CRANE Co., LTD., Openshaw, Manchester.— 
Booklet (No. 6) of 26 pages, containing specification, price and 
other particulars of Vaughan electric blocks, illustrated with half- 
tones and diagrams. The blocks are suitable for use at a fixed 
point, or suspended from a trolley on an overhead travelling crane, 
or on an overhead running track. 


Book Notices.— We extend to our old-established contem- 
porary, L Electricien (M. Dunod, 47 and 49, Quai des Grands 
Augustins, Paris), a cordial welcome on its reappearance after 
nearly five years’ suspension. Almost immediately on the declara- 
tion of war in 1914 the then editor took up important duties under 
the French Government in connection with the military telegraph 
system of Paris. The paper ceased operations for the period of 
the war. It has now recommenced publication, twice a month. 
It is one of our earliest French electrical contemporaries. and has 
reached ite 35th year. We wish it complete and uninterrupted 
success under the new Rédacteur en Chef, M. Maurice Soubrier. 

“Electrical Power Engineer.” The official organ of the Elec- 
trical Power Engineers’ Association. No. 1, Vol. I. July, 1919. 
Manchester : Electrical Power Engineers’ Association. Price 2d. 
_" Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII, No, 7, July. 1919. New York: The Institute. 
Price $1, 

“Elementary Lessons in Electricity for Bioscope Operators.” 
By L. Calisch. Pp. x + 133 and 35 figs. London: Bioscope Pub- 
lishing Co., Ltd. Price 3s. 6d. net. 

“Technical Reporting.’ (Centenary Edition Revised.) By T. A. 
Reed. London: Sir Isaac Pitman & Son. Price 3s. 6d. 

“ Motor Transport Year-Book and Directory.” Vol. IV for 1919. 
London : Electrical Press, Ltd. Price 12s, 6d. net. 


Tees-side Engineers and the 44-Hour Week.— After 
being on strike eight weeks on the question of a 44-hour working 
week, the engineers and allied tradesmen employed at iron and 
steel works on the Tees-side have decided to resume work under 
normal conditions, a ballot taken on Saturday resulting in a large 
majority being in favour of the acceptance of the employers’ offer 
of a joint conference. Failing a settlement by this conference the 
points in dispute will be referred to arbitration. Six weeks ago 
the men rejected the offer which they have now accepted.— Da ily 
Telegraph, 


Patent Application.—Messrs. B. G. Battson, J. F. 
Woosnam, and H. G. White, executors of R. F. Venner, have 
applied for restoration of Patent No. 23 082, of 1912, granted to 
R. F. Venner for “Improvements in electric cooking and heating 


apparatus.” 


Imperial Preference.—The London Gazette for August 8th 
contains the following Regulations issued by the Board of Trade 
under the Finance Act, 1919, “as to the proportion of value 
resulting from Labour within the British Empire ” :— 

1. Save as hereinafter provided. goods shall not be deemed, for 
the purposes of Section 8 of the Finance Act, 1919, to have been 
manufactured in the British Empire unless at least 25 per cent. 
of their total value is the result of labour within the British 
Empire. : 

2. In the case of those classes of those goods in respect of which 
an Order has been made by the Board of Trade under Section 8, 
Sub-Section (2) of the Finance Act, 1919, no part of the goods shall 
be deemed to have been manufactured in the British Empire unless 
at least 5 per cent. of the total value of the goods is the result of 
labour within the British Empire. 

3. Where a number of separate articles are included in one parcel 
or shipment, each and every article shall be considered separately 
for the purpose of calculating the proportion of value due to labour 
within the Empire. 

4. For the purposes of these regulations the total value of an 
article shall be its cost to the manufacturer at the factory or 
works, and shall include the value of containers and other forms 
of interior packing ordinarily sold with the article when it is sold 
retail, but shall not include the manufacturer's or exporter’s profit 
or the cost of exterior packing, carriage to port, and other charges 
incidental to the export of the goods subsequent to their manu- 
facture. 

5. In calculating the proportion of value which is the result of 
labour within the British Empire, there may be included under the 
head of labour the cost to the manufacturer of any materials of 
purely Empire origin entering into the composition of the article 
(including the interior packing specified in the Regulation (4), 
the cost of manufacture including wages, proportion of fuel, super- 
vision and other factory expenses, and the cost of the labour of 
packing for retail sale. 

The following may not be included in the proportion of value 
which is the result of Empire labour—namely, any materials or 
interior packings not entirely of Empire origin, manufacturer's 
profit or the profit or remuneration of any trader, agent, broker, or 
other person dealing in the article in its finished condition, the 
expenses of placing the goods in outside packages for export and 
the cost of such packages, transportation charges, insurance, and 
any other charges for services after the goods leave the place of 
production or manufacture. 

6. Any question arising on the interpretation of these regulations 
shall be referred to the Board of Trade, whose decision shall be 


final. 


Government Guarantee for British Exporters.—The 
Times Parliamentary Correspondent says that the Government 
have come to an important decision affecting our trading relations 
with the new States which have been set up on the Continent of 
Europe and with parts of Russia. They have decided to set aside 
£25,000,000 as a guarantee to British exporters against loss in 
their trading operations with these lands, which at the moment 
have neither a satisfactory currency nor enough goods to exchange 
for British exports to them. 


For Sale.—toke-on-Trent Corporation invites offers for 
surplus arc lamps, carbons, sundry fittings, and scrap material. 
See our advertisement pages to-day. 


Anglo-Italian Trade.—In reply to Lieut.-Colonel Aubrey 
Herbert, Mr. Bridgeman, Parliamentary Secretary to the Board of 
Trade. states that among steps taken to encourage trade with Italy 
are the negotiation of an arrangement for the mutual relaxation of 
import restrictions in favour of one another's goods, the relaxation 
of a D.O.R. Regulation in order to permit of longer credits, the 
provision of raw materials and transport facilities, the appointment 
of a Commercial Counsellor and Commercial Secretary at Rome, 
and the strengthening of our Consular representation.— Times. 


Dissolutions and Liquidations.—RicuarpD WADE, Sons 
AND Co., LTD., Hull.—The voluntary liquidation announced in our 
issue of August Sth is purely a formal matter, due to the amalga- 
mation of the firm with others under the style of Gabriel, Wade 
and English, Ltd., with a capital of about a million. 

LEON DE RIDDER & Co., electric light and power contractors 
and electrical and mechanical engineers, West Park Works, North 
Road, Kew Gardens, S.W.. and 104 to 106, Leadenhall Street, E.C. 
—Messrs. L. L. F. and L. F. A. M.de Ridder have dissolved partner- 
ship. Mr. L. F. de Ridder has taken into partnership Mr. L. 
Mertens, and will continue the business under the same style at 
West Park Works. 

ENGINEERING PROPRIETARY, LTD., 97, New Bond Street, W.— 
Liquidator, Mr. A. H. Partridge, 3, Warwick Court, Gray’s Inn 
Road, W.C. 

Bankruptcy Proceedings. —W. J. McCoxse, tramway 
manager, Kingston-upon-Hull.—Last day for proofs, August 30th. 
Trustee, Mr. W. G. Hall, Union and Smith's Bank Chambers, Hull. 


Non-Ferrous Metal Industry Act.—The London Gazette 
for Avgust 12th contains a list of further additions to licences 
granted under this Act, 
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LIGHTING AND POWER NOTES. 


Bolton.—Street Liagutrsc.—The Astley Bridge Dis- 
trict Committee has accepted the tender of the Bolton Corporation 


Electrical Fittings Department for electrically lighting Blackburn 
Road and Belmont Road. 


Bootle.—Price InckEase.—The charges for electricity 
have been increased by another 20 per cent., a total war advance of 


85 per cent. On the coal-clause contracts the increase will be 10 
per cent., a total rise of 35 per cent. 


Bridlington.— Mains Extensions.—Subject to a satis- 


factory agreement, the T.C. has decided to extend the cables at an 
estimated cost of £300. 


Canterbury.— Prick ReEvision.—The T.C. has adopted 
the following scale of charges for electricity from the September 
quarter :—Lighting, flat rate, 74d. per unit; maximum demand 
rate, 8d. and 6d.; outside lamps, 64d.; motor-generators, 3d. ; 
power and heating. 3d. To power consumers there is a rebate of 
sd. per unit if over 500 units per quarter are consumed, and of 1d. 
per unit if over 5,000. 


Chatham.—PRICE IncrEASE.—The Kent E.P. Co. has 


increased the price of electricity for power to 3d. per unit net, as 
from August lst. 


Chester.— Prick IxcrkEase.—The T.C. has advanced the 


price of electricity from September 29th for all purposes by another 
10 per cent. 


Continental.—Srain.—An application has been made to 
the Spanish Government for a concession to put down plant to 
utilise the water power of the river Tort, near Ritart (Province of 
Cerona), to generate electricity. 

FRANCE.—The Paris Conceil Municipal has approved new works 
to be carried out in 1919-20, estimated to cost £3,000,000, for the 
distribution of electricity. 


Deal.—Time ExtTrEnsion.—-The B. of T. has extended 
for six months the Deal and Walmer Gas and Electricity Act, 1914. 


Dewsbnry.— Price INcrEase.—The T.C. has advanced 
the price of electricity to lighting consumers from 35 per cent. 
above pre-war rates to 40 per cent. ; rateable value system, from 
40 to 50 per cent. above pre-war; power aud heating, from 60 to 
70 per cent. 

RESTRICTED SuPPLY.—The T.C. has approved a joint recom- 
mendation of the Dewsbury, Batley, Spenborough, and Heckmond- 
wike Electricity Committees that the tramway companies serving 
the neighbourhood, power consumers, and entertainment 
proprietors be notified that from August 18th until the coal 
situation is relieved electricity supply will be provided only 
between 6 a.m. and 9.30 p.m. on week days, and there will be no 
Sunday supply. The tramway companies were consulted in the 
matter by the Joint Committees. 


Doncaster. — WaGcres.— The National Amalgamated 
Union of Labour has accepted the following advances in wages to 
Corporation employés :—Men and women, 18 years of age and over. 
3s. per week ; adults, over 65 years of age, and youths and girls 
under 18, 28. per week ; a reduction of working hours to 48 per 
week without reduction of present wages. At the same time the 
Union asked for a reduction of hours to 47. 


Douglas (Isle of Man).—The Legislative Council has 
decided between the rival applications submitted by the Douglas 
E.L. Co. and the Douglas Corporation for powers to light Douglas 
by electricity. The Council approved the company’s scheme and 
rejected that of the Corporation. The main grounds for retusal 
were based upon the present condition of the borough finances. 


Dublin.— Prorosep Lirrry TunneL.—Borings are 
being made by the Corporation Electricity Department, with the 
permission of the Port and Docks Board, at Alexandra Basin. by 
the side of the Liffey. The intention is to carry the mains from 
the south side under the river to the North Wall and thence to the 
city, thus effecting a great saving in cables and upkeep. The 
sole object with which the present borings are being undertaken is 
the construction of a tunnel for the electric mains, but if they 
prove satisfactory, and if a tunnel for pedestrian traffic can be 
made at a reasonable cost, the Corporation will endeavour to get 
the Port Authority to join in the latter work. 


Dutch Colonies HYDROELECTRIC ScHEMES. — Large 
schemes for the development of electric power, with high-tension 
transmission, are in progress. or beiny worked out, one of which will 
develop as much as 30.000 H.P. There is undoubtedly a large 
fature for all classes of electrical machinery. German competition 
has entirely ceased for the time being, and the natural suppliers 
will be Great Britain, America and Holland. No effort should 
be spared by British manufacturers to capture their share of this 
important trade. 


Ealing.— STREET LicuTinc.—The Uxbridge Road is to 
be lighted with half-watt lamps of 200-watt standard. The 
lamp standards are to be placed at the sides of the roads. about 
400 yards apart. Hitherto the road has been lighted with are 
lamps placed on the centre standards, and the new arrangement 
became necessary owing to the removal of these posts. The new 
system will mean a saving of about £500 per annum, 


Eliesmere Port.—PRov. ORDER.—The U.D.C. has applied 
to the B. of T. for a renewal of the prov. order for EL. 
which expires to-day. The B. of T. has informed the Council 
that it has granted an order authorising the Mersey Power 
Co. to supply the Ship Canal Portland Cement Works, which is in 
the urban area, and outside the company’s area of supply. 


Exeter.—Prick IncrEasE.—The price of electricity has 


been increased by 25 per cent.. making a total war advance of 75 
per cent. 


Glasgow.— YEAR'S WorkinG.—The annual report on 
the working of the electricity undertaking for the year ending 
May 3lst last, shows a revenue of £865,039, an increase of 
£76,037; working charges, £467,259, an increase of £24,542; 
depreciation, £60,464 ; interest, £106,482 ; sinking fund, £98,073: 
a surplus of £32,762 was transferred to the reserve fund, which 
now stands at £64,008. The net profit was an increase of £25,616 
over last year. 


Glossop.— PRICE INcREAsE.—The Urban E.S. Co. has 
increased the price of electricity for power, from August lst, the 
tariff now being :—First 100 units per quarter, 4d., plus 65 per 
cent. ; heat, 3,000, 13d., plus 65 per cent. ; beyond, ld., plus 65 per 
cent. 


Halifax.—Price INxcreasr.—The price of electricity 
has been increased from 54d. to 7d. per cent. for lighting, against 
4d. prior to the war, and for power by 30 per cent., the previous 
war increase being 724 per cent. 


High Wycombe.—Price IncRease.—The E.L. and P. 
(‘o. has increased the price of electricity for power and heating by 
another 25 per cent., a8 from August lst. 


Honley.—Marxs Extensions.—The B. of G. having 
applied for the extension of the electric mains to the Deanhouse 
Institution, the initial expense of which would be £460, the U.D.C. 
is to inform the Board that the Council will carry out such exten- 
sions if the Guardians will bear the initial expense. 

RESTRICTED SUPPLY.—Owing to the coal shortage, electricity 
and gas was cut off from all classes of consumers from 1 p.m. to 
7 p.m. and from 10 p.m. to 6 a.m., as from Monday last, the 
chairman being given power to vary the curtailment in the event 
of further coal becoming available. | 


India. —BurMa.—The new hydro-electric plant installed 
at the Kaubauk Mine is the first of its kind to be erected in the 
district. Kaubauk is about 60 miles from Tavoy Town, and the 
scheme is important because it provides the mining company with 
power for the successful and profitable exploitation of the alluvial 
deposits that exist in the Tavoy district. It also furnishes to the 
wolfram industry in particular, and to the province in general, an 
incentive to utilise the natural resources so abundantly granted to 
Burma. About 3 miles to the southward of Kaubauk. and at the 
top of hills 3.000 ft. high, is a natural horseshoe-shaped valley 
across the heel of which a dam has been built, which impounds a 
reservoir which stores 500 million gallons of water. About 3 miles 
of pipe line convey the water to the power house, built on the 
edge of the mine at Kaubauk, the last portion of the pipe dropping 
nearly perpendicularly some 1.800 ft., and the head at the power 
house is 2,094 ft. 
of which is being utilised by the generator so far installed. The 
energy generated operates the machinery on a pump dredge, which 
uses t00 H.P., and also drives a ten-stamp battery which crushes 
the ore from the reefs in the hills. 

BomMBAY.—The report of the directors of the Bombay E.S. and 
Tramways Co. for the year ending December 31st last, shows that 
the total revenue for the year amounted to Ra. 76,91,347. and the 
total expenditure to Rs. 32,67,097, The company’s new 6,000 iW. 
turbo-yenerator is now in service, and promises to give exce‘lent 
results. 

The directors of the Framji Petit Mills propose to electrically 
drive their mill, and are negotiating with the Tata Hydro-Electr« 
Supply Co. 

GWALIOR.—The Parbati Scheme, which is now under course of 
construction, provides for the damming of the Parbati River at 
Kaketo to a height of 150 ft. and the release of the encatchment 
water by means of a canal that runs along a range of natural hills 
for a distance of 40 miles to the outskirts of the city of Gwalior, 
where it drops down 300 ft. into turbines generating sufficient 
power to supply the needs of the town for lighting and fans and 
existing factory purposes. 

AHMEDABAD.—The report of the Ahmedabad Electricity Co. for 
the vear ended September 30th, 1918, shows that it was compelled 
to notity the public of its inability to accept any new applications 
for supply after September 7th, 1918, as, after making provision 
for all contracts then existing, the capacity of the plant was not 
sutħicient to meet further demands upon it. Until conditions 
permit of the purchase of additional plant on a more extended 
svale, the directors fear the natural expansion of the company £ 
business must of necessity be curtailed. The total number of 
applications for supply received was 833. The units sold during 
the period under review were 5,16,877, as under :—55,429 for public 
lamps, 165,443 for lighting and fans, and 2,98,005 for power. The 
increase in the number of units sold for power purposes is largely 
due to the mill loads. The year's working resulted in a net profit 
of Rs. 58,168. The directors have arranged with Mess. 
Callender’s Cable and Construction Co., Ltd.. for the maintenance 


of the distribution system for a further period of 12 months from 
December 1st, 1918, 


The available energy is 1,000 B.H.P., only half - 
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Kilmarnock.—Pricr INckease.—The T.C. has increased 
the price of electricity for lighting by 124 per cent., from August 
15th. Meter rents are unaltered, and the coal clause automatically 
raises the price for power. 

Lye.—STREET Licgutmnc.—The U.D.C. has decided to 
electrically light the streets, 


Lincoln.—PRICE INcREASE.—The T.C. is to increase the 
price of electricity from the end of the present quarter by 20 per 
cent., making a total advance on pre-war rates of 70 per cent. 


Llandyssul (Cardiganshire) —E.L. Scueme.—Work has 


been commenced in connection with the E.L. scheme being 
promoted by Mr. J. Isaac Thomas, 

London.— BERMONDSEY.—Charges for electricity are to 
be increased by 10 per cent. 

The Charing Cross, West End, and City E.S. Co. is applying to 
the B. of T. for power to increase the maximum charge from 6d. to 
8d. per unit. 

Malvern.—Parick INcREASE.—The U.D.C. is to increase 
the price of electricity by Id. per unit from the meter readings at 
Michaelmas, subject to the B.of T. granting an order for the 
maximum prices to be increased by 2d. per unit. 


Manchester.— TEXTILE TRADE AND ELECTRIFICATION.— 
A trade correspondent learns from reliable sources that both the 
Fine Cotton Spinners’ Association and the Calico Bleachers’ Asso- 
ciation, Manchester, intend adopting electricity on an extensive 
soale in connection with the big programme of extensions they 
contemplate carrying out in the near future in the Manchester 


and Bolton areas. 


Mansfield.—Loan Sancrion.—The T.C. has received 
sanction to a loan of £20,500 for new generating plant. A prov. 
order is being applied for to enable the Council to supply electricity 
in bulk, or otherwise, to Kirkby, Sutton-in-Ashfield, and Huth- 
waite. A similar order is being sought by the Derbyshire and 
Notts. E.P. Co. 


Pudsey.—RESTRICTED SupPLy.—Owing to the coal 
shortage, electricity supply has been cut off between midnight and 
6 a.m., beginning on Friday night last. 

Ramsgate-—Price Increase.—The E.S. Co. has 
increased the price of energy for power by a further 30 per cent., 
a total war advance of 50 per cent. 


Richborough.—Crani Drivers’ Hien Waces.—The 
men employed as crane drivers by the South-Eastern Railway Co. 
at the new cross-Channel ferry port, in Kent, although their weekly 
wages now average, it is stated, £5 12s., have forwarded to head- 
quarters in London a request for weekly wages of £9 15s. (£507 
per annum), and have threatened to strike if their demands are 
not met. 

Shelley. — Prov. Orper.—The U.D.C. is to support the 
application of the Electrical Distribution of Yorkshire, Ltd., for a 
prov. order for the supply of electricity. 

Shrewsbury.— YEAR’S WorKING.—The total income of 
the electricity undertaking for the past year amounted to £12,444, 
an increase of £1,102. There was a gross profit of £3,346, but 
after providing for loan payments and sinking fund charges, there 
was a deficit of £93. 


Sleaford (Lincs.).—Price IncrEASE.—Owing to the 
6s, increase in the price of coal, the charges for electricity are to 
be increased. 

St. Helens —Loan SancTion.—Ministry of Health 
sanction to borrow £1,700 for the laying of cable in the Pocket 
nook area has been obtained. With regard to certain other exten- 
sions, the B. of T. suggests that the increased load misht be met 
by obtaining a supply of electrical energy from other sources, and 
a deputation has been appointed to interview Sir John Snell on the 
matter. The Electricity Committee has decided to apply to the 
Ministry of Health for sanction to a further loan of £2,223, being the 
amount overspent on asanction dated September, 1915, for £15,000, 
for the purposes of electricity extension in connection with the pur- 
chase of plant. The electrical engineer also reports a net amount 
overspent of £1,057 in connection with the laying and construction 
of mains and services, and that a further amount of £4,943 is 
required for prospective mains and services. Application is to be 
made to the Ministry of Health for sanction to borrow these two 
sums, whilst a further amount of £598 overspent on a loan for 
ray 00 sanctioned in January, 118, is to be debited to the reserve 

und, 

PRICE INCREASE.—In view of the increased cost of coal, the 
charges for electricity, both for power and lighting, are to be in- 
creased ag from August Ist to 80 per cent., instead of 70 per cent. 
as hitherto. 


Strattord-on-Avon.—Proposip PRICE JNcREASE.—The 
Electricity Co. has applied to the B. of T. for power to increase the 
statutory charges for electricity for lighting by 2d. per unit. 

Stroud (Glos.).—NEW (GENERATING Sration.—The 
ES. Co. has applied to the B. of T. for sanction to construct a 
generating station at Bowbridge, in the area of the R.D.C. 

Swansea,—Time Exrension.—The B. of T. has extended 
until August 7th, 1920, the Svransea Corporation Act, 1912. 


Tasmania,—YEAR’s WorxiInc.—The Launceston city 
electrical engineer (Mr. R. J. Strike), in his report for the year 
ended June 40th last, states that the revenue from light and power 
was £25,447, an increase of £1,490 over last year, made up as 
follows :—Private lighting, £11,181, increase £655; street lighting, 
£3,117, increase £42; power, £7,596, increase £684 ; heating, &c., 
£1,552, increase £88 ; rentals, motors, heaters, meters, &c., £2,001, 
increase £10. The working expenses totalled £11,485, an increase 
of £206. The balance of £13,962, being the highest amount so 
far carried forward to this account. Interest and sinking fund 
payments absorbed £9,876, leaving a net profit on the year's 
working of £4,056. Out of this profit £4,000 has been transferred 
to the general account of the city, making a total of £15,272 so 
far handed over to to this account. The expenditure on the under- 
taking totals £203,950, and by transfers from the reserve fund the 
capital account now stands at £172,974. The accumulated funds 
are :—Sinking fund, £43,150, equal to 25°3 per cent. of capital ; 
reserve fund, £9,244, equal to 5'3 per cent. of capital. The gross 
profits of the undertaking since its initiation in 1895 now total 
£194,159, out of which it has paid interest on the money borrowed, 
and transferred moneys, as follows :—Transferred to sinking fund, 
£29,861 ; reserve fund, £36,602 ; general account, £15,272 ; total, 
£81,735. The connections to the mains total 6,035 Kw. (8,090 
E.H P.) made up as follows :—Lighting, 1,861 KW.; power, 
3.087 KW.; heating, 1,087 kw. The increase over last year was 
312 kw., made up as follows :—182 lighting connections repre- 
senting 3,108 30-watt lamps; 40 motors, representing 161 B.H.P. ; 
90 heaters, irons, &., representing 75 Kw. The maximum load on 
the combined stations was 1,408 KW., equivalent to 1,887 E.H.P., 
being an overload of 171 KW. on the normal rating of the machines 
running at the time. The number of units generated totalled 
4,079,130, an increase of 227,250 over last year. 

Todmorden.—BuLK Suppiy.—The Yorkshire E.P. Co. 
has completed negotiations for a bulk supply of electricity to the 
borough. 

Tunbridge Wells —PRrick Ixncrkase.—The T.C. is to 
increase the price of electricity, as from September 29th, by 2d. 
per unit for lighting ; by 1d. for heating and power ; and by 10 per 
cent. for public lighting; and to apply to the B. of T. for an 
order to increase the charge to consumers at Speldhurst from 7d. to 
9d. per unit, 

United States.—According to the Engineer, the total 
number of electricity generating establishments in the United 
States in 1917 was 6,541, 4.224 being private and 2,317 muncipal 
undertakings. The total primary power in 1917 amounted to nearly 
13,000,000 H.P., an increase of 70'S per cent. as compared with 1912. 
Of this power about two-thirds was derived from steam and about 
one-third from water, the slight surplus being obtained from 
internal combustion enyines. The total dynamo capacity in 1917 
was, roughly, 9,000,000 KW., 74°3 percent. more than in 1912; while 
the output of energy aggregated 25,500,000 kw.-hours, an increase 
of 119°Y per cent. for the period 1907-12, 

Watford.— Prick Increase.—The price of electricity 
has been increased for lighting to Sd. per unit, and for other pur- 
poses by 10 per cent., as from the quarter commencing October, 
The charge for power for pumping at the sewage works is to be 
increased by 20 per cent. Application has been made to increase 
the minimum price from 8d. to 9d. per unit. 


West Ham.—YEAR’s Workinc.—The accounts for the 
year ending March 31st last show that 45,750,681 against 
42.856.405 units were generated, and the quantity sold was :--- 
Private lighting 2,325,340, against 2,515,834 ; power 29,787,225, 
against 27,250,787 ; heating and cooking 366,474, ayainst 412,429 ; 
public lighting 172,556, against 59,261: tramways 5,594,658, 
avainst 6,598,589. The maximum supply demanded was 11.450, 
avainst 12,075 KW. Working expenses increased by £44,032 to 
£204,514 ; in addition, war allowances amounted to £4,082. The 
income increased by £49,037 to £230,741; yross profit increased 
by £5,004 to £206,227, or, after including war allowances, an in- 
crease of £5.637, Repayment of mortyaye loans, contributions to 
sinking funds, and interest amounted to £416,931, and special 
expenditure to £564, which leaves a deficit of £24,975. 


TRAMWAY AND RAILWAY NOTES. 


Brighton.—TrRAck Reconstrucriox.—On the improve- 
ment of the tramway track £10,000 is to be spent per annum for 
the next seven years, in addition to the whole of the present 
reserve aud renewals fund, which now stands at £22,533. 


Bristol.—The B. of T. has extended, until June 24th, 
1920, the Bristol Tramways Act, 1915. 


Burnley—YtAr’s WorkING.—The annual report on 
the working of the tramway undertaking for the year ending 
March 31st last, shows that the number of passengers carried in- 
creased by 2,815,587 to 20,111,603; gross income by £26 732 to 
£124,212. Electricity used increased by 162.684 to 3.601,557 units. 
Working expenses amounted to £95,209, against £68,203 ; interest 
was £6,247, against £6,590 ; sinking fund £9,171, against £8,941, 
now stands at £107,990. The net balance was disposed of as 
under :—Rent on tramways owned by outside authorities, £1,456 ; 
income-tax, £0.379 ; reserve fund, £6,020, which latter now stands 


at £41,214. 
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Bury (Lancashire) —Ho.pays.—The T.C. has decided 
to grant six days’ holiday, with pay, yearly to the skilled men em- 


ployed at the tramway depot, the days to include Christmas Day, 
New Year’s Day, and Good Friday. 


Dublin.—Forty-E1cut Hours Wrerx.—The Dublin 
United (Electric) Tramways Co. has inaugurated a 4&-hours’ week 
for its employés, which means a reduction of 12 working hours in 
the week. Sunday work will be paid for at overtime rates, and a 
rest day is to be given every seventh day, though, should work be 
necessary On this day, payment will be made at the rate of time- 
and-an-eighth. The parcels employés do not come under the new 
arrangement. but they are seeking concessions. 


Lancaster, —ELEcTRIC ’Buses.—The T.C. has appointed 


a Committee to consider the substitution of electric ‘buses for 
tramcars. 


Liverpool.—StTRIKE.—The tramway strike was settled on 
Friday, last week, the men resuming work on pre-strike con- 
ditions, Wages and working hours are to be considered at the next 
meeting of the Tramways Committee. 


London,—StrIKE.—With the return of the strikers, the 
full services on the London and South-Western Railway and the 
City and South London tube were running on Friday last. 

L.C.C. Pays DAMAaGrEsS.—The L.C.C. was ordered to pay £30 
damages and costs at Lambeth County Court last week to Mrs. A. 
Garland for injuries received in falling off a tramcar. She was 
boarding the car when the conductor shouted from inside, “ Full 
up; get off.” The car started, and she was thrown into the road 
and badly injured. The chain was not fastened at the entrance. 

Owing to an electrical defect to a train at Mark Lane on the 
District Railway on Saturday morning, west-bound trains were 
delayed for about 20 minutes at a busy period. 

Heat causing the rails on a section of the District Railway to 
bulge upwards, the service was temporarily restricted to a single 
line between North Ealing and Sudbury. 


Maidstone.—The T.C. has deferred for a year the scheme 
of tramways through the North Ward to Chatham. The pre-war 


cost was £129,800, and the present-day outlay is estimated at 
& 233,000. 


Salford.— Women EMPLOYES.—The dispute which arose 
with reference to the continued employment of women, who were 
engaged in 1915 to replace men called up for service, at the cash 
receiving Officers of the tramways department. was settled on August 
ith. A deputation from the employ¢s waited on the Tramways 
Committee, and after an interchange of views, the Committee 
passed a resolution that with a view to finding employment for 
discharged or demobilised soldiers, the present staff of female 
receiving clerks be replaced by male clerks, such decision not to 
prejudice any action of the Committee in the future. 


St. Helens, —PurcHase.—The Corporation is on the 
point of taking over the local tramways from the New St. 
Helens and District Tramways Co., the lease expiring in a 
a few weeks’ time. The Corporation has already appointed its own 
manager, and has resolved that he obtain tenders for the supply of 
four new tramcars, also that he should approach the South Lanca- 
shire Tramways Co. and report as to a possible arrangement by 
which the St. Helens Corporation cars shall run on the length of 
line between Haydock and Ashton-in-Makerfield, the running powers 
of the Corporation already extending as far as Haydock in that 
direction. In the other direction, towards Liverpool, the Cor- 
poration running powers extend as far as Prescot, where they will 
join up with the Liverpool Corporation cars, which will take over 
the company’s powers from Knotty Ash to Prescot. The Tram- 
ways Committee has had a report with regard to the plant and 
furniture now in possession of the Tramways Co., which has 
asked the Committee to nominate a valuer, and Mr. John Pritchard, 
of the Brooksfield Foundry, St. Helens, is to act on behalf of the 
Corporation. The Committee has decided to take over the 
employcs, as far as possible in their present capacities, subject to 
satisfactory services. and has also resolved to obtain quotations for 
insurance against third-party claims, including claims in respect of 
the track and overhead equipment, and to become members of the 
Municipal Tramways Association and the Tramways and Light 
Railways Association. 


Swansea.—liME EXrenston.—The B. of T. has ex- 
tended for 12 months the Swansea Corporation Act, 1912, for the 
completion of the tramways. 


Tasmania.— YEAR’Ss Workinc.—The annual report on 
the working of the Launceston tramways undertaking shows that 
the track mileage remains the same as at the end of June, 1917. 
The total revenue from all sources was £25,064, an increase of 
1.295 over the previous year. Of the total revenue the traffic 
receipts were £24,988, an increase of £1,063. The total expenses, 
including interest, &c., was £26.347, an increase of £3,540 over 
the year 1917. The principal items of increase were :—Wages of 
motormen. conductors, &c.. £2,112; permanent way. repairs. &c., 
£627 ; cars, maintenance and repairs, £726. The total increase in 
wages paid on both the revenue and maintenance accounts amount- 
ing to £2,890, equivalent to 26°115 per cent. Heavy cost of 
materials has also been another factor. To the net revenue account 
was carried £58.41. Interest and sinking fund absorbed £5,034, 
and maintenance £5,190, making the loss on the year’s working 
£1,283. The accumulated amount now standing to the credit of 
the sinking, reserve, and maintenance funds is £12,114. The 
passengers carried totalled 3,011,764, an increase of 278,225 over 


. 1917, while the average journeys per head of population served 


have risen to 201. The population per street-mile being 1,688 only 
these results cannot be regarded as other than satisfactory, espe- 
cially when it is considered that the car-milage run has only been 
increased by 3,282 car-miles, leas than 1 per cent. 


Willesden, ELECTRIC VEHICLE.—It is proposed to pur- 


chase an electric lorry at a cost of £1,100, for use in connection 
with the extension of mains. 


United States.—StTRIKE.—The strike on the surface 
and elevated street railways at Brooklyn resulted in a complete 
cessation of the services on Wednesday, last week. Disorders 
occurred when strikers attempted to remove strikebreakers from 
cars, whereupon police rode in them. Neveral cars were wrecked. 
The men demand recognition of their Union, an eight-hours’ day, 
and an increase of 25 per cent. in wages, all of which the Brooklyn 
Rapid Transit Co. has, so far, refused to consider. During the 
morning rush hours the company was able to run a good service, 
but during the day the attitude of the strikers grew more 
menacing. Finally, after the protection afforded by stationing two 
policemen in every tramcar and several in each underground train 
had proved jnadequate, the service was entirely suspended. 
Strikers attacked loyal drivers and policemen and wrecked cars 
in the streets. A sympathetic strike of tramwaymen in Manhatten 
is threatened. 


West Ham.—YEAR’s WorRKING.—The accounts for the 
year ending March 31st last, show that the expenditure increased 
by £30,750 to £199,576 ; in addition, war allowances amounted to 
£15,443. The income, after deducting £3,853 due to other autho- 
rities in connection with through-running, was £237,487, an 
increase of £48,636. The result, including war allowances, was a 
surplus of £22,469; excluding war allowances, there would be a 
gross profit of £37,911. Repayment of mortgage loans, contribu- 
tions to sinking funds, and interest amounted to £31.05, a decrease 
of £579, which leaves a deficit of £7,703. Excluding the £15,443 
war allowance, there would have been a surplus of £7,739. 


York, —J.oan.—Application is to be made to the B. of T. 
to extend the limit of the amount authorised to be borrowed under 
the York Light Railway Orders from £186,150 to £203,550; 
£17,400 being in respect of purchase of new cars ; triangles and 
circles at termini and overhead work, £2,150; curves at Lendel 
Bridge and overhead work, £3,997 ; and for amounts overspent, 
£1,253. 


TELEGRAPH AND TELEPHONE NOTES. 


Alsace-Lorraine. —The telegraph service was maintained 
during the Armistice by retaining the existing organisation in its 
entirety. Satisfactory working was attained three weeks after 
the French occupation., notwithstanding the fact that the Germans 
had removed all the circuits that were unimportant to them, and 
most of the switchboards and subscribers’ instruments, and the 
circuits within the zone of tire were practically destroyed. The 
return of the German personnel commenced in February, and was 
completed by April 5th, when the chiefs departed.— Tech. Supp, to 
the lteriew of the Foreign Press, 


Formosa.— According to the Reever of the River Plate, 
the telephone at Mojon del Fierro has been out of working order 
for the past month. The care of the lines is entrusted to a school- 
boy, and when the communication is interrupted. the clients them- 
selves have to carry out the repairs. 


France.—Censorship of telegrams in France will, 
according to the Zemps, be raised as from midnight to-night. 


New Marconi Patents.—Mr. G. C. Isaacs, presiding last 
week at the general meeting of the Marconi Co., stated that very 
important discoveries had been made recently in respect of wireless 
telerraphy and telephony, and patents had either been taken out or 
applied for. The company had not been able to arrive at any 
settlement with the P.M.G. in respect of services rendered during 
the war. They hoped to arrive at settlements with the Admiralty, 
War Office, aud Air Ministry, in regard to the extensive use made 
by each of them of Marconi patents. 


Magnetic Storm.—A heavy magnetic storm which began 
on Monday continued throughout the United Kingdom on Tuesday, 
affecting telegraph and telephone services and causing delays all 
over the country. Similar trouble is reported from Sweden. and in 
Spain telegraphic and telephonic communication was cut off all 
Monday morning. According to the daily Press the P.O. Engineer- 
in-Chief says the storm is the worst experienced for 10 or 12 years ; 
it affected all wires and the Irish cables were ditticult to work. 


Telephone Tariffs.— Tbe Postmaster-General states that 
the present system of charging by telephone areas will be materially 
altered in connection with the proposed revision of telephone 
tariffs. 

Writing to the Times a correspondent, who lives 44 miles from 
the telephone exchanye at Alrestord, Hampshire. says that. think- 
ing he could make good use of a disused telephone line passing 
close to his house, he wrote to the P.O. inquiring what the charge 
would be for installation and use of the line. The reply stated 
that the line belonged to another departinent. and that if it were 
available the annual rent would be £41 5s., covering 300 calls to 
the Alresford exchange, with a surcharge of £4 in the first year. 
This rent is calculated at the rate of £1 5s. per furlong beyond 


the first mile from the exchange, and works out 2s. 9d. per call for 
a distance of 4} miles. 
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CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “Oficial 


Notice” appeared.) 


OPEN. 


Australia. —SyDNEY.—September 10th. N.S.W. Railways 
and Tramways Department. D.c. motors. Chief Electrical Engineer, 


öl, Hunter Street, Sydney. 
November 10th. City Council. Supply of electric motors. 
Particulars from Electric Lighting Department, Town Hall, Sydney. 


Eccles.—August 25th. Electricity Department. Three 
500-K.V.A., 3-phase, A.C. transformers. (August 8th.) 


Edinburgh.—September 11th. T.C. Three 10,000-KW. 
turbo-alternators ; six water-tube boilers, capacity 65,000 Ib. per 
hour, (August 8th.) 

Lincoln.—eptember 2nd. Corporation. 
overhead electric crane. (August 8th.) 


London.— L.C.C.—September 2nd. Four electric tower 
wagons for the Council’s tramways. (See this issue.) 


Motherwell, —T.C. Tenders, including electric lighting, 
for trades in connection with housing scheme. Mr. W. Roas, 
Burgh Surveyor. 


Nottingham, — August 21st. 
Supply and laying E.H.T. underground mains, supply and drawing- 
in one tramway feeder cable, two 500-Kw. rotary converters, transe- 
formers and switchgear, (See this issue.) 


Stockton-on-Tees,—August 30th. District Fund, Gas 
and Electricity Committees. Six months’ supply of articles and 
stores, (See this issue.) 


Stoke-on-Trent.— Electricity Department. Cooling towers. 
(See this issue.) 


One 25-ton 


Portsmouth.—September 2nd. Tramways Committee. 
12 months’ supply of stores. &c., including various electrical items. 
(See this issue.) 


m ee a Ea aa 


CLOSED. 


Accrington.— Electricity Committee :— 

5,000 yd. of cable, £4,001.—W. T. Glover & Co., Ltd. 
" The Committee has decided. subject to the consent of the Minister 
of Health to the borrowing, to accept the tender of the B.T.H. Co. 
for turbo-generator and condensing plant. at £32,666 : turbine and 
alternator, £24,000 ; condenser, £7,800: air filter, £586. Eleven 
firms tendered. 


Blackburn.— The T.C. has accepted the tender of the 
English Electric Co., Ltd., for the erection of the new generating 
station at Whitebirk ; only two firms tendered. The total cost of 
the station is estimated at £270.000. 


Bolton. — Electricity Committee. Switchvear for Spa 
Road Works. Bertram Thomas (Manchester). 


Dundee.—Corporation Electricity Committee :— 

Ferro-concrete piling in connection with the extension of the electrica 
station at Stunnergate, £4,904,— Yorkshire Henebique Co. 

St. Helens.—T.C. — 

Cable.—B,1. & Helsby Cables, Ltd. 


Sunderland.—Corporation, 8.4.1. switchgear. Ferguson, 
Pailin & Co, 


Torquay.—T.C. :— 

Apparatus to increase the burning capacity of boilers with oil fucl.— 
_ Babcock & Wilcox, Ltd., £103. 

Storage batteries at destructor.—Tudur Accumulator Cos, Ltd., £230, 


Winchester. —T.C. :— 


Coal for the electricity works.—Messrs. R. G. Gitford and Bradbury, Son 
and Co., Ltd. 


NOTES, 


The Delon Rectifier in Agriculture.— Referring to the 
article under the above heading in our last issue, we are informed 
by Mr, C. T. Allen, assistant manager, South Wales E.P. Distri- 
bution Co., that in the experiments described, only one-half the 
complete wave of the alternating E.M.F. was utilised, as suitable 
condensers for rectifying the complete wave were not available at 
the time, therefore the maximum instantaneous voltage of the 
Supply was 45,000, whilst the pressure actually maintained was 
from 30,000 to 39,000 volts D.C. 


Electrical Development Association.—We have received 
ns pamphlets from the E.D.A. which will be found of interest to 
08 concerned. One (E.D.A. 7, July 17th) on housing schemes 


Electricity Committee. , 


and electricity supply, is directed to the management of electricity 
supply authorities, and the other; (E.D.A. 9) on housing con- 
struction and electricity supply, is for circulation amongst 
members of councils, local authorities, and those interested in the’ 
provision or control of housing colonies. We hope to refer more 


‘fully to these pamphlets at a later date. 


Educational,—An interesting report on work done during 
the period of the war at the BIRMINGHAM MUNICIPAL TECHNICAL 
SCHOOL states that facilities were afforded there for the Electrical 
Engineering Department of the University (whose buildings were 
used as a war hospital), and that two courses of full-time day 
classes were conducted in the Electrical Engineering Department, 
with the object of training wireless operators forthe Merchant Service. 
and training disabled soldiers in electrical work. The development 
of the electrical classes has been phonomenally rapid, and additional 
accommodation is now provided on three floors of a factory in 
Ludgate Hill. At one time there were 205 day students undergoing 
training simultaneously. in addition to 1,040 military and naval 
recruits. Since then 200 disabled soldiers have been entered for 
the electrical course, under a scheme sanctioned by the Ministry of 
Pensions, which pays the trainers a maintenance allowance. 
One-third of this number are still in attendance, and another third 
has completed the course and are satisfactorily placed in works. 

The Council of the City and Guilds of London Institute has 
awarded diplomas of * Associate” to the following students who 
completed a full course of instruction at the close of the recent 
Session :— ; | 

In Engineering (A.C.G.I,).—J. de Aguiar, R. H. Barfield, 
J. A. A. Best, C. Grad, A. G. Griffith, T. J. Griffiths, F. St. A. 
Hartley, G. H. Hopewell, E. W. A. Jammoulle (Siemens Medal), 
A. A. de Lemos, K. P. P. Menon, R. B. McC. Potter, J. H. Reyner 
(Henrici Medal), C. J. H. Trutch, 8. Vaughan, A. C. Warren 
(Henrici Medal), H. C. Wilkinson, E. W. Workman, R. G. P. Wyatt 
(Bramwell Medal). 

In Applied Chemistry (A.C.G.F.C.).—E. Fisher, J. R. Fraser, 
F. D. M. Hocking, S. J. Hopkins, L. Mendel, N. Plotzker, N. Singer, 
C. E. Spearing, H. G. Tribley, H. B. Williams. 

MUNICIPAL COLLEGE OF TECHNOLOGY, MANCHESTER.—We 
have received the prospectus of the 119-20 session, containing 
particulars of the University engineering courses. Prof. Miles 
Walker is the head of the Electrical Engineering Department. 


Power Factor Improvement.—A réswmé is given in the 
Electrical World of information presented at a meeting of the 
Boston Section of the Amer.I.E.E. concerning work done in New 
England in power factor improvement. In future New England 
power contracts will embody a power factor clause based on 80 per 
cent. minimum, penalties being imposed for lower power factor 
(probably 5 per cent. between 70 and 80 per cent. power factor, 
15 per cent. between 60 and 70 power factor, 25 per cent. between 
50 and 60 per cent. power factor, and 50 per cent. below 50 per 
cent. power factor), With the exception of the larger consumers, 
it is felt to be more economical to install large capacity condensers 
in the sub-station rather than smaller condensers in consumers’ 
plant. The Boston Edison Co. is penalising power factor under 
80 per cent, in the case of all consumers having 50 Kw. or higher 
demand. 


Scientific Lighting and Industrial Efficiency.—In a 
lecture on this subject at the British Scientific Products Exhibition, 
on July 28th, Mr. Leon Gaster pointed out the close relation 
existing between good industrial lighting and the health of workers, 
and gave many instances of accidents due to insufficient or badly- 
arranged conditions of illumination. Light, he said, was a ‘ tool,” 
and it was absurd to install expensive machinery and to pay highly- 
skilled workmen, and then to neglect the relatively small 
expenditure on illumination necessary to the efficient performance 
of work. Instances were quoted showing that, as a result of 
improved lighting conditions, increases in output of 8-27 per cent., 
had been recorded, and another factor of importance was the 
reduction in the amount of spoiled work. The cost of lighting 
formed only a small proportion, in some cases less than 1 per cent, 
of the wages bill. Good industrial lighting was, therefore, amply 
justified on economic as well as on humanitarian grounds. Mr. 
Gaster recalled that previous to the war inquiries into industrial 
lighting were being initiated by several of the chief European 
countries, and in the case of Great Britain, the Departmental 
(Home Office) Committee on Lighting in Factories and Workshops 
had been duly formed, and had issued a most valuable interim 
report in 1915. In this report it was suggested that there should 
be statutory provision to secure adequate lighting in factories, and 
it was hoped that a reference to the matter would be inserted in 
the Factory Act in the near future. During the war considerable 
progress had been made in the United States, where five States had 
already adopted legislative codes on industrial lighting. He hoped, 
therefore, that this country would shortly regain the lead which 
it formerly held. Judicious measures of this kind would be 
welcomed by worker and manufacturer alike, and ought ultimately 
to be the subject of international action, together with other 
matters affecting the health and efticiency of the workers of the 
world. At the present time, when the need to increase our pro- 
duction was so great, and when the necessity of saving fuel. was 
so evident, the application of scientitic methods to factory lightiny 
was of special importance. During the last 10 years much useful 
information had been acquired by the Illuminating Engineering 
Society in this country, one very important step being the develop- 
ment of simple instruments for measuring illumination. The 
Illuminating Engineering Society was in a good position to render 
assistance in making clear the essentials of good industrial lighting, 
by means of lectures and demonstrations, 
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Electrified Seed.—On Saturday last, Messrs. Eastes and 
Loude, seed merchants, of Ashford, conducted a party, including 
Prof. Somerville, of Oxford, Dr. Finlayson, the fungologist, a 
representative of the B. of T., and other gentlemen, to view a 
field of wheat at the farm of Mr. Pledge, Bodsham Green, Elmstead, 
near Ashford, Kent. A portion of the seed sown in this field was 
electrified before sowing, the remainder was not. The crop 
growing from the unelectrified seed was very badly infected with 
the fungus of rust ; but that growing from the electrified portion 
was entirely free. So marked was the difference that at the 
margin where the two crops adjoined, we understand it was possible 
to pick out single ears of each portion with certainty. 

The plot selected was about 8 acres in extent of poor hill-top 
land. A scanty crop of oats was taken off part of the land last 
year, and owing to the failure of a plant of swede turnips, the 
remainder was fallowed. In October last the whole of the 8 acres 
were sown with Webb’s standard red wheat, 3 bushels to the 
acre, all of which had received the usual copper dressing, but half 
of the seed was electrically treated in a bath of calcium oxide 
solution, and then lightly kiln dried. The corn was sown broad- 
cast, and the untreated seed was up 10 days before the other, but 
the treated seed, when started, is described as making better 
progress, and showing greater promise. The untreated crop was 
very scanty and of an unhealthy colour, not likely to return the 
3 bushels to the acre put in, while on the treated plot both corn 
and straw look healthy, and promise a fair yield. The crop, we 
understand, is to be reaped shortly. 


Electrical Aids for the Deaf.—With reference to our 
description of electrical aids for the deaf, as exhibited at the 
British Scientific Products Exhibition, we are informed that the 
L. M. Ericsson Manufacturing Co., Ltd., also manufactures such 
aids under the name of “ Auriphone.” 


Electric Trucks in New York City, — Of the total 
number of trucks in operation in New York City, 10 per cent. are 
said to be propelled electrically. In round figures, there are about 
33.000 trucks in operation, those using storage batteries nuinbering 
3,288. Before the next year the number of electrics will be con- 
siderably augmented.— Klectrical Reriew, Chicago. 


Joint Industrial Councils—The Industrial Councils 
Division of the Ministry of Labour reports that Joint Industrial 
Councils have now been established affecting 2.438,500 workpeople. 
The building trade contributes the largest number — 553,000. 


Trade-Marks Bill.—The Bill has heen considered on 
report, and read a third time. 


Patents and Designs Bill—The House of Commons, 
on Friday last week, considered the Bill as amended in Standing 
Committee. Mr. Wallace moved a new clause, rendering it unlaw- 
ful to attach a condition to a contract prohibiting or restricting 
the purchaser from using articles or processes not supplied by the 
seller, or requiring him to purchase from the seller articles not pro- 
tected by the patent. Sir E. Pollock, Solicitor-General, thought 
the clause went too far ; it was necessary in certain cases to insert 
a condition that the patented article should be used with a certain 
kind of material. lt was, however, the proposal that in cases 
where these conditions were considered harsh opportunity would 
be given to both sides to be heard by a tribunal. The clause was 
withdrawn. Sir E. Pollock moved an amendment, which provided 
that the right to use an invention for the service of the Crown 
should be deemed always to include the power to sell any articles 
inade in pursuance of such right, which were no longer required 
tor the service of the Crown. The amendment was agreed to, and 
the Bill was read a third time. 

On Clause 1, which contains provision for the prevention 
of abuse of monopoly rights, there was some criticism. 
Sir E. Pollock, Solicitur-General, offered to meet the case 
put forward by an amendment to sub-section 8, which 
enacts that the monopoly rights under a patent shall be 
deemed to have been abused if any trade or industry in 
the United Kingdom or any person or class of persons 
engaged therein is unfairly prejudiced by the conditions 
attached by the patentee to the purchase, hire, or use of 
the patented article, or to the using or working of the 
patented process. He proposed after the word *‘ hire ” to 
insert the word “ licence.” This amendment was carried. 
Mr. Alfred Davies moved an amendment limiting the maxi- 
mum royalty payable to a patentee to 24 per cent. of the 
selling price of the articles to which the patents relate. Sir 
E. Pollock said tbat in a great many cases if such a limit 
existed it would be impossible to get capital introduced for 

working patents; the amendinent was rejected, and the clause 
as amended was then agreed to. 

On Clause 6 Sir Croydon Marks moved an amendment ex- 
tending the term limiting the duration of patents from d4 
to 15 years, instead of to 16 years, us provided in the Bill. 
Sir Ernest Pollock opposed. He said the Bill already gave 
a patentee the right to apply for an extension if damage 
could be shown, and such extension could be granted up to 
a limit of five years, making 2L years in all. Tbe amendment 
was withdrawn. On Clause 8 the Solicitor-General gave an 
undertaking that an amendment would be brought up later 
providing that an independent tribunal would decide the 
amount to be paid to a patentee whose invention is used by 
a Government department. He also undertook to introduce 
an amendment to clause 15, so as to give a right of appeal 
with respect to the registration of designs binding the Crown. 


oe an r ane echedule by Mr. Grattan Doyle to 
reduce fees by half for renewing patents wa 
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The Electricity (Supply) Bill—On Tuesday, last week, 
Standing Committee “8” of the House of Commons re- 
sumed consideration of proposed amendments to Clause 7, 
which relates to the acquisition of generating stations. Mr. 
MacVeagh’s amendment, providing that where a tramway 
undertaking was bought regard should be had to the terms 
on which it was already purchasable, was opposed by Mr. 
Shortt (Home Secretary) and defeated. 

Mr. George Balfour moved an amendment to secure pay- 
ment of an additional sum as compensation for the unexpired 
tenure of a generating station or main transmission line; 
without some such provision it was plain robbery. Mr. 
Shortt, who opposed, said the amendment was simply another 
attempt to get a fair bigger price than the public ought to 
pay. Lieut.-Comdr. N. Craig thought the shareholders were 
entitled to be bought out at a premium, and Mr. Neville 
Chamberlain said that where companies could not be bought 
out for a certain number of years, they should be compensated 
for that period during which they might earn more dividends. 
The amendment was rejected. 

On Wednesday, last week, Major Barnes opposed Mr. G. 
Balfour’s movement to enact that district boards should be 
bound to supply all electricity to meet the requirements of 
the authority, company, or person whose generating station 
they were acquiring at prices to be agreed or otherwise 
determined by the electricity committees, because it implied, 
he said, that in certain cases electricity would have to be 
supplied at a loss. Mr. Neal also opposed the amendment 
as being too wide. Mr. Shortt said the intention was that 
the district boards should supply at the price at which the 
undertakings had to supply. ‘The clause had been expressly 
put in as a protection to the Corporations and persons whose 
stations had been taken over. If they did not want the 
protection he had no desire to press it. The Bill put upon 
the district boards the obligation that they shall supply the 
whole of the electricity required in_ their neighbourhoods. 
The amendment was thereupon withdrawn. 

A further amendment, moved by Mr. Dawes, to provide 
for the payment of compensation by local authorities to com- 
panies or persons for loss they might suffer by interruption 
of supply resulting from acquisition, was agreed to by the 
Government. l 

Mr. Shortt’s movement to add to Clause 7 the following : 
‘Where a generating station which is vested in a district 
electricity board under this section is in course of construction, 
extension, or repair, the rights and liabilities of the foriner 
owners thereof under any contract for such construction, 
extension, or repair shall be transferred to the Electricity 
Board,” was agreed to. z ) 

Lieut.-Comdr. N. Craig moved this further addition : “ Jn- 
terest at the rate of 6 per cent. per annum upon the standard 
price shall be paid by the district electricity board to the 
former owners of any such generating station or main trans- 
mission line as from the date of vesting thereof in such board 
until payment.” Mr. Shortt said that he was prepared to 
accept this amendment, but could not promise to accept the 
6 per cent. He was, however, prepared to add the words 
to the clause. The committee agreed to the proposed addi- 
tion to the clause. 

Mr. Shortt proposed a further addition to the same clause, 
as follows: ‘Where in any generating station vested 1n 4 
district electricity board under this section there 1s contained 
any plant which, in the opinion of the Electricity Commis- 
sioners, forms an essential part of the distribution system 
of the former owners of the gencrating station, that plant 
shall, notwithstanding such vesting, remain the property of 
its former owners, who shall, so long as electricity 18 supplied 
for distribution from that station. at all times have the right 
of access thereto.’ This amendment was accepted, and 
Clause 7, as amended, stands part of the Bill. , 

Mr. Bridgeman, Parliamentary Secretary, Board of Trade, 
said that the President of the Board of Trade wished him to 
ask the committee to reconsider their decision In relation 
to the adjournment. It was hoped that the comlnittee might 
continue to sit longer, in view of the fact that the House 
was not likely to rise for some time. l 

General dissent was expressed at the suggestion, and the 
committee adjourned until the autumn session. | 

We are informed by Mr. H. H. Morton, Electrical Trades 
Union, London, Station Engineers, No. 1 Branch, that the 
following resolutions have been forwarded by the Executive 
Council : “ (1) That a protest be sent to the B. of T., the Trade 
Union Congress Parliamentary Committee, and the Labour 
Party against the action of the B. of T. in introducing the 
Electricity (Supply) Bill, without first consulting the Trade 
Union Congress Parliamentary Committee and our represen- 
tatives, as was promised by Sir A. Stanley when President of 
the B. of T.” ‘ (2) That we ask the Parliamentary Jabour 
Party to oppose clause 36.” Mr. Morton points out that on 
June Lith, 1918, Sir A. Stanley, then President of the B. of T., 
received a deputation from the E.T.U., and briefly the presl- 
dent admitted that the claimg had been established, nainely. 
(1) that the power stations should be publicly owned: _ (2) 
that labour should be represented upon any scheme providing 
for the administration of such undertaking, and (3) that 
provision should be made for compensating any employés 
whose positions might be disturbed. 


E 


Vol. 86. No. 2,177, Avaver 15, 1919.] THE ELECTRICAL REVIEW. 211 


Where Our Coal is Used.—In reply to a Parliamentary 
question, Mr. Bridgeman (Secretary, Board of Trade) said that in 
the year 1917 the coal available for home consumption, after 
deducting the amount required for the operation of the coal mines, 
was estimated to have been distributed among the principal in- 


dustries and other uses approximately as follows :— 
Million tons. 


Mines (other than coal mines) and quarries... 24 
Railways, for locomotive purposes eee .. I3 
Gas works ... Et ea: aes wee .. 28s 
Electricity works ... ee wee xak sis 7 
Blast furnaces ie a an .. 19} 
Other uses in metal industries j e.. 30 
Textiles 5 “ee vee pes as sya 9° 
Food and drink ... nee ix T 3 
Chemical and allied trades ia oe 5 
Paper, printing, and allied trades eas oe 2 
Building, clay and stone ... ace a oe 64 
Miscellaneous industries ... ‘se oe we 3 
Domestic, Kc. eee wee sh ais .. 64 
183 


Fatality—On August 2nd, a workman at the Worcester 
Electricity Works was crushed in machinery, and met instant 
death. At the inquest the Coroner found that the man met his 
death by his foot accidentally catching between a rope and a drum 
whilst the winch was in action. No one was present at the time. 
Verdict, "“ Accidental death.” The chairman of the Electricity 
Committee said they would take any steps necessary further to 
safeguard employés. 

Appointments Vacant.—Lecturer in electrical engineer- 
ing (£360, rising to £490), with additions for special qualifications 
or previous experience, for the Woolwich Polytechnic: telegraph 
inspectors and mechanicians (£250 + £120) for the Post and 
Telegraphs Department of the Nigeria Government ; jointer (80s. 4d.) 
for the Blackburn Corporation Electricity Department ; telegraph 
and telephone construction foreman (£300) for the Government of 
Ceylon. See our advertisement columns to-day. 


Machinery or Immigration ?— Writing editorially, under 
the title “ Machinery Must Replace Immigrants,” our Chicago 
contemporary, the Hlectrical Reriew, says :—“ Now that peace is 
here, swarms of aliens are leaving this ‘hospitable land and going 
back to their native abodes with their pockets swollen with 
American money earned during their profitable sojourn amongst 
us. The great majority of these emigrants have not assimilated our 
ideas or customs, or even our language. Their departure is, there- 
fore, in one respect, no serious loss to our country. But it is a 
substantial loss to our labour supply. To what extent immigra- 
tion will replace emigration is very uncertain. There is one 
certainty, however. It is that machinery will have to be called on 
more and more to do work that is now done manually, so that the 
remaining labour will be more effectively applied. Increased use 
of machinery means more electric motors for driving it and more 
electric power for keeping the motors running. The electrical 
industry is ready to do its part in this case just as it has done in 
relieving the emergency in household work since servants became 
scarce,” 


U.S. Railway Electrification——In a paper by Mr. W. B. 
Potter and Mr. S. T. Dodd on the “ Electrification of Main Line 
Railroads,” read before the Western Railway Club in April, it was 
stated that the total mileage under electric operation in the United 
States was 265,218, as against 713,120 for the rest of the world. 
The former represented 400,000 miles of single track, and there 
were, in addition, 50,000 miles of street and urban electric 
railways. There were 675 electric locomotives, as compared with 
450 for the rest of the world. The former operated on a total 
length of 8,300 miles of single track. and the latter on 1,750 
miles.— Engineer. 


Industrial Medicine.—There is a movement on foot to 
urge the General Medical Council to authorise the granting of a 
Diploma in Industrial Medicine. Employers have followed the 
experiments conducted by the Ministry of Munitions on questions 
of fatigue, overtime, early hours, and so on, with close attention. 
They have evinced a desire to obtain further information, but 
there are not yet many medical men who have studied the aubject 
closely. 

Messrs. Macmillan have just published the first number of a 
new journal, Zhe Journal of Industrial Hygiene. under the joint 
editorship of Dr. David L. Edsall, U.S.A., and Dr. Stanley Kent, 
Great Britain, whose work on “ Industrial Fatigue” is so well 
known. The journal has grown out of the recent establishment of 
teaching and research in industrial hygiene in the Harvard Medival 
School. 

In the present issue there is a very interesting article entitled 

“ Telephone Operating, a Study of its Medical Aspects.” by Dr. Anna 
Richardson, physician of the New England Tclephone and Tele- 
graph Co. This article shows how telephone operators are sclected 
by the company. and how well the care exercised in this selection 
is repaid i in efticient service. For example :— 

“Very careful studies have been made by skilled engineers, 
watching conditions in an exchange, and listening in on positions, 
to note every possible variation in an individual's work in order to 
determine what proportion of time an operator can work well- - 
2.e., render the best service to the public with the fewest possible 
errors and with the least possible physical and nervous strain. In 
this way standards have been established which are technically 
called * oads. These vary for different types of operators.” 


Wireless Teiephony.—A successful demonstration of 
wireless telephony was given on Monday by the Royal Air Force in 
one of the Committee Rooms of the Houses of Parliament. 
According to the Times, General Seely stated that the Air Force 
took up the subject early in 1915, and by March, 1918, the first two 
squadrons of aeroplanes had been fitted with the apparatus, which 
vave them such an advantage that German machines took care to 
avoid them. The postal aeroplanes, such as those plying between 
Kenley and France, are now so fitted. Ranges of 100 miles from 
an aeroplane and of 165 miles from an airship have been obtained, 
and could be increased by the use of larger aerials at the receiving 
stations. if any good purpose would be served thereby. Improve- 
ments still remain to be effected. such as the elimination of the 
trailing aerial on the aeroplane, and of the need of switching over 
between sending and receiving, which makes the interchange of 
conversation not quite so easy as it is with an ordinary telephone. 
It is noteworthy that no evidence has been obtained, to suggest that 
the Germans had developed wireless telephony. 

An effort was made to explain thermionic valves, but the 
members and others present listened with more attention to the 
actual results of the demonstrations, Two valves were arranged 
to amplify the signals, with the result that they were audible all 
over the room. Some music played by a gramophone was trans- 
mitted from Apertield Court, some 20 miles away, an aircraft 
ground receiving station being employed for the purpose, with a 
temporary aerial erected on the root of the Houses of Parliament. 
Some conversation was then interchanged with Aperfield. 

Communication was next established with aeroplanes sent up 
from Biggin Hill aerodrome. At first it was “jammed ” by the 
Admiralty or some other intruder, but later the observer of a 
Nieuport machine was heard. Two machines gave their positions, 
one of them being at a height of 8,000 ft. 

Another part of the demonstration concerned direction-finding 
by wireless for the navigation of aircraft. A coil was on view, 
and by its aid signals were picked up from the Eiffel Tower. a 
portion of a message received announcing itself as being an “ order 
particularly for Buda-Pesth.” 

An intercommunication telephone was also shown by General 
Seely. Worn onthe neck of a member, with a wire-connection 
down the trouser lev, it would enable him to speak to all the 
world—an unrivalled opportunity for propaganda. 

Legal.—McCoturr z. BELFAST Cor 
Belfast Assizes an action was brought against the Belfast Cor- 
poration by Leo McCourt, a minor, to recover damages for personal 
injuries through the alleged negligence of the Corporation in the 
control of an electric section-box, by wrongfully placing and 
keeping it open in the public street in a dangerous condition. 
Plaintiff was 15 years of age. While standing with others looking 
at a section-box, the telephone door of which was lying open, he 
was pushed forward, and his hand went through the open door and 
came in contact with the live wire; his hand was burned and a 
finger rendered useless. For the defence, it was stated that the 
box had been forced open, and an empty milk-tin and a piece of 
iron were inside the box. Children had been larking, either 
expecting to stop the car system or to shock some passing cows, 
Verdict for the Corporation. 

Housing in London.—The Ministry of Health announces 
that a Conference was held, last week, at the Ministry of Health, 
between Dr. Addison and the London Housing Board—Sir Tudor 
Walters, Sir Kingsley Wood. and Mr. Strauss—and the Mayors and 
Town Clerks of the Metropolitan Borough Councils, The Conference 
was called to consider the adoption of special measures for the 
conversion of houses into working-class flata. The Minister put 
before the Conference a number of proposals for expeditiny 
measures and for taking special action where this is desirable in 
order to secure as early results as possible. Steps have been taken 
to put the proposals into immediate operation. 

This announcement is of some interest to electricity supply 
authorities in Greater London, who should not lose sight of the 
desirability of watching this housing-conversion work. Much of 
it should afford them possibilities for lixshting and cooking busi- 
ness, whilst the knowledge that electricity would be employed 
should certainly assist architects in cutting and adapting existing 
houses, 


British Trade in China.—A meeting of the Empire 
Trade and Industrial Committee of the Royal Colonial Institute 
was held July 25th, at which Prof. C. A. Middleton Smith, of 
Hong-Kong University, made an interesting statement on British 
trade prospects in China. He emphasised the fact that all that 
was needed in that huge undeveloped market of 400 million 
people was education, in order that they might learn the uses of 
manufactured yvoods, after which the demand for them would 
necessarily follow. Further, to foster this it was very necessary 
that people in this oountry should pay attention to such matters 
as communications with the Far East and systematic propaganda 
in China in favour of British interests. During the discussion, 
says the Financier, a matter which was touched on was the 
infringement by Japanese firms of British trade marks in China. 
We have no agreement with China in this respect, and it is said 
that a great deal of this infringement goes on, although representa- 
tions are being constantly made on the subject. 


Engineering Golfing Society: Match Play Tournament. 
—The final round of this tournament was decided on August Sth, 
when Mr. B. J. Hall defeated Mr. F. A. Nixon by 6 up and 4 to 
play in a 36 hole match on the Old Ford Manor links. The entries 
were not quite so numerous as before the war, but Mr. Hall has 
had to play six matches, and in the fourth round only succeeded in 
securing victory over Mr. W. E. Lane at the 26th hole, 
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Radium Store.—It is stated that England to-day possesses 
probably the largest quantity of radium ever collected. This store 
weighs about 3 grammes, and as one-thousandth part of a gramme 
costs over £30, the total value is about £100,000. This supply, 
secured in the first instance for war purposes. is now to be given 
over to the Briti:h medical profession. 


Daylight Saving in America.— President Wilson’s veto 
of the Congressional attempt to repeal daylight saving and the 
failure of the House to pass the measure over his veto settles the 
fate of this summer-time practice probably for another year. 
“The only avowed opponents of the practice,” says the American 
Electrical Review, “ are the farmers. . We are convinced, 
however, that the great majority of the country’s citizenship is 
heartily in favour of daylight saving every summer. Electric 
lighting companies are sufferers from it, but almost without 
exception they are glad to bow to what is manifestly for the public 
good.” Our contemporary reports that during the daylight saving 
season last year the Edison Electric Illuminating Co., of Boston, 
saved 4,420 long tons of coal because of the extra hour of daylight 
utilised. The decrease in kw.-hours from this cause was 5,000,000, 
representing a loas of revenue of about $350,000. 


OUR PERSONAL COLUMN. 


Ths Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTHICAL REVIEW posted as to their movements. 


Central Station & Tramway Officials.—Vhe St. Maryle- 
bone Borough Council has approved the following changes in 
respect of the senior ofticers of the electricity department :— 

Mr. F. B. Léonarp, hitherto acting chief assistant engincer at an in- 
clusive salary of £630 per annum, becomes chief assistant engineer at £650 
per annum, including bonus. 

Mr. F. SeLLeEY, previously assistant mains engineer, becomes mains and 
sales engineer ut £400 per annum, plus the addition to which he is entitled 
under the awards relative to electrical engineers. The combination of he 
mains and sales sections, effected as a war measure at the end of 1917, is 
thus continued owing to its economy and general advantages. 

Mr. W. Hakeek, accountant, will have the supervision of all tariff pro- 
posals, hire and maintenance agreements and general correspondence, in 
addition to his present duties as accountant. His designation has been 
amended to chief clerk and accountant, and his salary increased from £350 
to £400 per annum, plus the bonus to which he is entitled under the award 
telative to civil servants. 

Mr. P. H. Mirton, assistant accountant, will relieve Mr. Harper of the 
supervision of the detail of the whole of the accountancy work, and his 
salary has been increased irom £300 to £325 per annum plus the bonus to 
which he ts entitled under the award relative to civil servants. 

Mr. H. E. Mortimer has been promoted from assistant mains engineer to 
consumers’ engineer at a salary of £9 per week, plus the bonus to which 
he is entitled under the awards relative to electrical engineers. 

Mr. Cuas. W. Sart has now taken up his duties as city 
electrical engineer at Carlisle. On the Saturday before bis 

pi ‘orquay (August 2n ‘as pres 
departure from Torquay (August 2nd) he was presented with 
a companion case otf pipes by the staff and workmen of the 
department, the senior engine driver, Mr. G. Courtier, making 
the presentation. Mr. Salt, in responding, appealed to the 
men to be loyal to bis successor as they had been to him. The 
ofticials of the Torquay Town Council presented Mr. Salt with 
a beautifully engraved cigarette box. 

A heated discussion took place on August dth at Blackywol 
Town Council on a recommendation to increase the salary of 
the electrical engineer and tramways manager (Mr. FURNESS) 
' Y a ~ ae z : A ee 
from £900 to £1,250, also to raise the salaries of the Town 
Clerk and others. Councillor Tomlinson strongly objected to 
the proposed increases to officials of departments when at the 
same time they were increasing tram contracts and the price 
of yas and electricity. He said that considering the amount 
of unrest in the country it was a scandalous shame to recom- 
mend such increases. When the amendment to refer the 
matter back for four months was submitted it was defeated 
by 27 votes to 20, so that the minutes were adopted. 


Crewe T.C. has increased the war bonus of the Electrical 
Engineer by £50 as from April Ist last. 

Hebden Bridge U.D.C. has increased the salary of the Elec- 
trical Engineer (Mr. H. H. Sutciirvr) to £270 a year, the war 
bonus being discontinued. 

Oldham T.C. has increased the salary of the Electrical 
Engineer (Mr. F. L. OGDEN) from £450 to £700 a year; that 
of Mr. W. CHAMBERLAIN, tramway manager, from £450 to 
£700; and that of Mr. R. HERBERT, assistant mains engineer, 
trom £3 13s. 7d. to £4 5s. per week, these including a bonus 
of £60 per annum. 

Mr. P. H. Wricur bas resigned his position with the York- 
shire Electric Power Co. as assistant engineer and draughts- 
wan in the Station Construction Department and has taken 
up a position on the engineering statt of Messrs. Rowntree & 
Co., Ltd., York. 

Mr. J. Wuiuutams has resigned his position as chemist and 
superintendent of the testing department with the Yorkshire 
Electric Power Co., which he has occupied for the last six 
years, and has been appointed technical assistant to the 
Borough Electrical Engineer, Salford, 


Doncaster Tramways Committee has accepted with great 
regret the resignation of Mr. E. S. Rayner, borough electrical 
and tramways engineer, who has been appointed general man- 
ager of tramways at Hull. 

Mr. ARTHUR ARNOLD, who returned to the Yorkshire 
Electric Power Co. after serving as engineer-lieutenant, R.N., 
has now left that company to take up an appointment in 
London. 

Dartford U.D.C. has appointed Mr. G. H. Browne, of Hud- 
dersheld, as electrical engineer at £500 a year, subject to his 
acting, ìf required, as engineer and manager of the light rail- 
a the expiration of the agreement with the Bexley 

Whitby U.D.C. bas increased the salary of the electrical 
engineer (Mr. J. W. PIGGOTT) to £300 a year. 

Chesterfield T.C. has granted Mr. W. A. Torrtn a bonus of 
£200 for his services from the time of Mr. Acland’s resignation 
to the appointment of his successor, and has appointed him 
assistant general manager of the electricity and tramway 
undertakings at £300 a year, plus £120 a year war bonus. 

Mr. EpGar Moxon, deputy borough engineer for Blackburn, 
who has been appointed borough electrical engineer at South 
Shields, will take up his new duties by the end of this month. 
He received his first training under Mr. A. B. Mountain, then 
engineer for Huddersfield, and after rising to the position of 
mains engineer went to Blackburn. During the 15 years he 
spent with the Blackburn Corporation he rose to be deputy 
engineer. 

Mr. J. Dosson, general manager of the Gravesend and 
Northtleet Tramways and the North Kent Motor Service, has 
been appointed general manager of the Southampton Corpora- 
tion Tramways at £700 per annum. 

It was explained to Blackburn Council on August 7th that 
Mr. P. P. WHEELWRIGHT, electrical engineer, had given 
voluntary service in connection with the manufacture of 
munitions at the Electricity Works during the war. Out of 
former profits of £15,000 he was granted a bonus of £500. 
There bas been a further profit of £8,000, and a committee 
was appointed to consider whether he should receive a further 
bonus. 

The Hereford T.C. has increased the salary of the Electrical 
Engineer by £200 a year. 

Mr. H. F. G. Woops, A.M.I.Mech.E., A.M.LE.E., resident 
engineer at the Yorkshire Electric Power Co.’s Barugh Power 
Station, near Barnsley, has been appointed borough electrical 
engineer and manager at Torquay. ‘There were 105 applicants 
for the position. 


General.—According to a Birmingham paper a movement 
is no foot to form a committee to consider the raising of a 
testimonial to be presented to Sir Oliver Lodge, who retires 
from the Principalship of Birmingham University at the end 
of September. 

Mr. Tuomas Tratt, head of Christopher Pratt & Sons, Ltd., 
electrical contractors, Bradford, and president of the National 
Chamber of Trade, was returned unopposed, last week, as a 
member of the Bradford City Council. 

Mr. JEREMIAH RiNG, supervisor of the Valencia, County 
Kerry, Cable Station, has retired on superannuation, after 45 
years’ service. On the occasion of his retirement he was 
entertained by the staff of the Cable Station, and was pre- 
sented with a gold watch. 

Mr. H. Exuiotr, who is at present chief engineer to the 
Ship Canal Cement Works, Ellesmere Port, and was pre- 
viously under the Carlton Main Colliery Co., Ltd., near 
Barnsley, has been appointed chief mechanical and electrical 
engineer to a large group of collieries in India. | 

Mr. W. T. HELLABY, who has been for over five years assis- 
tant sales manager to the Sunderland Corporation Electricity 
Department, and who has recently been demobilised from the 
R.A.F., has taken up a position as engineer to Messrs. 
Handley & Robinson, Ltd., electrical engineers, Birminghain, 
who have equipped works at 106, Lionel Street, Birmingham, 
for carrying out repairs to electrical plant and armature re- 
winding of all types. 


Birthday Honours.—In the further list of Birthday 
Honours announced this week we observe the name of Mr. 
JAMES WALLACE Paton, J.P., Mayor of Southport, 1908-9, upon 
whom the honour of Knighthood is conferred in recognition 
of his public services. Sir James is chairman of the Silent 
Electric Clock Co. 

Major JoHN THEODORE PRESTIGE, a director of J. Stone & 
Co., Ltd., of Deptford, is also made a Knight. 


Obituary.—Mr. Mark Ruppie.—We regret to record the 
death of Mr. Mark Ruddle, which occurred at his residence 1m 
Dublin. Mr. Ruddle was for 28 years associated with the 
Dublin Municipal electricity system, and only a few months 
ago resigned, for health reasons, the position of city electrical 
engineer. A native of the Irish Metropolis, Mr. Ruddle was a 
pupil of the late Mr. George Porte, M.R.I.A. He became 
engineer and manager of a large chemical works at Ports- 
mouth, and subsequently joined the Bell Telephone Co., 
which, in 1880, amalgamated with the Edison Co., New York. 
The directors of the Edison Syndicate appointed him one of 
their London engineers, and the first underground cable sys- 
tem was laid under his direction. He also acted as engineer 
to the Syndicate in Manchester. When the Dublin Corpora- 
tion decided upon the installation of an electrical system, Mr. 
Ruddle was appointed chief of staff. 
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Engineering records the death on July lith in America, at 
the age of 72 years, of Mr. Samuel T. Wellman, one of the 
founders of the Wellman-Seaver-Morgan Co., of Cleveland, 
Ohio, and a dir of Wellman, Seaver & Head, Ltd., 
London. | 

Lieut. S. E. S. MacCieop, wireless officer of the flying boat 
Felictowe Fury, was drowned owing to the wreck of the boat 
during a test flight on Monday. 

Mr. R. B. Joyner.—We regret to read in the daily Press 
that the death is announced by cable from India of Mr. 
Robert Batson Joyner, C.I.E.. M.Inst.C.E., who had been 
engaged in engineering work in the Bombay Presidency for 
52 years. Of this period thirty years were spent in the ser 
vice of the Government, and on two occasions he received the 
thanks of the Government for the part he played in connec- 
tion with important public works. He was responsible for 
large irrigation projects, and after retirement from the Govern- 
ment service was appointed consulting engineer of the Gokak 
Water Power Company. Perhaps his greatest, as also his 
most recent, piece of engineering work was performed in con- 
nection with the designing and construction of the Tata Hydro- 
Electric Works, Bombay. Last November a full account of 
this undertaking was given in a paper contributed by him to 
the Institution of Civil Engineers in London. Several months 
ago he was awarded a Telford gold medal and an Indian pre- 
mium for this paper. Mr. Joyner was 75 years of age. 

Mrs. A. C. HuGHES.—We regret to record the death, which 
occurred on July 28nd, at the great age of 94 years, of Mrs. 
Anna Chadbourne Hughes, widow of Professor David Edward 
Hughes, of London. 

Mr. J. B. Concanon.—We revret to note that Mr. James 
Blake Concanon, who was chairman of the Anglo-Argentine 
Tramways Co. and a director of Brisbane and other electric 
tramway concerns, passed away at 98, Piccadilly, London, W., 
on August 12th, after a Jong illness, at the age of 69 vears. 


NEW COMPANIES REGISTERED. 


Willis & Moncrieff, Ltd. (157,797).—Private company. 
Registered August 8th. Capital, £5,000 in £1 shares. Objects: To carry on 
the business of manufacturing opticians, mechanical engineers, tool makers, 
metal and glass workers, ironmongers, electricians, manufacturers of lenses, 
telephones, tclegraphs, kinematographs, spectacles, telescopes, microscopes, 
meters of all kinds, anatomical, orthopadic and surgical instruments, &c., and 
to adopt an agreement with T. S. Willis and J. Moncrieff. The subscribers 
eo with one share) are: T. S. Willis, 29, Hazelbank Road, Hither Green, 
S.E., manufacturing optivian; J. Moncrieff, 26, Mathews Park Avenue, Forest 
F. Miller, Fore Street, E.C.2, C.A. 
Qualif- 


Gate, E.15, manufacturing optician; T. 
The first directors are T. S. Willis, J. Moncrieff and T. F. Miller. 
cation, £1. Registered ofice: 32a, St. Mary's Road, Plaistow, E.13. 


Colleys, Ltd. (157,801).—Private company. Registered 
August 8th. Capital, £35,000 in £1 shares. To carry on the business of 
manufacturers of tramway and other printed tickets, telegraph coils, toilet 
aper, &c., and to enter into an agreement with Colley's Patents, Ltd., and 
ite liquidator. The subscribers (each with one share) are: J. Holland, 438, 
Union Street, Aberdeen, paper maker; H. Becker, 17, Lancaster Park, Rich- 
mond, S.W., manufacturing stationer; C. V. Fisher-Rowe, 3, Tite Street, S.W., 
stockbroker; W. W. Colley, 3-12, Marine Street, S.E., roll paper manufac- 
turer; F. E. R. Becker, Sutton Hall, near Hounslow, wood pulp manu- 
facturer. The first directors are W. W. Colley, C. V. Fisher-Rowe, J. Hol- 
land, H. Becker and F. E. R. Becker. Registered office: 3-12, Marine Street, 
Bermondsey, S.E. 


Electrical and Magnetos, Ltd. (157,690).—Private com- 
pany. Registered August Sth. Capital, £2,000 in £1 shares. To carry on 
the business indicated by the title. The subscribers (each with 10 shares) are: 
W. L. Jenkins, 11, Naes Street, St, Thomas, Swansea, motor engineer; G. E. 
Fox, York Street, Swansea, electrical engineer. Registered office: 11, York 
Street, Swansea. Solicitor: E. Harris, 3, Fisher Strect, Swansea. 


H. D. Symons & Co., Ltd. (157,614).—Private company. 
Registered August Ist. Capital, £15,000 in £1 shares. To carry on the busi- 
ness of manufacturers of and dealers in insulating materials, merchants, 
importers and exporters, commission agents, shippers and shipping agents, 
factors, Manufacturers of and wholesale and retail dealers in metals, alloys 
and metallic compounds of all kinds, electrical, motoring, engineering and 
scientific accessories and appliances, &c., and to adopt an agreement with 
E. R. Good, P. Good and D. Symons. The subscribers (cach with one 
share) are: H. D. Symons, Lonsdale, Broad Road, Sale, Cheshire, electrical 
engineer; E. R. Good, Doymersfield, South Woodford, Colonial merchant; H. 
Good, Dogimersfield, South Woodford, chemist; P. Good, 1, Vincent Square, 
S.W.L, engineer. The subscribers are to appoint the first directors. Qualifi- 
cation, £100. Solicitor: A. M. Oppenheimer, 31, Queen Victoria Street, E.C. 
Registered Office: Park Works, Park Road, Norbiton, Surrey. 


Splitdorf Electrical Co. of London, Ltd. (157 ,62%).—Pri- 
vate company, Registered August Ist. Capital, £10,000 in £l shares. To 
enter into an agreement with the American Supplies Co., Ltd., and to manu- 
facture and deal in ignition apparatus and machinery for the ignition of 
internal-combustion engines and appliances. The subscribers (each with one 
share) are: C. E. Roraback, 6, City Road, E.C., managing director, American 
Supplies Co., Lid.; F. J. Kinley, 162, Great Portland Street, W., manager, 
American Supplies Co., Ltd. Directors? C. E. Roftaback and H. J. Hinley. 
Solicitor: W. R. J. Hickman, 11, lronmonger Lane, E.C.2. 


Direct Electrical Co., Ltd. (157,609).—Private companv. 
Registered August lst. Capital, £1,000 in 90U ordinary shares of £1 each 
and 2,000 deferred shares of Is. cach. Electrical and mechanical engineers, 
plumbers, carpenters, gasfitters, buyers and sellers of all kinds of electrical 
and mechanical apparatus. Agreement with D. H. C. Higgins and J. Dunkley. 
The subscribers (each with one share) are: L. E. Phillips, 25, Elm Road, East 
Sheen, S.W.14, solicitor; B. Davies, 45, Dartmouth Road, Hendon, N.W.4, 
solicitor’s clerk. The first directors are: D. H. C. Higgins, 32, Meadway 
Court, N.W.4; J. Dunkley, 46, Devonshire Road, Merton, Surrey, S.W.19. 
Registered office: Staple Inn Buildings, 325, Holborn, E.C. 


T. B. S. Electrical Construction Co., Ltd. (157,594).— 
Private company. Registered July 3lst. Capital, £1,000 in £1 shares. Ob- 
jects: To carry on the business of electrical engineers, constructors and con- 
tractors, dealers in and agents for electric plant, supplies, lamps and bells, 
Heres for the erection and maintenance of generating plant and Instal- 
tions in private houses, &c. The first directors are: R. Brown, South View 
oe Silverdale, Lanes.: G. F. Stagg, 171, Shooters Hill Road, Black- 
oe A. R. Tree, Wey View, Weybridge, Surrey. Solicitor: G. A. Martin, 
» Guildhall Chambers, E.C. Secretary: A. R. Tree. Registered office: OS, 
Victoria Street, S.W. 


Mersey Electrical Engineering Co., Ltd. (157,620).—Pri- 
vate company. Registered August Ist. Capital, £1,000 in £1 shares (100 
founders’). To carry on the business indicated by the title. The subscribers 
(each with one share) are; N. Trant, Belmont Terrace, Nestor, Cheshire, 
electrical contractor; J. Sumner, 60, Litherland Road, Bootle, electrical con- 
tractor, The first directors are N. Trant (managing director) and J. Sumner 
(permanent governing directors, subject to holding 25 founders’ shares). Secre- 
tary, A. J. Cookson, 14, Pembroke Road, Liverpool. Registered office: 15, Old 
Post Office Place, Liverpool. 


CITY NOTES. 


At an extraordinary general meeting, 
held on August 7th, at 14, Devonshire 
Magneto Square, E.C., Mr. A. G. Meissner presid- 

Motors, Ltd. ing, resolutions were adopted sanctioning 

the conversion of the company from + 
private into a public undertaking, and increasing the capital 
to £12,000 by the creation of 40,000 ordinary shares of is 
each. As reported in the financial Press, the chair- 
man mentioned that the invention which the company 
was formed to develop was ‘: pproaching consumma- 
tion,” the inventor, Mr. Suchostawer having reported 
that he would be in a position to give practical demonstrations 
with his new electric motor in the near future. ‘‘It is 
claimed by the inventor... for his engine, which has been 
designed on entirely new principles, based on the magneto 
idea, that it will run on its own power, and will supply sur- 
plus energy. That, of course, is a claim implying a revolution 
in industry, and even in economics.” .. . ‘‘ The conversion 
of our undertaking into a public company will place us in a 
better position to deal with the impending important de- 
velopments to which we are now able to look forward.” 
Later, the chairman said that the 40,000 shares would be 
issued at a substantial premium, and only as the circum- 
stances of the company required. 

Net profit for 1918, £8,094, plus £3,135 
brought forward, making £11,229 to he 
carried forward to 1919. £10,000 has been 
transferred from the exchange reserve to 
the depreciation account to meet this year’s appropriation. 
The tramways carried 80,506,364 passengers, with receipts of 
Es.3,523,069, as compared with 79,434,362 passengers, and 
receipts of Es.2,754.964 in 1917. Working expenditure con- 
tinued to grow without interruption owing to higher cost of 
supplies and increased wages. The slight relief in price of 
fuel experienced toward the end of 1918 was too late to 
materially affect the result of the year’s working. Working 
expenditure advanced by £97,933 over the abnormally high 
figure of 1917. As local affairs in Lisbon had been verv 
unsettled, no satisfactory adjustment of the question of the 
tariffs with the Government and the municipality had been 
possible. It was hoped that during the current year some 
equitable arrangement might be concluded whereby they 
would secure a sufticient increase of revenue to meet the 
constantly increasing working costs. 

The Deutsche Magneta A.G., of Cologne, 
makers of electric clocks, reports net profits 
of £800 for 1918, as against £700 in the 
preceding year, the amount being carried 
forward in each case. 

The accounts of the Dr. Paul Meyer A.G., of Berlin, after 
writing off £9,000 for depreciation in 1918, as compared with 
£8,000 in the previous year, show net profits of £21,000, as 
against £24,000 in 1917. It is proposed to pay a dividend of 
10 per cent., being the same rate as in 1917. 

The Liektrometallurgische Werke Horrem A.G., of Frank- 
fort-on-Main, which company is closely associated ,with the 
Trlesheim-Elektron Chemical Co. and the Metal Bank and 
Metallurgical Co., reports loss of £2,600 for 1918. This result 
increases the deficit to £19,000 on a share capital of £175,000, 

The Elektro Treuhand A.G., of Berlin, which was originally 
formed by the Siemens & Halske Co. and the Siemens- 
Schuckert Co. to finance electrical undertakings, reports re- 
ceipts from bank interest and dividend on the Hamburg 
Blevated Railway shares amounting to £59,000 for 1918, as 
contrasted with £58,000 in the previous year. After paving 
interest on loans the net profits and balance forward are 
returned at £37,000, as against £34,000 in 1917, and the 
os is at the rate of 5} per cent., being the same as in 
( 

The Continentale Ges. fur Flektrische Unternehmungen, 
of Nuremberg, which owns and works supply undertakings 
and tramways, states that it was only possible in 1918 to 
proceed with extensions and new schemes to a moderate 
extent owing to the enormous advance in prices. The net 
profits reached £60,000, as against £50,000 in 1917, and a 
dividend at the rate of 3 per cent. has been declared on the 
preference capital, as in the previous year, whereas the 
£43,000 of ordinary shares again receive no distribution. 

The directors of the C. Lorenz Telephon und Telegraphen 
Werke, of Berlin, report gross profits of £157,000 for 1918, as 
compared with £154,000 in the preceding year. After writing 
off £95,000 for depreciation, as against £53,000, the net profits 
amount to £62,000, as contrasted with £101,000, rising to 
£34,000 by the appropriation of the second reserve fund. 
The dividend and bonus total 22 per cent., this comparing with 
35 per cent. in 1917. It is mentioned that the transition from 
war to peace work has been accomplished by drawing upon 
£40,000 which had been set aside for this purpose. 


Electro 


Lisbon Electric 
Tramways, Ltd. 
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Mr. Follett Holt, presiding at the an- 
nual meeting in London,, on August 7th, 
said that 1918 was a very difticult period. 
Gross revenue continued to expand; it had 
. nearly doubled during the past four years, 
but the high prices of fuel and stores swallowed up the whole 
of last year’s gross increase. The net result would have been 
considerably better but for a paralysing attack of influenza 
extending over two months. ‘The total net receipts were 
practically the same as for 1917. After putting £10,229 to 
capital reserve and £10,000 to renewal and reserve, and £1,500 
to amortisation, 34 per cent., less tax, was recommended on 
the preference shares (7 per cent. pnon-cumulative partic.). 
The telephone company in which they had a substantial in- 
terest was making good progress, and now gave them a 
return on their investment. After the telephone concession 
had been revised they hoped to give Pernambuco a first-class 
service. The tramway concession was extended by ten years 
under the new contract. To complete the system more capital 
was required. After consultation with their English and 
French financial friends they asked the shareholders for 
borrowing powers of £500,000. The meeting duly approved. 


Pernambuco 
Tramways and 
Power Co., Ltd. 


It was stated at a meeting held last 


The Aabada 
Trust, Ltd. 


week that the profit for the year ended 
at March last was £8,710, and after de. 
ducting expenses a dividend of 5 per cent 
was to be paid. Mr. H. Robertson, who presided, referred 
to the fact that prospects in respect of the original assets of 
the trust were now very favourable for turning them into 
liquid cash at a satisfactory profit. He referred to the tech- 
nical qualifications of Mr. C. S. Colton, the managing director, 
and to the intimate associations which another director, Lieut.- 
Col. Francis E. Drake, had with the electrical world; 


the latter was negotiating important matters whereby 
the trust would secure the European rights in some 
inventions already successful in America. The concern 
was laying itself out specially for handling matters 
connected with the engineering and electrical world. 


Mr. Colton, in addressing the meeting, said that they 
had succeeded in placing an American electric meter with a 
large concern in this country at a substantial profit; they 
also had an important interest in a new dry battery ** which 
had proved itself superior in working to any other battery 
at present offered in the market.” A large electrical con- 
cern was taking over the manufacture of that battery for 
sale throughout the British Empire, except in Canada. They 
had also acquired a 50 per cent. interest in a new wireless 
system, so far as the Western Hemisphere was concerned. 
They also had a 50 per cent. interest in an electrice piano 
player, and they had made an arrangement with a well-known 
electrical engineer in Rio de Janeiro which would make the 
trust his representative and purchasing agent in Europe on 
a 5 per cent. basis. 

Mr. Godfrey C. Isaacs, deputy chairman 


Marconi’s and managing director, presided on Thurs- 
Wireless day last week over the meeting of the 
Telegraph company held at the Savoy Hotel. Jn 
Co., Ltd. proposing the adoption of the report, he 


said that the net profit for the vear 
amounted to nearly £598,000, which was approximately 
£215,000 more than in 1917.. A dividend of 7 per cent. had 
already been paid on the preference shares, and_an interim 
dividend of 5 per cent. on the ordinary shares. It was now 
proposed to pay a final dividend of 20 per cent. upon the 
ordinary shares and 15 per cent. upon the preference shares, 
to transfer £150,000 to the general reserve, and to carry to the 
next account the sum of £463,786. Tle thought those figures 
would be regarded as highly satisfactory, for while there 
was no doubt that they had benefited from the war in some 
respects, their progress had been very considerably retarded 
in other directions, particularly in the development of foreign 
telecraph services. Having referred in*detail to the progress 
of the affiliated companies, in regard to which he said that 
taking all things into consideration they had not too much 
reason to complain, he stated that a company had been 
formed in China under charter notified to the British Tega- 
tion. The company had a nominal capital of £700,000, which 
was to be subscribed as and when required conjointly in 
equal moieties by the Chinese Government and their com- 
pany. There were other companies in the course of forination 
in other parts of the world, about which he hoped to he 
able to say more next year. In regard to the Canadian Co. 
that had been reconstructed, and Mr. Arthur H. Morse, who 
had been appointed managing director, was now on his way 
to take up his duties. He would be surprised and disap- 
pointed if they did not see a marked improvement in the 
development of that company. In Italy thev had continued 
to do a substantial business, and the Spanish Co. continued 
to make good progress, and already there was promise of a 
much larger traffic than in pre-war days. Since the outbreak 
of the war the Argentine Co. had been obliged to mark time 
but all preparations were now being pressed forward to com. 
plete the erection of a high-power station near Buenos Aires 
and another in this country for the conduct of a direct. tele- 
«raph service at reduced rates. In dealing with their interests 
abroad. he wished to acknowledge the very valuable assist 
ance which had been afforded them bv the Foreign Office 
Proceeding to refer to the home business. Mr. Isaacs said 
he was sorry to once more have to tell them that thev had 
not been able to arrive at any settlement with the Postmaster- 


General in respect of the services which the company had 
rendered during the war. It was a record of which the 
company had every right to be proud, and which not only 
the sharebolders but the peuple of the w hole Empire would 
warmiy applaud could the book be opened. Despite that 
they had not been able to obtain anything approaching what 
they deemed a reasonable offer for the work which 
they bad done, for Which payment could and should be 
made. They bad asked the Lost Office to pay them for the 
80,000,000 words which they intercepted und reported day 
and night since the outbreak of war to sometimes as many 
as 40 different addresses directed by the Government. That 
work was done under the most difhcult of circumstances, 
either under direct instructions from the Government or at 
the company’s suggestions, made as the result of its observa- 
tions of altered enemy tactics. Enemy fixed and portable 
stations, naval stations, comprising service ships, sublarines, 
and aircraft had all had to be dealt with. They designed 
entirely new receiving apparatus to meet the continually 
changing circumstances and counteract enemy activities. 
Some of the ablest of the company’s engineers devoted their 
whole time to that work. The nature of the interception 
work, owing to the absence of facilities for calling for re- 
petitions, was very difficult, particularly when_it was borne 
in mind that half of the trattic was in cypher. But they were 
further handicapped by the absence of knowledge as to which 
stations would be sending messages or with what wave-lengths 
they would work. Yet everything was carried out to the 
complete satisfaction and appreciation of the Government 
departments served. Upwards of 8,000,000 words were in 
foreign languages, including Russian, German, Italian, 
French, and Rumanian. All those messages were translated 
by them and delivered to the numerous addresses designated 
to them by the authorities. Since their stations were returned 
to them after the armistice they had been conducting work 
of a somewhat similar nature. but a much simpler and easier 
one, for another Government department. After considera- 
tion that Government department fixed 3d. per word, which 
was What they deemed to be a reasonable rate of pay for the 
nature of the work which they were doing. They accepted 
what the Government department considered reasonable. 
But for the much more difficult and onerous work which he 
had just deseribed, and for which they had to look for pay- 
ment to the Post Office, they had not been able to obtain 
an offer of more than what amounted to approximately one 
and one-fifth of a penny per word. And this was not only 
offered to them as remuneration for their services, but it 
was to cover also cowpensation for their having been de- 
prived of the use of the whole of their stations except Clifden 
during the whole period of the war. That one and one-fifth 
of a penny per word left but a very sinall margin over and 
above their actual out-of-pocket expenditure. They had made 
many attempts to arrive at a reasonable settlement, and had 
offered to accept terms substantially less than those which 
they were being paid and to which he had already referred. 
They would have willingly made that sacrifice in order to 
ensure the good relations which it was the company’s aim 
to maintain with all Governinent departinents, but all to no 
avail. In those circumstances, as painful as it was to have 
to sue a Government department under Petition of Right, 
they would not be surprised that they had again been driven 
to commence new proceedings and were threatened once 
more with being furced into a Court of Law, expending large 
sums in legal costs, and wasting the time of the important 
ofticials of the company, whose whole energy and time were 
required successfully to run the vast machinery of their 
world-wide organisation. The chairman then dealt at some 
length with the recent proceedings between the company 
and the Post Office regarding the contract for the Iinperial 
chain of wireless stations. He criticised very severely the 
way in which the Post Office bad attempted to prove their 
case, especially in putting forward the contention that they 
could use a Poulsen are for transmission for the Empire 
chain of stations, and could otherwise do without Marconi 
patents. For this purpose he said they desired to call a 
French Governinent witness. The first step towards obtaining 
the French Government's assistance was taken by a Member 
of Parlament, who was primarily responsible for the delay 
in the construction of the Imperial chain of stations in 1912. 
The French Governinent with courtesy could not refuse to 
send over the officer in charge of the Eiffel Tower station to 
give evidence. He came over and was interviewed by the 
Post Oflice representative, but was not called as a witness. 
The reason for that was that the witness would not give 
the evidence that the Post Oftice required of him; he would 
have disproved their case. He was here for three days and 
returned to Paris; but, nothing daunted, the Post Office 
persisted in its contention. Fortunately they had private 
knowledge of the incident. and they called the French official 
evidence, which proved the following points: (1) that the 
French Government had considerable experience of long- 
distance telegraphv; (2) that Poulsen ares had proved a failure 
for commercial wireless telegraphy: (3) that the Poulsen ares 
were being superseded in French stations by up-to-date in- 
ventions, Which had proved to be far more efficient; (4) that 
the French Government could not build stations for com- 
mercial purposes without using the patents of the French 
company; (5) that the French comnanv had the right of use 
of the Marconi Co.’s patents. and the Marconi Co. owned the 
British rights of all the French company’s patents. The 
Post Office completely failed to make out their case, and 


Vol. 85. No. 2,177, Avaust 15, 1919.] THE ELECTRICAL REVIEW. 216 


even their own witness, Mr. Swinburne, an eminent scientific 
expert, said that the Marconi Co. had made great improve- 
ments in wireless telegraphy in recent years, and still led 
the world in the development of the art. Having referred 
to the terms of the award, Mr. Isaacs said that one would 
have thought that if the Post Office and the company had 
failed to arrive at an agreement in consequence of a genuine 
divergence of opinion as to the value of the contract, one 
might have hoped and expected that the learned judge’s 
award would have opened the way to a simple and straight- 
forward course in the interests of the country. Instead of 
doing that, however, the Post Office went to Parliament for 
a supplementary vote of £170,000, and they caused an official 
announcement to appear in the Daily Mail to the following 
effect: “The Post Office engineers are installing a system 
which they say is free of all existing Marconi patents, and 
no royalties will be payable to the Marconi Co.” He said 
without hesitation that that could not be done, and after 
the hearing in the case before Mr. Justice Lawrence the 
Post Office must know it could not be done. The Post Office 
engineers admitted that they knew little or nothing about 
long-distance wireless telegraphy, and had had no experience 
of it. They were going to start building the Imperial stations 
by experimenting with obsolete systems. The Post Office 
thought that the art as it was known in 1904 was good 
enough for the British Empire. Would the British public 
think so? Would that watertight Government department 
he allowed to adopt that suicidal policy, and in its ineptitude 
raise the price of telegrams to cover its failure, as it was 
proposing to raise the price of telephones? The crux of the 
whole question was that there shouJd be no royalties for the 
Marconi Co. He believed that the evidence was sufficiently 
conclusive to prove that a genuine divergence of opinion was 
not the cause of their failing to arrive at an agreement. Was 
it not clear that there was something else behind that in- 
explicable conduct of the Post Office? He said emphatically 
that had the Post Office wanted to arrive at an agreement 
there would have been no petition of right, no arbitratoin, 
and no award. Their conduct and attitude ever since Mr. 
Herbert Samuel left office had been inexplicable, and had 
resulted in a great waste of public money. Before more 
money was squandered upon Imperial stations he demanded 
that an inquiry should be held to investigate the extraor- 
dinary procedure of the Post Office, and elicit on whose 
guilty shoulders lay the responsibility for their attitude with 
recatd to the Imperial chain of stations. He spoke with 
feeling. for should personal enmity of an individual at the 
Post Office exist against any individual of that company, he 
said emphatically that he was failing in the sacred trust he 
held in allowing his animus to stand in the way of the in- 
terests of the countrv. There was something rotten in the 
state of the Post Office which demanded investigation. The 
amount of the award was received two davs ago, but the 
directors did not at present propose to touch it; they pro- 
msed to wait a little. Ere long they would have to call 
the shareholders together to consider an increase in the 
canital. Thev had considerable developments in view, for 
which provision must be made. and there might be more 
within the next few weeks. They required a little more 
time for consideration, and they might know better where 
T stood when they met the shareholders again in the 
autumn. 

Capt. Rian SANKEY seconded the motion, which was car- 
ned without discussion. 


Kidderminster & District Electric Lighting & Traction 
Co, Ltd.—The report for 1918 states that the agreement 
authorised to be entered into with the Shropshire, Worcester- 
shire, and Staffordshire Electric Power Co. for the sale to 
them of the company’s interests in the power station at 
Kidderminster had been duly executed, and the purchase 
price payable to the company—£32,911—had since been re- 
eved, and would be applied towards the discharge of the 
company’s liabilities. In addition, the Shropshire Co. have 
ance the above date paid the sum of £11,658 to the Kidder- 
muster & Stourport Electric Tramway Co. for their interests 
m the power station and freehold land in Kidderminster. An 
Keement has been made with the power company to manage 
a company’s undertaking and to pay all revenue charges, 
me uding the dividend on the preference shares as from 
ED Ist, 1918, and a dividend of 24 per cent. per annum 
PR e ordinary shares of the company as from January Ist, 
rie and thereafter so long as the company remain the 

hers of the electric supply undertaking.—Financial Times. 


sneak & Wilcox, Ltd.—The “ Firfancier ’’ states that 
‘eo aay general meetings are to be held on September 
ae oe lith to consider resolutions increasing the capital 
iina 960,000 to £2,460,000 by the creation of 500,000 ad- 
to th. ey pend shares of £1 each; it is proposed to offer 
Ith on olders of ordinary shares registered on September 
fraction ban oe oe Ou riina shares held, 
cluded. e 
at the prie o RA e new shares are to be offered 


in of London Electric Supply Co., Ltd.—Interim 
nee sane on the preference shares at the rate of 6 per cent. 
m, less income tax, for the June half-vear, and on 


the ordina 
: nome at the rate of 5 per cent. per annum, 


Sydney Electric Light & Power Supply Corporation, Ltd. 
—For the half-year ended April, 1919, there is a profit of 
£19,255, against £16,274 for the corresponding period of 1918. 
Dividend 8 per cent. as before. New plant for the winter of 
1920 is on order to meet extending business. UP to the 
present the increase in fuel, wage, and other costs has been 
met without increasing the charges to consumers, but this 
can hardly go on indefinitely. j 

W. T. Henley’s Telegraph Works Co., Ltd.—Dividend 
on the preference shares at the rate of 44 per cent. per 
annum, less income tax, for the June half-year; interin 
pend on the ordinary shares of 6d. per share, less income 
ax. 

Stock Exchange Notices.—The committee has ordered the 
undermentioned to be officially quoted :— 

British Westinghouse Electric and Manufacturing Co., Ltd. 
—1,000,000 ordinary shares of £1 each, fully paid (Nos. 
1,185,001 to 2,185,000). 

Calcutta Electric Supply Corporation, Ltd.—Units sold 
to consumers during four weeks ended June 27th, 1919, were 
2,608,749; the corresponding four weeks of last year, 2,519,004. 

Coalite.—Resolutions for amalgamating the three Coalite 
ES were confirmed at meetings held in London last 
week. 

Para Electric Railways & Lighting Co., Ltd.—Dividend 
6 per cent. per annum, less tax, on the ordinary shares for 
the half-year. 

National Boiler & General Insurance Co., Ltd.—Interim 
dividend 12s. per share, less income tax, on the ordinary, 
shares for the half-year. 

Oldham, Ashton & Hyde Electric Tramway, Ltd.—In- 
terim dividend of 5 per cent. per annum, less tax, on 
ordinary shares. 

Cleveland & Durham County Electric Power Co.—The 
accounts of this company for the year ended December, 1918, 
are given in full in the London Gazette for August 12th. 

Walter Scott, Ltd.—Further dividend of 832 per cent., 
making 123 per cent. for the year ended June 30th. 

North Staffordshire Tramways Co., Ltd.—Dividend 5 per 
cent. for 1918; £592 carried forward. 

Crossley Bros., Ltd.—Interim dividend at the rate of 6 per 
cent. per annum for the June half-year. 

Blackpool & Fleetwood Tramroad Co.—Dividend 4 per 


cent. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


WHILE in the industrial world there are certain symptoms ot 
settlement—the children might cry “Touch wood '’—the 
financial outlook is darkened by another plain warning from 
the Chancellor of the Exchequer that the country drifts 
steadily towards bankruptcy. ‘lhe apparent exaggeration in 
the phrase robs it of its full meaning: 1t sounds picturesque, 
but not practical, except to the plain man who, with little 
voice in his country’s spending, looks with troubled eyes at a 
siuanon which Mr. Chamberlain indicates as the Road to 
uin. 

Stock Exchange business is quiet and rather uninteresting. 
Prices remain tolerably steady. The oil market commands a 
good deal of attention, though the roaring buoyancy shown 
in June and July has tamed somewhat. The Bill against 
profiteering is a subject of considerabie discussion. If it is to 
prove of real service to the community, it stands to reason 
that many companies may be affected, but which, and to what 
extent, are real problems. 

So much had been expected from the Marconi meeting, so 
many rumours had circulated with reference to what Mr. 
Godfrey Isaacs would say, that the event was discounted in 
advance, and the shares fell back as one result of the meeting. 
The bulls disliked the hints of possible further law-suits, and 
the price dropped 10s. to 5% before it steadied. Nevertheless 
the chairman's speech might well have satisfied those who 
had any qualins as to what may happen when Marconi 
patents run out. Mr. Isaacs said that ‘‘ very important dis- 
coveries have been made in respect of both wireless telegraphy 
and telephony in recent times, for which a number of new 
patents have been taken out and applied for.” A number of 
the ablest and most experienced men in wireless telegraphy 
are continuously engaged in research and experimental work 
gear of company. 

us the Marconi patents are kept up to date 
stand in the present balance-sheet at £0,500. E tees 
an extravagant sum. Shares in subsidiaries are taken into 
the balance-sheet for £1,365,000, which is substantially less 
than their market valuation. Mr. Isaacs referred at some 
length to the company’s dealings with the Post Office, which 
seems to be the only Government Department where rela- 
tions have been strained. Marconi Marines have eased off to 
3. sear and Canadians to 29s. 6d. and 16s. respectively 
ar on prelerence weakened to 43. Spanish remain about 

Apart from Marconi shares, the telegr te hist i 
Pa pe Indo-Europeans show E aE ae ae 
sharp drop. The manufacturing group is disposed to decline. 


. 
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Henley's went back to 24. ‘The same tendency characterises 
other manufacturing varieties. British Insulated and British 
Westinghouse preference are both 1-16 down. Babcock & 
Wilcox shed 3-16, and this in spite of the long ape in 
“ melon-cutting.” The company offers shareholders half a 
million new shares at £2 each, in the proportion of one new _ 
for every, four old. This provides, of course, a very useful 
bonus, but some, like Oliver Twist, had looked for more. The 
iron and steel share market is out of favour at present, anil 
this affects engineering shares also. 

General Electrics are now definitely dealt in as £1 shares, 
and are quoted at 2, the preference being 20s. in their new 

uise. 

Electricity Supply mars continue weak. The coal position 
arouses anxiety. lls of 2s. 6d. have occurred in Charing 
Cross, City of London, Kensington, London Electric and St. 
James’ ordinary. There is no backbone in the market. To 
counteract the usual number of deceased accounts that come 
in for realisation, there is no public support, and, in the cir- 
cumstances, prices have to be marked down even though no 
shares may change hands. 

Underground Electric income bonds are harder at 96. 
Otherwise, the Railway market pursues the lower road, Dis- 
tricts and Meiroponians both being down. Foreign traction 
issues move in the same direction. Brazilian Tractions have 
lost 2 points. British Columbia Electric debenture is simi- 
larly down. Mexicans are flat once more, falls of one to two 
points occurring in the stocks and bonds of the Utility com- 
gies There 1s no enterprise, no brightness. For these one 

as to go outside the Stock Exchange. Into the sunshine 
where, even now for instance, a boy's impatient voice shouts, 
“ Put away that silly old writing, father, or we shall miss the 
boat for Sark! ” 


LIST OF ELECTRICAL COMPANIES. 
Hous Exzoraiciry Oompanms 


Dividend Price 
1917, 1918 1919, ' Rise or fall, p.o, 


SHARE 


Brompton ee ee ee 10 8 =. 46 10 6 
Charing Cross ec eee A 4 A —3 618 4 
do. do, do. & eee é 4 TAS 6 18 4 
Chelsea.. ee ee ee ee 6 8 — 4 16 0 
Giy or Lonau ee ee ee 8 8 ll —3 7 4 8 
. le do, 6 per cent, Pref, ee 6 6 10 a 6 0 0 
County of London ee ee ee 7 7 103 es 6 18 8 
ão. 6 per cent. Pref, - : 10 — 6 0 0 
ee ee = 6 14 6 
London Hlectric ee s Ni NI i = Nil 
do. do. 6 per cent, Pref... 6 6 — 7 14 10 
M tan oe ee i. e ° a a a5, oo 8 18 8 
oen Pref, ee h AE 7 1 2 
Bt. James’ and Baii oe 9 10 6 -è 800 
ee ee ee — 7 6 
South Metropolitan Pref, ee ee 7 7 B a 6 16 s 
ee ee 9 8 5f =. 7 2 8 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pret, ee oo 6 6 95 nS 6 5 6 
m Def, oe ee it n — ac 0 
Cuba sab Oe oe = «ise 
Extension ee ee ee 8 8 15 TER, %§ 4 0 
Tei, Ord. ee e ee 8 8 15 — %§ 0 4 
Globe Tel, and T, ee ee i y. TA — %§ 5 10 
Great Nonbem Tel. >: l) mo $ Z ne 
Marsoni wo cs, Ss IO oao a6 a Ta 4o 
Oriental Telephone Ord, .. .. lò 10 = 49 0 
United R. Plate Tel. ee ee 8 8 7 — +5 8 B 
West India and Panama ee ee e 1/8 1 os %4 11 0 
Weatern Telegraph ee č 8 163 _ 418 9 
Homa Rats, 
Central London Ord, Assented .. 4 4d — 6 6 6 
tam .. ee ee ee 1 1 j —l 5 2 0 
le ee ee Nil N 224 — Nil 
Underground B) -- Nil Nil 8 —_ Nil 
do, do. “A” ee Nil Nil 9/- Nil 
do, do, Income .. 6 96 +4 6 4 g 
Forzion Trams, &o. 
Adelaide . 6 per cent. Pref, ee 6 6 5 — 6 0 0 
Anglo-Arg » First o ae Nil — 
ao, go; ce ° ee s — 2 Te — 
(] 0. eee ee oe 
Brasil Tractions ee ee ee Z Š pe ~ 2 ee a 
Bombay Bleotric Pref. .. æ. 6 6 11 — 5 26 
British Bleo. Rly. Pfoe. 5 6 — 817 0 
do, do, Preferred Nil 47 — 556 8 
do. do. Deferred Nil NA 42 — Nil 
do. do. Deb. ee 68 —3 7 8 8 
Mexico Trams 6 per cent. Bonds.. wi nit 5 — Nil 
do. 6 a cent. Bonds.. Nil Nil 4 _ Nil 
Mexican Light Common .. «e. Nil Nil 85 -3 Niu 
do. f. ee ee Nil Nil 483 —-3 Nil 
do, ist Bonds. . ee Nil Nil 634 —_ 1 —. 
MANUFACTURING COMPANIES. 
Baboook & Wilooz ee ss 1 15 8 — i 429 
British Aluminium Ord. .. :. 10 10 if —~"" 681 
British Insulated Ord. ee ee 25 123 2: —_ 1 6 1 0 
British Westinghouse Pref, .. 73 8 98" —-" 62320 
Oallenders .. e... >œ 2% 9 9i ki 
do. Pref, e@ ee ee 6 64 z 6 n 7 
Castner-Koeliner ee -ð z 25 20 9 T ei 
Edison-8wan, “A” 72 n 2 L 1 = a oe 
do. do. 6 per oent, Deb, .. = 
Electric Construction .. > 10 1D 1 ee one 
Gen. Hleo, Pref, ee ee ee 6 63 ll ae a . 
do Ord, n fs 10 10 92 a ob 
Henley eo ee ee ee ee 95 25 Ta 5 0 0 
do, Pres, o l l a 4 3 = eae 
India-Rabber .. ee ee ee 18 18 17 ee s 2 0 
Riemens Ord... ee ee ee — 10 = K i 1 
Telegraph Con . . 9 V s% = Hee 


*Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


lr should be remembered, in making use of the figures a 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Tuesday, August 12th. 


--+ - —_——. .-— -__ a te a gS 


Latest ‘s 
CHEMICALS, dc. Pees: lisence 
a Acid, Oxalic ee ee ee ee per lb, 1/5 
a Atomeniee Dal a as ži per ton rid a 
a Ammonia, Muriate (large ” ve 
a Bisulphide of Carbon haii oe ” ae oy 
a Borax ee ee ee ee ee 99 239 oe 
a Copper Sul: hate ee oe oe (T) £46 oe 
a Potash, orate ee ee ee per lb. 1/8 oe 
ae; Perchlorate oe oe ” 1/8 beg 
a Shellac es ee ee ee per owt, £22 10 40/- dec, 
a Sulphate of Magnesia... e. per ton 415 os 
a Sulphar, Sublimed Flowers... "n £28 
a 9 Lump eo ee ee 90 80 ee 
a Soda, Chlorate ee ee ee per ìb. 8d. ae 
a 9 mi Adare ee ee ee per ton ATu}- ee 
a Sodium ichromate, casks ee per lb. ‘a o 
METALS, &c. 
c Brass (rolled metal 2 to 12° basis) per Ib. 1/lgd. \d. dec, 
c „ Tubes (solid drawn) à ‘a 1/43 to 1/5 jd. dec 
e n ' is ee oe ee "n dd. dec 
c Copper Tubes (solid drawn) .. ” 1/62 td. dec 
€ » Bars (best selected) .. per ton £148 ne 
g Y) Sheet ee ee ee n 2148 oar 
a rT) Rod ee ee ee “ee ry] 2118 a 
d T (Mleotroiytio) Bars ee n £118 £7 dec 
d T T Sheete eo rT) 4154 £7 dec 
d i Wire Rods, £126 £7 dec 
d H.C. Wire per lb. 1/43 ne 
f Ebonite Rod ° ee oe ee 1] 8/- ee 
rT) Shee ee ee oe iT) 2/6 oe 

n German Bilver Wire oe os n 2/6 ae 
h Gutta-percha, fine... ee ee ” 10/- to 11/- 
h India-rubber, Para fine .. as ” 2/5ł 1d. dec, 
é Iron Pig (Cleveland warrants) .. per ton Nom. ia 

#9 Wire, galv. No. 8, P.O. qual, $0 £42 es 
E Tra Pig ee ee oo per bot £28 ian ry 30/- ine 
g ee e eo e to ee 
e Mica (in original cases) -. per lb, 9a. to 4/6 ee 
€ n n » medium ” 5J- to 10j- oe 
€ n D o large .. T 12,6 to 25-/& ap, an 
d Silicium Bronse Wire... ee per Ib, 1,73 T 
Aena rare E eo  .. por ton ae ss 
g Tin, Blook (English) .. .. ” £%3 to £264 £2 dec. 
n „ Wire, Nos.1t016 .. ee per lb, 4j- és 


Quotations supplied by— 


a G. Boor & Oo. g James & ‘ 
c Thos, Bolton & Sons, Ltd, £ Edward Till & Co. 
d Frederick Smith & Go, 


é Bolling & Lowe. 

l Richard Johnson & Nephew, Lid. 
rn P. Ormiston & Sons. 

fF W. P, Dennis & Oo. 


e F. Wi & Sons. 
f India-Rubber, Gutta-Percha and 
Telegraph Works Oo., Ltd. 


Aeroplane Wireless Control.—The possibilities of 
wireless control of aeroplanes, which will render it no longer 
necessary for a pilot to accompany his ’plane, are recounted by M. 
Jean Parzis, who in the World's Work, says :—In the early days of 
1918, thanks to the sympathetic assistance of M. d’Aubigny. 
President of the Interministerial Commission of Civil Aviation in 
Paris, some French officers secured authority and facilities from 
the French Ministry of War to carry out a series of trials with 
“Telemechanism ” mounted upon some bombing machines plac 
at their disposal. Telemechanical control represents the operation 
of apparatus from a distance and at will. In the present instance 
the object to be attained involved replacing the pilot's manipula- 
tion of the controls of the aeroplane, as well as the command of 
the motor, by means of electro-magnets actuated by Hertzian 
waves transmitted from a point outside the aeroplane. In the 
first experiment a pilot stationed on the ground was able to induce 
the aeroplane to mancuvre at a distance of several kilometres. 
This end was achieved with a low-powered plant capable of being 
carried in a motor-car or even by an aeroplane. The receiving 
apparatus mounted in the aeroplane comprised the antenni, 
together with amplifiers of variable frequency, as well as distri- 
butors of the usual type. During the month of September, 1918, 
an aeroplane equipped with an automatic stabiliser completed a 
circular flight of 100 kilometres (624 miles) without being capsized 
by the wind or violent cross-currents of air. 


ig 9 

“Beldalite” Moulded Insulation, —“ Beldalite was 
primarily designed for the production of high-tension distributors : 
its low coefficient of expansion, coupled with its stability towa? 
fluids, has rendered some service towards solving various insulation 
difficulties met by a prominent motor manufacturer. Any type of 
insulated brush-holder stud can be produced by means of moulds. 
and it might prove of interest to motor manufacturers to invest!- 
vate the merits of “ Bedalite “ as compared with other forms of 
insulation, whether built up or otherwise. Its average dielectric 
strength is 20,000 volts per millimetre, and its makers apply 
stringent tests to all pieces before dispatch. A further point 0 
merit is the intimate contact “ Beldalite © makes with metals when 
moulded. In some instances, an actual saving in production of the 
metal parts may be effected by the manufacturers, owing to the 
fact that the parts to be insulated are far better left in the rough. 
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THE ELECTRICAL CONTRACTOR IN SWITZERLAND. 


By E. P. BENNETT. 


Tue idea that electricity abounds throughout the 
whole of Switzerland in unlimited quantities, 
generated at very low cost by power derived from 
the many rivers and waterfalls, is probably held by 
a very large number. of ELecrricaL REVIEW readers. 
In fact, we have often heard the remark that were 
we living in Switzerland we should all be confirmed 
and regular users of everything electrical—lighting, 
heating and cooking; homes, offices, workshops and 
factories would all be fully equipped with electrical 
appliances of necessity and luxury. Hotels, for cer- 
tain, would be nothing less than electrical exhibi- 
tions from basement to top floor. To those who 
have not an intimate acquaintance with the facts, 
let me say that the actual position here is nowhere 
near the popular notion. We should, however, be 
correct in saying that the possibilities exist for this 
electrical Utopia. The rivers are ever flowing with 
a strong current, exerting unlimited power; the 
waterfalls are numerous; the country is adapted for 
short-distance transmission, and the people are pro- 
gressive and ready to take advantage of their unique 
natural resources. But the restrictions now in force 
on the consumption of energy are many. Electric 
radiators, irons, and other appliances must be 
strictly limited to certain loadings; the lighting peak 
must be carefully watched; cooking ranges and 
other heavy-current consuming devices come under 
the ban of a special set of rules. In fact many of 
the hydro-electric stations are fully loaded and dis- 
tributors worked to their utmost capacity. - House 
wiring, to our solid way of thinking, is very primi- 
tive; internal cables ‘are small, the protection 
afforded by the wiring system is inadequate, and the 
wiring is insecurely installed and finished off by 
runs of flexible cables in such lengths as would cause 
grave misgivings in the minds of our own supply 
companies and fire authorities. . 
These remarks are based upon personal observa- 
tions in the larger cities and towns of the country, 
the only exception being, perhaps, in some of the 
mountain hotels, which are electrical exhibitions in 
miniature of real interest. It is only to be expected 
that plans are in operation or in the making to 
remove this limitation of energy supply, and I am 
certain that in the near future this country will be 
the show place for electrical operations. ` 
To help this work forward an electrical exhibition, 
say, at Berne, of home and foreign manufactures 
of electrical appliances and machinery would prove 
a great success. The idea 1s one for international 
exhibition promoters, who would do better in this 
thriving industrial and progressive agricultural 
menai T of wealthy and well-educated and 
of ted PPOR a to use the natural resources 
a A ee in some of the more dis- 
time I a pea so attractive. At the same 
ee ike a selection of our own contractors 
na ee E the country to go on a 
o Sioa : ee area visiting Geneva, 
ngs cis fe ae urich with the set purpose 
Saree ean scien 3 eas as to the wav in which the 
ments are equipped o is run and his establish- 
shop, with an ee managed. The back-street 
exist; porous pot spire and grime, does not 
into the Swiss Schie a a ee 
e a eme of decoration, and I must con- 
own contrac Some years’ acquaintance with our 
actor s ““ shop ”? the local establishments 


came to me as a pleasant and interesting surprise. 
wiss city of more 


lf there is a main street in a Sw: di 
than usual importance—there you find the electrica 


contractor. His establishment presents a good 


; ith ll-designed front and attrac- 
appearance, with a we g “th oak panelled 


tive name-plate, a clean window with ¢ 
interior, dust-tight except where the window forms 
part of the design of the shop, through which you 
have a good view of a well-arranged showroom and 
reception room. Here you find panelled walls with 
selected fittings displayed—just a few, but in the 
right position and situated in correct surroundings. 
Polished air-tight show-cases fill certain recesses full 
of show pieces in good condition and finish. The 
polished Hoor space is large, and little polished 
island counters are spaced down the shop at 1n- 
tervals. Good and comfortable chairs are in 
abundance. The floor is usually of oak parquet, 
and the whole interior is finished to pre-arranged 
design; a few good floor standards are displayed, 
and on the ceiling slung from oak beams you find 
just enough good fittings, well balanced and all 
complete, ready to light up on demand. Smart oak 
containers are provided for *‘ gift” catalogues. 
Pen, ink and writing pads are in evidence, and a 
telephone is provided for the use of clients. Every- 
thing is in place and scrupulously maintained on the 
floors above, where one finds a series of show- 
rooms to inspect; in each room are selected appli- 
ances; nothing is crowded, and, above all, the 1n- 
specting clients’ comforts are not ignored. The 
shop assistant is’ usually a well-dressed lady with 
ample knowledge of salesmanship and certainly of 
good deportment. For technical answers a man 1s 
within easy call, who can give all information re- " 
quired concerning matters other than sundry shop 
sales. 

To meet the expenses of these establishments a 
vood business is done in portable appliances, lamps, 
shades, and sundries. 5 

The contractors ‘‘ get together ’’ in respect of 
selling prices, their union covering boycotting 
methods for defaulting members, and, more impor- 
tant still, securing for the trade its legitimate in- 
terests. For instance, should a department store 
having no contracting branch offer certain electrical 
goods for sale, you may be certain those goods find 
no buyers in contracting circles; nor are they con- 
tent to handle and fix goods so purchased. These 
methods seem to secure for the contractor the bulk 
of the sundries sales. | 
l In some instances contractors have their estab- 
lishments in the centre of residential districts; here 
they do not spoil the locality by opening a shop, but 
give an intimation of their profession by a neat 
brass plate. The interior of the house is then trans- 
formed to appropriate design, and appliance and 
fittings salons are opened. Visiting clients view 
all they wish to see from an easy chair or central 
lounges, and I must say that if the richness of the 
contents affords any criterion, a large and profitable 
business must be the result of their speculation and 
lavish expenditure on the premises devoted to creat- 
ing interest in things electrical, 

I rather envy the Swiss contractor his foresight 


e 


and initiative in this direction, and only hope we 
may in good time copy from the best of his methods 
and bring up the standard of our contracting shops 
al Say, in keeping with the quality of our on 
tractors actual work of installation where Aou 
doubt, we are a long way ahead of anything th 

can be found (generally speaking) in the count at 
which and of which I am writing, Pa ae 
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NATIONALISATION OF GERMAN ELECTRICITY 
SUPPLY WORKS. 


Proposed expenditure of £50,000,000 on Expropriation. 


AS was mentioned in our editorial columns last week, a 
Bill has been introduced in the German National Assembly 
for the socialisation of the supply works in that country, 
the development of high-pressure long-distance transmission 
lines, and the promotion of hydro-electric works. At 
present there are over 4,000 supply works distributed 
throughout the country. Although a plant capacity of 
5,000 KW. is put as the minimum limit of a works which 
can be converted into national property, it is obvious from 
the text of the Bill that stations of lower powers can also 
be absorbed by the State. An abstract of the Bill is as 
follows :— 

The “ Empire” is empowered to take over in return for 
the payment of suitable compensation (1) the property in 
installations which are intended for the transmission of 
electrical power at a pressure of 50,000 volts and upwards ; 
(2) the property in installations (electricity works) which 
have an installed machine capacity of 5,000 kw. and 
upwards, which are in the possession of private under- 
takers and do not serve for the production of energy for their 
own purposes; and (3) the rights held by private under- 
takings for the utilisation of water powers for the production 
of energy with a capacity of 5,000 Kw. and over, inclusive 
of the property in the installations erected in the exercise 
of these rights. All the installations and equipments which 
form an economic unit with the power station belong to the 
electricity works in the sense of No. 2 ; and present owners 
can demand that there should be also taken over such 
installations and equipment as would become unutilisable 
by them on the transfer. 

Installations of the kind mentioned under No. 2, which 
are owned by a joint stock or other company or corporation, 
are considered in the senge of private undertakings, also if 
Free States or unions of communal authorities are interested 
in them, either directly or through other companies or 
corporations. In such cases the interested Free States and 
communal unions can demand that the electricity works 
taken over by the Empire shall be transferred to a company 
in which they will be interested to an extent corresponding 
to their prevailing participation in the electricity works. 
These regulations also apply to the rights and installations 
in connection with the utilisation of water powers according 
to No. 3. 

The rights and duties devolving upon present owners in 
relation to third parties, will pass over to the State on the 
taking over of the works and installations; rights of 
reversion, &c., are extinguished—working contracts and lease 
contracts terminate with the transfer of the works and 
rights to the State, and the latter has to pay suitable com- 
pensation to the lessees. 

The compensation to be paid for the acquisition of the 
works consists in the cost of establishment having regard 
to suitable provision for depreciation. The compensation 
for taking over rights for the utilisation of water-power, 
consists in the recoupment of expenditure incurred by the 
interested parties in regard to the rights to be taken over ; 
the compensation for the dissolution of a working or lease 
contract is the recoupment of the damage caused through 
the dissolution, but not for lost profits. 

The Empire can demand that electricity works, also if 
they do not fall under No. 2, shall be transferred to 
companies in which the Empire is interested. The 
existing owners of the works to be incorporated are to 
participate in the company conformably to the value of the 

works ; as an alternative, they can apply for compensation. 

If a contract between the interested parties concerning 
the transfer and incorporation of installations and rights is 
concluded, the taking over proceeds on the basis of this 
agreement. If, however, an agreement is not reached, 
arbitration is to be resorted to so as to determine which 
installations and rights are to be acquired by the Empire 
or to be embodied in the company, and under what condi- 
tions; right of appeal against the decision of the Court of 
Arbitration as to the amount of compensation or participa- 


tion is admissible to a High Court of Arbitration constituted 
in connection with the ‘ Imperial ” Financial Administra- 
tion. The property in the installations and rights passes 
into the possession of the Empire or company on the award 
being announced to the interested parties and in accordance 
with the decision of the Court. 

The Minister for the Treasury and the departments 
directed by him, are authorised to demand information at 
any time concerning all circumstances of a legal, technical, 
and economic kind, which appertain to the installations 
and rights. The obligation to impart information is placed 
upon owners and lessees and persons interested in or 
managing such installations or rights ; and the information 
can be called for either by public announcement or by 
inquiry of the persons concerned. The Minister for the 
Treasury and his departments are empowered to inspect 
papers and books, in order to ascertain important data, 
together with works and other premises, concerning which 
information is required. | 

The Empire, on the ground of public welfare, can grant 
the right for the expropriation or limitation of ground 
property for an undertaking, in return for full compensa- 
tion, which is intended for the production, transmission and 
distribution of electrical energy, and for the exercise of 
which the right of expropriation is required. Penalties, in 
the form of fines and imprisonment, are provided for in case 
of the intentional withholding of information. A credit of 
up to £50,000,000 is placed at the disposal of the Minister 
for the Treasury for carrying out the terms of the 
proposed law. 

The publication of the text of the Bill has been almost 
immediately followed by complaints on behalf of the Free 
(Federal) States that the measure contains too much 
obscurity, and requires amendment. The States attach 
special value to the fixing of a tariff for the services to be 
rendered, a more detailed definition of the extent of the 
socialisation, and the transport of electricity to the places of 
consumption. It is contended that the Bill must be 
postponed until these points are cleared up, that the States 
should participate by means of a Council in the delibera- 
tions concerning the socialisation of various works, and 
that the expropriations should take place, not through the 
Empire, but by the States individually. 


AN EXTERNAL PROGRESS DEPARTMENT. 


By LESLIE G. TOPLIS, 


THE “transmission ” of a manufactured product from the 
abstract in a designer’s brain to the concrete in the user’s 
possession, is a series of physical and psychological pro- 
cesses, each of which has from time to time been given 
serious attention by students of manufacturing organisation. 
Systematic production has been raised practically to the 
level of a science, treating all individual operations in rela- 
tion to themselves and to each other, and ensuring that the 
passage of the product through “the works” is carried out 
with the maximum efficiency. Again. the organisation of 
salesmanship within recent years has brought this section 
of the “transmission” toa more efficient level, although 
the controlling factors, being more psychological than 
physical, it has not reached so effective a standard as that 
obtainable in dealing with production alone. It is not, 
however, the object of this article to deal with this section 
of the subject, but to confine attention to a still weaker 
link in the system—namely, the connection between pro- 
duction and the market, between the technical and the 
commercial, or, in other words, the works and the sales 
depot. 

Losses here are proportionately heavy ; not that there is 
anything in the nature of a direct ‘ resistance ” existing ; 
but that, in a greater or lesser degree a counter E.M.F. is set 
up, a purely pyschological condition, the result of differential 
outlook of the personal elements. To those at the works 


= who daily hear and see nothing but of “ the firm” and the 


article it manufactures, there comes in time, even though 


a 
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there has been previous association with other concerns, a 
subconscious thought that the whole of the market is 
dependent upon them and their efforts. On the other hand, 
the salesman, struggling in the midst of a turbulent sea of 
commercialism, is so constantly reminded that his firm is 
but one of many, and, perhaps, an insignificant one at that, 
that he subconsciously feels that his own people are becoming 
out of date, losing ground, and, therefore, loses confidence 
in an undertaking he was once proud to represent. 

It is with the idea of eliminating this atmosphere as 
much as it is possible that the writer suggests the intro- 
duction into manufacturing concerns of what may be called, 
for the want of a better term, an External Progress Depart- 
ment; a department that would act as a link between the 
works organisation on the one hand, and the sales organ- 
isation on the other, whilst maintaining, as far as possible, 
a detached attitude therefrom. Wherever there is an 
opposition of views in regard to a definite question, there 
are claims for and against by both parties; therefore, as a 
foundation for such a department, an absolute understanding 
of the position of the claimants is necessary. Such a 
department would act more in an advisory than a dictatorial 
capacity, and would present to both sides of the under- 
taking the opposition view in as clear a language as can be 
appreciated by them. At the same time both parties would 
present to the department their difficulties and “ reasons 
a ” in relation to all matters of manufacture and 
sale. 

The above is but a general outline of what would con- 
stitute the foundations of this department, the essential 
feature being that whoever acts in the capacity shall be 
thoroughly conversant with the whole of the “transmission” 
outlined above. 

Having established a thoroughly sympathetic relation 
between the two branches of the organisation, developments 
may be continued further. 

aking a concern manufacturing electrical switchgear as 
an example, it should be possible, from technical details 
supplied by the works, to have prepared in not tootechnical but 
thoroughly logical language, publications dealing with every 
individual manufacture produced. Catalogue specifications 
or “ House Organe ” rarely answer this purpose, their object 
being usually to give definite facts but not a “reason 
why.” To illustrate this point more fully, it should not 


only be possible for a salesman to state, in dealing with a 
particular type of switch, that such and such a current per 
sq. in. of contact surface has been allowed for, but why, 
also what standard, and so forth, has been adopted as a basis. 
In short, it should be possible for the salesman, in a meta- 
phorical sense, to pull the whole of the product to pieces for 
the inspection of the buyer, and present to him, in straight- 
forward language, why the article he is submitting for sale 
is designed on the lines that it is. 

It is in the disassembling of the article, in this sense, on 
presentation to a prospective buyer, that in numerous cases 
valuable criticism can be obtained. The buyer possibly 
finds that the article falls short in a detail necessary for a 
particular application, and mentions the failing ; it should 
be noted and eventually find its way to the department for 
submission to the works. It is not suggested that any 
trifling variation should be immediately adopted, simply 
because the product fails to comply with a particular person’s 
requirements ; but all suggestions should be considered by 
those responsible for the design, so that the application may 
be widened to the utmost possible extent. The ultimate 
object of production, as regards electrical manufacture, is 
application, and this fact should never be lost sight of, for 
the greater the application consistent with economic pro- 
duction, the greater the utility and demand. 

A further function that may be allotted to the depart- 
ment, is the study of design and development of competitor’s 
goods. 

There is a well-known adage laid down for salesmen— 
namely, “ Know thy goods”; to this may well be added, 
“Know thy neighbours’.” To those actually engaged in 
manufacture and sales operations there is little time or 
opportunity available to investigate other manufactures 
than those of the firm represented. At the same time, to 
have at hand logical reasons why, when submitting an 
article to a buyer, it differs from, or is superior to so and 
so’s, is to be possessed of a weapon which, if handled 
correctly, gives considerable advantage to the seller. Again, 
any particular improvement in a competitor's product, 
which may endanger the status of an existing product made 
by the firm, would be investigated by the department and 
handed on to the designs department for consideration. 
After investigation, the sales depot would be advised as to 
how this new form of attack could best be encountered. 


——————————— 


DEVELOPMENT AND STORAGE OF WATER FOR ELECTRICAL PURPOSES. 


By J. W. MEARES, M.LE.E. 


(Abstract of Paper read before the I.E.E.) 


Tue general principles underlying hydro-electric develop- 
ents are very little understood outside the ranks of those 
directly interested. In this paper the subject is examined 
purely from the point of view of delivering, and continuing 
to deliver, water to a prime mover. ‘lhe prublems of low, 
medium, and high heads diiler considerably, and each may 
be dealt with in various ways. There is no exact line of 
demarcation between the three stages, but, generally speak- 
Ing, low heads involve the use of pressure or reaction tur- 
bines, often submerged, with suction or draught tubes connect- 
ing the outlet with the tail race, from about 3 ft. as æ 
practical linit up to 80 or 100 ft. High heads are dealt with 
by the jet impulse type of wheel exemplified by the Pelton 
Wheel, from a possible 5,000 ft. or so down to 300 or 400 ft. 

tween these two extremes lie the medium falls, using im- 
pulse turbines of various types according to the head. Jn 
America this type of wheel is little used and jet impulse 
wheels are mostly used. , 

At the most economical load the efliciency of various types 
of hydraulic turbine or wheel varies from 85 to 90 per cent. 
In large sizes, while the corresponding overall efficiency of 
alternators, including excitation losses, will be from 95 to 
7 per cent. Thus the overall efficiency under the most 
favourable conditions will vary from 81 to 87 per cent. For 
Practical industrial purposes it will be sufficient to assume the 
overall commercial efliciency, E, of the plant M to be :— 


For 500 xw 74 per cent. 
»» 1,000 ” eee eee eos 76 ” 
” 1,500 39 eae eos eee 78 9 
?3 2,000 ,, eee t.. eee 80 9 
» 3,000 ,, and over... ... 82 a 


Using the “ cusec ’’ for a flow of a cubic foot of water per 
second (termed a foot-second in America), we then have: 


E.H.P. output = (cusecs X 62°4 x gross head in feet)/550 x F/100. 


It is convenient to use a direct conversion factor and to avoid 
decimals of no real significance, as follows :— 


For 500 kw. = cusecs X gross head X 0.062 
”9 1,000 79 a 99 ,? a x 0.064 
» 1,500 ,, m ” 3 j) xX 0.006 
99 2,000 39 m yg? 939 9 x 0.063 
” 3,000 73 or over T x9 33 7, x U.07U 


For rough purposes it is quite suticient to take kilowatts = 
cusecs X feet/15, or B.H.P. of turbine = cusecs X feet/11 for 
Inechanical power as reliable mean figures, except for, small 
installations where the divisor will be higher. tven in the 
nost favourable circumstances the water flowing through the 
turbines is only a very variable proportion of that which is 
precipitated on the catchment area. It is therefore necessary 
to refer generally to other factors which affect the problem, 
especially where storage is an essential part of a project. 
Formule for calculating the maximum run-off from a catch- 


, ment have been devised by many engineers, but they all em- 


ploy coefhcients which it is impossible to ascertain without 
a comprehensive study of the nature of the area and the rain- 
fall. It may, however, be accepted that a study of the daily 
rainfall observations over a period of 30 years will give a 
fairly accurate idea of the conditons which are likely to oceur 
in future, and if different percentages of run-off are assumed 
for light, medium, and heavy falls, depending on the nature 
of the catchment, a fairly accurate forecast can be made. As 
a practical example of the method, the following empirical 
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Ta a been tentatively adopted in the United Provinces 
ndia). 

Light falls under 0.5 in. in 24 hours should be entirely 
omitted unless continuous for several days; falls from 0.5 to 
l in. in 24 hours should be omitted if there has been no fall 
before or after. Falls from 1 to 1.5 in., when not followed 
w I by similar or greater amounts, are considered to 

ight. l 

Medium falle are those from 1 to 1.5 in. when followed or 
preceded by any but light falls; also all falls from 1.5 to 3 in. 

Heavy falls are those over 3 in., or continuous falls over 


2 in. a day; also all falls of an intensity of 2 in. an hour or 
over. 


PERCENTAGE Run-ork ASSUMED. 
A B C D E 
p.c. p.c. p.c. p.c. p.e. 


Light falls ... wie na. 1 3 5 10 1 
Medium falls Si .. 10 15 WwW 25 33 
Heavy falls H . W 338 40 55 70 


A= flat, cultivated and black cotton soil catchment. 
B=flat, partly cultivated and stiff soils. 

O=average catchment. 

D=hills and plains with little cultivation. 

B=very hilly, steep and rocky with very little cultivation. 


The question of evaporation arises wherever long canals or 
large storage reservoirs are employed. The actual amount of 
evaporation varies so greatly that no general figure would be 
of the slightest value. Percolation and absorption also ac- 
count for no small amount of the water, but the loss must 
be determined in each case as it arises. The following figures 
are worth remembering in projects involving storage: 31} 
million cu. ft. of water will give 1 cusec throughout a year; 
or, taking losses into consideration, about 35 million cu. ft. 
A square mile submerged to 1 ft. gives about 273 million cu. 
ft., and an acre-foot about 43,000 cu. ft. 

The ideal site for a reservoir is where a stream with a good 
catchment area runs through a fan-shaped valley with flat 
longitudinal and transverse sections. Trial pits alone are not 
sufticient evidence to found a dam upon; the whole align- 
ment should be trenched. Where the catchment is large, 
the valley cultivated, and the: flood water escaped over the 
dam itself, it is generally more economical to build the dam 
where the best rock for the foundations is found, rather than 
at the narrowest point of the valley. 

The economic height of the dam and the line to which 
storage water is to collected depend upon: (a) Require- 
ments for power or irrigation, or both. (b) Catchment area 
available for storage: it is frequently possible either to add 
extra catchment areas at a small cost, where water is 
deficient, or to divert a portion of the area to another drain- 
age when it is in excess of the requirements and there are 
dithculties about the escape. (c) Rainfall on and the actual 
run-off from the catchment. (d) Nature of the submerged 
area, where extra height may involve on the one hand the 
submergence of valuable property or, on the other hand, an 
extra 50 to 100 per cent. of storage capacity. (e) Nature of 
the seasons: in some places the run-off may vary from zero 
to nearly 100 per cent. of the rainfall. 


Kilowat ts 


Fia. 1.—TypeicaL Loap CURVE. 


It is sufficient to assume here an overall efficiency in the 


plant of 76 per cent., giving straight-line “ curves.” With 
this efficiency 1,000 Kw. requires a flow of 15.54 cusecs under 
1,000 ft. head, or 15,540 cusec-feet under any other head. 
With the assumed head of 1,000 ft. this flow of 154 cusecs 
represents (in round figures and exclusive of evaporation and 
percolation) 14 million cu. ft. a day, 41 million cu. ft. a 
month, 490 million cu. ft. a year, to maintain 1,000 KW. con- 
tinuously in each case. For any other head the storage will 
vary in inverse proportion, while for any other value in kilo- 
watts of continuous output it will vary in direct proportion. 
Now 1 xw. for a year represents 8,760 B.O:T. units, so the 
above 1,000 kw.-years give 82 million units on the assump- 


tion of 100 per cent. load factor. The amount of storage is 
therefore directly proportional to the units generated, what 
ever the load factor may be; for if the load factor is 50: per 
cent. it follows that 2,000 xw. of plant can actually be main- 
tained by the above quantities on the assumed head, while 
the output in units will be unaltered. 

The function of water storage is, on the one hand, increase 
of power throughout the year or the dry season; on the other 
hand, regulation day by day. The latter may in favourable 
conditions also enable the size of the plant to be substantially 
increased. The incidence of the rainfall, the rate of evapora- 
tion, the natural possibilities of the ground, and the load 
factor of the plant all enter the argument. The amount of 
storage that will serve to give (say) 1,000 kw. for a-year on 
1,800 ft. head would give the same for a month on 150 ft. 
and for a day only on 5 ft. Within ordinary limits of capital 
cost a project depending entirely on monsoon storage, with 
no appreciable inflow during the greater part of the year. is 
impracticable except on high heads. Where a moderate flow 
of water is normally available under a high head, storage on 
a large scale may be used to supplement the flow-at seasons 
of low water, provided that the excess flow in flood times can 
be depended upon to fill the reservoir. Thus a flow of 15 
cusecs under 2,000 ft. head will give 2,000 Kw. continuously, 
or considerably more on ordinary load factors. If this flow 
is the minimum, much water will be running to waste at 
other times, in the absence of storage. Assume the average 
flow throughout the year to be 45 cusecs, then the excess 30 
cusecs can be stored. It would amount to 950 million cu. it. 


in the year, but, as there would be a draw off whenever the 
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Fra. 2.—HYDRAULIC LAY-OUTS MET WITH IN PRACTICE. 


flow diminished, only a proportion of this storage capacity 
would be actually required. It would suffice to give a fur- 
ther 4,000 KW. continuously, so the whole plant, assuming 
a 50 per cent. load factor, could be 12,000 Kw. 
Where a moderate minimum flow is combined with a 
medium head, storage on the same large scale can be utilised 
to impound the excess flow within limits. If the minimum 
flow is equivalent to 2,000 xw., say 100 cusecs on 300 ft. 
head, and the average flow is 200 cusecs, the whole of this 
excess could not be stored without undue expense; but a 
resrvoir of: practicable size would enable larger plant than 
2000 KW. to be installed. Where rainfall is fairly regular, 
except for a few dry months, storage would act as a reserve 
to tide over the dry period with larger plant than the 
minimum flow could deal with. Assume 1,000 million cu. ft. 
of storage. Then, on 300 ft. head, this is equivalent to 54 
million KW.-hours. In the first instance this would mean an 
extra 800 KW. working continuously for nine months; in the 
third case it would keep 2,400 Kw. at work for the three dry 
months; subject in both cases to the load factor, which 
would allow more plant actually to be installed. It gener- 
ally comes about that on medium heads storage can only be 
utilised as reserve against drought, or against breakdown in 
the water channel where one is necessary, and not for in- 
creasing the plant capacity greatly above that maintained hy 
the normal flow. For regulating purposes, however, it can 
be exceedingly useful, especially where the load factor is bad. 
Thus, in the case of a small plant, if the daily maximum 
load over the lighting peak is three or four times the average 
load, and the normal minimum flow can be depended upon 
at the forebay, very little storage will be of value. A mimi- 
mum dry-season flow of 20 cusecs and a head of 500 ft., 
equivalent to 630 KW. generated, is capable of generating 
15,000 units per diem, if it can be utilised. The load curve 
(fig. 1), squared for convenience, shows a peak load of 1,800 
KW. for an hour, and the load factor (i.e., ratio of the area 
of the curve to its enclosing rectangle) is 34 per cent., so that 
14,700 units are generated altogether. The dotted line shows 
the power which the flow can generate, while the shaded 
areas represent the periods when excess water is being stored 
and drawn on respectively. Between midnight and 17 hours, 
5,700 units are actually generated, while the flow is capable 
of giving 630 x 17 or 10,700 units. Therefore 5,000/10,700 of 
20 cusecs or 9.35 cusecs can be stored. This in 17 bours 
amounts to 570,000 cu. ft., which will more than supply the 
extra 4,600 units between 17 hours and midnight. Many 4 
small proposition has been turned down for lack of under- 
standing this valuable application of storage. Generally large 
scale storage is impracticable on low-head plant, i.e., although 
there may be a considerable reserve behind a dam, either 
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feeding directly into the turbines or further up-stream, it is 
generally no more than suffices for regulation. The enor- 


_ mous volume of water required to maintain a large unit of 


Q 


plant for even a month would render such a proposition com- 
mercially impossible. 

Hydroelectric plant must be placed where the ground 
admits, and designed to suit it. Thus it may happen that a 
high fall cannot be developed conveniently as a single station, 
but can be utilised in the form of two stations in series. 
Fig. 2 shows the varieties of hydraulic lay-out met with in 
practice. In. high-head schemes, in order to get the most 
suitable fall with as short a length of pressure pipe as pos- 
rible, it is almost always necessary to carry the water for a 
considerable distance in an open channed (fig. 2, a) which 
offers a weak link in.the chain, and duplication is impossible, 
though occasionally two or more separate sources of supply 
may be tapped by different routes. 

To allow for fluctuatione of load a forebay at the head of 
the pressure pipes is essential, unless water is so plentiful 
that an excess 1s always running to waste at this point. Thus 
if the channel can deal with a steady load of 2,000 Kw., and 
the peak load averages 2,500 Kw. for two hours, there must 
be at least 1,000 Kw.-hr. stored in the forebay. On 1,000 ft. 
head this amounts to about 56,000 cu. ft., which is of no 
practical use as a reserve against a temporary breakdown in 
the channel or at the headworks, and wherever possible a 
scheme of this nature should have enough storage at the 
pipe head to tide over at least a few hours’ stoppage from 
such causes. In some cases of steep ground it is possible to 
locate the power house so near to the headworks, even with 


high heads, that the water can be carried in pipes the whole 


way. without an open channel (fig. 2 b). Here the risk of 
breakdown is a minimum. An intermediate case between 
these two extremes is where the distance from reservoir or 
headworks to power house is considerable, but a channel 
cannot be constructed owing to the slope of the ground. In 
America the usual method of dealing with such problems is 
to use wood stave pipes for the upper part of the pipe line. 
with a surge tank at the junction of these with the steel 
pressure pipes, where the steep fall begins (fig. 2 c). The 
surge tank consists of a reservoir, elevated to the level of the 
water where it enters the stave pipes, connected to the 
junction. With medium heads where many rapids occur in a 
short length of bed it may be possible to pipe the water 
direct from the stream to the power house (fig. 2 d), with a 
forebay interposed to prevent detritus getting into the pipes. 
In several American schemes either the whole power house 
is located at the bottom of a shaft cut down vertically in the 
rock behind the fall (fig. 2 e), or the turbines are placed in 
such a shaft and operate generators on the surface. Some- 
times the pressure pipes can be led directly into the reser- 
voir (fig. 2 f) or into a forebay constructed immediately above 
the fall; a short canal at most is required, and as it must 
be of large carrying capacity there is a great saving in such 
a natural fall. — 

_ Where the river has a considerable bed slope, or rapids, it 
may be necessary to carry the water for miles in a canal 
(fig. 2g). Occasionally a medinm-head plant may be worked 
directly from a reservoir behind a high dam (fig. 2 h). but in 
such cases there will obviously be very large variations of 
head to contend with, sometimes from full head to none at 
all; generally such a reservoir will have been built primarily 
for irrigation purposes, so that beyond a certain minimum 
the flow is strictly regulated according to season. This de- 
tracts from the commercial value of any such scheme. 

In the case of irrigation canals, falls of from 3 to 10 ft. are 
not uncommon, and can be developed by taking a feeder 
channel as a by-pass to the power house, continuing as the 
tail race back to the canal below the fall (fig. 2 i). Some- 
times a subsidiary canal (generally in the form of a tail race) 
will enable two neighbouring falls to be combined so far as 
the turbines are concerned (fig. 2 j). Larger heads. but 
still of the low type, may occasionally be developed, where 
Irrigation requirements permit, by discharging part of a high- 
level canal through turbines to a low-level canal (fig. 2 k). 
In the case of rivers, low falls may be developed on the lines 
already described for medium falls (usually as fig. 2 I)\— 
always bearing in mind the ever-increasing size of channels 
and pipes as the fall decreases. In addition there are various 
schemes in which a dam is placed across a river not to store 
water but.to obtain head. Here the water is fed directly 
from the dam to the turbines (fig. 2 m), which in some cases 
are placed inside a hollow dam. Great variations in the level 
of the head and tail waters are often a feature of low-head 
Tiver developments, and floods are a serious menace. In 
&me cases double turbines are installed, one for the maxi- 
mum head and the second for the reduced fall. Flood gates, 
as used in irrigation canal headworks, are required to deal 
with abnormal rises. 

The liability of bringing down mud and debris from the 
source of supply to the turbine wheels increases with the 
head. as torrents take the place of larger rivers, and its effect 
on. the wheel buckets also increases with the head and the 
spouting velocity of the jet or nozzle. Even the finest grit 
under a head of 1,500 or 2,000 ft. is most destructive. Coarse 
and fine strainers should he provided in forcbav reservoirs. 
and they should be of such breadth that the full flow reauired 

v the wheels can pass through them if the water accident- 
ally falls low. This is often overlooked. The forebay should 
be sectionalised or duplicated to admit of cleaning out. Small 
points of design may epell the difference between success and 
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partial failure, though much depends on whether clear or 
dirty water is generally brought in. High heads need 
the most careful treatment; medium heads may or may 
not need complicated forebays, and with low heads a plain 
tank is generally sufficient. Apart from the question of cost 
there can be no doubt that the ideal arrangement of pressure 
pipes is self-contained units of pipe, turbine, generator and 
step-up transformer, just as in modern steam practice. 
Where very large units are involved no other arrangement is 
likely to be used, and on low heads no other arrangement is 
generally possible. The diameter of a short pipe on a mode- 
rate head may be such as to give a velocity as high as 0.1 
7 (29H) or 10 per cent. of the spouting velocity. The loss of 
head with such velocities would soon become too great, and 
about 3 to 4 ft. per second is a good average. On high heads 
9 to 12 ft. per second in the smallest sections is about the 
limit used. In a good many instances pipe lines have been 
brought straight to the power house, and the turbine and 
generator mounted over the tail race in the same alignment, 
as in fig. 3, but the arrangement in fig. 4 is preferable. 

With very high heads comparatively small pipes of great 
strength are-required. - Carriage to site is an expensive 
matter, it therefore pays as a rule to keep down the weight 
of individual loads, and to use a single pipe for each turbine. 
It is, however, often advisable to interconnect the various 
pipes at the forebay. Each pipe should be capable of being 
instantly closed at the forebay in the event of a bad blow-out, 
either by an automatic valve or by electrical control from the 
power house. Each pipe must also have an isolating valve at 
the forebay or a gate in the forebav. Air pipes and filling 
valves may also be required. A single pipe to serve two or 
more units by means of a receiver at the power house is not 
ordinarily recommended. Where individual pipes serve each 
wheel it is advisable to interconnect them at the power house, 
so- that generating units can be cross served. This involves 
extra expense in Isolating valves, but is generally worth it. 
It is not an identical proposition with the receiver. 


Fig. 3. Fic. 4. 
Pipe LINE ARRANGEMENT. 


There are no special points in which the pipe system on 
medium heads differs from that already dealt with. The 
pipes are of larger size, and their carriage becomes more 
serious unless they are built up on site, but on the other hand 
the locality is generally more accessible. Air valves and 
cushions are seldom required. With very low heads and sub- 
merged turbines the draught tube is the only pipe required, 
while with somewhat higher heads there will be both pres- 
sure pipe and draught tube. With large units of plant the size 
of the pipes becomes very great and the internal hydraulic 
pressure becomes a secondary consideration. Cases are on 
record where an automatic gate, serving a very large pipe, 
was closed at the forebay and air pressure caused a complete 
collapse. No intereonection is usually practicable or neces- 
sary with low heads. 

On low-head plants the essentials of the tail race are that 
it shall be of ample size to give a very low velocity of dis- 
charge, and that it shall be free from eddies. With medium 
and high heads the tail-race pit must ensure that there are 
no waves tending to stop the free exit of the water, and it 
must also cushion the discharge. On heads of 2,000 ft. or 
so the destructive effect of the spent jet is surprising, and 
masonry is quite unable to withstand it. With regard to 
cost, from the generator onwards there is no great difference 
in capital cost between steam and hydro-electric stations, and 
the cost of the power-house buildings will be comparable. 
The boilers, steam pipes, engines or steam turbines, con- 
densing plant and accessories are replaced by the compara- 
tively simple turbine wheels and their supply pipes in the 
most favourable cases; but in less simple plant there is also 
the whole cost of the hydraulic development, channels,. fore- 
bays, reservoirs and dams to set off against the steam plant. 
The working expenses—staff, management, lubricants and 
stores, maintenance and repairs—do not differ in principle in 
the two instances; practically the annual cost of fuel in the 
one case must set off against the extra annual capital 
charges in the other. An important difference between 
steam and hydraulic working lies in the fact that every unit 
generated by the former method costs a definite sum in cash 
for fuel, so that actual loss would result in selling at that 
figure; whereas with water power there is no such cash ex- 
penditure and anv sales which will fill up hollows in the load 
curve without affecting the peak must be profitable at what- 
ever rate they bring in. The cammon idea that water power 
costs nothing is true only in this limited. instance. In any 
such comparison capital cost. cost of fuel, and load factor are 
the three essentials which determine whether a project can 
best be served by fuel or by water power. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Presidential Address to Irish Territorial Centre. 


Mr. C. H. WorpincuamM, C.B.E., President, delivered his 
address to the Irish Centre at Dublin, on May 19th, and at 
Belfast on May Ath last. The following is an abstract of 
the address, which consisted mainly of a paraphrase of the 
Electricity (Supply) Bill.* 

The Dublin Local Section, or as it is now called the Irish 
Territorial Centre, was founded in December, 1899, and ıt 
was one of the four first to be formed. A request was re- 
cently received by the Council to establish another Centre in 
Belfast, and I therefore visit Ireland to ascertain the feeling 
of members on the spot. ‘lhe most suitable course would be 
to form a Sub-Centre in Belfast now, altering it to a main 
Centre if and when the numbers belonging to it Justify such 
a course. 

‘he electrical industry is to-day at the parting of the ways. 
It has often been stated in the past that the industry 1s Jn 
its infancy, but all must admit that it 1s now adolescent, and, 
like the common run of adolescents, it is contemplating matri- 
mony, that is to sav, marriage with the State. lake all 
marriages this is a leap in the dark, and no one can say 
with confidence how the match will turn out. In any case 
the freedom of private enterprise will to some extent, at all 
events, be exchanged for marital control. No more flights 
into the realms of fancy are to be allowed it; uniformity 
is to be attained everywhere, and every advance must be an 
advance as a whole; consequently such advance must be slow, 
and cannot be lightly undertaken. I am among those who, 
notwithstanding the possibilities of danger, hope for the best. 
It is unquestionably a great gain for Parliament to have 
awakened to the supreme importance of a cheap supply of 
electrical energy, and one must be gratified to know that the 
recently produced Electricity (Supply) Bill has been framed 
largely on the lines of a report presented to the Board of 
Trade by a thoroughly competitive and representative com- 
mittee which obtained evidence from all quarters likely to be 
well informed on the subject. 

One of the main features of the new Bill is the setting up 
by the Electricity Commissioners of District Electricity 
Boards. If a station is so small or so situated or equipped 
that it could not be conveniently used bv the Board, the 
Board may be exempted from any obligation to purchase it. 
It is not quite clear what will then happen to the unfortunate 
little station which is unwanted, except that an opportunity 
will be given for a respectful hearing of its despairing wail. 

The way in which the price of a generating station or main 
transmission line is to be arrived at is carefully set out in 
the Bill, and is free from a defect in the original report of 
the committee to the Board of Trade, inasmuch as it does 
not place at a disadvantage those undertakings which have 
imade proper provision for depreciation as compared with 
those that have not. The Board has to undertake to supply 
the dispossessed authority with energy in quantities not less 
abundant and at prices not less favourable than would have 
obtained had it continued in possession of its property, and 
(this is very important) carried out improvements which it 
was at the time contemplating. This proviso is very fair, 
but one can see possibilities of a good many tussles in con- 
nection with it. 

District Boards will be invested with very wide powers, 
and, where established, the whole of the electricity supply 
in the future will be in their hands. 

An important point is the compensation for those officers 
or servants of the transferred undertakings who have suffered 
loss of employment or diminution of salary or wages by the 
transference. The payment of such compensation jis not 
permissive, but 18 mandatory, and this is a most important 
Improvement on the recommendations of the report on which 
the Bill is founded. 

The second portion of the Bill deals with what are called 
transitory provisions, and some of these are very important. 

Important powers in regard to wavleaves are given to the 
District Boards and to authorised undertakers, and the Boards 
are invested with the power to let on hire electric lines. 
fittings, apparatus, and appliances for lighting, heating, and 
motive power, and all other purposes for which electricity 
can or may be used. This is a most important richt, the 
absence of which has pressed verv hardly on local authorities. 

The prices to be charged by the District Boards are to be 
subject to the approval of the Electricity Commissioners, 
and they are to be so fixed that the undertaking is not con- 
ducted at a loss. I may here call attention to a fallacy 
underlying this and an earlier portion of the Bill, viz.. the 
assumption that in order to make a profit one has onlv to 
raise the price to the consumer. All experience goes to show 
that this is far from being true, on the contrary. most often 
the lowering of the price brings about the desired effect. 

A word of warning, addressed rather to the public at larce 
than to technical engineers, may be uttered against the 
extravagant hopes as to the extent of the reduction in price 
to the consumer that may be anticipated. It must not be 
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forgotten that the saving expected is to be made on genera- 
tion only, and that the distribution charges wil remain 
practically. unaltered; hence the percentage saving made js 
eltected on a fraction, and not on the waole cost, and the 
price to the consumer will therefore be much higher than 
that comiuonly spoken of in connection with the cost of 
generation. A notable feature of the future, however, will 
probably be a great reduction in the discrepancy between 
the prices charged in different, and often adjacent, districts. 

The Boards are given powers to borrow money for work 
the cost of which ought, in the opinion of the Comunissioners, 
to be spread over a term of years including—and this is a most 
nnportant provision—tbe payment of interest on money bor- 
rowed for capital expenditure whilst the expenditure remains 
unremunerative. 

A radical change is about to be made in the conditions 
governing electric supply in Great Britain. ‘The concentration 
of the legislative control in the hands of a single body the 
members of which will presumably be chiefly technical experts 
highly skilled in the problems with which they have to deal 
Is a gain, the importance of which it is impossible to over- 
estimate. The powers conferred upon these Commissioners 
are such as will enable them to control the design of the 
generating stations and transmission and distribution systems 
which are to be built in future, and gradually to eliminate 
those which do not conform with the general scheme. The 
day of the small and inefficient undertaking is about to pass, 
and we may look forward to electrical generation on the 
grand scale, with stations on sites enabling generation to be 
carried out on the most economical lines. The main danger 
to be guarded against is a tendency to carry uniformity of 
system too far, or to ride to death the idea of very large 
stations, or, as they have been not too happily named, 
‘* super-stations.’”’ There are still areas in which it may pay 
better to put down a small isolated station on a site not 
ideal rather than to insist upon the supply being taken from 
an economical generating station unduly far off. If the mght 
men are chosen, however, they will realise this, and will 
not be unduly autocratic nor too closely wedded to pre- 
conceived ideas. 

The powers given to the Commissioners for the carrying 
out of investigations with a view to Improvement in practice 
are also of great value. It is true that the colossal scale on 
which any alteration in practice that may be determined on 
will have to be made will tend to deter the Commissioners 
from launching out into other than well tried improvements, 
and this may mean a certain amount of backwardness as 
compared with experiments made by individual enterprise, 
but it is to be hoped that means of avoiding this danger may 
be found. 

The vesting of the carrying out of the supply in the hands 
of a district board is an experiment which may well give 
rise to a good deal of speculation as to the results. The 
district board would probably function very much in the 
same way as a municipal committee, but it would probably 
be larger than an ordinary electricity committee of a Cor- 
poration, and the introduction of large consumers and of 
labour may tend to weight being given to considerations 
which are very far removed from those making for the 
technical and commercial success of the undertaking. Like 
all constitutions the success or failure of the scheme must 
depend ultimately upon the individuals in whom the ad- 
ministration is vested, and one can only hope that the 
organisation proposed will be for the good of the industry. 

The Bill, whatever its defects, if defects there be, is clearly 
an honest attempt to improve materially the position of the 
electric supply industry in this country; it has been framed 
on advice given after the fullest consultation with members 
of the industry itself, and its actual drafting has been with 
the aid of the highest technical advice obtainable. More than 
this we cannot ask, and it rests with every member of the 
industry to do his utmost to make the scheme work and 
the industry thrive. 

There can be little doubt that with the abundant supply 
of energy which should shortly be available, the applications 
of electricity to industrial purposes and everyday domestic 
life will be largely augmented, and a great stimulus should 
be given to electrical manufactures of all kinds. 

_ An important feature of the developments contemplated 
is the utilisation of sources of energy now running to waste, 
and the pressing into service of all available energy. Atten- 
tion has been directed chiefly to the utilisation of blast 
furnace gas, and this will no doubt be one of the principal 
sources of waste energy, but we must not overlook the water 
power which now runs to waste, and which, though not 
concentrated in anv great quantity at anv one place, is in the 
aggregate of considerable magnitude. Already a scheme has 
been prepared for utilising the power inherent in the water 
which falls on Dartmoor, and there should be great oppor- 
tunities for development in this direction in Ireland. The 
water power problem is greatly facilitated when worked in 
coniunction with large steam driven stations, and all sources 
feed into a common supply system. In Ireland there are 


eee 
I SS Pa TE ET ae O 


Vol. 85. No. 3,177, AUGUST 15, 1919 ] 


THE ELECTRICAL REVIEW. 228 


COOC aaan a 


also great possibilities in the direction of the utilisation of 
peat for fuel. s 

In the great development to which we are looking forward 

we may well ask what part is the Institution of Electrical 
Engineers going to play. Already ıt has done a large amount 
of useful work for the industry, and it is unquestionably a 
living force. lf, however, it is to effect anything like the 
amount of good of which it is capable it is essential that ıt 
should be given wider and more effectual powers. Of late, 
however, the Institution has taken a larger hand in jndustrial 
matters, and while not actually entering the commercial 
field it has afforded facilities to organisations whose objects 
are chiefly commercial for meeting under its auspices jointly 
with its own representatives, and in some cases it has been 
instrumental in the formation of new associations having 
commercial objects and the protection of the material Interests 
of those constituting its membership. 
_ In my Judgment it is absolutely essential if the electrical 
industry 1s to rise to the heights of which it is capable that 
there should be one and only one representative body able 
to speak in the name of the entire industry. Such a body 
could readily be formed by the expansion and development 
of the Institution as we now know it. I have recently de- 
scribed in outline a scheme in accordance with which these 
objects could, I think, conveniently and practicably pe 
effected. I hope that all members of the Institution will do 
me the honour of reading that address,* and that the Irish 
section will give an opportunity to its members of discussing 
the proposals which I have outlined. 

I have only been able in the time at my disposal to give 
an extremely brief sketch of the future, whether in regard 
to the prospects of the industry or of the part to be played 
by the Institution, but I hope I have shown that great 
developments may be confidently anticipated, and that the 
community at large has much to hope for and to gain by 
the prosperity of the electrical industry. 
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AN ELECTRICALLY-DRIVEN TUBE MILL. 


SEVERAL points of interest arise in connection with an in- 
stallation of electrical plant, recently carried out by the 
General Electric Co., Ltd., at the tube works of the TaLBot 
STEAD TUBE Co., of Birchills, near Walsall. The principal 
feature is the direct driving of two Pilger mills by a motor 
running at the speed of the mill, and driving without a fly- 
wheel. This is the first time that electric motors have been 
so used in Great Britain for Pilger mill driving; in fact, it is 
believed to be the first time that a Pilger mill has been elec- 
trically driven at all. Ina Pilger mill there is a severe shock 
once every revolution, extending over about one-third of a 
revolution, when the rolls grip the tube. Accordingly, special 
attention had to be paid to the design of the motors. 

Witton D.C. machines were adopted, the voltage on which 
they run being 440. The normal full load of each is 188 H.P. 
at a speed of from 100 to 200 R.p.m. The speed drop between 
no load and full load is guaranteed to be not more than 10 per 
cent. at 100 R.P.M. and not more than 290 per cent. at 200 


Fig. ],—* WITTon ” 188-H.p. Motor DRIVING THE PILGER 
MILL. 


shan Further, the motor is able to stand up to a peak load 
a H.P. for one minute at any speed within its working 
a In addition to being fitted with interpoles, complete 
S pensation 1g provided so that full output can be obtained 
ne Most suitable speed for the size of tube in the mill. 
e shunt regulator for controlling the speed is placed near 


ue motors in a locked case, to which the charge hand alone 
accers. 


* Etec. Rev., May 30th, 1919, p. 628. 


The special features which had to be introduced into the 
design in order to enable the motor satisfactorily to withstand 
the heavy shocks thrown upon it due to the absence of a fly- 
wheel include the provision of a very heavy shaft and low 
centre bearings, to enable them to withstand the “ shock.” 
The beds are also sunk in the ground, and the spider carry- 
ing the commutator is carried on an extension of the arma- 
ture spider, to which it is fastened with two heavy keys. 
One of the motors is seen in fig. 1. 


Fig. 2.—‘‘ Witton ” 300-H.p. Motor AND Rore DRIVE FOR THE 
FINISHING MILL. 


Before the billets reach the Pilger mill they are passed 
through a piercer driven by a 300-H.P. three-phase ‘‘ Witton ” 
induction motor of the three-bearing type, driving the piercer 
flywheel through a rope drive. A duplicate motor with a 
similar drive is used for the rolling mill, which finishes the 
tubes to gauge. This is illustrated in fig. 2. With both these 
motors it was considered desirable to allow for a certain 
amount of slip, and an automatic slip regulator of the eddy- 
current control type was installed. This automatic regulator 
is also used for starting. 

Power is obtained in the first instance from the three-phase 
6,600-volt 50-cycle mains of the Walsall Corporation. This is 
transformed down, and, where possible. transmitted to 
various constant-speed motors, but for the Pilger mills a D.c. 
supply is required. To obtain this a 500-Kw. rotary converter 
has been installed. This is a six-phase interpole machine of 
the standard “ Witton ” self-synchronising type. 

The starting of the motors is in the hands of the operator 
in the rotary sub-station, which is situated at a considerable 
distance from the mill. Should the circuit breaker open due 
to an overload, a bell is rung in the sub-station and the at- 
tendant immediately closes the breaker. However, if the 
stoppage is intentional and for safety, there is push-button 
apparatus in various parts of the shop; a red light is shown 
on the switchboard, and the attendant is thus informed that 
he should not close the breaker until he receives the necessary 
instructions. Electric motors are extensively used at these 
works for driving hot saws, compressors and other auxiliary 
machinery. 


The Channel Tunnel.—The Committee appointed by 
the French Minister of Public Works to study all questions relating 
to the Channel Tunnel, has finished its examination. Findings 
favouring the executing of the project have been adopted by the 
Council of Public Works and by the French Military Delegation, 
The Ministry of Public Works has authorised the formation of a 
French underground railway company to undertake experiments 
for new technical methods of tunnelling. The Committee asks 
M. Pichon to suggest to the British Government the formation of 
a Franco-British Committee to draw up the necessary agreement 
for regulations connected with the tunnel. It also asks that the 
British Government should obtain ratification of the agreement by 
the House of Commons. 


Low-Temperature Carbonisation.—One of the chief 
drawbacks to the carbonisation of coal at Jow temperatures is the 
production of a semi-coke that is not hard and dense enough to 
stand traveportation without disintegration. In a letter to The 
Times of July 29th, Lieut.-Col. Herman Clarke, C.B.E.. R.E.. des- 
cribes the Summers patent process, which has been in successful 
operation in America for the past five yearr. In this system con- 
tinuous operation is effected by aid of a reciprocating floor to the 
horizontal over. which by its motion longitudinally discharges the 
coke at one end and draws coal from the bunker at the other; at 
the same time, the plastic coal in the oven is heavily compressed 
by the movement of the floor, and the solid product is a hard 
dense smokeless fuel. while a high yield of by-products is recovered. 
The process is rapid and economical, and will shortly be demon- 
strated in this country. 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) . . 


led expressty for this journal by Msssra Ssrton-jonas. O'Dect ane 
Srapuans (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, $86, High Holborn, London, W.C. 1. 


“ Thermionic valves.” L. A. McDoucatn. 


nee July 28th. 

18 66. : t ; p : . ` , f ae i 

July 28th. Alternating current, motors and rectifiers. L. B. MILLER. 
18,665. “Means for adjusting timing of magnetos.” A. H. H. Davies and 


H. R. H. Daviese July 28th. 

18,678. “Electric lighting of machines driven by electric motors.” V. 
Hore. July 28th. 

18,683. ‘‘ Thermostatic valve 
(General Electric Co.) July 28th. 


18.734. “ High-tension apparatus for hot cathode X-ray tubes, &c.” A. C. 
Gunstone. July 29th. 


18,766. “ Electrically heated hot plates.” F. P. Fretcner. July 29th. 


18,787. ‘* Double pole switches and fuse boards.” G. H. GODBEHERE. 
July 29th. : , l p 

18,797-8. “ Cooling ‘electric machinery transformers, &c.“™ H. A. Camby 
and H. M. Lacey. July 29th. 


18,801. “Means for making temporary connections with electric supply 
cables." J. H. Corle. July 29th. 


18,803. “ Portable electric lamps and means for generating current there- 
for." P. Conn, MERRELL’s and D. Sruruinc. July 2th. 


18,809. ** Dynamo electric machines, &c.” L. H. R. pe PaemeLaIRe. July 
29th. (France, September 19th, 1918.) 

18,829. “ High-frequency signalling 
(Western Electric Co.) July 29th. 

18,830, ‘* Electric switches.” E. J. Harman and E. Le Bas. July 29th. 

18,841. “ Accumulators, &c."" D. Futter. July 29th. 
18,863. ** Electrically operated automatic reversible 
Woop. July 30th. 

18,873.“ Sparking plugs.” E. E. Bates and E. Perkins. July 30th. 

18,879. “ Apparatus for testing magnetos and sparking plugs.” J. M. 
Tumpeity. July 30th. 

18,891. ‘ Magneto motor acting by repulsive movements between the poles.” 
D. SucHOSTAWER. July 30th. 

_ 18.896. “ Electric heating devices and methods for making same.“ Brittsit 
Tnomsox-Houston Co. (General Electric Co.) July 30th. 

18,910. ‘Electric lamps for vebicles.'™ Fullers UnsiteD ELECTRIC WORKS 
and A. P. Werc. July 30th. 

18.918. “Electrical heating elements.” E. J. Hazectox. July 30th. 

18.928. “ Incandėscent electric lamps.” L. A. De Beckek. July 3th. 
18,929. “ Device for holding shades on bayonet electric lamp-holders."" R. 
S. ATHERSTONE, July 30th. 

18,930-1. "“ Manufacture of electric batteries.” R. S. Atnerstong. July 30th. 

18,932. “ Storing electricity from variable power.” W. P. Perry. July 30th. 

18,933. “ Method of indirectly coupling a radio-telegraphic antenna to high- 
frequency transformer." J. BetHenop. July 30th. (France, July 30th, 1918.) 


units.” British THOMSOoN-Houston Co. 


systems.” WESTERN ELECTRIC Co. 


= Re E. 


turnstiles.’ 


18,941. “ Sparking plugs.” D. V. L. Fertows. July 30th. 
18,942. “ Dynamo electric motors. W. H. Graser. July 30th. 
, 18,950. “ Magnetos.™ G. M. Turner. July 3lst. 


18,960. ‘* Sparking plug.” F. G. F. Hinton. July 31st. 
18,963. “ Electrical switches.” W. Srarks and W. H. Tonks. July 3lst. 


18,964. “ Electric heating apparatus.” C. H. ARCHER, AUTOMATIC TELEPHONE 
ManuracTURING Co., and G. W. Simister. July 31st. 

18,965. “ Amplifiers for telephone circuits, wireless telegraphy, &c.”’ K. E. 
EpcewortH, July Jlst. 

18,975. “© Electric motors.” A. Heurtestse. July 3lst. 

18,985. “ Measured service telephone systems.™” AUTOMATIC 
MANUFACTURING Co. July 3ist, (United States, February 12th.) 

18,989. ‘Variable electrical condensers.” J. Jossen and H. W. SULLIVAN, 
July 3lst. 

19.005. “ Manufacture of carbon electrodes,” E. C. R. Marks. 
Italiana G. Ansaldo & Co.) July 31st. l 

19.014. “ Electric lamps for vehicles.” R. F. Rowe. July 3łst. 

19.042. “ Obtaining alternating currents from existing three-phase systems.” 
A. M. TayLok. August Ist. 

19,056. ‘“ Electric heaters.” BRITISH Tuomson-Houston Co. 
tric Co.) August Ist. 

19,082. “ Electric cut-outs.” E. A. Lamkin. August Ist. 

19,083. ‘ Electrodes for welding, &c."" H. D. Ltoyo, Wurtecross Co., and 
WwW. W. Witsos. August Ist. 

19,086. “ Distributors for magneto generators.” E. C. R. Marks. 
dorí Electric Co.) August Ist. 

19,102. * Electric switches.” A. PoUcHatn. 
d4th. 1918.) 

19.108. “ Means for starting internal-combustion engines adapted also for 
encrating electric Current.” W. S. Jea. August Ist. 

19.109. “ Portable clectric cooker box.” A. A. Hunt. August Ist. 
19,110. “ Telephone receivers." W. A. Jackson and TELEPHONE MANUFAC- 
TURING Co. August Ist. 
49.143.‘ Electro-magnetic apparatus.” D. Cook. 

19,167. “ Magnetic cores with electric windings.” W. 
August 2nd. 

19.172. *" Electro-thermostat.” J. A. ARBOTT. August 2nd. 

19,182. ‘Shades, &c., for electric lamps.” T. Priviies. August 2nd. 


19.185. ‘ Sparking plugs.” W. A. CLARK, H. G. Loxcrorp, W. W. Lose- 
FORD and SPHINX MANUFACTURING Co. August 2nd. 


TELEPHONE 


(Soc. Anan. 


(General Elec- 


(Split- 


August Ist. (Italy, August 


August 2nd. 
A. A. BURGESS. 
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PUBLISHED SPECIFICATIONS. 


The aumbers in parentheses are those under which the specifications wiil be 


printed and abridg~d, and all subsecquent proceedings will be taken. 


1917. 


14.350. ELECTRIC TRANSFORMING AND CONVERTING APPARATUS. 
son-Houston Co. ((General Electric Co.) October 4th, 1917. 

14.560, CIRCUIT BREAKERS FOR IGNITION APPARATUS. Remy 
November jOth, 1916. (129,309.) 

14,652. METHODS AND APPARATUS FOR THE AMPLIFICATION OF SMALL CURRENTS 
RY ELECTRON DISCHARGE RELAYS British Thomson-Houston Co. (General Elec- 
tric Co.) October 10th, 1917. (129,313.) 

15.464. AERIAL CIRCUITS FOR WIRELESS TELEGRAPHY AND OTHER PURTOSES. R. 
A. W. Watt. October 24th, 1917. (129,336.) 


British Thom- 
(129,304.) 
Electric Co. 


“1917. 


DaN a ae MAKE-AND-BREAK CONTACT. J. H. Fotts. October 25th, 
(129,339. 7 
15.610. WIRELESS SIGNALLING systems. J. H. Rogers and H. H. Lyon. 
November 10th, 1916. (129,346.) an : 

15,670. ELECTRICA REGULATING appakalts. B. Davics, W. Judd and Eastern 
Telegraph Co. October 27th, 1917. (129,348.) 

15.774. Excxctric arc Lames. A., H. Railing and A. E. Angold. October 
30th, 1917. (129,355.) 

15,888. ELECTRODES FOR ELECTRIC ARC WELDING. 
1917. (129,360.) 

16,021. Sound DETECTORS. Western Electric Co.. G. H. Nash, G. E. R. 
Penny, B. B. Grace and R, A. Mack. November 2nd, 1917. (129,364.) 

16,054. FLECTRICAL HEATER, C. G. Nobbs and Falkirk Iron Co. November 
3rd, 1917. (129,366.) 

16,276. FELECIRIC REGULATING SWITCHES FOR USE WITH ORDNANCE AND FOR 
OTHER puRUOsES. J. S. Wilson, W. E. Dalby, and Armstrong, Whitworth & 
Co. (129,373.) 


E. Languepin. October Jlst, 


1918. 

7,711. TELEPHONE SYSTEMS. . Western Electric Co. 
May &th, 1918. (129,397.) i 

9,115. CONVERSION OF ELECTRIC CURRENTS., 
Wrench. December 19th, 1918. (129,400.) - 

9,453. ELECTRIC HEATING APPARATUS FOR LIQUIDS. 
1918. (129,406.) 

9,469. ELECTRICALLY HEATED CRUCIBLES, MELTING POTS. AND THE LIKE. Morgan 
Crucible Co. and C. W. Speirs. June &th, 1918. {129.407.) 

10,799. LIQUID ELECTRICAL RESISTANCES.. G. Dearle. July 2nd, 1918. 


((Western Electric Co.) 
C. N. Bennett and A. Lyon & 


R. C. Watson. June 8th, 


(129,414.) 

11,181. ELECTRIC BATTERIES. L. Rabinovitch and A. Mond. July 8th, 1918. 
(129,423.) 

11.197. ELECTRIC ACCUMULATORS. S. J. Williams. July 8th, 1918. (129,425.) 


11,304. ELECTRIC HEATING APPARATUS. H. J. ©. Forrester. (H. Burgess.) 
July 10th, 1918. (129,4:38.) 

11,336. ELECTRIC LAMP SWITCHES. E. C. 
(129,440.) 

11,444. ELECTRIC LOCOMOTIVES OR CARS. British. Thomson-Houston Co. 
(General Electric Co.) July 12th, 1918. (129,449.) 


Leachman. July 10th, 1918. 


11.868. IGNITION SPARKING-PLUGS FOR JNTEKNAL-COMBUSTION ENGINES. F. L. 
Rapson. July 20th, 1918. (Cognate application 12,480/18.) (129,467 .) 

12,877. MEASURING AND CONTROLLING FLECTRIC POWER. British Thomson- 
Houston Co. (General Electric Co.) August 8th, 1918. (129,487.) 

12,960. ELECTROLYTIC METHOD OF CLEANING IKON OF stkeL. Q. Marino. 
August 9th, 1918. (129.489.) 

13,455. HAMMER INTERRUPTERS: FOR RADIOTELEGRAPHY. Svenska Aktuiebolaget 
Gasaccumulator. September 14th, 1917. (120,198.) 


13,583. MAGNETO-ELECTRIC MACHINES FOR IGNITION IN INTERNAL-COMBUSTION 
ENGINES. British L.M. Ericsson Mnfy. Co. and A. Brookes. August 21st, 1918. 
(129,500.) . A 4 

14,738. TERMINAL FITTINGS OF INCANDESCENT ELECTRIC LAMP-HOLDERS. G. F. 
Colson. September Mth, 1918. (129,511.) 

14,767. MEANS FOR SECURING SHADES TO THE HOLDERS OF ELECTRIC LAMPS. — H. 
F. Wheeler, September llth, 1918. (Patent of addition not granted.) (129,012.) 

14,917. ‘TEMPERATURE INDICATORS FOR TRANSFORMERS AND THE LIKE. British 
Thomson-Houston Co. (General Electric Co.) September Lith, 1918. (129,915.) 

15.268. ELECTRIC INCANDESCENT LAMPS. British Thomson-Houston Co. 
(General Electric Co.) September 30th, 1918. (129,524.) 

19.468. MEANS FOR SUPPORTING THE SHADE OF AN ELECTRIC INCANDESCENT LAMP. 
L. G. Flory. November 26th, 1918. (129,547.) 

21,628. APPARATUS FOR ELECTRIC WELDING. T. E. Murray and J. B. Murray. 
March 19th, 1918. (124,188.) 

21,779. CALL-INDICATOR FOR TELEPHONE S\STEMS EMPLOYING AUTOMATIC SWITCH- 
ING APPARATUS. | Automatic Telephone Mnfg. Co. . (Automatic Electric Co.) 


December 30th, 1918. 129,563.) 
1919. 

1,133. SPARKING TLUGS FOR ELECTRICAL IGNITION SYSTEMS. A, Ogden. Janu- 
ary 16th, 1919. (129,568.) 

2751. ELECTRIC WAVE METERS. J. S. E. Townsend. February 4th, 1919. 
(129,579.) 

4.542. Srarkinc PLUG. A. Sproul, February 24th, 1919. (129,591.) 

5,057. PORTARLE ELECTRIC LAMPS. H. Dean and Chloride Electrical Storage 


Co. February 28th, 1919. (129,595.) 
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Heating Ingots Electrically—Mr. T. F. Baily, in a 
paper presented recently to the American Iron and Steel Institute. 
expresses his belief that the electric soaking pit is, for the steel 
maker, the most promising development of the electric furnace ; 
and in his opinion the time is not far distant when practically all 
modern mills rolling hot ingots will be using electric pits. This 
type of pit will eliminate the roll breakages due to cold ingots, 
delays occasioned by unevenly-heated ingots, and oxidation. To 
ensure a uniform temperature, the heating should be done by means 
of the walls of the pit rather than by direct radiation from the 
resistance elements. ‘The latter, composed of broken carbon 
thrown loosely into a carborundum, fire-sand trough, supported on 
brick pillars, are located along the outer wall of each side of the 
pit, and protected against injury from the ingot by being 
kome distance back from the ingot cell. The heat from the 
resistance element is radiated to the circular wall of the pit, and 
thence to the cover, the partition wall of the pit, and to the ingots. 
The cross-section of the resistor element is auch that there 18 little 
difference between its temperature and the ruling temperature of 
the pit. What is of the highest importance in obtaining 
uniformity of heating is that moat of the heating is done by the 
walls of the pit rather than by direct radiation from the resistor 
element.— Technical Supplement to the Review of the Foreign Press 


The X-Ray Examination of Materials.—In an article 
under this heading, the American Machinist of August 2nd gives 
a detailed account of the technique involved in examination of 
materials with the X-rays; the apparatus is described, and the 


numerous precautions which are necessary to prevent fogging by- 


the production of secondary rays, and undue distortion of the 


image, are explained. The article is based upon the practice of. 


Messrs. Harry W. Cox & Co. 
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FOREIGN TRADE EXPANSION. 
THE Prime Minister bas now delivered his speech disclosing 
the ideas of the Government in regard to trade, nationali- 
sation of mines, Labour and Capital, reduced production, 
and many other subjects. During the recess, members of 
Parliament and the public will have time to consider the 
suggestions that have been advanced. The import 
restrictions of war-time come to an end on September Ist. 
It is anticipated that this will do something to bring down 
prices in certain classes, but the rate of. exchange is expected 
to act as an effective wall preventing the excessive importa- 
tion of American goods for some time to come. Measures 
are to be submitted to Parliament for protecting our 
industries against “ dumping,” and the interests of certain 
key-industnies are to be safeguarded by prohibition of 
imports of their classes save under licence. Financial 
assistance is to be put at the disposal of exporters who wish 
to take part in the restoration of trade with the disorganised 
parts of Europe where we used formerly to do large business. 
The encouragement of technical instruction and industrial 
research and invention is recognised as a vital part of 
essential trade policy, while the Premier also looks for great 
good to follow from electric power development, the utilisa- 
tion of water power, and: the improvement of means of 
communication as a means of fostering Imperial trade. . 

There will be opportunity for dealing with these and the 
other matters referred to during the next month or two. This 
week we wish to mention several matters bearing upon 
foreign and Colonial trade development that have been 
brought somewhat prominently under our notice during 
recent months. | 

While the war was raging many engineers and engineer- 
ing traders from afar came home to Britain to help in the 
successful conduct of munition and military operations. 
Their labours ended, they are returning filled with pride 
at the increased British manufacturing capacity that they 
will hencetorth count upon as a tower of strength as they 
resume trading and technical operations in their normal 
spheres ; but that pride in capacity as represented by size of 
works and more efficient equipment, is tempered with first- 
hand knowledge of industrial disturbance and with anxiety 
concerning whether the present signs that it has worn itself 
out are reliable; in some cases—we hope they are 
exceptional — they. will return - hopelessly dumbfounded 
with the apathy of certain manufacturers that they have : 
come across regarding export trade necessities.: po of 

But while the ships pass outward with these, other vessels 
are bringing home men who have been in the foreign and 
Colonial fields holding the British commercial connection 
together during the war against great odds. It has been our 
privilege to meet.a number of such men from China, from . 
Canada, from India, from Australia, from. Africa, and from 
Spain, during the: past few months, They are. full of 
energetic criticism and urgent counsel, and they ask many 
questions from which emerges strong suspicion that we are 
not making adequate efforts to take full advantage of the 
favourable opportunity that presents itself on grounds of 
sentiment, or to meet the fiercest world competition that . 
has ever raged in regard to suitability and price. 7 

We suppose that there are few British electrical or engi- 
neering manufacturers who would not sit down quickly and. 
affix their signatures to any appeal in favour of British ‘Trade 
expansion, notwithstanding the present crowded condition 
of some order-books. But it will hardly be consistently 
following out that burning aspiration if in practice, or 
through a policy of doing nothing, we throw business into 
the arms of neutral or former enemy-countries. Unfortu- 
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nately, however, we have very definite evidence that that 
has been done—and not by any means in one case only. 
We hold no special brief for merchants, but if manufacturers 
cannot do business direct with foreign markets, they will 
surely be well advised to avail themselves of the services of 
merchants rather than let the business slip through into other 
countries for execution. We are perfectly well aware that. 
in the past some British merchants have been only too 
willing to secure contracts under their own British names, 
and pass them on to German and neutral manufacturers 
who bave quoted favourable terms and conditions. The 
British manufacturer is naturally disinclined to assist such 
firms, but there are times when it might be wiser to take a 
long view. Supposing the British manufacturer declines to 
have any dealings with the British merchant abroad—what 
happens ? Sometimes, as in cases that have come directly 
under our notice, the said merchant has a connection that 
has taken scores of years to build up. He is known by 
buyers whom the manufacturer may never get to know, or 
only after long effort. If the British manufacturer will 
have “no truck” with him, it is not to be supposed that 
he will throw away his chance of doing trade; he will go 
to manufacturers of other countries who are ready all the 
time to avail themselves of his services and of his long- 
established connections. We are more interested in the 
prosperity of the British engineering manufacturer than in 
that of the British merchant who may have a 
more or less indifferent engineering department, but 
when there are brought under our notice actual cases 
of long-established merchants with expert knowledge 
of a particularly desirable market—such, for example, 
as the whole of South America—receiving the cold shoulder 
from our manufacturers in such a way that they are 
obliged to link themselves up with a big Continental manu- 
facturer who will fill the orders for electrical machinery 
that they are able to secure in the course of their agents’ 
tours, we think we are justified in stating the matter in this 
way directly in the interests of the British manufacturer 
himself. It seems preposterous, after all that has been 
said so emphatically and so bravely during five years, that 


it should be necessary for an English house to go out in | 


search of trade definitely pledged to put in Continental 
plant, because either apathetically or through prejudice, he 
has been “turned down” or not replied to by British 
firms. We fear that we shall be bigger losers than we 
think if we have deferred our resumption of foreign trade 
activity because we were “too busy with war work,” or 
hecause we could not tell what the Government policy 
was going to be, or because the attitude of labour was so 
menacing. Business, of course, could not be “ as usual ” 
during the last four years, but preparations for doing it 
need not have been so long deferred in some cases, and they 
certainly ought not to be any longer deferred in any case 
to-day. So much for South America—a market of infinite 
British electrical trade possibilities. 

Now let us call the next evidence. Our witness? An 
expert British engineer from Canada—a market so often 
despised and rejected by British electrical men because 
Canada-is-so-Amerioan-you-know, and because of the 
contiguity of the States. He advances examples to show 
that, however close the sympathies between Canada and 
the U.S.A. may now be, they are not so close or so strong 
as are the sentiments of Canadians—whose prairie sons 
leaped to saddle and flocked across the seas so readily 
towards the Mother Country to help to fight the foe. 
He states emphatically, too, that, notwithstanding all 
the adverse factors so commonly quoted—price, distance, 
freight, delivery, design—as being against us, the 
British electrical manufacturer is fully capable of 
standing up against even the American manufacturer 
when he lays himself out to make what is desired. 
And he can do so, for particular lines, with a fair 
margin of profit, satisfactory to himself—and has done so ! 
What one has done once in this way he can do again, and what 
he has done others, too, can do. Why? Partly because the 
American tenderer counts on the British manufacturer 
having thrown up the sponge as far as Canada is concerned, 
and he is, therefore, with a clear field, able to put in a very 
profitable price. Partly, because the Britisher is too often 
inclined in advance to regard as not worth while a change 


or departure from the beaten track, which, if he only made 
the practical atcempt, would be found to be very much 
worth his while. We commend this criticism and suggestion 
—the outcome of practical experience—to the serious 
attention of all interested in the expansion of our electrical 
export trade. Our Colonies that give us preferential treat- 
ment are justified in looking to us to make the requisite 
effort, whether it be made in the works at home by 
aduptation for the production of their requirements, or in 
the market through well-organised branches, stores, and 
travellers. | 

From other of our friends we receive criticisms regarding 
our failure to carry sufficiently large stocks abroad—a point 
that we must leave for the moment though we have 
advanced it on several occasions during the war, showing 
how our shortcoming in this respect created just the 
opportunity that the British exporter of German wares 
made good use of in some places. We also hear things 
said about British representation abroad—another old 
subject. We should have supposed that the criticism had 
soaked right in long ago; indeed, we know that in some 
cases it has led to the dispatch of the best men available. 
But the world is wide, and the best men cannot be every- 
where unless we get more of them. How can we do that? 
There are various ways. We must spare for a time some 
of those who seem so essential to our operations at home ; 
men who know the business of their concern from A to 4Z,. 
and can act with authority and knowledge. We can train 
others in our offices and works expressly to become 
foreign trade missionaries. We can doso if we hold out 
to them the hope of commensurate reward. We can bring 
the students of the foreign colleges home to England and 
equip them, and in other ways we can so prepare as to 
prove that we are not out merely for an immediate success 
but for a permanent prosperity. 

We select this note of training men for the future as the 
one upon which to close this article. Some weeks ago we 
commended the scheme of the University of London for 
establishing Commerce Degrees, but space did not permit 
of our entering into the details of this admirable move- 
ment. We are disinclined to belittle the value of the 
‘‘hard-headed man of business,” who in the former days 
grew in power and influence as the result of hard knocks 
and practical experience, and whose head has been 
described, with scholastic scorn, as being so hard that one 
could hardly get anything into it. He did well for us, 
and there are great magnates in our businesses to-day, who 
are held up to our admiration as examples to follow, who 
have made their positions and fame by dint of hard work, 
sticking to it, and watching their opportunities. How 
much scientific and business training did they have? It 
was sheer force of character, resolution and deter- 
mination, the ability to use the services of other men, 
the willingness to work hard and to induce others to do the 
same, that won many a man’s way to fortune. True, they 
began in other times, when the conditions were different, when 
there was not the same international training and alertness 
in competition with them. Far be it from us, as a scientific 
trade journal, to undervalue science in business—we are 
too soundly convinced that technical qualifications in some 
measure are essential for electrical and engineering expansion 
agents abroad ; our previous writings on that subject express 
our very serious convictions on that head. The University 
scheme for granting Commerce Degrees after a suitable course 
along the lines elaborated, is deserving of the fullest possible 
support. Our great City financial and other concerns have 
come forward with munificent gifts, and we trust that the 
response will come up to the requirements that have been 
announced, so that during the early months of autumn 
many men of suitable education will enter upon a course 
which must almost certainly lead them to a career of 
success in commerce as a great profession. . 

Scientifically-trained leaders of commerce we need to 
guide the destinies of our great industrial concerns in days 
of keen international competition, yet the school of practical 
experience will, in our opinion, always be affording men of 
natural unquenchable business spirit and enterprise plenty 
of scope for making their way in the world and bringing 
new credit to British commerce and industry. There are 
special spheres for both types. 
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SINCE the time of the signature of the 
Armistice, American electrical firms have 
Electrical : sag os ; 
Competition in been busily occupied in endeavouring to 
Scandinavia, promote the export of machines and 
apparatus to Scandinavian countries, 
whilst, on the other hand, firms, specially in Finland, have 
been seeking agencies for United States manufactures of all 
kinds, including electrical products. In the case of Scan- 
dinavia in general American firms, particularly in regard to 
electrical apparatus, have found Benive up against a 
big thing ; and this big thing is German competition in 
Scandinavia, the adaptability of German firms to the par- 
ticular requirements of Scandinavian customers in matters 
of detail, so that the latter even before the war became 
accustomed to the use of Teutonic manufactures which 
satisfied their needs, and are now again welcoming them in 
so far as the articles are not produced in the countries 
themselves. Moreover, the low rate of exchange for the 
German mark is in favour of the Teutonic firms and against 
the Americans, and a further obstacle in the way of the 
latter is that although some of them have been supplied 
with samples of German-made apparatus and accessories 
which please the Scandinavians, they were indisposed to 
produce the articles in the precise form which satisfies 
customers and the electrical regulations in points of detail. 
It seems that the American export policy, dealing with any 
particular article, is ‘Take it or leave it.” If this prac- 
tice is continued, and even when the German mark has 
appreciated, it is possible that the non-adaptability of 
American firms to the requirements in Scandinavia will be 
sufficient to check their enterprise. We draw attention to 
these facts in the hope that British firms who may intend 
to develop business in the markets in question may avoid 
the pitfall into which the Americans appear to have hlundercd 
through imagining that what is suitable for American 
customers is likely also to please the palate of nations on 
another continent thousands of miles away. 
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THE coal problem in Italy, which at all 
A Great times has been a matter of difficulty if 
Hydro-Electric 
Works Scheme "Ot concern, has now reached such a 
in Italy. critical stage owing to international 
developments in coal-producing countries, 
that the Government finds it impossible any longer to with- 
hold financial support to well-considered hydro-electric 
schemes so as to render the country less dependent in the 
future upon imports of coal for power purposes than has 
been the case hitherto. With this object in view, the 
Minister of Public Works, just before the Chamber 
adjourned last week for a short vacation, introduced a Bill 


which is intended to encourage the establishment of hydro- . 


electric works, the erection of transmission lines, and the 
application of electricity to agriculture. As the existing 
hydro-electric works are inadequate for the purpose of 
producing power necessary for the development of a vast 
scheme of electrification, the Bill proposes to authorise the 
Government to grant subsidies so as to stimulate the creation 
of new works, In order, however, not to facilitate schemes, 
the execution of which would be onerous for the general 
economy, the subsidy will only cover one part of any scheme, 
namely, the generating works. It is intended, for instance, 
to make a grant of 40 lire (£1 12s. in normal times) per 
horse-power for the average nominal power developed by the 
works, and the subsidy will continue for 15 years. The 
criterion which has guided the fixing of this period is based 
upon the consideration that this term is sufficient, judging 
from works created before the war, for covering the interest 
on most of the capital employed in the works, and it is 
therefore maintained that the amount of the subsidy would 

adequate for all works of real advantage to the national 
economy, If it is possible under the Bill to secure the 
execution of works representing 2,000,000 H.P., the State 
contribution will reach £3,200,000 per annum for a 
Period of 15 years. It is considered that this sum cannot 
POET ed as too great having regard to the fact that the 
; Plant in question would represent the equivalent of 
900,000 tons of coal per annum, 


A SCHEME is being promoted in Paris 

A aa with a view to the conclusion of an 
eatin ne: understanding between the various supply 
companies in the vicinity of the French 

capital. The idea is to concentrate the production of 
energy in the hands of the Compagnie Générale de Distribution 
d'Energie Electrique, which should not be confused with the 
supply monopoly in Paris itself—namely, the Compagnie 


. Parisienne de Distribution. If the project were carried into 


effect, the Paris district companies wouid discontinue the 
operation of their generating works, which would be trans- 
ferred to the Compagnie Générale, and would merely take a 
supply of energy from the latter for distribution to small con- 
sumers. It is stated that the proposal represents a revival 
of a pre-war scheme which had to be abandoned owing to the 
outbreak of hostilities. The transaction has been prepared 
by a small syndicate bearing the name of the Union Francaise 
d’Electricité, which is to absorb the before-mentioned Com- 
pagnie Generale de Distribution d’Energie Electrique. The 
latter, which carries on a supply station at Vitry-sur-Seine, 
and has recently started to install a second works at 
Billancourt, has hitherto sold energy in bulk to transport 
and distribution companies, and the company will continue 
this branch on a larger scale in the future. 


THERE are always those who are 
anxious to establish life on an entirely 
utilitarian basis, who do not see why 
children should not begin to earn something at fourteen 
years of age, or earlier, who decline to accept as authentic 
any measurement that cannot be made with a pint pot, and 
who regard art, music, and literature as outside the scheme 
of practical politics. We had imagined that this was a 
characteristically hard-headed mental attitude which was 
only to be found in England, and in the Northern Counties 
at that. We find, however, that an American periodical 
contains an article by Mr. E. H. Fish, which is called 
“ Non-Essentials of Engineering Education,” and in which, 
after suggesting that the curricula of engineering schools look 
as if they were built to make the schools look like colleges, 
he ventures the opinion that there is no need for more than 
the most elementary training in mathematics, none at all 
for the calculus, none for languages, and none for any 
subject beyond “the point where the student can go 
alone.” . 

Anything better than this standard is to form part of a 
post-graduate course, and most is to be learned from news- 
papers and magazines, though how anybody “ educated ” 
in such an incomplete manner will be able either to 
appreciate or to write an informative article is not 
explained. 

Mr. Fish would have us go over the work of the 
engineering schoois with a small-tooth comb, and take out 
anything not of immediate practical use. True, there is 
some stray indication that such non-engineering topics as 
he names should be taken by everyone, engineer or not ; 
but as he seems to be quite uncertain whether they should 
form part of the elementary school work or the post- 
graduate courses, one is not able to extract much guidance 
from his suggestions. 

Languages are not required, because America is a big 
place, and there are few parts of it where English is not 
understood, and even the American soldiers found they did 
not need more than a very limited knowledge of French, 
Why not? Because the French took the trouble to leain 
some English. Well, we have heard Englishmen say there 
is no need to go outside the limits of the British Empire to 
attain eminence in engineering ; while, as the map is already 
well marked with red, anyone who wants to talk to an 
Englishman can learn our language instead of our learning 
his. But we are very glad to think that the British 
tendency, as we were able to show in a recent article, is 
towards a higher and better standard of general education, 
If, then,-the tendency in America is in the direction 
indicated by Mr. Fish, the British outlook is even better 
than we had anticipated, 
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ELECTRICITY ON THE FARM. 


— 


THe Eve OF AN [IMPORTANT Discovery. 
By CHARLES MERCIER, M.D., F.R.C.P. 


ELECTRICITY has many uses: its importance we are not 
likely to belittle, but it seems doubtful whether anyone of 
its many uses will be more important in the future than its 
use as a stimulant to the growth of farm crops, and as a 
preventive of fungous diseases. 

A remarkable instance of the power of electricity on 
plant growth was exhibited the week before last by a crop on 
the farm of Mr. W. E. Pledge, Elmstead, near Ashford, in 
Kent, which was inspected by representatives of Wye College, 
of the Times, the Morniny Post, and other important papers, 
and by Mr. Finlayson, the eminent fungologist, and others. 
The field. about eight acres in extent, had been sown in 
last October with red standard wheat, one-half of which 
had been electrified by tbe Wolfryn process before sowing. 
The land was very poor, and it was estimated that the 
untreated portion of the crop would scarcely return more 
than the three bushels of corn to the acre that had been 
sown upon it. . The treated portion was far more vigorous, 
and bade fair to yield a profitable return to the farmer. 
The difference in the quantity of the yield was, however, of 
trifling importance beside another difference, which, though 
much less apparent at the time of inspection by the party 
than it had been a fortnight before, was still manifest. The 
untreated wheat was badly infested with the fungus of rust, 
and to this infestation some of the dwarfing and inferior 
development of the crop was due. The treated portion 
appeared to the naked eye to be entirely free from the 
fungus, and the contrast was so great that at the margin 
where the two crops adjoined, it was possible to pick out 
with certainty from the intermingled ears, those belonging 
to the other. 

The instance is the more remarkable since, as a pre- 
ventive against rust and other fungous diseases, both portions 
of seed had been sprayed with a solution of sulphate of 
copper. The one portion was then sown, and the other 
portion was electrified before being sown. In this case, 
therefore, the treatment with sulphate of copper was quite 
ineffective in preventing the attack of rust, while the same 
treatment combined with electrifying was, to all appearance, 
perfectly effective. Rust is communicated to the wheat 
plant from spores shed by the fungus growing on the bar- 
berry. These spores are distributed by the wind, and must 
have fallen with approximate equality of distribution on 
the treated and untreated crops. As with other infective 
diseases, both of plants and of animals, the infection finds 
a footing more readily, and establishes itself more easily 
and more thoroughly, upon the weaker organism. A 
stronger organism will be less seriously infected, and a 
still stronger organism may escape infection even though 
it is equally exposed, and does, in fact, receive as many. 
germs of the disease as an organism that perishes under the 
attack, A thin coating of sulphate of copper upon the 
surface of the seed such as is produced by a mere spraying 
of the seed, is liable to be washed off by the rain, and even 
if it remains, is likely to protect the seed alone, and it is 
not the seed itself that is infected by the spores of the 
fungus. These attack the growing plants. By the elec- 
trical treatment the copper would be ionised, and ions of 
copper would be driven into the seed. It is possible that 
in the subsequent growth of the plant these ions may 
become distributed throughout its tissues, and may confer 
a certain immunity upon the plant, but it seems more 
likely that the relative immunity of the plant is due to its 
greater vigour and consequent power of withstanding 
disease. The infected plants would ripen their uredospores 
in June and July, and for many weeks the treated plants 
would be subject to the infection of these spores. It would 
be miraculous if, after weeks of this bombardment, the 
treated plants should show no sign of the disease, and, as a 
matter of fact, they, or some of them, were found to be 
infected : but the infection was so slight that one expert 
overlanked it altogether, and another needed the aid of the 
miscrosvope to determine the existence of infection, 


Be the explanation what it may, however, the fact 
remains that the electrically-treated portion of the crop was, 
to the naked eye, almost free from fungus, while the unelec- 
trified portion was so badly infested that the red colour was 
manifest to the most superficial inspection. 

- It is difficult to exaggerate the consequence to the food 
supply of the world if this effect of electricity in preventing 
fungous diseases should be confirmed, and should be extended 
to other plants than wheat. Ergot of rye produces a fell 


_ disease, which would be put an end to. Fungous diseases 


of wheat, barley, and oats are the cause of many thousands 
of pounds of loss to farmers every year. Tomatoes and 
many other plants suffer badly from the ravages of mildew 
and other fungous growths, but the greatest value of all 
would be in the prevention of the various fungous diseases of 
the potato. It is unnecessary to say that if an effectual pre- 
ventiveof the phytophythora infestans had been known in 1845, 
the Great Irish Famine would never have taken place, the 
depopulation of Ireland would never have happened, the 
political relations between Great Britain and Jreland would 
have been very different from what they are now, and the 
political relations between Great Britain and America would 
have been very different in the last 60 years. . 

There is scarcely a crop cultivated by the hand of man 
that is not subject to fungous disease, and if an effectual 
preventive of fungous disease can be discovered—and it 
looks very much as if one was on the point of being dis- 
covered—the saving of human labour, and the increase of 
human wealth, would be in the strict sense of the term 
incalculable. 


NOTES FROM ITALY. 
By E. P. BENNETT. 


THE impressions of Italy that one forms while travelling 
through its cities and towns seem to be directly opposite to 
the impressions the Italians would make upon one in con- 
versation ; their chief emphasis is laid on their lack of 
wealth and the general poverty of the country. They quote 
the exchange, point to their dependence upon outside 
countries for coal, iron, and steel, and the amount of gold 
or its equivalent absorbed in their purchase, and generally 
declare the imminence of ruin in all directions. Perhaps 
you make a casual survey of the man who may be talking, 
and naturally look for some signs to confirm his statement. 
This man may be interviewing you at his own establish- 
ment, the outsile of which looks imposing ; the internal 
arrangements are very complete and of solid construction, 
his own office bordering upon the luxurious : the adjoining 
office for his right-hand man is of ample accommodation, 
and the general offices are well staffed and equipped with 
expensive typewriters, dictaphones, and adding machines. 
He, personally, is well dressed, sporting one or two pieces 
of splendid jewellery, and will in all probability invite you 
to a café, where the fare, though expensive, is in great 
demand. Here, again, is displayed not poverty, but con- 
siderable wealth, and abundance of time in which to 
enjoy it. 

The city as you walk through it speaks of money in all 
directions ; great buildings abound, of good architecture 
and costly ornament, which adds to the general appearance 
but is not necessary when money is scarce. For a moment 
in your walk the poverty will be forgotten, that is 
when you come to one of the many cathedrals ; here with 
justified pride your friend will relate the spending of 
millions of lire, and that is money spen/, not invested, for 
no returns are looked for or obtainable from the outlay, an 
outlay sufficient to capitalise an important industry. | 
merely quote the incident in relation to the story of poverty. 
When referring to industries, it is natural for me to inquire 
into the conditions of the one in which I am most directly 
interested—the electrical industry—and it is admitted that 
its position is not a forward one. 

The generation is mostly by coal, and the selling price 1s, 
in places, as high as 3 lire per B. of T. unit, or just over 
Is. 6d. ; the Kw.-hour is divided into 10 parts, and 30 c. 
is charged per part. There is a stroug aud growing desire 
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amongst the people to make early improvements, and to 
utilise the available water power to generate all the energy 
needed, and so make themselves independent of coal for 
lighting, heating, and cooking. In one direction this 
development seems to be going forward, as the mileage of 
electrical traction on the railways is considerable, and is 
always increasing. | 

Important schemes are on foot for longer tracts of line to 
be converted to electrical propulsion, and, from the same 
source, large tracts of country will receive a supply of energy 
for domestic purposes at a much lower rate per unit. The 
lamp-maker is not without his particular troubles in this 
country, for voltages vary over a wide scale; but the 
pressures most used appear to be 110, 125, and 160 volts, 
which is fortunate for safety’s sake, the house-wiring and 
ordinary installations being done in a way difficult to 
realise tn view of the precautions taken in our own country to 
prevent fire and personal risks. Insulated wires are run on 
porcelains outside the buildings, and a tapping is taken off 
for each floor by just baring the insulation and roughly bind- 
ing round the wire for sub-circuits. This so-called joint is 
left without soldering or taping. The main wires are run 
into a feeder-board, constructed in wood and fixed outside 
the building, and the floor circuits are protected by a two- 
way board at the point of entrance—inside the building ; 
from here the long runs are carried in thin-metal 
covered insulating tubes of German origin, and led through 
the walls in porcelain tubes to the rooms. The insulating 
tubes may be continued to pomt and switch, but most 
probably the run is made in white flexible, which, owing to 
repeated coats of paint received during periods of interior 
decoration, is quite hard, and apparently able to continue to 
carry all the current required for years to come. 

One can, of course, find better installations, but I have 
given an outline of the general class of work. As might be 
surmised, the electrical contractor does not specialise in 
electrical work alone, but runs a combination business of 
plumber, gas, and electric lighting. His shop is an 
interesting one, well designed and fitted, with much space 
devoted to display, and each section treated separately. 
The combined exhibition does credit to his enterprise. It 
is of interest to note that the Italian Government shares in 
this enterprise, as every advertisement, display card, or 
notice of any description is taxed, a stamp being fixed 
and cancelled on each and every one exhibited ; as a con- 
sequence, leaflets and placards are reduced to a minimum, 
and information concerning the various goods is given 
verbally, | 

The war has stimulated the local desire to manufacture 


for themselves the materials hitherto purchased exclusively 


from abroad ; with the development of water-power genera- 
tion it will not be long before many important items are 
being made in their own country, and there appears to be 
no reason why the manufacturing electrical industry should 
not soon be in a flourishing condition. 


ELECTRIC VEHICLES. 
By E. AUSTIN. 


THE position of the electric vehicle industry in‘this country 
at the present time is, on the whole, satisfactory, for, despite 
the adverse conditions that have prevailed during the last 
five years, there has been material progress in certain 
directions. Electric vehicles are becoming more and more 
Bnspicuous in London and elsewhere, and users are loud in 
praise of their performance. Certain influential indi- 
viduals who in the past were either indifferent or antagonistic 
to electric battery traction, have been forced to adopt an 
entirely different attitude as the result of more or less 
recent developments, and are now expounding its virtues in 
a most authoritative manner. It has always been clear to 
all, save those utterly devoid of foresight, that the electric 
battery vehicle would ultimately establish itself, even in 
the days when accumulator manufacturers were quite 
incapable of producing cells suitable for road service. At 
the present time certain manufacturers who a few years 


back in no way interested themselves in electrical affairs, 
are building, or are preparing to build, electric vehicles of 
various kinds, whilst others are seeking works in which to 
commence operations. All this is very satisfactory. It 
reflects great credit upon the accumulator makers who have 
been largely instrumental in placing electric battery traction 
upon a sound footing, not to mention that small but 
energetic body of electrical engineers who for years past 
have been endeavouring to bring the electric vehicle into 
the limelight. Why this extremely arduous task should 
have been left to so few men, the writer does not 
pretend tv understand. Sarely nothing has ever been devised 
in the history of electrical engineering that affords better 
opportunities for improving central-station loads than the 
electric vehicle. Surely every central-station engineer 
must recognise now, at any rate, that there are tremendous 
possibilities in this new and important field of enterprise. 
Enough has surely appeared in the technical Press to show 
what has been done in this country, in America, and 
elsewhere, and to indicate the advantages of electric- 
battery traction in all its branches. | 

If there is a single central-station engineer who at the 
present time considers that electric vehicles are not worth 
bothering about, he must indeed be strangely constituted, 
and it is difficult to believe that such a person exists. 
Yet what do we find ? Could anything be more unsatis- 
factory, more disappointing, more depressing, more dis- 
heartening than certain statements in the recently-issued 
report of the Electric Vehicle Committee’ There are, 
we are told, many central-station engineers who have not 
even taken the trouble to procure a single copy of the 
Committee’s official organ, and also many who have made 
no endeavour whatever to secure the purchase of an electric 
vehicle. It was, perhaps, to be expected. Few men 
trained as engineers can readily adapt themselves to 
commercialism in any shape or form. They nurse and 
cherish their plant with all the care and skill imaginable, 
but they fail to move with the times and to take advantage 
of the latest developments. It is a deplorable state of affairs. 
It makes some of us who have been endeavouring, in our 
humble way, to assist the movement with the aid of 
our pens, wish we had been engaged on some other form 
of work. It almost makes us wish that we were in 
some far-off land where there were no electricity supplies, 
no electric vehicles, and no apathetic electrical engineers. 
Of course, there has been a war. We are all aware of 
that. But the war is over, and the electric vehicle came 
into existence long before it began. How many central- 
station engineers took a really keen interest in the move- 
ment prior to 1914 ?— certainly not a great number. The 
bulk of the propaganda work, at any rate, has until recently 
been left to Mr. F. Ayton and a few others, who deserve all 
the praise and admiration that can be bestowed upon them. 
What the electrical industry owes to Mr. Ayton and his 
colleagues will probably be recognised in due course, but at 
present there does not appear to be any marked appre- 
ciation or enthusiasm on the part of some supply 
authorities. 

It may be argued, and possibly rightly, that manu- 
facturers are not yet in a position to turn out vehicles in 
large numbers or at a reasonable price ; but even if this be 
true, there is not the slightest reason why propaganda work 
should not proceed. The advantages of electric vehicles 
must be clearly demonstrated to those who are likely tu 
need them before there can be a Jarge demand, and it is 
probably safe to assert that there are numerous possible buyers 
who do not at present even know that such things as electric 
vehicles exist. If it were not for the fact that the pro- 
gress of the movement is dependent upon the electricity 
supply authorities the manufacturers would, of course, be 
in a position to build and sell their vehicles without 
hindrance in the same way as makers of petrol vehicles 
build and sell them, But, unfortunately, cans of electricity 
cannot be purchased by the roadside like cans of petrol, and, 
consequently, engineers who are neglecting to see what they 
can do in the way of providing adequate charging facilities are 
not only missing golden opportunities themselves, but are 
also hampering manufacturers. The central station engineer 
who imagines that because his plant happens to be an alter- 
nating one or because his working voltage is much 
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higher than the standardised battery voltages, electric 
vehicles are not worth considering is unworthy of the position 
he holds. Much has been made of the difficulties of 
charging, yet in reality the whole thing is simple. What 
ought to be encouraged as far as possible is charging on 
owners’ premises in stables and other places where vehicles 
are usually xept. A small motor-generator or rectifier 
installed in such places solves the problem completely. 
Charging garages may, of course, be established as well, and 
vehicles may also be charged at central stations, but 
there is no doubt whatever that it will be found in many 
cases that vehicle owners will be quite prepared and willing 
to install charging equipments of their own. 

The writer is not unfamiliar with the various organisa- 
tions now working in the interests of the electric vehicle 
movement. Still it is clear that unless some of the central 
station engineers are going to display more enthusiasm than 
they have in the past the industry cannot possibly progress 
at its proper rate. There is no reason, so far as the writer 
can see, why practically every station in this country should 
not derive benefit from this new and important develop- 
ment. The use of electric trucks alone is bound sooner or 
later to have an influence upon central station loads, 
especially in large manufacturing districts. The value of 
these trucks to manufacturers, shippers, merchants, and 
others, is at present very imperfectly understood, and it 
behoves supply authorities to familiarise themselves with 
electric truck applications, and to make them known to 
people who are likely to be interested. 


FOREIGN TRADE.—II. 


Electricity in Spain and Portugal. 


[By One WHO HAS TRAVELLED MUcuH.] 


Tue end of the blissful state of affairs caused by the 
restriction of imports appears to be approaching, 
and then, no doubt, manufacturers in England will 
seriously turn their attention to getting business in 
foreign countries, disabusing themselves of the idea 
that what is accepted in the Brjtish Empire will 
necessarily be accepted in other parts of the world 
irrespective of its price. 

The mountainous nature of both Spain and 
Portugal places at the disposal of their inhabitants 
an enormous and constant source of electric power, 
with the result that every town of importance and 
many of practically no importance are provided with 
electricity. Unfortunately this very excellent market 
was almost entirely neglected by English hrms before 
the war, and those firms who did make some effort 
to do business refused, as a general rule, to grant the 
long credits customary in the country, and almost 
without exception failed to supply the class of goods 
which was asked for and was being supplied without 
question by the German firms who years ago realised 
the importance of the market and established them- 
selves under local laws. 

The German firms in question do not appear to 
have suffered at all from the effects of the blockade, 
as they were sufficiently foreseeing to either finance 
factories themselves or to assist others to do so, as a 
result of which all their various depots throughout 
Spain were able to carry on since 1914 as if nothing 
had happened. Since the conclusion of the armistice 
last November, numbers of firms in this country 
have received more or less verbose effusions in 
Spanish or French pointing out the supposed possi- 
bilities of the Spanish market. 

Naturally most of our firms on receiving a letter of 
this kind either consign it to the depths of the 
W.P.B., or else they send a short acknowledgment 
written in English requesting our Spanish triend to 
in future be kind enough not to write in his own 
language, stating also that they trust in Providence, 
but others pay cash against shipping documents. 

This is not a particularly enterprising way of open- 
ing up new business, but when the lamp manufac- 


turer in this country takes the trouble to acquaint 
himself with the fact that the Customs duty on elec- 
tric lamps going into Spain works out a 4s. per 
pound, and when also he gets wise to the fact that 
electric lamps are made in enormous numbers in 
Spain, he very naturally decides to sell his lamps in 
England, where he can get more for them and avoid 
trouble in collecting accounts. 

Unless our lamp manufacturers are in a position to 
supply a low-voltage gas-filled lamp consuming about 
25 watts to compete with a well-known Dutch make, 
they are wasting their time and money in attempting 
to get orders in Spain, although in Portugal Customs 
duties are not nearly so high, and they may be able 
to find some market for any surplus. 

Voltages are as a rule between 100 and 150, and 
Edison screw caps are used almost universally. 

For the manufacturer of. electrical accessories the 
position is almost hopeless. Types used in England 
will find no market in Spain, as they are too dear, 
too heavy, and the porcelains are the wrong colour, 
also tumbler switches are hardly used at all. House 
wiring in Spain at present is carried out in at least 
go per cent. of the installations with low grade flex 


on insulators, and costs about IOs. per point as - 


against 30s. in this country, where rules are far more 
stringent. 

The Customs duty on lampholders works out at 
about Is. per pound. and it is absolutely impossible 
to sell the heavy English stuff to compete with what 


‘1s made in Spain at about one third of the price, 


especially when the native article is quite satisfactory, 
and compares favourably with the lighter classes of 
accessories made in Japan and the U.S.A. 

Unless the British maker is prepared to offer ma- 
terial similar in type to and comparing favourably `n 
price with the local article he is wasting his time try- 
ing to do any business either in Spain or Portugal. 

The maker of V.I.R. cables and flex are much in 
the same position. Insulation in these southern 
countries is not considered to be of such importance 
as it is in England, and it will be found that the 
V.I.R. wires and cables made in Spain will hold their 
own in price against any imported article. 

The meter maker is in quite a favourable position 
as regards the Spanish market. ‘Customs duties are 
high, and amount to about 1s. 6d. per pound weight, 
but as no meters are made in either Spain or Portu- 
gal, all makers are in the same position, and the one 
able to cut down the weight of his goods will get the 
order provided his meter has received the approval 
of the authorities. Measuring instruments are sub- 
ject to a fairly steep Customs duty. A certain num- 
ber of ammeters and voltmeters are made in Spain, 
and as these are fitted in cases made of brass spin- 
nings the British maker will have rather uphill work 
in selling instruments in iron cases which are handi- 
capped with a duty of 15s. each. . 

The manufacturers of generators, motors, trans- 
formers and heavy switchgear have nothing to fear 
from local competition or Customs dues. 

- There is an excellent opportunity for motor con- 
trol gear, but it must be borne in mind that very 
vey little D.C. is used except in Madrid and Barce- 
ona. 

In concluding these few remarks it may be stated 
that the financial situation in Spain is very favour- 
able, and there are numbers of big projects about to 
be started on. It is quite as easy to do business in 
Spain as it is at home, but it must be remembe¥ed 
that the Spaniard is master in his own house, and 


that if business is to be done with him, he must be | 


offered what he wants and not what we think he 
ought to have. 

It is not remarkable that he should prefer to be 
quoted c.i.f. prices and ask to be addressed in his 
own language. ‘Finally, there is quite an excellent 
outiet in Spain for certain classes of electrical goods 
if manufacturers are only prepared to look for busi- 
ness and adapt themselves a little to the ways of the 
country. | 
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ELECTRICAL PHENOMENA OCCURRING AT HIGH LEVELS IN THE ATMOSPHERE. 


By S, 


CHAPMAN, 


M.A., D.Sc. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL ENGINEERS.) 


Tue electrical phenomena which will be considered in this 
paper occur at ` high ” levels, above 10 or 15 km. from the 
ground. ‘they make themselves apparent in two principal 
ways; by luminosity and magnetic effects. The changes ot 
magnetic force at the earth’s surface originate mainly in the 
upper atmosphere, directly or indirectly. ‘The direct part is 
due to electric currents ın the atmosphere, the indirect to 
secondary currents induced by the former in the conducting 
earth; the ratio between the two corresponding portions of 
the magnetic effect at the surface is 2 or 3 to 1. The earth 
currents flow at greater or lesser depths according to the 
rapidity with which the external currents vary; those asso- 
ciated with the regular daily magnetic variations fiow chiefly 
at 200 or more kilometres below the surface. At times of 
magnetic disturbance the changes are much more rapid, and 
the earth currents do not penetrate so far down. 

The moon, as well as the sun, affects the earth’a magnetic 
field, and there are lunar diurnal magnetic variations, de- 
pending on the moon’s hour angle (or loval lunar time), which 
are of ag great interest as the ordinary solar diurnal varia- 
tions, though of inferior magnitude. 

From the sun, the earth 1s seen to be moving along in 
its orbit from right to left, and to be turning about its axis 
eo that the front, sunlit, hemisphere is moving from left to 
right. Since the sun itself is turning about its own axis in 
the same direction as the earth, any emission from its surface 
which happen to be directed towards the earth would sweep 
the latter from right to left. , 

The magnetic variations are not caused by direct magnetic 
action on the part of the sun or moon; nor do they represent 
the varying magnetic field of streams of electric charges of 
one kind, moving separately from charges of the opposite 
kind, whether within or outside the atmosphere. They are, 
in fact, variations in the magnetic field of electric currents of 
the ordinary type flowing in more or less horizontal layers 
in the u atmosphere; that is, currents in which the mag- 
netic field is unaccompanied by any appreciable electrostatic 
field. They are produced, moreover, in essentially the same 
way as are the currents generated by electromagnetic induc- 
tion. The earth’s permanent magnetic field (the origin of 
which is still. unknown) constitutes the magnetic field of the 
terrestrial dynamo. The atmosphere itself in motion owing to 
various causes, is the armature, while certain layers which 
are specially ionized (mainly by solar action) are the con- 
ductors in which the flow of electric current takes place. 

The atmospheric motions concerned are of two kinds, one 
set being associated with the quiet-day magnetic variations, 
while the other set is connected with magnetic disturbance. 
The latter motions originate in and are confined to a region 
high up in the stratosphere: the former extend throughout 
the troposphere and a large part of the stra ere, but are 
electromagnetically effective only at a considerable height 
above the base of the stratosphere. Below this level the air 
is not sufficiently conducting to allow any appreciable flow of 
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current, so that the irregular convective motions in the tro- 
posphere have no part in producing the magnetic variations. 
Ihe set of atmosphere movements which gives rise to the 
quiet-day diurnal magnetic variations consists of two great 
world-wide circulations of tidal type. One is a true tidal 
motion, due to the moon. The other, of similar character but 
of different phase and fifteen-fold the amplitude, is of solar 
origin; it is mainly produced by thermal—not tidal—action. 
The difference in phase indicates a difference of orientation 
of the two systems of circulation relative to their governing 
the sun and moan. Moreover, the orbital motion of 

the moon causes the lunar tidal system of circulation to shift 
Telative to the eolar system, completing one revolution, 
ahd game sense as the earth’s diurnal rotation, in a lunar 


In each case the movement of the air is mainly horizontal. 
Fig. 1 ehows linea of equal pressure (dotted) and of instan- 
direction in a tidal system of circulation in the earth’s 


atmosphere. Maximum pressure occurs at M and minimum 
at M'. The meridans Nzs are lines of zero pressure. The 
current-lines in the case of such tidal motions are indicated 
in fig. 2, where for simplicity a particular phase, different 
from that of either the solar or lunar circulations, has 
been adopted. The maximum velocity occurs at the equator, 
and in the solar case is approximately 1 km. per hour. The 
velocity is nearly the same at all levels up to a considerable 
height; the solar diurnal circulation, however, seems not to 
extend so far up as the lunar circulation; the latter is present 
in the auroral layer, at a height of 100 km., while the solar 
diurnal movement does not seem to exist there. 

These two movements are of semi-diurnal type; that is, the 
motion in either case is the same over the two halves of the 
earth separated by any meridian plane. The motion being 
horizontal, the induction takes place across the vertical com- 
ponent of the earth’s magnetic force. This component is 
downwards in the northern, and upwards in the southern 
hemisphere, but is otherwise nearly symmetrical with respect 
to the equator. The induced electromotive force is perpendi- 
cular to the direction of horizontal motion, to the left in the 
northern, and to the right in the southern hemisphere. 

Fig. 2 shows electric current-lines (dotted) and lines of hori- 
zontal magnetic force at the earth’s eurface, resulting by 
electromagnetic induction from the circulation shown in fig. 1. 
The systems of electromotive force, like those of atmo- 
spheric motion, are semidiurnal (fig. 2); but the systems of 
horizontal electric currents impelled by those forces, in the 
layer which is sufficiently conducting to give scope to them, 
are not of this type. Their intensity is much greater over the 
sunlit than over the dark hemisphere. This is shown by the 
considerably enhanced activity of the solar and lunar diurnal 
magnetic variations resulting from these currents, during the 
hours of solar daylight, and during the season of the year 
(summer) when, at a given station, the rays of the sun are 
most directly received. The lunar diurnal magnetic varia- 
tions exhibit the effect particularly clearly; since the lunar 
tidal system of circulation progressively advances relative 
to the sunlit hemisphere (vide supra), the lunar hours during 
which the electromagnetic effect 1s magnified regress through- 
out the lunar month; the character of the lunar diurnal mag- 
netic variations consequently changes regularly in the course 
of a lunation, the activity being greatest during the hours of 
solar daylight at each epoch. 

Besides this daily and seasonal variation in the intensity 
of the quiet-day magnetic changes, the latter vary consider- 
ably in intensity (while preserving their type almost un- 
altered) throughout the cycle of solar activity. The one varia- 
tion indicates a dependence on the position of a station 
relative to the sun, the other on some intrinsic solar factor 
affecting the earth as a whole. Both effects are explained 
by supposing the electric conductivity of the layer of air in 
which the currents flow to vary in the manner described; and 
that this is because the conductivity is produced by some 
solar ionising agent. This agent is ultra-violet radiation, 
which must be emitted more strongly at sunspot maximum 
than at sunspot minimum. It is shielded from the dark 

isphere, but over the sunlit hemisphere it penetrates 
to a considerable depth in the earth’s atmosphere, much below 
the under limit of the auroral layer (about 100 kilometres 
above the ground). It seems likely that it is the lower surface 
of the layer thus ionised by solar radiation which is respon- 
sible for bending ‘‘ wireless’’ waves round tbe earth, and so 
increasing the distance over which messages can be trans- 
mitted in this way. . Prof. G. N. Watson has recently given 
conclusive proof that, unless prevented by the presence of 
such a conducting layer, the electric waves would in large 
part travel outwards into space, instead of, as they are 
observed to do, round the globe. 

Magnetio disturbances and aurorp are produced by the 
injection into the earth's atmosphere of electric corpuscles 
projected in confined streams from disturbed regions on the 
sun. These streams may be emitted in any direction, eo far 
as we know at present; their existence is made known to 
terrestrial observers only when a stream is projected so that, 
in the course of the solar rotation, it sweeps over the earth. 
The streams are often of considerable angular diameter, 6.g., 
10 degrees or more. As the angular diameter of the earth, 
viewed from the sun, is only 18.6 seconds of arc, it becomes 
completely enveloped in the streams: and often remains so 
for hours or even days, notwithstanding that the relative 
speed of the streams at the distance of the earth enables 
them to sweep right across the earth in 35 seconds. The 
latter fact explains why magnetic storms, the particularly 
intense and world-wide disturbances which occur when the 
earth is enveloped in a dense solar stream, are observed to 
commence at almost the same instant all over the earth. 
Again, since disturbed regions on the sun often continue to 
emit streams of electric corpuscles in the same relative 
direction for a period of more than one eolar rotation, a 
given stream may traverse the earth more than once. This 


calculated on the assumption that 


the solar corpuscles into the earth’s atmosphere. 
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accounts for the observed tendency .for magnetic conditions 
to recur after. an interval equal to-the.fime taken by & stream 
to reach the earth again, after a complete rotation with the 
sun. This, which is shown by quiet, no less than by dis- 
turbed conditions (corresponding respectively to the absence 
and presence of streams in the earth’s neighbourhood) is 
only a tendency and not a definite periodicity; for the se- 
quence of streams existing at any given time is continually 
being interrupted by the cessation, or alteration of direction, 
ot. old streams, and the initiation of new ones. 

The streams seem to consist entirely or predominantly of 
corpuscles having the same sign of electric charge. They are 
ejected from the sun with a speed comparable with that of 
light, and travel outwards approximately in straight hnes. 
‘When they approach the earth. their rectilinear motion be- 
comes modified owing to their entry. into the earth’s mag- 
netac field. It appears that, though in an intense stream 
the particles seem to impinge upon the atmosphere from all 
sides, there is a strong tendency for them to be drawn in 
towards the earth’s magnetic poles; yet not. so as to fall most 
numerously at the magnetic poles themselves, but rather 
‘around two zones, one centred at each suoh pole. The radius 
of the zones can þe calculated approximately, but depends 
upon the nature and speed of the particles. The zones are 
naturally identified with the zones of maximum auroral 
frequency; these are centred as described, and have a radius 
of about 20 de This is much greater than the radius 
e solar corpuscles are 
g- particles (i.e., negative electrons, having a mass much leas 


than that of a hydrogen atom, though travelling with great 


speed). On the other band, the observed agrees pretty 


closely with the calculated radius, if the particles are sup- 


posed to be a-particles, positively charged, but otherwise 
identical with ordinary atoms of helium moving with great 


‘velocity. 


ee principal consequences follow from the injection . 
rst, the 
particles break up many of the molecules which they en- 
counter before being brought to relative rest in the atmos- 
phere. This means that the layer in which the retardation 
takes place is lonised; during times of magnetic disturbance, 
therefore, there are two conducting layers instead of only 
one. Second, where the ionisation is particularly intense it 
js accompanied by luminosity; this accounts for the polar 
distribution of auroræ, and their association with magnetic 
disturbance. The production of the latter depends on the 
third effect mentioned, viz., the electrification of the air. 
‘This is accompanied by electrostatic forces of sufficient in- 
tensity to impart an important degree of motion to the 


extremely rarefied air. This is the second of the two types 


of motion referred to above. ' 
The. general nature of the movement can be readily in- 


ferred. The mutual repulsion of the entangled charge spread 


aver the world-wide spherical ayer produces an upward, 
outward movement, as in a charged soap-bubble. Thus the 
eir travels vertically upwards—except during the first few 
minutes of a magnetic storm. For at first the downward 
momentum of the injected particles depresses the air, before 


the electricity has accumulated sufficiently to reverse the 


motion. 
In the process of electromagnetic induction the vertical 


Movement acts by cutting across the horizontal component 


of the earth’s magnetic force. Since the latter is directed 
from north to south, the upward motion induces an electro- 
motive force from east to west, while the initial downward 


‘velocity induces one in the opposite sense. An electric cur- 


rent flowing from west to east; as in the latter case, will 
increase the horizontal magnetic force at the earth’s surface : 
this is what is usually observed in middle and lower latitudes 
during the first few minutes of a magnetic etorm. After- 
wards the reversal of motion of the air, and of the resulting 


electromotive force, causes a. diminution in the horizontal 


‘magnetic force; this is one of the most charactenstic features 


of magnetic storms. 
The electromagnetic effects of a storm are not of the simple 
type which might be expected; complication arises mainly 


from the unequal distribution cf the corpuscular injection. 


This inequality is due to the deflection of the particles by the 


earth’s magnetic field, and to the circumstances of emission 


from the sun. Visual observation of the aurore strongly 
suggests that the injection ia both “ patchy” and inter- 
mittent. , 

This causes the ionisation of the air to vary considerably 
from place to place, and the inequalities of conductivity thus 
set up are likely to endure for some hours. Consequently, 


‘even if the electromotive force were quite uniform in direc- 


tion and intensity, the current-flow would be far from 
uniform. The great intensity of disturbance in polar regions 
is due to the high average value of corpuscular injection and 
ionisation around the poles. There is evidence that the con- 
ductivity in the ** maximum zone ” is particularly 
intense. | 

Besides these inequalities solar corpuscles fall more in- 
tensely over the p.m. than over the a.m. hemisphere. Thua 
the two solar ionising agents have different ‘‘ most favoured 
hemispheres ""—the sunt one being that most affected by 
the ultra-violet. wave radiation. 

_ This longitudinal inequality of conductivity in the auroral 
layer shows itself in the production of a greater diminution 
of the horizontal magnetic force, in middle and equatorial 
latitudes, over the p.m. than over the a.m. half of the earth. 


This appears clearly from the disturbance diurnal variation 
of. -horizontal magnetico force in the latitudes mentioned 
(fig. 3); the disturbance diurnal variation in the other mag- 
netic ‘‘elements’’ and in other latitudes likewise indicates 
the existence of excessive precipitation of corpuscles over 
the p.m. hemisphere and round the ‘auroral maximum ” 
zone. Fig. 3 shows current-lines (dotted) and lines of hori- 
zontal magnetic force at the earth’s surface, corresponding to 
the disturbance portion of the solar diurnal magnetic varia- 
tion, as viewed from the sun. 

While the non-uniform injection of charge resulte in the 
existence of inequalities of electrical conductivity over the 
spherical layer affected, the charge itself is continuously re- 
distributed so as to keep the surface density of electrification 
practically uniform. In the case before us the conductivity 
seems quite large enough to permit the redistribution to take 
place with a rapidity altogether exceeding that of the escape 
of the charge right away from the atmosphere, which. does 
ultimately result. The redistribution seems to be of an oscil- 
latory character, accompanied by the propagation into space 
of Hertzian waves of wave-length approximately equal to 
the diameter of the earth. The period of these waves is 
about one-twentieth of a second. 

The precipitation of electric charge into the atmosphere 
does not produce aif ‘‘ electric stoarm ” at tbe earth's surface, 
as well as a magnetic storm. During a world-wide magnetic 
storm, indeed, in which the extens’on of the corpuscularly 
ionised layer all round the earth permits a uniform redis- 
tribution of the charge, no change in the electrostatic field 


at the earth’s surface would be expected. But even in the 
case of a minor disturbance, due to a stream of corpuscles 
which falls upon, and renders conducting, only a ted 
portion of the upper atmosphere, no electrostatic change at 
the earth’s surface is observable. This seems to be owing 
to the electric shielding effected by the other ionised layer, 
which extends all round the earth. This layer is lower than 
the other, so that local charges in the auroral layer do not 
ieee affect the interior of the ‘' diurnal variations ” 
yer. 

There is a tendency for the brightest part of auroral bands 
and rays to occur at their lower edge, though in the case of 
rays 1t 1s occasionally found some distance above this level. 
This confirms Vegard's hypothesis that solar particles are 
a-particles. Such particles, of molecular mass, are found to 
penetrate to a definite distance when projected into a gas; 
they travel in practically straight lines for this distance and 
then come to a relatively dead stop when their velocity is 
reduced to that of the surrounding molecules. The ionisa- 
tion 18s greatest shortly before they reach their limit of 
penetration. These features are manifested by aurore, and 
are quite distinct from those which characterise the pro- 
jection of negative electrons, S-particles, into a gas. 

It seems probable that the p-particles are products of 
radio-active processes occurring on the sun. This would 
explain the high speed and homogeneity of the corpuscular 
rays. Again, the suggestion derives support from the exist- 
ence of ultra-violet light radiation. In the past, discuasion 
concerned itself with the relative merits of the two—cor- 
puscles and ultra-violet light—regarded as alternative ionising 
agents. The two attendant difficulties are avoided if we 
suppose the ultra-violet light to consist of y-rays, i.e., the 
extremely penetrating wave-radiation which in certain radio- 
active processes accompanies the emission of a-particles and 
B-particles. These y-rays are immensely more penetrating 
than either § or a-particles, so that as the latter prove able 
to escape from the sun’s atmosphere, it is natural that the 
y-rays should likewise do so, and will maintain their euperior 
penetrating power, and so ionize a layer in the 
atmosphere lower than the auroral layer. The rays do not 
travel to a definite distance before absorption, as do the 
a -particles; their intensity diminishes exponentially with the 
mass of gas traversed. | 

The y-radiation seems to vary continuously and gradually, 
while the streams of corpuscles are discontinuous and inter- 
mittent. The author attributes this to the fact that 
the radiation, whether produced locally or, ag seems more 
likely, all over the sun's surface, will spread out in all direc- 
tions—what we receive at the earth coming from the whole 
of the emitting area. In the case of the corpuscles, probably 
they either cannot escape at all from the sun’s general mag- 
netic field, or can do so only in diffuse masses, except where 
the intense magnetic fields which exist over the sunspots 
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provide a “guide” along which they can stream outwards. 
The time taken by the solar corpuscles to reach the earth, 
if they are a-particles, can be assigned as from about two 
to three hours. ; 

It may be-that the Pe aes emitted during the radio- 
active processes mentioned, escape from the sun diffusely, or, 
if in streams with the a-perticles, that they become dispersed, 
owing to their much greater pinar before they reach 
the earth. Certainly they must escape from the sun in some 
way, and there seems to be no evidence that two kinds of 
corpuscles reach the earth. | ! 

If the above suggestion is confirmed, that radio-active 
transformations on the sun are responsible for the emissions 
which alfect the earth’s atmosphere, such processes must 
play a much greater part in the economy of the sun than has 
generally been supposed; and they must be intimately con- 
nected with the cycle of variation of solar activity, for the 
ultra-violet wave radiation (here identified with y-raye) is 
twice as Intense at some sunspot maxima as at sunepot 
minima. ' 

The author hopes that it may not be without interest to 
electrical engineers to consider briefly such examples of how 
the principles underlying the more familiar applications of 
electricity are 1lustrated, ın various ways and on a large scale, 
in Nature. : 


A SEAPLANE WIRELESS TRANSMITTING 
SET. 


ALTHOUGH the type of aircraft wireless transmitter here de- 
scribed was designed for HS type seaplanes, it was first 
installed on the NC type of U.S.A. flying boat in the recent 
trans-Atlantic flight. ‘These sets were designed to give a 
normal operating range of 350 to 400 miles under ordinary or 
about 250 miles under adverse transmitting conditions. Dur- 
ing this flight the Navy Department states that these trans- 
mitting sets were heard over a distance of 1,200 miles. 

The complete set consists of all the accessories necessary 
to install, repair, and replace broken parts. The actual set 
as installed in the plane is described in the T. and T. Age, 
from which the following particulars are taken. 

The transmitter itself (fig. 1) consists of a 550-watt, self- 
excited inductor-type alternator, and an aluminium sheet or 
casing, of the same diameter as the generator and attached 
to the rear thereof, in which are contained the power 
transformer and the rotary spark gap. To the end of this 
aluminium shell is attached a streamlined hood, composed of 
abric impregnated with bakelite. This serves as an enclosure 
tor the condenser and the oscillation transformer which are 
bolted to the aluminium shell extending back from the 
generator. ‘The hood is attached to the aluminium shell, and 
is readily removable for inspection and adjustment. The 
aluminium casing is also provided with a watertight hand 
hole, by which access may be had to the rotary gap. 

The generator itself is a special inductor-type alternator. 
designed for a speed of 5,000 R.P.M. and develops from 135 
to 150 volts on open circuit at 1,000 cycles. The full load 
voltage is approximately 100 volts. The stator consists of 
four D.C. poles, into each of which are cut four slots for the 
A.C. winding. The rotor is made with 12 teeth and acts as 
the inductor. The p.c. winding for exciting the field is wound 
mn the slots between the teeth and delivers current to the 
field through an externally mounted field switch. The switch 
18 arranged so that the alternator field circuit is closed only 
when transmitting, and in closing the circuit a battery is 
momentarily connected in to ensure its building up. | 

The gap equipment comprises two rotors, one having twelve 
and the other eight teeth, mounted directly on the generator 
shaft by an insulating moulded hub. This gives the set two 
different spark tones, 1,000 and 666 sparks per second, which 
soll increases the selectivity of the transmitter. The 

xed element consists of two tungsten electrodes mounted on 
a holder which can be rotated through 180 deg.; the other 
electrode is brought into use with the twelve-tonth rotor, 
while the one located opposite the eight-tooth rotor is inopera- 
tive. By means of an eccentric bushing in the bracket by 
which the electrode holder is mounted on the generator rear 

aring housing, the distance between the tips of the rotor 
teeth and the fixed electrode can be adjusted. The angular 
adjustment is obtained by loosening the clamp that holds 
the electrode bracket. 

The power transformer is of the closed core type, the ratio 
of transformation being approximately 1 to 34. The con- 
denser is of the mica dielectric type, having a capacity of 
0.010 mf. The oscillation transformer is of the conductively 
coupled type, and consists of seven turns of No. 10 B. & S. 

are copper wire wound in grooves in a bakelite cylinder. 

ree taps are brought out, with suitable terminals for the 
primary connection, by which the primary can be adjusted 
to wave lengths of 335, 375, and 425 metres. The terminals 
for the primary connections are mounted on the base of the 
oscillation transformer. The coupling taps are brought out 
to a switch located on the rear end of the oscillation trans- 
ormer, and permit adjustment to six degrees of coupling: 

‘The antenna used is of the trailing type, consisting of a 
¥50-ft. length of silicon bronze stranded antenna wire to the 


end of which is attached a stream-lined lead weight. The 
antenna is brought into the cockpit through insulators having 
a metallic bushing with -flared -ends to a-reel upon which the 
antenna is wound when the plane is about to descend. Oon- 
nection to the antenna is made by a terminal connected to 
the bushing in the insulator. 7 

. The antenna is paid out, to. ita full length, and the open 
circuit. tuned by means of a variometer which is assembled 
to include a hot wire ammeter for indicating resonance. - The 
variometer consists of fifty turns of No. 14 B. & S. bare solid 
copper wire wound on a thin, hollow cylinder. The induct- 
ance is varied by means of a trolley, hand operated throug 
a. rack and pinion, which moves parallel to the axis of the 
coil, and makes contact with the bare turns of the coil through 
æ recess cut in the cylinder. The trolley can, therefore, be 
made to cut in, or out, one turn of wire at a time as it is 
moved along. The dead end of the coil is connected to the 
trolley contact and is thereby short-circuited. A copper ring 
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Fic. 1.—DIAGRAMMATIC Cross SECTION OF SEAPLANE WIRELESS 
-TRANSMITTING SET. 


inoving with the trolley inside the coil serves to prevent spark- 
ing at the trolley contacts by shielding the magnetic lines of 
force from the turn short-circuited by the trolley. — 

On the NC type of trans-Atlantic seaplane a special mount- 
ing Was arranged on a rear strut in the centre of the boat, 
so that when the boat was not flying, the transmitter could 
be moved up on the strut into the wash of the propeller of © 
the centre engine. This engine could then be run at a speed 
uot sufficient to cause the boat to move, but still sufficient 
to operate the wireless set. When operating under these con- 
ditions a T antenna strung across the top of the boat between 
the skid-fin of the plane ıs used, and a lead-in dropped down 
from the centre. The earth is made at the keel of the boat. 

The leads from the transmitter are brought through the 
wall of the boat to the cockpit. In order to make it possible 
to operate the set from various points of the boat several keys 
are installed, which are of the flame-proof type, and. are 
equipped with winker lamps connected to a transformer across 
the key contacts, which indicate whether or not the line is 
in use. When no keys are being operated the lights burn 
continuously until one operator presses his key. Then all 
lights go out corresponding. to the operation of the key. 

The set here described was designed and built by the In- 
ternational Radio Telegraph Co., of New York. 


Engineering Congress at Java.—Arrangements have 
been made for holding a general engineering congress at Batavia, 
Java, in May, 1920. . Eastern Engineering says it is evident that 
the proceedings will have very great importance to British engi- 
neers, having regard to the information it will supply as to forth- 
coming projects in the Far East.. The congress will deal with 
harbours and means of communication (including railways, tram- 
ways, telegraphy and telephony), irrigation. drainage, waterworks, 
&c. ; roads and bridges, town planning, architecture, &c.; the pro- 
duction of energy, electricity, and industries (including ironworks. 
factories, and agricultural industries), mining and geology. It will 
deal with other subjects such .as technical education, the artisan 
question, building materials, and aerial navigation. Invitations 
have been issued to engineers in countries bordering’ on the Pacific 
and Indian Oceans. The main object is to influence the téchnical 
development of Eastern Asia. The «proceedings will be conducted 
in Dutch and English, and it is expected that the congress ‘at 
Batavia will do much toward solving technical problems, ‘as well as 
towards assisting in the development of ‘the pan-Pacific movemént 
by the opening up of new routes, and the consequent extension of 
trade and the dissemination of information. The address of the 
secretary of the congress is Kebon Sirih, 56, Batavia, Java, 
Netherlands India, , 
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THE BRITISH SCIENTIFIC PRODUCTS EXHIBITION. 


(Continued from page 203.) 


Messrs. A. GALLENKAMP & Co., Lrp., 19-21, Sun Street, 
Finsbury, E.C.2, exhibited a Berthelot-Mahler bomb. calori- 
meter of British manufacture with a modified bomb by Dr. 
K. Krocker, for the determination of the calorific value of 
solid and liquid fuels. Electrolytic-copper protected glassware 
and a stand for electrolytic analysis, arranged to take any 
type of electrodes, and to rotate one of them, as well as electric 
furnaces of various types were also shown. Gallenkamp 
furnaces are designed for laboratory and small industrial heat- 
ing, the standard types being: Vertical and horizontal tube 
furnaces, 2- and 4-tube furnaces for carbon determinations, 


muffle, crucible, and explosion tube furnaces. The maximum 


temperature of these furnaces is 1,000 deg. C., and under 
average conditions, running at the maximum temperature, 
the life of the heating coil should be at least 1,000 hours. 
The time taken to heat up on full current varies from 30 to 
60 minutes according to size; when up to full heat the tem- 

rature can be maintained on a greatly reduced current. 

y using a control panel, the current can be controlled 
within the limits stated, thus permitting a furnace to be 
run and maintained up to the maximum temperature without 
the use of temperature-measuring instruments. The furnaces 
operate on D.C. or single-phase a.c. up to 250 volts; they can 
also be used on one phase of a polyphase supply. 
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FURNACE CONSTRUCTION. CRUCIBLE FURNACE. 


Figs. 19 and 20 show the construction of the furnace; the 
heating unit, wound with the heating coil, is fixed in the 
frame, and connection is made from the coil to the two 
bottom tie rods (fig. 20). The frame slides into the casing 
(fig. 19), which is lined with lagging bricks, the space between 
the bricks being packed with insulating material. From 
these illustrations it will be seen that to fit renewal units is 
quite a simple operation. = 

The heating chamber is made of pure fused silica, one of 
the most refractory of materials, melting between 1,700 and 
1,800 deg. C. The coefficient of expansion of silica is ex- 
tremely small, and it is therefore possible to subject the 
heating chamber to rapid changes of temperature without 
danger of breakage. l , 

undum can be used for the heating chamber if desired. 
The thermal conductivity of this material is very high, and it 
has a melting point of 2,050 deg. C. (3,722 deg. F.). _ Far 
temperatures up to 1,000 deg. C., a winding of special high 
resistance alloy is used. This alloy has been specially de- 
veloped for use in electrical resistance furnaces, having a very 
emali temperature coefficient (+0.0009 per 1 deg. F.), and 
being strongly resistant to oxidation. The winding is pro- 
tected with a special cement, which keeps the coil stationary. 
The space between the lagging and the winding is packed 
with insulating material, which arrangement effectually pre- 
vents oxidation and corrosion of the winding. The lagging 1s 
in the forn of slabs, and is made of a material consisting 
chiefly of silica. The frame (fig. 20) consists of end walls of 
refractory material held apart by 4 steel tie-rods, two of 
which have terminals attached at one end, and serve as con- 
ductors to the winding. The ‘live ends” of these two rods 
are covered by insulated nuts. The end walls are recessed to 
take the ends of the heating chamber, and hold them firmly. 
preventing side plav. The casing (fig. 19) is made of sheet 
iron, and is provided with a separate brass terminal for earth- 
ing purposes. 

Hardening of carbon steel can be satisfactorily carried out 
in vertical tube furnaces, which can stand directly over the 
quenching tank, so that at the correct temperature the work 
can be released and dropped directly into the tank. The 
power consumption to maintain 1,000 deg. C. varies from 400 
to 800 watts, with tube lengths of from 12 to 20 in., with an 
internal diameter of from 1 to 2 in. 

Two- and 4-tube furnaces are now largely used for the 
determination of carbon in steel; using a four-tube furnace, 
50 estimations have been accomplished in 8 hours. In these 
furnaces the length of tube varies from 12 to 16 in., and the 
internal diameter from 1 to 1.75 in.. the approximate power 
consumption being from 600 to 1,200 watts. Muffe furnaces 
are suitable for ash determination, ignition of precipitates, 
incinerations, fusions, heat treatment, hardening and anneal- 


ing, enamelling, &c. They are fitted with an adjustable 
sliding door and a chimney with batile plate to control the 
draught through the muffle. They are lagged to prevent cold 
ends of the muffle, and a hole in the back wall is provided 
for the insertion of a thermo-couple. The working space 
inside the muffe varies in length from 8 to 14 in., in width 
from 2.5 to 7 in., and in height from 2.5 to 4$ in. The maxi- 
mum working temperature 1s from 950 to 1,000 deg. O., and 
the power consumption from 750 to 2,300 watts. Crucible 
furnaces, as illustrated in fig. 21, are useful in analytical work 
and for freezing-point determinations, in the standardising of 
thermo-couples, &c. They can be made with closed bottom 
silica crucibles, and can be used for fusing low melting 
point salts, for salt bath hardening, quenching, and temper- 
ing. The size of the heating chamber varies in height from 
3.5 to 5.5 in., and in diameter from 2 to 3 in., the consumption 
being from 500 to 600 watts. Explosion tube furnaces, for 
heating substances in glass tubes, are made with 2 or 4 tubes, 
18 in. long and 13/16 in. bore. Steel tubes with caps are 
supplied to slide into these tubes, and the lid is furnished with 
a tubulure for a thermometer. The power consumption at 
400 deg. C. is from 500 to 700 watts. | 
In the control of the heat treatment of carbon tool steels 
a gap has been experienced between the highly accurate but 


Fic. 22.—REeEcALESCENCE PYROMETER. v. 


delicate and complicated laboratory apparatus used to de- 
termine the critical point of steel and the relatively robust 
industrial pyrometers used in the factory. The instrument 

roduced for this special work is a recording pyrometer outfit, 
in which patent alloy wires are employed, naturally in gauges 
of smaller diameter than those used in the industrial furnace 
instruments, but still retaining the advantage of high electro- 
motive force, indifference to contamination by metal vapours 
when in direct contact with heated steel and low cost of 
replacement as compared with the platinum alloy couples 
previously used for this work. 

The robustness of the recorder is further enhanced by the 
mounting of the moving coil of the instrument upon patent 
spring-mounted jewels, thus shielding the pivot points from 
damage due to vibration in handling. The thermo-couple is 
attached to two double terminals on the cold junction stand 
(shown in fig. 22), and the circuit is thence made by a com- 
pensating extension into an oil flask, surrounding the actual 
cold junction. This flask is shielded from direct radiation of 
the sample when heated, by a double shield with an air space 
between, and is also provided with a mercury thermometer 
by means of which the actual cold junction temperature can 
be observed. The circuit is then made to a second pair of 
double terminals on the base of the stand, and thence by 
flexible cable to the recorder. With the circuit open, that że, 
not connected between the thermo-couple and the recorder, 
the pointer of the recorder is set to the observed cold junction 
temperature, by this means no cold junction correction is 
necessary to the observed reading of the recalescent point. 
The sample of stee] under examination is heated in the patent 
electric furnace; the furnace shown in the illustration is 12 in. 
long by 1.25 in. bore. The sample about 0.75 in. diameter, 
l in. long, and with 4 in. hole drilled axially 0.5 in. deep, 14 
placed at the centre of the furnace with the hot junction 
of the thermo-couple inserted in the axial hole. The furnace 
is then blocked at each end and the current turned on. The 
heating being uniform the heating curve as recorded by, the 
instrument will also be uniform unless there is any micro- 
structural change in the sample which absorbs or emits heat. 
In the case of high-carbon steel the decalescent point has 
euch a micro-structural change and the temperature at which 
this decalescence takes place is clearly shown on the record 
by a halt or flattening of the curve. When the temperature 
in the furnace reaches 850 deg. C., the current is cut off; the 
sample will then cool uniformly until the recalescent point 18 
reached, where the halt is very clearly shown. f 

Marconi’8 WIRELESS TELEGRAPH Co., Lirp., Marconi House, 
Strand, London, W.C.2. These exhibits and demonstrations 
referred to wireless telegraphic and telephonic communication 
with ships and aircraft, and to direction finding. Only the 
fixed-station method is supposed to have been used by the 
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Germans during the war, whereas the British made use of 
both the fixed and movable station methods. The advantage 
of the former method is that it is not limited as to aerials and 
power, and that it can command expert operation; the 
method, however, is slow, and necessitates the fixed stations 
being under constant central control, excluding all disturbance 
by commercial traffic. The process is simplified, but the 
instruments on board will be less sensitive and less powerful 
when the craft itself is fitted with direction-finding gear. A 
modified fixed-station method has been adopted both in this 
country and in Canada for civil marine navigational purposes, 
@ wave ye of 450 m. being used in this country. The 
direction-finding set exhibited was of standard pattern, except 
the aerials, which, owing to the exigencies of space, were 
very much .emaller than usual. The experimental arrange- 
ment at the exhibition was as follows: The company’s stand 
was in the form of a square hut; the two fixed coils crossed 
one another diagonally on the roof, the wires of each passing 
down one pair of opposite hut corners and running to a cylin- 
drical box where the wires continued in two small vertical 
rectangular coils, again at right angles to each other. The 
movable coil was wound longitudinally on the vertical axle 
of the cylinder, the latter being turned by a hand wheel and 
the angle read off on a dial.* Small aircraft aerials are 
simply twisted copper wires, up to 150 ft. in length, and 
suspended from winding sheaves, several of which were on 
view. The short-range wireless telephone set exhibited had a 
range of 10 miles. The receiver valves were of the ordinary 
rid and cylinder type; the grids of the transmitters were 
ormed of tungsten wire netting surrounding the axial tung- 
sten filament: In the 0.25-kw. wireless telegraph set ex- 
hibited, the transmitter was of the standard Marconi syn- 
chronous spark type, giving a musical note corresponding to 
a spark frequency of 600 per second. e transmitting wave 
may be adjusted to any value from 300 to 600 m., and the 
receiving gear can be tuned for all wave lengths between 250 
and 2,500 m. This cabinet type was designed primarily for 
ships requiring a set having a working range of 100 miles 
by day and twice that distance by night. Examples of the 
Marconi low-power telegraph sets for aircraft were exhibited; 
the two spark transmitters weigh only 13 lb. and 25 lb., 
without auxiliary gear, and have a range of 30 and 60 miles 
respectively. A continuous-wave transmitting set weighing, 
complete with all accessories, only 32 Ib., and with a range 
of 80 miles, and a sensitive valve receiver of compact arrange- 
ment, weighing 17.5 lb. with accessories, were also exhibited. 
Mr. Rospert W. PauL, Newton Avenue Works, New South- 
gate, London, N.11, exhibited electrical laboratory instru- 
ments, including a dial-pattern Wheatstone bridge with 
precision contact, the latter being cased in and the reading 
made through a glass window. An insulation and conduc- 
tivity meter with a range of 0.00005 to 100 megohms was 
also shown; the generator gives 500 volts, and three scales 
and a pull switch with 9 positions corresponding to various 
multipliers and the different scales are provided. An auxiliary 
2-volt accumulator has to be employed as well as the generator 
for very low resistance of from 0.00005 to 0.2 ohm. A pyro- 
meter, in the form of a ‘* Unipivot’’ milli-voltmeter, was 
pews with the scale divided into millivolts and tempera- 

res, 

Messrs. EVERSHED & VIGNOLES, Lap., Acton Lane Works, 
Chiswick, W., showed a collection of instruments mostly 
variations of their well-known ‘‘ Meggers.’’ A resistance 
box, the “self-evident,” is used with a bridge megger, and 
as four dials; the value of the coil in circuit in each is shown 
by a figure which is read through a window, thus, the row 
of figures gives directly the resistance in circuit. Ratios of 
l (with which it is possible to read to 1 ohm in 4,000), 10 and 
100, are obtainable by movement of a switch. Other in- 
struments shown included a conductivity meter reading to 
2,000 ohms, a deflectional ohmmeter reading directly to 1,000 
microhms, and an instrument of a similar type, but using 
a 3-volt battery in place of a generator, has a range up to 
100,000 ohms. The ‘‘ Dionic’’ water tester uses a conductivity 
meter to give the resistance of a column of water of definite 
dimensions from which the presence and quantity of inorganic 
impurities can be inferred. A thermometer immersed in the 
column of water, and which carries a pointer on a scale, 
gives the necessary correction for temperature variation. 

e thermometer reading is observed and the thermometer 
pulled up until the pointer is on the same reading on the 
scale. the alteration of the cross-section of the column due 
to the displacement of the thermometer then gives the 
temperature correction. 

Tae CAMBRIDGE SCIENTIFIC INSTRUMENT Co., Lrp., Chesterton 

, Cambridge, exhibited a 6-string Einthoven galvano- 

meter in conjunction with a photographic clock-driven chart, 
Which will show the time relation between occurrences on six 

erent circuits at six different places. Various indicators 
were shown for use with thermocouple pyrometers for the 
control of furnaces; a thread recorder, connected to two 
byrometers, was shown, the reading being shown in two 
colours on the same chart. This instrument gets over all 
'nking difficulties, and can be constructed to show the working 
of several furnaces in the manager's office. 

Foster. INSTRUMENT Co.. Tetchworth, Herts., also 
showed indicating and graphic thermometers and pyrometers 
of the resistance type, and a ‘‘cold-junction " box for use 
with thermo-pile thermometers. 3 
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Messrs. Crompton & Co., Lip., Chelmsford, exhibited a 
potentiometer, accessories, and a variety of measuring 1n- 
struments for special purposes, which included paired am- 
meters and voltmeters with shunts, &c., as portable teasing 
sets, and also for battery charging and similar uses. This firm 
has developed the moving-iron type of instrument for A.c. 
work in a number of forms. an 

THE WESTMINSTER ENGINEERING Co., Lip., Victoria Road, 
Willesden Junction, N.W.10, showed a number of useful 
‘‘ Westminster ° enclosed type arc lamps and accessories for 
projection purposes. The smallest of these lamps working 
with from 2.5 to 4.5 amps. is available wherever a supply at 
usual pressures is laid on. 

OzonaiR, Lro., 96, Victoria Street, London, 8.W.1, ex- 
hibited apparatus for purifying the air of living roome, offices, 
&c., as well as the ‘‘ Ozonair ” system of ventilation as sup- 
plied to the tube railways, and apparatus for medical purposes. 

THE WESTERN DENTAL MANUFACTURING Co., Lro., 14, Wig- 
more Street, Cavendish Square, London, W.1 exhibited 
dental instruments and appliances, including electro-pneu- 
matic switchboards, instruments, &c. A complete ‘‘ Wes- 
denco ”? electro-pneumatic equipment was shown with high 
and low voltage units for dental use to work off D.C. or A.V. 
supply mains, distributing high-voltage currents to the engine, 
reflector, steriliser, atomiser bottles and tumbler-heating unit, 
automatic compressor unit, &c., and supplying low-voltage 
current to the hot-air syringe, cautery, mouth lamp and root 
drier, &c. Perfected reflectors and a diffused lighting unit 
were also shown; the latter gives an effective and diffused 
illumination to the entire surgery without shadows, with most © 
= me light directed downwards, and resembling natural light 
of day. l 

Dr. E. E. Fournier p'Arse. 10, St. James's Terrace, 
Regent’s Park, N.W.8, exhibited selenium cells and some of 
their applications, which included selenium cells used with 
relays, for photographic work, the transmission of speech or 
musical notes along a beam of light, and tablets for use. with 
the exhibitor’s optophone, an instrument enabling the blind to 
read ordinary print, which we described last year. 

(To be continued.) 


- CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communt- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession. 


L.C.C. Tramways Electrical Staff. 


It was inevitable but unfortunate that among the series vf- 
items quoted in my letter of the Ist inst. the title ‘‘ Sub-station 
Attendant ’’ should. have occurred. To ordinary people, it was 
obvious that I was merely pointing out an anomalous feature 
of a public undertaking, and this was never meant to be 
construed as an attack on promotion from the lower ranks 
or on individuals. 

As & rejoinder, I am drenched by a torrent of abuse embody- 
ing a lot of assumption, from a person, “ H M.,’’ who, ap- 
parently. is an appendage of some unfortunate trade union, 
and plaintive remonstrances from a Mr. E. W. Jones urging 
me to be a “sportsman ” and smother iny losses. In addition, 
Mr. E. W. Jones accuses me of being a disappointed L.C.C. 
employé, while the quixotic champion ‘‘H. H. M.” drags me 
along the same path vociferously Pees me with verbal gar- 
bage. Both are presumptive, and both are horribly wrong. 
At the same time, I would inform Mr. E. W. Jones that a 
little time spent in the perusal of L.C.C. minutes in the local 
reference library will provide him with the information I 


SSE88. 

Your correspondent ‘‘ H. H. M.” seems below ordinary stan- 
dards of controversy, for besides his gutter gibes at technical 
knowledge which stamp him as being destitute of this neces- 
sary attribute of efficiency, he ignores the essential part of 
my letter, and seizes hold of a portion of one paragraph, tears 
it from its context, selects an item or two which promise a 
return for his championship, and boldly spits fire, dragons 
teeth, and abuse. In addition, he misquotes one salary cited, 


_ because the difference of £50(+) made his refutation more 


complete. Apart from all this, I am presumed to be a man 
with a grievance—a kind of individual whom trade unionists 
long assessed at their value; an envious, spiteful, self-seeking, 
character, who fell over himself to get into some trade union. 
I rub my eyes and wonder whether I am being assailed by a 
normal person, or whether I have been mistaken for some 
enemy of * H. H. M.” 

In a concluding paragraph I am urged to nack up mv griev- 
ances and take them to * H. H. M.’s”’ Trade Union Tribunal, 
aa this dispenser of anthoritv and justice will investigate. 
What! 

Really. Mr. Editor, somebody must he dreaming. T have 
no doubt whatever that L.C.C. officials are most unfortunate 
in their friends. Jonah. 


P.S.—I will risk exciting “ H. H. M.” by remaining anony- 
mous. 

[We cannot see that anv useful purpose will be served by 
continuance of this correspondence.—Ens. Erre. Rev. 
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Feeder Protective Gear. 


In regard to Mr. C. W. Marshall's article on the Merz- 
Price system in your issue of August 8th, page 166, I should 
like to point out a fact which should be well known to those 
who have investigated these problems of protective gear. The 
echeme he indicates on fig. 5 of compensating for the capacity 
current in the pilot wire by means of an additional coil or 
winding on the relay in series with a capacity shunting the 
pilot wire was covered by the Whitcher-B.T.H. patents taken 
out in 1910, Nos. 17,177 and 21,662. I was fully alive for two 
or three years prior to that date to the possibility and advan- 
tages ‘of quite a number of detailed improvements of this sort 
in pilot'-wire systems of protection; and some of them have 
been duly put on record as above, and have considerably 
exercised later patentees. . 

This method of compensation is quite good and sound, and, 
moreover, sunple and cheap to apply either to new or existing 
systems. The last characteristic is its vital disability. It 
means nothing to speak of in the way. of royalty or extra 
profit on apparatus, therefore it is not worth running com- 
mercially. To make money on protective apparatus you must 
be able to draw royalties on special cables or other costly 
apparatus; as. well as to furnish a medium for special, extra or 
disguised profits for the makers on a modified staple product 
of high prime cost such as cables. 

This affair of protective gear is very nearly out of the age 
of patent politics, vet old schemes keep reappearing on the 
Patent Office files with painful reiteration. It would be well 
if someone would settle down to the task of a really impartial 
and fully historical survey, so that users could discover more 
readily exactly what there is in it all and what devices they 
should use. They would be surprised, I expect, at the simpli- 
city and ‘the effective and economical character of the con- 
clusions to which they would be drawn. 

i James Whitcher. 


17, Victoria Street, S.W.1. 
August lth, 1919. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


Improved Rheostats. 


We have received a new list of resistances which deals with 
improved models of tubular rheostats of the sliding contact 
type, manufactured by Messrs. ISENTHAL & Co., Lrp., Denzil 
Works, Willesden. N.W.10. Incidentally it may be said 
that the manufacture of this class of apparatus was largely in 
the hands of German firms before the war. 

The tubular type is the outcome of the demand for rheostats 
possessing considerable energy dissipation and moderate 
weight. The resistance carrier is solid drawn steel tubing 
of suitable diameter and length, fire enamelled and suitably 
mounted; for high voltages the resistance wire may be still 
further insulated from the support by means of mica lapping. 
The resistance wire is superficially oxidised, enabling it to 
be wound without spacing between the turns; the oxide 
sufficiently insulates each turn from the next; it does not 
peel off, and the heating of the wire tends to improve it. 


ee 
AN 


Fig. 1.—'' Back-or-Boarp ” Fic. 2.—FLAT SLAR 
Typg TUBULAR RESISTANCE. MULTIPLE RAEOSTAT. 


In the 30 mm. and 40 mm. sizes the tubes are clamped be- 
tween two die-cast end flanges and the triangular guide bar 
for the slider is entirely relieved from all mechanical strain. 
For the 50 mm. and 60 mm. sizes the tubes are clamped at 
each end in die-cast end flanges, and the longitudinal strain 


is distributed between the tube itself and two steel tubular 
guide bars. All the rheostats may be supplied with graded 
winding, i.e., ins of winding the whole length of the 
tube with one gauge of wire, the winding space may be 
subdivided into sections, each of which carries wire of ditlerent 
gauge, diminishing from the maximum section. In this way 
a very long range of adjustment and much finer regualtion s 
attained. In some cases the space at the front of a switch- 
board is limited, and it becomes necessary to mount the 
resistance itself at the back of the board, allowing only the 
operating spindle to pass to the front of the board. This 
type is made so far only in the 23 in. size of tube, as shown 
in fig. 1. If desired, an indicating device can be provided 
showing at the front of the board the position of the slider at 
the back of the board. These resistances vary in size from 
92 in. (245 mm.) to 233 in. (595 mim.), and in weight from 
4.4 lb. (2 kg.) to 6.6 lb. (3 kg.). 

In slate rheostats, the resistance wire is wound on slate 
slabs, the edges of which are grooved. so that the wire forms 
@ continuous narrow pitch spiral. All the rheostats are pro- 
vided with terminals to enable then: to be used either in 
series or shunt (potentiometer connection). 

Universal rheostats may be employed with the two limbs 
entirely independent of each other, in two separate circuits, 
or by means of cross connections, combined fine and coarse 
adjustment of the circuit may be effected. The slider bar 
may also be marked in ohms or in simple divisions, to enable 
a certain adjustment to be quickly repeated. 

Contact is made by a pivoted spring lever between each 
two slabs; in the ‘‘ multiple ” type, two or three levers, which 
for three-phase circuits may be coupled together, slide over 
engraved circular scales, and many useful combinations mav 
be arranged. In this type according to the number of slabs 
in series the resistance varies from 2,400 to 7 ohms, and the 
amperes from 0.45 to 10. In the ‘‘rear’’ type the spindle -f 
the lever is arranged to pass through a switchboard, and is 
provided with a hand wheel. In this type the resistance 


ee from 3,600 to 14 ohms, and the amperes from 0.45 


Wild-Barfield Electric Muffle Furnaces. 
It is worthy of note that when Wild-Barfield electric muffle 


furnaces have been tested for production against gas-heated 
furnaces, the results have been in favour of electricity. This 
is claimed to be due to uniformity of temperature. simplicity 
of control, and absence of fumes and noise. Our illustrations 
mark a new production which should be of considerable in- 
terest. Fig. 3 shows a Wild-Barfield electric muffle furnace 
with the resistance cover removed, the heating chamber of 
which is 12 in. in diameter by 23 in. deep, the consumption 
eing 9,500 watts and the maximum temperature 1,100 deg. C. 
The furnace is one of several designed and wound for 500 


Fig. 4.—AUTOMATIC 
HARDENING FURNACE. 


Fig. 3.—500-vott ELECTRIC 
MOUFFLE FURNACE. 


volts, and as far as the makers are aware they are the first 
electric muffles yet constructed for direct working on -power 
circults. | 

Fig. 4 shows an entirely new type of automatic furnace 
mounted on two spindles in bearings, for hardening sewing 
and hosiery needles, &c., in bulk. The furnace, shown half- 
tipped in fig. 4, is charged with the articles; and when the 
automatic indicator (not shown) announces. the change point 
of the steel, the whole contents are tipped by means of a 
lever at the side of the furnace into a water tank as shown. 
A fresh charge can then be placed in the furnace and the 
operation repeated. The following table gives the various 
sizes of furnaces, the cost of energy consumed per hour at ld. 
per unit, the maximum charge per heating, and the approxl- 
mate output per hour of articles treated. 7 
Cost, Charge, oopen 


8ize of heating chamber. pence. 


4 in. diam. by 13 in. deep ... L4 2 7 
6 19 29 15 39 s.o 2'6 4 10 
So uy. ay TE g we 42 10 22 


12 99 9 23 19 eee 9°5 30 44 


All the articles are hardened wjth a certainty difficult to 
attain with other processes, and the whole work can vé 
carried out by unskilled labour. The furnace offers a new 
development for the use-of electric power. 


io 
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ELECTRIFICATION OF A THREE-HIGH 
MERCHANT MILL. 


Waar is probably the largest electrically-driven non-reversing 
rolling mill in this country is that recently installed at the works 
ut Messrs. Bolckow, Vaughan & Co.. Ltd.. Middlesbrough. The 
mill is of the three-high type. tilting tables being provided for 
vlevating the plates up to the higher pair of rolls. With such a 
uon-reversing mill, a‘tflywheel with a large amount of stored energy 
can be used, so that a smaller motor is required than with an 
Ilgner set, and, in addition, the efficiency is higher. 

The motor ia a 3,000 (normal) B.H.P. ‘‘ Witton ` motor, and is 
designed for running on a 2,400-volt, 60-cycle. three-phase circuit. 
at a normal speed of 514 R.P.M. The guaranteed efficiency of the 


Fig. 1.—3,000-B.A.P. THREE-PHASE “ WITTON” MOTOR 
| FOR ROLLING MILL. 

per cent. at three-quarter 
the same loads the power 
70 per cent. respectively. 
25 per cent. for two hours 
n overload of 


motor is 95 per cent. at full load, 94°5 

load, and 93 per cent. at half-load ; at 
factor is 85 per cent., 8U per cent., and 
The ‘overload capacity is not less than 
without undue heating, and the machine will stand a 
100 per cent. for short periods without injury. 

The construction of the motor, fig. 1, is particularly substantial, 
the shaft being 12 in. diameter in the bearings. The latter are of- 
the pedestal type, with. cast-iron bearing bushes lined with anti- 
friction white metal; the weight is 6°25 tons. The bearing 
surface is very large, in order to ensure cool running at high 
speed. Oil gauges and draw-off cocks are provided, and every 
bearing is fitted with special hinged covers to allow easy inspection 
during the running of the machine. The lubri- 
cation arrangements are of interest : in addition 
to ring lubrication, flood lubrication is also 
arranged for by means of a small pump, chain- 
driven from the main shaft, and seen in the 
right-hand bottom corner of fig.1. The bed 
plate weighs 7'25 tons. 

The main motor shaft is coupled to the 
small counter-shaft on which the high-speed 
tly-wheel is mounted. This has an outside 
diameter of 11 ft. 10°5 in., a total weight of 
41'7 tons, and the total energy stored is 
between 114 and 115 million ft.-lb. A 16 
per cent. drop in speed enables the fly-wheel 
mately 20 million ft.-lb. of energy. 

The stator and rotor are both bar wound, the stator end turns 
being very solidly supported to prevent movement on sudden shocks. 
The rotor spider is of cast-steel. Tle slip-rings are of phosphor- 
bronze, proportioned to carry the current continuously, 80 that the 
machine can be used with a slip regulator. The weight of the 
stator is 13°65 tons, and the rotor 13°25 tons, the copper on the 
stator accounting for 3,200 lb., and that on the rotor for 2,200 lb. ; 
the stator iron weighs 12 tons, the rotor iron 4°5 tons, and rotor 
steel 3 tons. 

It-is necessary for the motor to slow up on every load so as to 
enable the fly-wheel to do its share of the work. The fluctuations 
of load being very rapid, and as it is considered doubtful whether 
an automatic arrangement would respond quickly enough, it has 
been decided first of all to install a permanent grid resistance, 
and when the conditions of working have been fully noted, 
contactor gear can be installed and adjusted to vary the resist- 
ance automatically, according to the requirements of the load, 
should this be thought desirable. ; 

Tappings are arranged so that more or less resistance can be 
connected easily in circuit. It ia possible that the motor may be 
required to slow up as much as 16 per cent., and the resistances are 
intended to be:large enough to dissipate 300 Kw. continuously, 
although it is not likely that this will ever be required. Special 
arrangements for cooling are necessary, and the grids are mounted 
In a separate chamber with ventilating holes through the floor 
under each bank of grids. The chambers are continued upwards, 
so as to form a chimney above the grids, whereby a large volume 
of air can be drawn through the grids by natural ventilation. 
Natural draught was adopted so as to obtain the utmost 
reliability, | 


FUSES 


TO LIGHTING SUPPLY 


give out approxi- 
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The motor is started by a liquid starter of special design, shown | 
diagrammatically in fig. 2, which is of the rising liquid type,. 
mistake-proof interlocks having been provided. On putting the 
starting switch into the ‘start’ position, current is switched on to 
the squirrel-cage motor driving the pump, which begins to deliver . 
liquid to the upper tank of the starter in which the fixed electrodes 
are carried. As the level of the liquid rises the motor runs up.to 
full speed. When full speed is attained, the driver throws the 
starting switch into the full speed position, when the starter is 
short-circuited by an oil switch and the pump motor stopped. The 
liquid then runs back through the pump into the bottom tank,. 
ready for the next start. An interlock is provided, so that the . 
starting switch cannot be thrown into the short-circuiting “ full- , 
speed ° position unless the motor has attained a predetermined 
speed. A step-by-step motion likewise prevents the short-circuitiny ° 
switch being thrown straight away to the “ full-speed ` position, 
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FIG. 2.—OUTLINE OF 3,000-H.P. LIQUID STARTER, 


The short-circuiting switch is of the oil-immersed type, and the 
current dealt with is 1,200 amperes per phase. The rotating . 
portion is on a mica-insulated drum, and is moved by means 
of an exterior handle into contact with the controller fingers. 

The H.T. side of the motor is controlled by a standard G.E.C. 


SbHASE £400 VOLTS 60 CYCLE 
H.T SYSTEM 
RED WHITE BLUE BLUE WHITE ACD 
yi ie | y | ie | 


EERE 


I  soosme 
| ISOLATING LINKS 


I5 


CURRENT TRANS © 


il 
Peed 


T ey 


POTENTIAL 
TRANS? 

RATIO 

2400/100 


-DH 


' 
NO VOLT COL i 


(4 


TACHOMETER 
a 4 ; Hp INTERLOCAING 
| cœ 
3000 8.HP 2400 VOLTS -LL 20AMe TH 
SPHASE GOCYCLE MOTOR A i f BREAK SINTO 


SLIPRE SISTANCE 


Fic. 3.—DIAGRAM 


OF CONNECTIONS OV PNP 2eOVOLT 


@.CAGE MOTOR 


H.T. SWITCHGEAR “XH 

FOR ROLLING MILL LIQUID STARTER 
CENTRIFUGAL 

MOTOR. TRIE 


ee ee ee eee ee 


| PEE ne EEA EE EE AEEA E EEEE 
288 THE ELECTRICAL REVIEW. [Vol 85. No. 2,178, AUGUsT 22, 1919. 
EEEE E AE ENE EOE NOE E E E E E EE Te 


boiler plate H.T. cubicle of the lock-up type, which forms the con- 
necting point on a ring main, and is provided with two sets of 
isolating switches for isolating either of the two incoming feeders. 
It is provided! with a free-handle oil-break switch with inverse 
overload and time-limit relays; ammeter, voltmeter, indicating 
wattmeter, and all the usual current and potential transformers. 
A complete diagram of connections is given in fig. 3. The system 
of interlocking deals with all possible mistakes except one, and 
that is that it should not be possible to close the oil switch with the 
liquid starter already short-circuited. This is guarded against by 
means of a mechanical interlock between the short-circuiting 
switch and the oil-switch panel. In the event of the oil switch 
opening circuit an interlocking bar comes into operation, which 
prevents it closing again unless the short-circuiting switch is 
brought to the “off” position, As the tank automatically empties, 
when short-circuited by the oil switch, the stator circuit can only 
be closed by means of the main oil switch when the maximum 
amount of resistance is in the rotor circuit. 

The electrical equipment described above was supplied by the 
General Electric Co., Ltd. 


BUSINESS NOTES. 


Manufacture of Electrical Porcelain in Portagal.— 
During the past three years a thriving industry has been established 
in Oporto for the production of the porcelain parts of electrical 
wiring devices. The capacity of the factory is as follows :— H.T. 
insulators (up to 15,000 volts), 1,000 a day ; L.T. insulators, 5,000 a 
day ; small insulators, fuses, switches, rosettes, and other devices, 
225,000 a day. Double this capacity is being planned for. Only a 
small portion of the necessary metal parts is being made locally, 
and business might be done in supplying these to the factory 
(Empreza Electro Ceramica, Villa Nova de Gayo, Oporto). The 
Americans are after the business, their attention having been 
drawn to the opportunity by their Consul in Oporto. 


Lodge Dust Precipitation Plant.—TZenders for June 
11th states that the plant for the white lead works at Launceston, 
Tas., being erected by the Lead Sulphate, Ltd., was arriving from 
Great Britain. The process of manufacture is purely an electrical 
one, and among the most interesting applications of this form of 
energy is the " Lodge” plant for precipitating from the fumes the 
impalpable dust not caught by the filter. The lay-out and the 
erection of the whole of the electrical plant was placed with the 
Electric Equipment Manufacturers Pty., Ltd. Our contemporary 
adds :—‘ Sir Oliver Lodge is now on his way from England to 
confer with the construction company in regard to this particular 
plant.” 


Profiteering and Export Trade.—In the course of his 
second reading speech on the Profiteering Bill, Sir Auckland 
Geddes said :—" Profiteering has a very profound effect upon the 
export trade. Wherever the home market presents a great oppor- 
tunity of profit, naturally, as it is more easily reached and more 
easily observed, the tendency is to concentrate on the home market 
at the expense of the overseas market, and that is at all times for 
the country an evil, but at the present time it is a very great evil, 
perhaps the greatest single individual evil which flows from 
profiteering.” 

Catalogues and Lists.— Messrs. ISENTHAL & Co., LTD., 
Denzil Works, Willesden.—Section I of their new list of resistances 
contains an illustrated description, with tabulated prices, weights 
and dimensions, of their improved models of tubular rehostats of the 
sliding contact types. The production of this class of apparatus 
was largely in the hands of German manufacturers before the war ; 
as a result of their specialisation, their articles were extensively 
used here. This knowledge, together with the immense demand 
for these resistances during the war, induced Messrs. Isenthal. in 
the autumn of 1914, to devote all their energies to the development 
of such manufactures. The article that they are now offering in 
this list is olaimed to be certainly equal, and in many respects 
(especially as regards mechanical design) superior to the foreign 
originals. An accompanying list particularises the firm’s slate 
rheostats in various types. 

Messrs. DICTOGRAPH TELEPHONES, LTD., Denman Street, London 
Bridge, S.E. 1.—Brochure got up in an effective and attractive way, 
pictorially getting home with the story of the advantages obtain- 
uble in a business establishment by using their “ Dictograph ` 
inter-conversing system. 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's 
Inn Road. London, W.C. 1.—No. 13“ Heat Treatment Bulletin ” con- 
tains an abstract of a paper read before the Faraday Society, last 
month, by Mr. L. W. Wild, on ‘‘ The Magnetic Sclerometer.” 

WALTHAM MANUFACTURING Co., 2, Jackson Road, Holloway, 
London, N.—Leaflet giving particulars and prices of the Waltham 
lantern arc lamps, hand and automatic feeds. 


Dissolutions and Liquidations.— ENGINE DEVELOPMENT 
Co., Lrp.—Winding up voluntarily for the purpose of recon- 
struction 88 the Still Engine Co, Ltd. Mr. H. Peake, secretary, 
7. Princes Street, Westminster, S.W., is liquidator. 

BRITISH COALITE Co., LTD., and CoALITE, LTp.—Winding up 
voluntarily for the purpose of amalyamation with Low Temperature 
Carbonisation, Ltd. Liquidators, Mr. H. Bacon and Mr. J. H. 
Macaulay. 

BAUER, IMBIE & SLACK, consulting engineers and chartered 
patent agents, 72 and 74, Cannon Street, London.—Messrs. C, 


Bauer, H. Imrie, and D. H. Slack have dissolved partnership. Mr. 
Imrie will continue the business on his own account, and will 
attend to debts. 

FERGUSON, PAILIN & Co., Ltp.—Meeting called for September 
20th at 49, Spring Gardens, Manchester, to hear an account of the 
voluntary winding up from the liquidator, Mr. C. S. Croasdale. 

VULOANISED FIBRE, LTp.—Meeting called for September 25th, 
to hear an account of the winding up from the liquidator, Mr. 
Colin Cooper. 


Trade Announcements.—CoRRECTION.—In our last issue 
we mentioned certain developments in the business of the London 
Electric Firm. This was a mistake, as it should have read London 
Electric Stores. The paragraph in no way concerns the business of 
tue London Electric Firm, of Croydon. l 

Messrs. HAMILTON, FoULDS & Co., of Glasgow, have appointed 
Messrs. Bromell Patents Co., Ltd., of 12, Bath Street, Liverpool. 
sole representatives for the sale of their W.H. motor starters in 
the district comprising Liverpool, East Lancashire, and Cheshire. 

Works in Rayne Road, Braintree, have been opened by MESSRS. 
GORDON & Cox, electrical engineers. 

THE STERLING TELEPHONE AND ELEcTRIC Co., LTD., have 
opened a branch office at 8, Park Place, Cardiff, under the manage- 
ment of Mr. W. Blogg. . 

MEssrRS. NAPIER-KIMBER, LTD., have disposed of their electrical 
contracting interests to Messrs. Troughton & Young, of Knights- 
bridge, and will concentrate their attention entirely upon wholesale 
business. All communications for Messrs. Napier-Kimber should 
in future be addressed to 109, Great Portland Street, W. 1, unless 
they relate to Yorkshire and Lancashire, in which case they should 
go to the usual branch at St. George’s Hall, Bradford. 


Italian Companies.—The capital of the Fiat Co. has 
been increased from 100 million to 200 million lires, at a special 
general meeting just held in Turin, for the purpose of transforming 
and modernising many of the present shops, with a view to 
efficiency and economical output and the consequent lowering of 
the price of cars. Other work to be carried out comprises an 
increase in electrical power for the rolling mills and steel works 
held by the Fiat Co., and producing exclusively for the Fiat motor 
factories. 

For insulating tubes and similar accessory material Italy was 
exclusively dependent on Germany before the war. To remedy 
this condition of things a group of Milan manufacturera have 
formed a company, with 800,000 lire capital, under the style of 
Societè Anonima Italiana Tubo Isolante (S.A.I.T.I.), and will 
manufacture the Bergmann tubes in steel, aluminium, iron, lead, 
and copper. Its works are situated in the Commune of Bresso, 
near Vallassina. 


Electrical Goods for S. Africa,—In its issue of July 
12th, the South African Mining and Engineering Journal says :— 

‘The delay in the forwarding of electrical goods from the coast 
still continues, to the annoyance and inconvenience of merchants, 
who have now been expecting stocks for some three weeks past 
and are still awaiting same. The difficulty appears to be in the 
provision by the Railway Department of the requisite trucks. 
Consequently all electrical materials are very scarce indeed, more 
particularly tubing, of which Johannesburg appears to be abso- 
lutely bare. The general demand is good, but, under the circum- 
stances, cannot be coped with. Country inquiries are also good, 
but business is, of course, limited owing to the scarcity of materials. 
Confirming our forecasts, lamps have receded 3d., and are now 
2a. 9d., and, in view of the enormous stocks held in Johannesburg, 
may, now that the ‘ring’ no longer exists, go even lower in the 
near future.” 


New French Companies.—Le Téléphone Privé National 
is the title of a company formed at Paris, with a capital of 
1,000,000 fr., for the manufacture, sale, and installation of tele- 
phone and electric apparatus and instruments of precision. > 

A company styled the Société Commerciale d’Appareillage etde 
Lampes Electriques Marque “ Dor" has been constituted at Paris, 
with a capital of 50,000 fr., for the manufacture and sale of 
“ Dor ” electric lamps and electric apparatus. 

Diaz et Arrault has been incorporated as a company, capital 
100,000 fr., for the manufacture and repair, purchase and sale, of 
apparatus for the lighting of automobiles, boats, Ko, 

L'Office des Charbons des Secteurs Electriques is the title of a 
new undertaking which has lately been formed in Paris with a 


capital of £8,000, the object being to arrange for the purchase 


of the coal required by the various electric lighting undertakings 
in Paris through a joint office. 

The following are companies newly formed :—Chararg et Cie, 
Paris, 200,000 fr., mechanical and electrical industry ; L’ Electro 
Construction, Paris, 225,000 fr., lighting, power, telephones, bells, 
traction ; Socicté Anonyme des Anciens Etablissements Galey 
Frères, Paris, 2,000,000 fr., electric installations; Société des 
Forces Motrices de la Chantagne (Savoie), Paris, 500,000 fr. ; 
Société Générale d’Electrification, Paris, 1,000,000 fr.:; Société pour 
l'Aménagement du Haut Rhone, Paris, 200,000 fr., hydraulic and 
hydroelectric installations, at Grezin, Malpertries, Bellegarde, and 
Genissiat; Société Anonyme d'Imprégnation Depoteaux Télé- 
graphique, Paris, 500,000 fr., telegraph, telephone, &c., posts. 


Copper Prices.— Messrs. James & Shakespeare report :— 
August 19th : Copper bars (best selected), sheets and rods, £142, 
£6 decrease. Messrs. F. Smith & Co. report :—August 19th: 
Electrolytic bars, £114, £4 decrease; ditto sheets, £150, £4 


decrease ; ditto wire rods, £122, £4 decrease; ditto HU. wire, - 


ls, 4}d., 4d. decrease, 
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The German Business Man in England Again.—The 
Home Secretary stated, the other day, that German business men 
were being admitted to this country when their presence here 
would be for the benefit of British trade. Conditions are 
imposed as to place and duration of visit, and they have to report 
changes of residence to the police. Repatriated Germans are not 
being permitted to restart their businesses. 


Shortage of Petrol Cans.—One of the chief hindrances 
to the large distributing firms is the continued shortage of cans. so 
that, although there is a suftħicient supply of motor spirit, quite 
equal to the present increased demand, the companies are handi- 
capped in the matter of distribution. An appeal is made to 
motorists everywhere to return all empties as speedily as possible. 
It must he borne in mind that the manufacture of cans has been 
practically at a standstill during the past two or three years, 
whereas an enormous quantity has been scrapped, which it will 
take time to replace. : 


Book Notices.—Feconstriuchion and Foreign Trade. By 
Ernest T. Williams, M.I.E.E. London: James Selwyn & Co., Ltd. 
2s. net.—The importance of foreign-trade expansion to the British 
nation ig not a new subject in the pages of the ELECTRICAL 
REVIEW. We were urging it long years ago when others were 
content to scoff, and one of our useful advisers abroad in those 
days—and we had many of them—was the author of the book that 
lies before us now. Mr. Williams's name has, during the war, been 
familiar to our readers in other connections, notably the subject of 
national reorganisation of electricity supply, but before that. when 
he was following his technical electrical avocation in several distant 
spheres, he was enabled to study the British position in relation to 
foreign trade possibilities, and his proposals were placed before our 
readers in the form of articles. It is hardly possible for a trained 
electrical man with an aptitude for business, and a desire to assist 
the nation of which he forms a part, to travel far abroad without 
having a great vision of the vastness of the trade opportunities 
that the world presents for manufacturing activity in the works of 
the Old Country. Everybody is saying, in these days, how pressing 
is the need for British export trade expansion to enable us to avoid 
disaster, Unfortunately it has not seemed to be possible to induce 
our statesmen to exhibit extraordinary enthusiasm regarding the 
possibilities or the necessities of the situation, so far as national 
policy is concerned, and the workers too frequently seem to 
understand so little abont the bearing of the matter upon their 
immediate as well as their future interests. The author has 
brought the same oriinality and thoroughness to bear in his 
handling of this subject of reconstruction and foreign trade, as 
characterised his constructive proposals respecting electricity 
supply. He is greatly impressed with the importance of foreign 
trade to the British Empire, and with the urgent need for reform 
in current attitude toward the subject. He elaborates a scheme 
for an organisation for effecting such reform—an Empire scheme 
being stated in detail, and a number of considerations that arise 
therefrom. The book is hardly one to do justice to in, say. a two- 
penny ‘bus ride down to Whitehall; it requires seriously sitting 
down to without distractions, in order that the various diagrams of 
trade as it has been, and as it should be, and the other diagrams 
explanatory of the different branches and areas of the oryanisation, 
may be fully understood. One also has to consider how far it would 
dove-tail in with or absorb other already established private 
industrial organisations, assuming that they were willing to 
co-operate. The opening page makes its appeal to the Premiers 
and business men of the Empire. and indicates that first a business 
organisation controlled by business men possessing foresight and 
full of action, is required; secondly, that such an organisation 
should have Government backing and support, but no interference, 
and that it should exhibit energy and enterprise; thirdly, that 
there should be business experts to assist in expert business, and 
these would effect organisation and development. The scheme 
. would cost a great deal of money of course, and a chapter is devoted 
to financial considerations. We have been spending money with a 
prodigal band, but we have got to spend millions more yet if we 
are going to save what remains and to build up a strong and 
prosperous industrial future for our race. Mr. Williams's proposals 
are ambitious, and we may be excused if our faith fails us when 
we consider them in the midst of our present troubles, but we hope 
the pamphlet will be widely read, and by the right men, for nobody 
can study the subject at all closely, under the influence of the 
author’s optimism, without gaining a very large idea of the trade 
possibilities of the world. 

Technical Reporting. Centenary Edition. By Thomas Allen 
Reed. London: Sir Isaac Pitman & Sons, Ltd. Price 3s. 6d. net. 
~—This little book, with its, perhaps, too comprehensive title, 
consists of a large númber of phonographic abbreviations for 
words and phrases met with in reporting scientific and other 
technical subjects. They are classified under the headings of 
“ Mechanical,’ ‘‘ Medical,” and “Legal.” In the first section 
are a number of electrical expressions and many that one hardly 
associates with mechanical engineeriny—such, for instance, as 
ammoniacal liquor. It would, of course, be easy to multiply 
technical expressions manifold, and then such a list would be far 
from complete. Anyway. the book is calculated to imbue the 
budding professional shorthand writer with respect for, if not awe 
at, the kind of thing he is up against in tackling technical work. 
It would take a good deal more than any text-book, however. to 
make a technical reporter in the full sense of the term. Even in 
reporting and professional shorthand writing specialisation is 
inevitable, and, frankly, we doubt if a perusal of the list of 
phrases given in this book would be of much value to the ordinary 
hewspaper man who aimed at fortifying himself against the 


emergency of being called upon suddenly to deal with a technical 
subject, as is rather suggested in the introduction. For use by the class 
teacher we can well imagine the book being extremely eerviceable. 

The Wireless Press. Ltd., is about to issue what is described as 
the first independent British journal devoted entirely to the 
technical side of radio-communication. It will be the Radic 
Review, will appear monthly at 2s. 6d., and will be under the 
editorship of Prof. G. W. O. Howe, D.Sc., M.I.E.E., with Mr. P. R. 
Coursey, B.Sc., as assistant editor. | 

“ Annual Report of the British Chamber of Commerce, Paris, for 
1918.” Paris: 6, Rue Halévy.—We commend this report to the 
notice of all who are interested in French trade and industry. 
There is a full list of members of the Chamber, and the British 
concerns that they represent. 

" The Central.” The Journal of the Old Students of the City 
and Guilds Engineering College. Vol. XVI, No. 45. June, 1919. 
Price 2s. 6d.—This issue contains articles on chemical engineering, 
by Capt. C. J. Goodwin, the ‘‘ Le Rhone” Aero Engine, by R. A. S. 
Thwaites, and the determination of the amount of sand in suspen- 
sion in water, by J.J. Gibbs. The report for 1915-1918 of the 
“ Old Centralians ” is enclosed. 


Bankruptcy Proceedings. — CECIL SAUL NATHAN, 
97, New Bond Street, W.—Under this failure the first meeting of 
creditors was held on August 13th, at the London Bankruptcy 
Court, before Mr. F. T. Garton, Official Receiver. It appeared 
that the debtor, having been engaged for some years by the Brush 
Electrical Engineering Co., Ltd., in superintending and erecting 
machinery for their clients abroad, entered in August, 1895, into 
partnership with one Leo Sunderland, and carried on a contracting 
business as avents for the same company, taking offices at 
39, Victoria Street, Westminster. They carried on the agency until 
1902, when it was rescinded by the company, and the partnership 
was dissolved. During the same period the debtor carried on 
an electrical contracting business in his own name at the same 
address, but closed that down in 1910. He had also acted as 
director of a number of industrial companies, and in January, 
1918, he was engaged by Associated Aircraft, Ltd., which appoint- 
ment he held until the company went into liquidation last April. 
The debtor returns unsecured debts £1,253 and contingent 
liabilities £4,200. He attributes his insolvency to liabilities 
incurred on behalf of Engineering Proprietary, Ltd., of which he 
acted as director. The meeting was adjourned till August 22nd, 
to enable the creditors to elect a trustee and committee of inspec- 
tion to wind up the estate in bankruptcy. 

E. CLONEY, tramway divisional traffic superintendent, 5, St. Albans 
Road, Parliament Hill Fields, N.W.—Last day for proofs September 
2nd. Trustee, Mr. E. S. Grey, Official Receiver, Carey Street, W.C. 


The 44-Hour Week and Foreign Competition.—As thie 
outcome of an important conference of delegates of the Federation 
of Engineering and Shipbuilding Trades and the A.S.E., represent- 
ing 46 Trade Unious with 1,750,000 members, held in London last 
week, it is proposed that a Committee be appointed consisting of 
six employers and six members of the Negotiating Committee, to 
investigate the economic effect of a 44-hour week throughout the 
engineering and shipbuilding industries, having regard to the 
methods of production and foreign competition. Further con- 
sideration of the application for a 44-hour week would be adjourned 
pending the report of the Committee. According to the Financial 
Times, what seemed to impress the Trade Union delegates as much 
as anything was the data furnished by Sir George Carter, chairman 
of the Shipbuilding Employers’ Federation. Sir George Carter 
said that America had now greater shipbuilding facilities than we 
had ; she had a greater volume of work on hand, and for the first 
time had cut into our foreign markets. She was improving with 
experience and her costs were falling, so that when we came to 
duller times in shipbuilding she would be able to outetrip us. Steel 
tubes were delivered free on board New York at £7 108. a ton 
cheaper than we could make them here. Steel strips were being 
delivered free in this country from America £5 a ton cheaper than 
we could make them. 


Auction Sale.—Messrs. P. Huddleston & Co. will sell by 
auction at Hammersmith on Saptember 3rd the trade stock of a 
wholesale electrical accessories house. For particulars see our 
advertisement pages to-day. 


The New Name of Westinghouse.—It was understood 
a few weeks ago that the British Westinghouse Electric and Manu- 
facturing Co., Ltd., was to alter its name to the Vickers Electrical 
Co., Ltd. The Timex states that an amendment was carried at the 
meeting adopting the title: THE METROPOLITAN VICKERS ELEC- 
TRICAL Co., LTD. A motion confirming this change is to come 
before a meeting called for to-morrow, Saturday. 


The Foture of the Steel Industry.— Important questions 
concerning the future of the iron and steel industry in this country 
have been considered in London by the executive of the Iron and 
Steel Trades Confederation, under the presidency of Mr. John 
Hodge, M.P. The meeting discussed at length the question of 
foreign trade, with particular reference to American competition 
in the iron and steel trade. The view was held that the matter 
was one in which both workmen and employers should lay their 
cards on the table. Frankness with one another was required both 
in reapect of the profits which were made in the trade and as tu 
whether the present prices charged by the manufacturers were 
justified. It was thought, moreover, that there should be improved 
methods in respect of the organisation of the industry—for 
nstance, in the allocation of orders, the pooling of freightage, and 
more readiness on the part of the employers to adopt up-to-date 
appliances for the manufacture of iron ard steel.— Duily Telegraph, 
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Demand for Telephone Material in Brazil. — The 
United States Consul at Porto Alegre draws attention to the fact 
that at that city, as well as Pelotas and Rio Grande, the telephone 
switchboards are practically worn out. They were supplied from 
Germany (Siemens-Halske). Plans are being made for the aubati- 
tution of automatic telephones in Porto Alegre. 

Lead.—Messres, G. Cawson & Co.,.in their report 
dated August 16th, say :— Pe : 
‘Prices hav aa@vanced about 16s. per ton all round. Prompt lead which 
closed last week at £24 5s., sold up to £25 5s., and closes at £25. September is 
quoted at £25 5s., and October £25 10s., November £25 12s, 6d. to £25 15s., and 
£26 paid for December; closing with sellers. Since there is very little lead to 
come in, there is no doubt that the stock here wili continue to decline. 

American reports show a considerable decline in output, besides a better 
demand for consumption. The situation in Australia is as unsatisfactory as 
ever, and nothing is being ippen Japan and China have had to come to this 
market for lead, and have n buying in fair quantities. Mexico should 
supply more lead; unfortunately the position there is very unsettled, so that 
increased supplies from that country are very uncertain. Spain is producing 
less lead; some of the older mines are repo to be worked out. After the 
heavy stocks here are worked off, it seems that we may have a great shortage 
of lead later on. This contingency, however, is not likely to arrive before next 
year. S eanwhile; consumers would do well to keep their requirements fully 
covered, 


Messrs. JAMES FORSTER & Co., on the same date, say :— 


Actual consumers are not inclined to anticipate their requirements towards 
the end of this year and early in 1920 by paying the premiums asked for ship- 
ment so far ahead, nor do we see any necessity for their doing so. ‘‘Con- 
trolled ” lead is still obtainable at round about £25 5s. for fair quantities, and 
the authorities are allowing a little more latitude with regard to time for 
taking delivery. This is only reasonable in view of the difficulties in obtaining 
the metal at most of their stores. 


Americans and the Stuttgart Bosch.—A Reuter dis- 
patch from Berlin quotes the Zeitung am Mittag as eaying that the 
Daimler Motor Co., in Untertuerkheim, has been sold to an 
American firm, and that American business men are also said to be 
negotiating with the Bosch Co. and other important industrial 
concerns in Stuttgart with a view to purchase. 


_ LIGHTING AND POWER NOTES. 


Accrington.—ProposkpD Prick INcrEasE.—The Elec- 
tricity Committee is considering a revision of charges, having 
regard to the increased cost of coal. 

LOAN SaNcTION.—The M.H. has sanctioned a loan of £10,000 
for mains and feeders and £5,000 for transformers. The Ministry 
has approved generally of the scheme for new generating plant 
to an expenditure of £70,000, but the formal sanction will be deferred 
until tender prices are ascertained. | 


Alloa.— Owing to the great expansion of lighting and 
power requirements, it has been agreed to separate the gas and 
electricity departments, which have hitherto been run conjointly, 
and to have a separate manager for each department. The 
works manager of the electricity department will have a com- 
mencing salary of £500. | sree a 


Aldershot.—PRorosep Prick INcREAsE.—The U.D.C. 
has applied to the B. of T. for consent to raise the maximum 
charge for electricity from 8d. to ls. per unit. 


Ayr.—Proposep Loan.—The Secretary for Scotland is 
to be asked to authorise an increase of £20,000 in the Corporation 
borrowing powers in connection with the electricity. supply. 


Berwick-on-Tweed.—Paicr INcREASE.—The charge of 
energy has been increased for power by 30 per cent. . 


Bexhill.— Prick IncrEase.—The price of electricity has 
been increased by 7 per cent. 

YEAR'S WorRkING.—The working of the Corporation electricity 
undertaking last year involved a deficit of £884. The decrease 
in units sold amounted to 58,720, which, at the average value 
of 5d. each, represents £1,223, or sufficient to have met tne in- 
creased cost of fuel, wages, Kc. 


Blackpool.— Munitions.—The electricity department 
during the war made 344,276 shells for the Army, weighing 9,500 
tons. Besides paying for plant and equipment, there was a profit 
on the undertaking of £23,864. 


Bolton.—Loan SancTion.—The Electricity Committee 
has received the sanction of the L.G.B. to borrow the following 
amounts :—£5,406 for mains, £23,208 for transformers, switch- 
gear, Kc. 

PRICE INCREASE.—Consequent on the increase in coal, the Elec- 
tricity Committee has decided that from the day of the increase 
in the price of coal the price of electricity to all consumers be 
increased by 0°2d. per unit. 

Bootle.—PRicE InckEasrE.—A further increase of 20 
per cent., making 85 per cent., is to be added to electricity charges. 
Where charges are qualified by coal clauses, 10 per cent. is to be 
added, making a total increase of 35 per cent. . 


Bridlington. — Prick IncrEasE.—The T.C. has in- 
creased the price of electricity for lighting by 20 per cent. and for 
power by 25 per cent. 

Bury.—Price IncREASE.—From October Ist next the 
price-of electricity will be increased by 10 per cent. for tramways 
and lighting and by 20 per cent. for power purposes, 


Chesterfield. Loan.—The T.C. is to apply for a loan of 
from £4,000 to £5,000 for new cable. 


Clyde Valley.—BiLu.—In the House of Commons, on 
August llth, the Secretary for Scotland presented a Bill to confirm 
a Provisional Order under the Private Legislation Procedure 
(Scotland) Act, 1899, relating to Clyde Valley electrical power. 
The Bill was read a firat time. 


Continental. FRaNnce.—The Bill for the Canalisation 
of the Rhone and the employment of water power was introduce 
in the Chamber on August 9th. The cost of the scheme is esti- 
mated at 2,500,000,000 fr. (£100,000,000), and the total power to 
be obtained will not be leas than the equivalent obtained from 
5,000.000 tons of coal, or one-fifth of the coal production of France 
for 1918. It is estimated that the scheme will take 15 years to 
complete. The shares will be guaranteed by the State, which will 
probably appoint two-fifths of the members of the board of 
directors, and will have the right to select the President. 

The damages caused by the war to French electrical under- 
takings are reckoned at amounting to 119,801,000,000 fr. 
Mechanical and electrical constructions and electrical works figure in 
this huge total for 4,460,000,000 fr., and hydraulic and agricultural 
installations for 66,000,000 fr. 

ITALY.—The schemes for the electrification of Italian railways 
which the Administration contemplated before the war, aggre- 
gates about 5,000 km., and comprise the Ligure-Lombardo-Piemont, 
930 km. ; the Veneto, 1,279 km.; the Central Italian, 1,576 km. ; 
the Italia Meridionali, 951 km.; and the Paolo-Reggio-Calabria 
line, 200 km., with other lines in Sicily. The total outlay on these 
works is estimated at 200,000,000 lire, spread over 10 years. The 
Association of Working Electric Undertakings takes exception to 
the Administration’s intention to accord privileges to certain State or 
semi-State undertakings to carry out these works, and contends for 
the resort to private companies alone, on the grounds that any 
other course being likely to prove barren and costly. 

GERMANY.—The effects of the coal miners’ strike in Upper 
Silesia are being felt throughout the country. The Hamburg 
electric power station announces a restriction of supply by one- 
half from Monday last. 


Darlington.—Price IncREsasE.—The charges for elec- 
tricity are to be increased as follows :—Lighting, flat rate, to 44d. 
per unit ; maximum demand rate, to 5d. and 14d. per unit ; theatres 
and picture halle, to 34d. per unit ; discount on charge for lighting 
to large power consumers not to reduce price below 1d. per unit. 
Electricity supplied for heating purposes, to 14d. per unit. The 
charges for power are to be increased by 10 per cent. 

Loan.—Application is to be made to the M.H. for sanction to 
borrow £10,000 for new mains. 


Dewsbury.—PRICE IncrEase.—Electricity charges have 
been increased as follows :—Lighting, from 35 to 40 per cent. over 
pre-war rates ; rateable value, from 40 to 50 per cent, ; power and 
heating, from 60 to 75 per cent. 


Dondee.— PRICE INcREasE.—The price of electricity is 
to be increased by 10 per cent. to meet the rise in the price of coal. 

HyYDRO-ELECTRIC SCHEME.—A proposed scheme, involving an 
expenditure of at least a million pounds, to utilising the water 
possibilities of the Tummel Valley, which has already been under 
the consideration of the Government, is to be reported upon. The 
question was raised by Mr. H. Richardson, the general manager 
and engineer of the Corporation Electricity Department, who 
reported that owing to the constantly-rising price of coal, the 
question of some definite settlement being come to on the 
advisability of using the Tummel Valley for electrical purposes was 
now imperative. He had gone carefully into the matter, and he 
himself did not fear the responsibilities, but he considered that the 
matter was of such importance as to warrant the co-operation of 


outside expert opinion. The Corporation is spending a quarter of 


a million on the Carolina Port extension. 


Eastbourne. YEAR’S WoRKING.—The annual report 
for the year ending March 31st last on the working of the elec- 
tricity undertaking, shows an income of £35,012, against £39,221 : 
expenditure, £26.29, against 4£20.862; gross profit, £8,763, 
against £18,359; capital charges, £13,253, against £13,586 ; net 
loss, £4,491, against a net profit of £4,773 last year. The total 
units generated, 2,757,130 ; total units sold, 2,167.297 ; for lighting, 
1.046,412 ; power, 607,325; heating, 408,746; cooking, 52,125; 
public, 52,689. The load-factor was 18°34 per cent., and the 
maximum load 1,349 kw. Total connections to mains, in 
equivalent of 30-watt lamps, are now 216,918. the number of lamps 
added during the year being 18,353. The number of consumers is 
3,099, an increase of 165. The cost of generation has increased 
from 1°94d. to 2°66d. per unit sold. Although the total output has 
decreased by 9 per cent., the total quantity of coal used has 
increased by 13 per cent., to 7,424 tons, and the cost per unit sold 
from 085d. to 1:°22d. As regards repairs, one mechanical stoker, 
worn out by length of service, was replaced by a new one. Seven 
new sub-stations have been built besides the enlargement of 
several old ones and equipment with transformers and up-to-date 
switchgear. The cost was met out of revenue. Street arc lamps, 
102 in number, have been displaced by “ half-watt ” incandescent 
lamps, the lamps on the sea front being 1.000 C.P., and those in the 
other parts of the town 600 c.P. The old arc lamp lanterns have 
been adapted for these lamps. The conversion of the public street 
lamps on the route of the distribution mains from gas to electric 
was seriously delayed earlier in the year by the diffiulty in obtaining 
materials, and later owing to the extraordinary number of appli- 
cations received from new consumers for private supplies no labour 
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has been available to continue this work, which, however, will 
shortly be recommenced. Decreases are shown in the output for 
private lighting of 14 per cent., heating 29 per cent., and cooking 
15 per cent. The supply for power has increased by only 4 per 
vent., before the Armistice the increase was at the rate of 25 per 
cent., and for the last quarter of the year under review there was 
an actual decrease in the output for power of 29 per cent., owing 
to the cexsation of the manufacture of war material. The amount 
paid for imperial taxes was £3,825, an increase of £832. The 
total number of motors has increased from 295 to 321, the total 
H.P, connected being 1,157. | 

Elland.—Boi.k Suppiy.—A- Sub-Committee is to 
interview the Yorkshire E.P. Co. to ascertain prices and terms on 
which the company would supply the Council with electricity. 


Falkirk.—Paice INcREASE.—A new scale of charges for 
electricity has been drawn up, showing an increase of approxi- 
mately 15 per cent. on the present rates. 

Great Yarmouth.— PRICE INcREASE.—From September 
29th electricity will cost 10d. per unit, and power 2:d. 

Wacqes.—The E.T.U. having pointed out that Yarmouth was 
only paying 238. 6d. plug 124 per cent. above pre-war rates, instead 
of 288. 6d. plus 124 per cent., it has been resolved to pay the higher 
rate from the date of the award of the Committee on Productions. 


Guatemala.—The electric lighting and power plani of 
Guatemala City (Empresa Electrica de Guatemala) was granted a 
30-years concession, some 25 years ago, for electric lighting and 
power service in the city of Guatemala. The enterprise has always 
been a German institution. By Executive Decree of October, 1918, 
this property was taken over by the Guatemala Alien Property 
Custodian, and by later Decree was declared forfeited to the 
Guatemala Government, and nationalised. By Executive Order 
this property has now been leased to H. W. Catlin, New York, for 
the term of 10 years, at a cash rental of $40,000 per annum, 
together with the option of extending the lease for an additional 
like period. The Government concession under which the old 
company operated has been extended for the life of the contract 
and any prorogation. The lessee also becomes the preferred bidder 
in any future sale of the property. The plant was erected by the 
Siemens-Halske Co. (Berlin), and is hydroelectric, with a present 
capacity of 2,000 Kw. at 4.000 volts, three-phase A.c., which is 
transmitted from the power station at Palin, 28 miles distant from 
Guatemala City. This is reduced at the local station to 1,000 volts 
for primary distribution over the city. The house service is at 120 
volts. The entire pole line, both transmission line and for city 
distribution, is made of 9 and 10-in. I-beams. Some 16,000 incan- 
descent lamps, 280 open-arc street lamps, and 2,000 H.P. motors are 
served. The leasing company also acquires the right to an incom- 
pleted additional water power and central station at San Luis, 
about 6 miles from Palin, the present operating station which, 
=- when completed, will give an additional 3,000 kw. There is much 
demand for additional light and power service in that city. The 
plant, as it stands to-day, has an estimated valuation of $1,000,000, 
and the cost of completing the auxiliary station is estimated to be 
in the neighbourhood of $300,000.— Electrical Reriew, Chicago. 


Leeds.—ProposrpD Loax.—The E.C. is applying for 
sanction to borrow £20.000 for services and £15,000 for metera. 

In view of the proposals contained in the Electricity (Supply) 
Bill, the Finance and Electricity Committees are not prepared to 
support the suggestions contained in the report of the Yorkshire 
Electricity Supply Linking-up Committee. 

The chairman and deputy-chairman of the two Committees, with 
the town clerk and manayer of the electricity undertaking, are to 
attend the forthcoming conference of the Yorkshire electricity 
supply authorities. 


Leyton. —M.H. INqguiry.—A M.H. inquiry was held 
on August 7th relative to the application of the U.D.C. for a loan 
of £17,502 for works for a bulk supply of electricity for Wal- 
thamstow. The L.G.B. had refused a loan for new plant on the 
ground that it was going to have a big central station. , 


London.—Isuincton.—Owing to the increased cost of 
coal, further increases in charges for electricity are to be made. 


Matlock.—We understand that the statement concerning 
water power on page 111 of our issue on July 25th was incorrect. 


Montrose.—Prict IncrEASE.—The price of electricity 
for power is to be increased by an additional 25 per cent. upon the 
Present charges. 


Norwich.—Pricz INcREASE.—To meet the advance in 
the cost of coal, another 20 per cent. is to be added to all charges 
for electricity, making a total increase over the pre-war standard 
of 60 per cent. for lighting, and 70 per cent. for power. The 
charges for meter rent will be subject to 60 and 70 per cent. 
respectively, 

_ Rathmines,—Price IncreEasr.—The price of electricity 
is to be increased to 8d. per unit. 


Stourbridge.—Prick INcrEase.—The Midland Electric 
Corporation has informed the B. of G. that the price of electricity 
has again been increased, bringing the cost to 115 per cent. above 
pre-war prices, 

United States.—The Duquesne Light Co., Pittsburg’s 
central station organisation, has made arrangements for floating a 
$25,000,000 30-years bond issue, the bulk of the proceeds of which 
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will be used for building a big new power plant at Cheswick, Pa., 
of such capacity that it can supply all the electrical. power needs 
of the. Pittsburg district for an indefinitely long time in the 
future. According tothe Electrical Review, Chicago, this plant will 
be along the Allegheny River, with abundant supplies of water and 
fuel. During the war a comprehensive survey was made by engi- 
neers of the War Department of Pittsburg’s probable power needs, 
and it was estimated that the probable maximum demand waa 
equal to 556,000 kw. The power plant of the Duquesne Light Co. 
has now a capacity of more than 156,000 Kw. Transmission linea 
will be erected to reach every vital part of the Pittsburg district, ana 
to connect various power plant and sub-stations in such a way that 
uninterrupted electric service will be assured at all times. The 
Duquesne Light Co. now has 85,000 customers, seven generatin 
stations, 163 sub-stations, 7,375 miles of electric conductor, an 
almost 1,000 duct miles of underground conduit. 


TRAMWAY AND RAILWAY NOTES. 


Birmingham.—BiLL.—On August 8th, in the House’ of 
Commons, the Corporation Tramways Bill, from the Lords; was 
read a third time. ao 


Brazil. — RarLway ELECTRIFICATION. — Government 
approval has been accorded to the Central of Brazil Railway for the 
electrification of its suburban lines and of the main line from Barra to 
Pirahy. The system will be H.T., D.c., and power will be taken 
from the existing power station. The cost of rolling stock, sub- 
stations, aerial lines, &c., is estimated at about £850,000. 


Burnley. EXTENSION ABANDONED.—The Tramways 
Committee has intimated its desire to withdraw the proposals to 
extend the system at a cost of over £140,000, as it would be im- 
possible to obtain supplies at a figure which would render it 
possible for the department to take on the extensions as a paying 
concern. 

Clifton. —EXTENSIONS.— Mr. Edwardes, of the South 
Lancs. Tramways Co., and representatives of the Kearsley D.C. are 
to join the deputation from Farnmouth to the Swinton and Pendle- 
bury D.C. to urge that a short length of tramway between the 
Clifton boundary and the Salford system be constructed, s0 as to 
make a through connection between Manchester and Bolton. 


Continental.— FRaNcE.—It is intended to set up.a 
system of electric towing of boats on part of the Canal de -lá 
Marne and the Rhine, and tenders were recently invited for the 
purpose. The overhead supply system will be. adopted, the 
electric tractors running on a permanent way. with suitable sub- 
stations. g 

Tramway employés at Nice are on strike. 

SPAIN.—-American electrical engineers are interesting them- 
selves in the announcement recently made by the Cia de Tranvias 
de laCorunna, of its intention to preceed with the construction of 
the Corunna Sada tramway. Its length will be 11°4 miles, but. an 
extension of 7 miles to Betanzos is to be carried out. later. 
According to the American Vice-Consul in Corunna, the con+ 
struction of this interurban line will probably mark the beginning 
of an important era of tramway construction in the district.. One 
of the largest capitalists of Galicia, associated with an engineer 
who is an ‘enthusiastic promoter of the Corunna-Santiago line, is 
reported to have purchased recently an important waterfall near 
Santiago for the erection of the power station to supply the 
necessary electricity. | 

Dearne.—TiIME ExtTENsion.—The Wombwell, Wath- 
upon-Dearne, Bolton-upon-Dearne, and Thurnscoe U.D.C.’s have 
applied to the B. of T. for an extension of time for the completion 
of the lines authorised by the Order of 1915, and for power to 
increase passenger fares. 

Doncaster.— SERVICES RESUMED.—The municipal tram- 
way services, suspended for three weeks owing to the Yorkshire 
coal strike, resumed running on August 15th. 


Dundee.—Netw Cars.—Although the cost of material 
has risen greatly, the contractors who supply the Corporation 
tramways with new vehicles have agreed to fulfil an order for four 
additional cars to the list of those already ordered, without any 
increased charge per car on the original contract. me Re 


Egypt.—STRIKE.—Strikes have again broken out at 
Cairo. The tramways have ceased running, and other public 
services are threatened. 


Glasgow.— YEARS WorRKING.—The annual report on 
the working of the Corporation tramway department for the year 
ending May 31st last shows unexhausted borrowing powers of 
£729,110 and capital expenditure of £3,880,300. Average length of 
single line open to traffic during the year was 198 miles. Total 
revenue was £1,531,320, against - 1,412,635; working expenses, 
£1,177,119, against £951,063 ; war expenditure £72,870, against 
£93,120; net balance, £14,773, against £177,553. The car-miles 
numbered 25,581,547, against 26,261,231; passengers. carried, 
464,246,677, against 430,946,566 : the number of units used was 
39,984,597, or 1°66 per car-mile, Traffic revenue per car-mile 
14'3d., against 12°8d.; working expenses per car-mile, excluding 
power coat, 10d., against 7°9d., including power cost, 11d., against 
87d. Of the passengers carried 11°4 per cent, were l4d. and up- 
wards ; 26°12 per cent, ld., and 62°48 per cent 4d, passengers 
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Traffic receipts from 14d. tickets and upwards, 27°36 per cent. ; 
from 1d., 33°08 per cent. ; and from 4d., 39°56 per cent. The KW.- 
hours generated reached :—a.c. 6,600 volts, 42,815,928; D.C. 500 
volts, 439,702; D.C. 100 volts, 46,478 ; total, 43,302,108 ; supplied 
by electricity department (H.T.), 2,239,143; total issued from 
station, 44,728,166. Maximum load on station was 13,100 KW. ; 
load factor, 39°68 per cent. ; coal consumed per KW.-hour generated, 
2'778 lb. From the depreciation and permanent way funds 
£31,950 was expended on track renewals: the amount added to 
the funds was £183,543, the oredit balance being £449,006. The 
rates of depreciation are now as follows :—Permanent way, 
£700 per mile of single track; power and sub-station plant, 
3 per cent.; cars, 5 per cent.; electrical equipment of cars, 
5 per cent.; other rolling stock, 15 per cent.; bridges, 5 per 
cent. The general reserve fund stands at £31,004. During the 
year £91,913 was expended on upkeep of track in ordinary repairs ; 
in addition, £137,394 was set aside out of revenue to the cost of 
track renewal. Ground has been purchased for the erection of a 
new depot, but work cannot proceed till the end of the year. Coat 
of ordinary repairs to power plant was £9,158, and £14,377 was 
charged against revenue to meet depreciation. A new 500-Kw. 
rotary converter has been installed at Partick sub-station. Cars in 
stock number 866; cost of inspection and repair of cars was 
£97,006, and £28,049 was charged to revenue to meet depreciation. 
The work of building new cars, interrupted during the war, has 
been resumed, and some new cars are in service. 


London.— DERAILMENTS.—Owing to the derailment of 
a carriage of a south-bound train at Piccadilly Circus station, the 
Bakerloo tube service was disorganised on Saturday afternoon. 

One man was killed and 18 persons injured, one of whom died 
later, by the overturning of an L.C.C. tramcar at the junction of 
Crowndale Road and Great College Street, St. Pancras, on Saturday 
afternoon. The car was rounding the corner when it left the rails, 
and swerving across the road, ran into some railings and over- 
turned. The car was wrecked and the woodwork caught fire, due 
to the breaking open of two street cable junction boxes. 

Tests were being carried out on Tuesday to ascertain the cause 
of the accident. The wrecked tramcar was examined at the depot, 
and it was understood that it would be taken to the scene of the 
accident and subjected to certain trials. It is expected that the 
cause of the accident will be found in the failure of the electric 
brake. 

TrRaFFic Boarp.—Mr. Bonar Law said in the House of 
Commons, on Monday, that no decision had been come to by the 
Government regarding the appointment of a traffic board for 
London, as recommended by the Select Committee on Traffic. It 
was hoped to carry out some of the recommendations during the 
summer recess. 


Manchester. WoMEN EmpeLoyEs.—Out of a total of 
1,130 women and girls employed by the tramway department 
during the war only 24 women conductors now remain on the 
books, and, in addition, there are about a dozen trolley girls ; 
practically all women labour will be dispensed with this month. 


Norwich.—Tramcak OsstTrucTION.—The chairman of 
the Magistrates at the Norwich Police Court, last week, imposed 
the full penalty of £5 on Edward Cooper, cab proprietor and 
driver, who wilfully drove his hackney carriage at an unreasonably 
slow pace along the tramway rails so as to obstruct tramcars. The 
_ defendant had been previously cautioned by the Chief Constable 
for a like offence. 


Rochdale. —TRatnina DISABLED MEN.—Several members 
of the T.C. urge that discharged soldiers should be paid whilst 
being trained as motormen and conductors. The Tramways Com- 
mittee, however, feels that this is a matter for the Government. 
Of the 390 employés of the tramway department no fewer than 
224 are ex-service men. 


South Africa——SrTrikrs.—The Cape Town tramway 
strike, which broke out on July 19th, has now been settled, the 
men having obtained concessions in wages and conditions. The 
atrike of the Port Elizabeth employés of the same company has 
been similarly settled. 


Sunderland.— YEAR’Ss Workinc.—The annual report 
for the year ending March 3lst last, shows total revenue of 
£119,691; working expenses, £67.321; interest, £7,265; repay- 
ment of capital, £18.000; net balance, £27,105. Passengers 
carried numbered 26,251,700, and the total number of units used 
was 1,839,128. Receipts increased by £20,152; passengers carried 
by 1,210,540; car-miles run decreased by 103,988. Average traffic 
per car-mile was 21'4d., and average working expenses per car-mile, 
including power cost, 12'2d., excluding power cost, 10'ld. 
Amount remaining in reserve, renewals, and compensation fund, 
was £65,351, 


United States.—StRIKE.—The second transport worker’s 
strike within a week began at New York on Sunday last, when 
14,000 employés of the Interborough Rapid Transit Co. went on 
atrike, the company having refused to grant a 50 per cent. wages 
increase. The company runs practically the entire underground 
and elevated railway systems of the city. The men at the power 
houses also threatened to stop work. The decision to strike came 
as a surprise to the officials of the company, as the men had 
previously agreed to submit their demands to arbitration. 

The strike ended at midnight on Tuesday after lasting 48 hours. 
The men have been granted a 25 per cent. increase in wages, but a 
legal inquiry has begun into charges of a conspiracy between the 
men and the company to bring about the strike to force an amend- 
ment of the company’s charter with the city limiting fares to 24d. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—Trouble with cables between. this 
country and the Near East is still serious. In a recent case a 
cablegram dispatched from Loudon to Greece arrived late, and in 
such a mutilated form that the business to which it related was 
lost. According tothe Times, protest to the cable company seemed 
to be fruitless ; the company pointed out that, owing to the serious 
pressure on the cable system, the message had been transferred to 
the postal. authorities for transmission. At the same time it 
enclosed an extract from a letter received from these authorities 
atating that “it was frequently found necessary, both in this 
country and in France and Italy, to forward messages over a part 
of the route by post.” 

Another case is that of a telegram dispatched from Mazenne, 
France, on the 13th, which was delivered in London on the night 
of the 15th. The original French telegraph form had been sent 
by letter post, and on arrival in London stuck on to an English 
telegraph form, put into the usual orange envelope, and delivered. 


Cable Rates.—To provide for the quicker transmission 
of market quotations and trade reports, and soimprove the position 
of American merchants and manufacturers in their competition for 
the trade of the Far East, the Commercial Pacific Cable Co. has 
decided to accept cablegrams for urgent transmission to the Philip- 
pines, China and Japan. This new service will be subject to dis- 
continuance at any time without notice, and the rate will be three 
times the ordinary rate from origin to destination. 

The Eastern Telegraph Co. announces that the tariff for cablegrams 
between points in Great Britain and Hong-Kong, China, Japan, and 
the Philippines will be reduced 6d. per word, dating from Sep- 
tember Ist, 1919.—7. and T. Age. 


Canada.—It is reported from Ottawa that several long- 
range wireless telegraph stations are to be built in the Yukon 
territory by the Canadian Government. 

A commercial wireless service has heen established hetween 
Canada and Bermuda. 


Czechoslovakia.— The Republic of Czechoslovakia (com- 
prising Bohemia, Moravia, Silesia, and Slovakia) plana to remodel, 
enlarge, and re-equip its telephone system. For this purpose a 
mission consisting of representatives of the Department of Post, 
Telephones, and Telegraphs, and experienced engineers will be sent 
to the United States to study and report on the various systema, 
switchboards, apparatus, appliances, &c., and recommend what in 
their opinion would best suit the conditions in the new Republic. 
The ultimate object is to place contracts for a complete and 
thorough telephone system, providing service not only for the 
territory of the Republic, but also taking care of its future needs 
as important development of waterways and railways is destined 
to take place.—7. and T. Age. 


Dominican Republic.—Wireless communication is now 
available to the public between the cities of Santo Domingo and 


Guantanamo, Cuba, and by cable from the latter place to the 
United States. 


Finland,—It is reported from Helsingfors that the Council 
of State has approved an estimate for the erection of a 35-KW. 
wireless station at Sandhamm, close to Helsingfors, which is to 
be ready in a few months. It is calculated that the transmission 
range will be about 1,240 miles, so that the station will be able to 
communicate with London, Paris, and Berlin. 


France.—As a protest against the French Government's 
action in lowering prices, 500 telegrams were sent by Paris salesmen 
to producers throughout the country stopping the shipment of food. 
The telegraphists refused to transmit them, and the matter was 
referred to M. Clemenceau, who ordered the telegrams to be with- 
held pending investigation. 

Telephones for the devastated regions of France are being pro- 
vided by the French Post Office out of the equipment bought from 
the American Army, which includes 273 exchanges, 25,000 
instruments, and many thousand miles of wire. 


Government Renter Telegrams.—In a written reply to 
a question in the House of Commons, Colonel Amery states that in 
the last financial year the sum of £30,697 was paid to Reuters 
Agency by the Ministry of Information in respect of Press cable- 
grams to Canada and other parts of the Empire, and that this pay- 
ment was made in consideration for the dispatch of special items of 
news of Imperial interest, which would not have been cabled 
under ordinary commercial conditions. The services to Canada 
and other parts of the British Empire, adds Colonel Amery, are 
being carried on until October lst next on a reduced scale ; the 
estimated cost of these services for a whole year on the present 
lines is approximately £18,000. The arrangements to be made after 
October Ist are now under consideration. 


Mexlco.—The wireless station of the Port of Tampico 
was officially on opened June Ist. The station’s day range is 500 
miles, and the night range 2,000 miles. l 


Poland.—It is reported that a scheme is now under con- 
sideration by the Polish Government in Warsaw for the establish- 
ment of a central wireless station in the neighbourhood of the 
Polish capital. American financiers have already evinced interest 
in the project, and delegates from the Polish Goverameat have 
been invited by private enterprises in the United States to discuss 
the matter ; the delegates have already left for America on this 
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mission, Offers have been received from the German Government 
for the conatruction of the station. but, although the price quoted 
was some eight times lower than the figure given by other Euro- 
pean countries, the proposals are being held in reserve pending the 
outcome of the negotiations in the United States. 


Telephone Restrictions Removed.—From August 15th 
the use of languages other than English for telephone conver- 
gations has been sanctioned by the Postmaster-General. 


United States.—During the late war a single order 
placed by the U.S. Signal Corps for a certain kind of insulated 
wire was in sufficient amount to extend 14 times around the earth. 
Over 1 million battery cells were used, and 285,000 vacuum 
valves for wireless amplifiers were supplied. Over 100,000 tele- 
phones for field use, 200,000 wire pliers, and 8,000 of one type of 
wireleas apparatus were produced and shipped to France.. 

In the year 1914, before governmental restrictions were placed 
upon amateur wireless operation and experimentation, the value of 
the apparatus sold to amateurs in the United States amounted to 
$672,600, : 


Wireless Development.— According to the daily Press, 
officials at Marconi House promise some interesting developments 
in the near future. It is stated that wireless will do anything 
that can be done by ordinary telegraphy ; any photograph which 
can be sent by wire can be sent by wireless as well. The method 


being perfected is the transposition of a photograph on to a metal- 


plate. The electric transmissions will be made according to the 
rise or fall of the metal contours. It will be possible very shortly, 
it is said, for a wireless message to be transmitted direct from the 
receiver to a working typewriter, which will reprint the message 
at the rate of “100 words per minute.” 

In one day recently, in New York harbour, there were counted 
97 ships equipped with Marconi wireless seta. 


Wireless to Egypt.— According to the Times, Mr. Bottomley 
asked the leader of the House of Commons whether the Government 
wai proposing to install between England and Egypt a wireless 
system based upon obsolete patterns which were being discarded by 
other countries. Mr. Pike Pease,- Assistant Postmaster-General, 
said the proposed stations were not of an obsolete pattern. The 
system decided upon was adopted after full inquiry; Govern- 
ment experts had been consulted, and the best independent advice 
obtained. He was informed that stations in France and Italy 
employing a similar system had been extremely successful in com- 
municating with the U.S.A. America had one station equipped 
with the Alexanderson alternator, and France was installing the 
Latour alternator at certain stations, but it was not proposed to 
dispense with the arc system in either case. The Government was 
advised that neither the American nor the French alternator had 
reached such a degree of development as to justify its employment 
in the Oxford and Cairo stations, which it was proposed to com- 
plete without delay. Mr. Bottomley inquired whether the types 
were not such as had long been discarded by the Marconi Co. as 
ineffective, and whether it was not a fact that the engineers con- 
structing the stations had not had the remotest experience of long- 
distance wireless telegraphy, to which Mr. Pike Pease replied that 
he could not say as to the experience of the engineers, but the 
system was only adopted after the fullest inquiry by the experts of 
the Government. 


Wireless Weather Reports.—The London Gazette of 
August 15th contains an Admiralty Notice to Mariners (No. 1,393 
of 1919) in regard to wireless meteorological information to and 
from ships at sea, There is nochange in the general arrangements 
for collection, transmission, and issue of information outlined in 
the previous notice (No. 880 of 1919), which is superseded by the 
present notice. There are, however, material changes in the 
schedule of wireless stations. The British stations at Poldhu and 
Cleethorpes are given as working. The station at Washington 
now issnes bulletins at two fixed hours of the day instead of only 
une. New weather-reporting stations are notified as established at 
Annapolis, U.S.A., and for the Mediterranean at Rinella. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTBICAL REVIEW in which the “ Official 
Notice” appeared.) 


| OPEN. 
Annfield Plain.—September 12th. U.D.C. Construction 
of an overhead L.T. electricity distributing system. (See this issue.) 
Australia.—SyYpDNEY.—November 10th. City Council. 
Supply of electric motors, Particulars from Electric Lighting 
t, Town Hall, Sydney. 

_ Bedlington.—August 26th. U.D.C. Supply and erec- 
tion of poles, cables, &c., in connection with the overhead street 
lighting of Cambois. Mr, H. G. Lester, clerk, 24, Grainger Street 
West, Newcastle on-Tyne. i 

Croydon.—August 25th. Electricity Department. Con- 
struction of a cooling tower pond, (See this issue.) 

Eccles—August 25th. Electricity Department. Three 
500-K.V.A., 3-phase, A.C. transformers. (August 8th.) 


Edinburgh.—September 11th. T.C. Three 10,000-KW, 
turbo-alternators ; six water-tube boilers, capacity 65,000 lb. per 


hour, (August 8th.) 
Grimsby,—September 25th. Electricity Department. 


Two 1,000-Kw. converters and D.C. and A.C. L.T. switchgear ; E.H.7. 
switchgear and cubicles; coal and ash-handling plant ; 30-ton 
electrically-driven travelling crane. (See this issue ) 


Iiford.---September sth. U.D.C. One 500-KW. rotary 


converter, transformer, and switchgear. (See this issue. ) 


Lincoln.—September 2nd. Corporation. One 25-ton 
overhead electric crane. (August 8th.) | 


London,—L.C.C.—September 2nd. Four electric tower 
wagons for the Council's tramways. (August 15th.) 


Manchester.—September 2nd. Tramways Department. 
Tenders for supplies and general stores, including many electric 
items, (See this issue.) 


Portsmouth.—September 2nd. Tramways Committee. 
12 months’ supply of stores, &c., including various electrical items. 
(August 15th.) : 


New Zealand,—AUCKLAND.—City Council has decided 
to call for tenders for extensions to the generating plant, cables, 
&c., having decided to borrow £80,000 for that purpose. 

INVERCABGILL.—October 9th. One 1,000-Kw., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.” 


Stockton-on-Tees.—August 30th. District Fund, Gas 
and Electricity Committees. Six months’ supply of articles and 
stores. (August 15th.) 


Stoke-on-Trent,—Electricity Department. Cooling towers. 
(August 15th.) 


West Ham.—September 9th. Electricity Department. 
Lead-covered paper inaulated underground cables. (See this issue.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia.—SypNrY.—On June 8rd the City Council, by 
14 votes to 8, adopted the Electricity Committee's report, recom- 
mending the acceptance of the offer of the British Westinghouse 
Co., to supply one 8,000-Kw. turbo-alternator, &c., by May 20th, at 
a cost of £59,500 (see ELEC. Rev. August Ist, page 142), At the 
meeting of the Council, on June 17th, the Electricity Committee, ac- 
cording to Tenders, reported having received a letter, dated June 5th, 
1919, from Messrs. Willans & Robinson, Ltd., stating that they had 
been informed that the Counoil had recently enterea into a contract 
with the British Westinghouse Co., for the supply of a main gen- 
erating unit, which contract was in derogation of Messrs. Willans 
and Robinson’s rights under the correspondence between that 
company and the Council of 9th and 13th December, 1918. 
Having regard to the special conditions, 5, 6, 7 and 8, set out in 
their letter of 9th December, which was assented to by the Council, 
it seemed to them almost incredible that the Council should enter 
into any contract which would be uw breach of the conditions to 
which they had referred. It was asked whether the information 
which had come to them was correct, as, should it be so, the com- 
pany regarded the action of the Council not only as a breach of 
good faith, but a clear violation of the Council’s contractual res- 
ponsibilities, The company would be left with no alternative but 
to take whatever steps might be necessary under the circumstances 
to protect their interests. 

The Australian General Electric Co. have submitted a claim for 
£417, on their contract made in March, 1917, for the supply of 
25,000 50-c.P. metal-filament lamps, on the ground of increased 
cost of manufacture between the date of the oompany receiving 
the order and the date on which the British Government per- 
mitted the manufacture to proceed. The amount works out at 
4d. per lamp. The Electricity Committee, on their engineers 
report, recommend payment. 

The Committee also recommend the acceptance of the offer of 
the British Westinghouse E. & M. Co., to supply, deliver and erect 
the steam piping for the 8,000-KW. turbo-alternator, at the actual 
cost to the firm, plus 10 per cent.— Zenders, 

Ayr.—T.C. 500-Kw. rotary converter. Vickers, Ltd., 
£2,119. . 
Leicester.—The Corporation has placed a contract with 
the English Electric Co., Ltd., for a 5,000-Kw., 3,000 8.P.M., turbo- 
alternator set, complete with condensing plant and circulating 
water piping, &c. ; also rotary converters, transformers, and E.H.T. 
switchgear, and a complete boiler-house equipment, including, in 
the initial stages, two marine-type Baboock water-tube boilers, 
each to supply 50,000 lb. of steam per hour at 200 lb. pressure, 
superheated 260°. The plant will be installed at the Ayleatone 
power station of the Corporation, an old boiler-house being dis- 
mantled to accommodate the new boilers. The feature of this 
extension scheme is that the plant is so designed as to enable it to 
be easily transferred to the proposed super power station when 


necessary. 
- Spenborough.—Electricity Committee :— 


Rotary converter, £1,498.—Phoenix Dynamo Mfg. Co., Ltd, 
Switchgear, £366.—B.T.H. Co., Ltd. 
Transformer, £580,—Brush Co., Ltd, 
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ni NOTES. 


Hydrophones off the Shetlands.—An Admiralty notice 
to mariners states that six hydrophones have been laid in positions 
in Bresgay Sound and approaches. The hydrophones are connected 
by cables to the western shore of Nese of Sound ; the positions of 
s cablea will be shown on new editione of charts shortly to be 
issued, 


- Patents and Designs Bill.—In the House of Lords, on 
August 14th, the second readings of the Patents and Designs Bill 
and the Trade Marks Bill were postponed till after the recess. 


Miners’ Safety Lamps.—It is stated in the Times that 
the Home Office Committee on Miners’ Lamps is prepared to con- 
sider new suggestions from any source for improving the safety or 
illuminating power of safety lamps, and to examine and, if neces- 
dary, to test, any new devices or new types of lamps that may be 
sent to it by inventors. Communications should be addressed 
to the Secretary of the Committee, Mr. Edward Fudge, Home 
Office, Whitehall, S.W. 1. 


Coal Economy in Australia. —The opinion is widely 
held in Australia, says the Sydney Morning Herald, that there is 
urgent need for the examination of the economic position arising 
from existing methods in the distribution and consumption of 
black coal. After a superficial consideration of the subject, the 
Advisory Council of the Institute of Science and Industry has 
appointed a Special Committee to make detailed inquiry into the 
whole question of black coal economy. 


Faraday House Men and the War.—The War Service 
Record of past and present students of Faraday House Electrical Engi- 
neering College has been issued. In the “ Foreword” Dr. Russell 
remarks that naturally many Faradians were engaged on engi- 
neering work of national importance at home, but the “ Record ” 
is- limited exclusively to those who served with the British and 
Allied Forces. The principal space is devoted to notes concerning 
the contribution to Victory of men who made the supreme sacrifice. 
There are a number of photographs of men in this sad class. dn 
other cases briefer mention appears. The frontispiece portrait is of 
Colonel Hubert Sparks, C.M.G., D.S.O.. M.C., Croix de Guerre avec 
Palme, President of Faraday House O.S.A., of whose record the 
College is justifiably proud. The pamphlet, which consists of 52 
pages, will be treasured by all who know, or knew, the students, or 
who still take an interest in their old training institution. 


Electric Farnaces in U.S.A.—According to the American 
Electrochemical Society, the number of electric furnaces in use in 
the United States in the ferrous metal industry has increased 
within the past four years from less than 50 to upwards of 300. 
The use of electric furnaces in the non-ferrous metal industries, 
particularly for the melting of brass, is increasing rapidly. The 
production of calcium carbide alone requires upwards of one-half 
million continuous E.H.P., while the power required for electric 
furnaces for use in the United States is upwards of 300,000 H.P. 
The amount of electrical energy necessary in electrochemical pro- 
cesses makes them of prime interest to the central stations, and 
the Society holds the view that the majority of the large develop- 
ments pt present contemplated will be intimately associated with 
electrochemistry and electrometallurgy. 


- Colliery Youth Fined.—When a youth was charged at 
Bishop Auckland Police Court with having interfered with the 
electric signalling apparatus at the West Carterthorne Colliery, it 
was stated that men and boys employed in the pit obtained a ride 
on the travelling tubs by bringing two electric wires together, and 
automatically stopping the train until they mounted. Detection 
of offenders was difficult, but accused, who was fined 20s., was 
caught “red-handed.” 


A Technical Federation.—A natural corollary to the 
recent growth of professional associations operating as registered 
trade unions is the formation of federations of such associa- 
tions. As we recently announced in these columns, one such 
federation has been formed in the Federation of Technical 
and Scientific Associations, in which are included the National 
Union of Scientific Workers, National Association of Industrial 
Chemista, Electricity Supply Commercial Association, and the Elec- 
trical Power Engineers’ Association. The immediate object of the 
Federation, is to secure the recognition of the claima of the 
executive, administrative, and supervisory grades of the various 
industries, and to secure united action on matters of general 
interest affecting these grades..In our advertisement columns 
to-day will be found particulars of a coming meeting of the Federa- 
tion, at which eligible associations are invited to be represented. 


Old Centralians.—Now that the war is over, it is felt 
that every endeavour should be made to revive all the activities of 
this association, with a view to re-establishing its influence in the 
engineering world. All old students of the City and Guilds 
College who are out of touch with the Old Students’ Association 
are particularly requested to write without delay to Mr. G. W. 
Tripp, Lyndhurst, Hayes Road, Bromley, Kent, the hon. secretary 
of the “ Old Centralians.” 


South African Electrification—A Reuter dispatch, 
dated Cape Town, August 18th, stated that Mr. C. H. Merz, the 
electrical expert from London, had arrived there for the purpose 
of investigating the electrification of certain sections of the South 
African railways and of advising the Government regarding the 
production of electric power in the Union generally. 


A Curious Turbo-Generator Accident.—On a big central- 
station system there were six 10,000-Kw. turbo-generators on one 
sectionalised bus operating in -parallel with three 10,000:Kw. and 
one 24,000-Kw. turbo-generators on another section of bus, the two 


bus sections carrying about 46 and 55 per cent. of their ratings, ` 


respectively. At anotherstation, tied into the above station, were: 
four more turbo-generators carrying about 6U per cent. of their 
rated load. At a third station, tied in with the other two stations. 
three large unita, of 20,000 KW. and above, were operating at 
about 70 per cent. rating. | 

One of the field end-plates of one of the 10,000-Kw. vertical type 
generators became detached and fell in between the field and 
armature. This resulted in the coils of both field and armature 
being cut, causing a short-circuit on the 9,000-volt windings and 
the exciter side of the machine. The defective machine was cleared 
from the system almost immediately. 

Directly following the burn-out of the unit and the disturbance. 
created, several of the turbo-generators in the same station tripped 
out due to overspeed; a number of synchronous converters in 
various sub-stations on the system shut down. One rotary burnt 
up. The system began to hunt and persisted for about 18 minutes 
after the turbo-generator broke down, the frequency varying con- 
siderably above and slightly below normal, and the voltage going 
from 7,000 to 8,800 volts in heavy swings. The wattmeters on 
the tie-lines between the three generating stations swung con- 
tinuously from one end of their scales to the other, indicating 
heavy interchange of current between stations. After this had 
continued for about 18 minutes conditions suddenly quietened down. 
although for no apparent reason, and the system pressure rose to 
9,400 volts. about normal. 

It was then found that the reactances in the tie-lines between 
stations had been so hot as to oxidise at the surface of the cables 
(they were of the bare cable, concrete core type), and the insulating 
compound on the frame-work was blistered.j; Tie-line ammeters 
and wattmeters on one end of a tie-line were badly damaged. It 
was later discovered that one tie-line solenoid-operated circuit- 
breaker and one high-voltage feeder circuit-breaker were in the. 
half-open position, the solenoid of the latter being burned opeu 
and grounded. It then became known that the negative return 
from the oil circuit-breaker of one of the 10,000-KWw. turbo- 
generators had grounded and burnt open, and that a dead earth had 
occurred on the exciter system. . 

One explanation of the cause of the 18-minute surge or hunting 
between the three generating stations is that the breakdown of the, 
defective turbo-generator had resulted in a phase displacement 
between the three systems. As the systema were tied-in together, 
the reactance prevented sufficient synchronising current flowing 
between the systems to bring them into phase again, and the dis- 
turbance continued until the abnormal conditions subsided and the 
system attained its equilibrium again. Whether it was excess 
resistance or too much or too little reactance might be a moot 
question without investigation, of course. 

The trouble on the exciter system was doubtless due to the 
exciter system being subjected to high potential to ground, 
causing breakdown at several places, and possibly weakened 
insulation at others. Contact between armature and field when the 
field end-plate cut into the coils caused direct contact between the 
9,000-volt system and the exciter system, and a consequent break- 
down in the immediate vicinity. 

The few salient features that have come to hand are sufficient to 
bring out the fact that hunting between systems is not yet a 
matter that can be fully guarded against under unexpected con- 
ditions. Moreover, the above incident shows that exciter systems 
may be subjected to direct contact as well as to induced high 
potentials ; hence it might be well to give exciter systems the 
respect given to circuits of higher potential, and perhaps at the 
same time furnish a means at individual generators to prevent high 
potentials dissipating themselves promiscuously throughout the 
exciter system.— Electrical Review, Chicago. 


Wood v. Connolly.—In our issue of May 30th a 
report appeared of proceedings in the Chancery Division, on 
May 23rd, before Mr. Justice Younger. These proceedings were 
adjourned to May 30th. and again to June 6th, when farther 
evidence was filed against the defendants, Mr. William Connolly 
and the late Mr. James Connolly. We learn that on June 18th an 
order of the Court was made as follows :— 

“June, 1919. 
“Mr. William Connolly, Mr. James Connolly. 4 
“Woop t. CONNOLLY. | 

“ Dear Sirs,—Referring to the notice of motion herein issued on 
my instructions against you, and the evidence which has been 
filed in support of such notice of motion, I hereby unreservedly 
withdraw all statements made therein which might in any way be 
construed to impute dishonesty on the part of any of you, and 
agree to withdraw the notice of motion. 

“ Yours faithfully, 
“J. M. HENDERSON, 
“ Receiver of Connolly Brothers, Ltd.’ 


Appointments Vacant.—Three Demonstrators in Electrical 
Engineering (one with knowledge of photometry), (£150 to £200 
+ bonus of £120 to £135), for the City and Guilds Engineering 
College ; installation engineer (70s. + commission), for the Tyne- 
mouth Corporation Electricity Department ; instructor in armature 
winding, for the Birmingham Municipal Technical School ; car 


department superintendent (£225-£250), for the Dover Corporation ; 
tramways; junior shift engineer, for the Borough of Reigate. 


Electricity Works; charge engineer (82s. 7d.), for the Paisley 
Electricity Department. See our advertisement pages to-day. 
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lostitution and Lecture Notes.—Iron and Steel 
Institute.—The programme of proceedings for the autumn meeting 
(London, Institution of Civil Engineers, September 18th and 19th) 
has been issued. The president is Mr. Eugéne Schneider. There 
is to be a general conference on ` Fuel Economy,” on the morning 
of September 18th. Several reports and papers on the subject will 
be read (report on ‘Fuel Economy in Steel Works,” by Dr. W. A. 
Bone, Sir R. Hadfield, and- Mr. A. Hutchinson; report on “Fuel 
Economy in Foundry Practice,” by Mr. H. J. Yates; paper on 
“Fuel Economy in German Iron and Steel Works,” by Messrs. 
Cosmo Johns and L. Ennis). On the following day a number of 
papers on other subjects will be submitted. Members are also 
invited to attend the *‘ James Watt `“ Centenary Commemoration in 
Birmingham, commencing on September 16th. 

ATOMIC THEORIES.—Prof. Bragg, Quain Professor of Physics at 
University College, London, lecturing on the above subject at the 
Woodbrooke School, said that men of science troubled themselves 
far more about how things were to be developed in the next few 
years than about the absolute. He claimed that the application 
of the Rontgen-rays to the discovery of flaws in aeroplane 
materials hai saved many lives during the war. Referring to 
radium, he pointed out its peculiar nature, through the inability 
of man to control it. The man of science to-day sought to discover 
what language nature was talking, so that he might understand her. 
In an account of electrons, Prof. Bragg attempted to make the 
matter clearer by referring to what was really paid for when elec- 
tricity was supplied. A company was not paid for electricity. 


which cost nothing—the company was paid for operating | 


machinery to collect electrical energy. 


James Watt Centenary.— The arrangements for the 
celebration at Birmingham of the centenary of the death of 
James Watt, on September 16th, 17th, and 18th, are practically 
complete. Not only has the Executive Committee secured the 
support of leading members of the British Government, the 
captains of industry, the heads of universities and colleges, and 
technical and other societies and institutions, but also assurances of 
influential support are coming in from interested bodies in 
America, France, and Canada. It is expected that representatives 
will be present from these and several other countries. The Com- 
mittee is desirous of raising a sum of £260,000 towards the proposed 
international memorial to commemorate the centenary, which will 
consist of the endowment of a Professorship of Engineering, to 
be known as the James Watt Chair, at the University of 
Birmingham, for the promotion of research in the fundamental 
principlea underlying the production of power, and the study of the 
conservation of the natura) sources of energy ; and the erection of 
a James Watt Memorial Building, to serve as a museum for 
examples of the work of James Watt and his contemporaries, 
Matthew Boulton and William Murdock. . 

The earliest pumping engine made for sale by James Watt will 
be under steam again on September 17th and 18th. Watt went 
into partnership with Matthew Boulton, at Birmingham, in 1775, 
and the Birmingham Canal Co. bought the engine in 1776; it was 
working regularly from that date until 1892—112 years of active 
life. The engine was re-erected at Ocker Hill, near Wednesbury, 
in 1898, and will be visited next month by engineers from all over 
the world who are attending the Watt Centenary Commemoration. 
James Watt was the first to conceive the idea of a decimal system 
of weights and measures in which the units of capacity and 
weight were in direct relationship to the unit of length, and the 
French introduction of the metric system followed. Appropriately 
enough, the site of Boulton & Watt's old works is now occupied by 
a large firm of weighing-machine manufacturere. ` 


Parliamentary.—The following Acts have received the 

Royal Assent :— | . 

Merchant Shipping (Wireless Telezraphy) Act. 1919. 

Electric Lighting Order Confirmation Act, 1919. 

Tramways Orders Confirmation Act, 1919. 

Birmingham Corporation Tramways Act, 1919. 

London Electric Railway Act, 1919. 

Coal Mines Act. 

City and South London Railway Act. 

Clyde Valley Electrical Power Order Contirmation Act. 

Restoration of Pre-War Practices Avt. 

Ministry of Transport Act. 


The E.T.U. in the Midlands.—The Birmingham Post 
states that the Midland district of the Electrical Trades Union, 
which includes Birmingham, Walsall, Coventry, Wolverhampton. 
and many other towns, is about to inaugurate a new programme of 
wages and conditions. This means the repudiation of the existing 
national agreement, which, forsome months, has not been generally 
acceptable. The demands that will be included in the new pro- 
gramme provide for the payment of £6 a week for 47 hours, and 
the repudiation of the agreement whereby the Ministry of 
a or Committee on Production review wages every four 
months. 


Educational Grants for ex-Service Men.—Under the 
Government Scheme of Financial Assistance for the Higher Educa- 
tion of ex-Service Officers and Men, the total number of grants 
awarded by the Board of Education now amounts to 5,400, in- 
cluding officers and men in about equal proportions. The courses 
in regpect of which grants have been awarded include more than 
1,000 for Engineering and Technological Subjects, between 600 
and 700 for Classics, Philosophy, and Literature, and about an 
equal number for Pure Science and Mathematics. Applications 
are still being received in large numbers, and are being dealt with 
at the rate of more than 200 a day. 


Minimum Wages Commission Bill.—The Minimum 
Rates of Wages Commission Bill, which was introduced on Monday, 
authorises the appointment of Commissioners for the purpose of :— 
(a) Inquiring into and deciding what such minimum time rates of 
wages should be ; (4) Inquiring into and making recommendations 
as to the methods and successive steps by which such minimum 
time rates of wages should be brought into operation, and the 
machinery by which they may be varied as and when occasion 
requires ; (c) Inquiring into and making recommendations as to 
the granting of exemptions from the rates so fixed, and the 
methods by which such exemptions should be granted ; (d) Making 
recommendations as to the legislation necessary for such purposes as 
aforesaid, and what amendments of the law, if any, are desirable. 

The Commissioners may by order require the production of 
documents and the attendance of witnesses, those giving false or 
misleading evidence being liable to a fine of £50, or imprisonment 
for a term not exceeding one month. They are to have power to 
inquire into and report on any of the matters referred to the 
Commissioners under the Act, and such Committees may include, 
if the Commissioners think fit, persons other than Commissioners, 
and the Commissioners may delegate to such committees any of 
the powers conferred on them by the Act. The Commissioners 
may appoint an accountant to examine registers, wages sheets, 
balance-sheets, profit and loss accounts, and other trade accounts of 
persons engaged in the trade or industry of a district in which an 
inquiry is being held. 


Whitley Electricity Supply Council for the North-West. 
—The Manchester Guardian states that an important Conference 
of Representatives of Electricity Undertakings in the North- 
Western Counties of England was held on Tuesday, at the Man- 
chester Town Hall. Representatives of Trade Unions concerned 
with such undertakings were also present. The purpose of the 
meeting was to consider the advisability of all parties constituting 
themselves a District Council on the basis of the Whitley Report, 
under the parentage of the National Council for Electricity Supply. 
The Lord Mayor (Alderman Kay) occupied the chair. Both the 
employers’ section and the representatives of the workers declared 
in favour of the scheme. 

There are 80 electricity undertakings in the North-Western 
Counties. These undertakings are to be divided into groups 
according to size, and each group will nominate its representatives 
on the Council. The smallest section will thus have a voice in the 
proceedings. All questions affecting wages, hours of work, over- 
time rates, and holiday conditions will go before this Council for 
settlement. The Council will consist of 24 members, 12 represent- 
ing the employers and 12 representing the workers. 


Educational.— Roya, TECHNICAL COLLEGE, (H.4sGow.— 
The 1919-20 session opens on September 23rd; the College is 
affiliated to the University of Glasgow, and the degrees of the 
University in engineering and applied chemistry are open to its 
students. For particulars see our advertisement pages to-day. 


Correspondence.—Co-OPERATIVE PUBLICITY.—We have 
received the following further letter on this subject :— 

“ Mr. P. W. Laverick's proposal that business firms of the same 
general class should carry on a co-operative publicity campaign is 
sound, and history has proved it so. In America, very many 
co-operative or centralised advertising campaigns have been, and 
are being, carried on. Examples of such campaigns are those of 
the California fruit growers, Pacific Coast hotels, Florida summer 
and winter resorts, southern pine timber growers, plumbing supply 
firms, various gas and electrical companies, makers of hot-air 
heating systems, jewellers, cattle-breeders’ associations, wall-paper 
manufacturers, paint-makers, and so on. : 

“ Wherever, and whenever, educational work must be done .to 
produce a wider demand, it should be conducted by the olass 
interest as a group—this in addition to the same sort of work by 
individual firms. 

“It has been my fortune—or misfortune—to have been identified 
with numerous co-operative publicity campaigns. I cannot aay 
that all of them have been successful, and the explanation of the 
failures has invariably been a too great reliance on the collective 
effort, with a suspension or non-use of simultaneous individual effort. 

“If British makers of electrical equipments and machines will 
‘carry on’ individually, with lusty and undiminished purpose, to 
sell their own merchandise ; and if they will, at the same time, 
unite heartily and for a long period to maintain a co-operative 
publicity campaign in the Press of the markets where they sell or 
desire to sell, then they may hope for fine results. Of course, the 
copy and display of the advertising must be super-good, if 
maximum effects are to be a consequence. And there must be a 
plan, 

“JOHN C. KIRKWOOD. 

“ Industrial Publicity Service, Ltd., 

“London, August 20th, 1919.” 


The Ministry of Transport.—Sir Eric Geddes, who has 
just piloted through Parliament one of the most complex and 
important measures ever presented to it, has been appointed 
Minister of Transport, and, according to the Daily Telegraph, the 
headquarters of the new Ministry is to be temporarily, it is under- 
stood, at 6, Whitehall Gardens. Sir Eric is taking over, with their 
staffs. the Railway Department of the Board of Trade and part of 
the Public Utilities and Harbour Department, in the former being 
included railways, docks, tramways, canals, and light railways, all 
branches of the existing Railway Department. Sir William 
Marwood, K.C.B., at present Second Secretary to the Board of 
Trade, and previously head of the Railway Department, goes over 
to the new Ministry, and will be concerned mainly with inspection 
from the point of view of public safety. 


“ 
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German Control of Foreign Industries —A Zurich 
correspondent of the Times says :—" In order to give a fair chance 
to the Germans to finance their necessary imports after five years 
of blockade, the Peace Conference in Paris decided not to confiscate 
German property in neutral countries. But this German property 
in Switzerland, Poland, Scandinavia, Argentina, Chile, and Spain, 
18 very important for the enhancement of Germany‘s export to 
these countries. As owner and controller of departmental stores, 
electric finance companies, and so on, Germany guarantees in this 
way for her exporters future sales to these countries. Since the 
Peace Treaty was sigaed Germany's leading banks have been 
negotiating in Switzerland to obtain credits, but in these negotia- 
tions German creditors generally refuee the sale of any German- 
owned securities of a controlling character. There are buyers in 
the Swiss market of the Swiss-camouflared German investments 
in Spain and South America which guarantee to the A.E.G. and to 
Siemens & Halske big orders in the future. German capital 
controls inost of the Swiss departmental stores. .... German 
retail firms have a large network of branches in Switzerland, 
owning numerous buildings. The Germans prefer to renounce 
Swiss financial aid, which is badly needed, rather than sell this key 
position in Swiss economic life.” 


The’ 48-Hoors’ Week Bill.—The text of the Bill to 
regulate the number of hours of employment, introduced in the 
House of Commons by Sir Robert Horne, was issued on Tuesday. 
The Bill provides that the number of working hours (exclusive of 
recognised intervals for meals) in any week shall not in the case of 
any person to whom this measure applies exceed 48, and no person 
may in any week be employed in excess of the statutory working 
week. Power to vary normal hours or grant exceptions is given 
to the Home Secretary or Minister of Labour where a recommenda- 
tion to that effect hag been made to him by a Joint Industrial 
Counci:, Conciliation Board, or Trade Board, ur an agreement has 
been arrived at between organisations of employers and workers in 
the class of employment in question. 

Any hours worked by any person in excess of the statutory 
working week shall be regarded as overtime, and the decision as to 
the amount of overtime and the conditions under which it may be 
worked rests with the Home Secretary or the Minister of Labour. 
The payment for overtime shal] in no case be at a rate of less than 
25 per cent. in excess of the normal time rate, but any more 
favourable custom prevailing in any class of employment shall not 
be affected. The measure does not apply :—(a) To members of the 
employer's own family dwelling and working in his house. (4) To 
persons holding responsible positions of supervision or manage- 
ment, who are not usually employed in manual labour, or to 
persons who are in receipt of upstanding wages which have been 
fixed upon a basis of hours equal to or less than the statutory 
working week, and which cover overtime necessarily worked to 
enable such persons to perform their duties to their employers and 
to the workers under their charge. (c) To persons employed in a 
confidential capacity who are not usually employed on manual 
labour. (d) So as to prevent a person who ceases his employment 
with one employer and commences his emplovment with another 
employer, in the course of the same week, from being employed by 
the subsequent employer in accordance with the hours customarily 
worked by persons in his own employment. 

The Act applies to persons employed in the service of the Crown 
or a public authority. In exercising his powers under the measure, 
the Minister is to have regard to any general recommendations 
made by the National Induetrial Council. The Act is to come into 
Operation six months after the Bill has been passed, but the 
Minister may, if he thinks fit, by Order suspend its coming into 
operation for any specified class of employment for a further period 
not exceeding six monthze. . : 


Fatality.— Whilst two employes of Blackpool and Lytham 
Tramways Co. were on their way to work. last week, riding on the 
top of a car, the trolley pole snapped. One was thrown into the 
road, and received injuries to his head; the other was slightly 
hurt. The former, Thos. Hodgson (43), succumbed on August 15th. 


OUR PERSONAL COLUMN. 


T .« Kditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of t 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials. —The Finance 
Committee of the Sheffield Corporation recommends that 
the maximum salaries for heads of the following departments 
he as follows: General manager and engineer, electricity supply 
department, £1,500 (to be reached by annual increments f 
£100): general manager, tramways and motor department, 
£1,500 (bv increments of £100); deputy general manager elec- 
tricity department, £850 (£50). | 

Mr. J Brasy has resigned his positon as charge engineer 
with the Northampton Electric Supply Co., and has been 
appointed charge engineer to the Norwich Corporation elec- 
tricity works. = 

Mr. F. Gurney has resigned his position as chief assistant 
of the testing department of the Yorkshire Electric Power 
Co., having obtained an appointment with the British West- 
inghonse Electric & Manufacturing Co., Ltd. 


_ Mr. E. R. Fry has recently resigned his position as assistant 
in the construction department of the Yorkshire Electric 
Power Co. to take up other duties. 

Mr. C. F. Wousey, of the Lowestoft Corporation tramwavs 
department, has been selected for an appointment with the 
Shetheld Corporation tramways. 

Doncaster Electric and Tramways Committee, last week, 
had before it 45 applications for the post of electrical engineer 
and tramways manager, rendered vacant by the appointment 
of Mr. E. S. Rayner to Hull. The salary is £700. The ap- 
plications were reduced to three. 

Faversham T.C. has granted a war bonus of £50 a year to 
ive coca engineer (Mr. G. SOMMERVILLE) as from April 
st last. 

On the occasion of his departure to take up the position 
of borough electrical, engineer at Southampton, Mr. H. S$. 
ELLIS was presented by the South Shields electrical depart- 
ment staff and employés with a travelling case and slide rule. 
Mrs. Ellis received an oxidised silver table lamp. Mr. George 
Robertson, station superintendent, presided at the farewell 
function, and Mr. J. C. Peterson, chief clerk, made the pre- 
sentation. 

Mr. CHARLES J. STONIER is resigning his position on the 
staff of the Dundee electricity supply department as sales 
engineer, to commence business on his own account as elec- 
trical and consulting engineer. He has been with the above 
department for 16 years. 


General.— Messrs. Gent & Co., Ltd., inform us that Mr. 
A. E. Eats has resigned his position as London director and 
Inanager, and is no longer connected with the company. 

Captain R. L. Woop, M.C., Tyne Electrical Engineers, has 
been restored to the establishment of the R.E. Territorial Force, 
of which he was a supernumary whilst employed with the 
regular forces. He was commissioned in No. 4 Company of 
the Tyne Electrical Engineers on October Ist, 1914, and got 
his triple stars on June lst, 1916. He saw much service 
overseas, and in May, 1917, was mentioned in dispatches and 
awarded the Military Cross for conspicuous courage in action. 

Second Lieutenant C. ARMITAGE, Tyne Electrical Engineers, 
has been promoted to the rank of heutenant. 

Sir Eric Geppes has been appointed Minister of Transport 
under the Ministry of Transport Act (1919). 

Mr. J. A. B. Horsey, A.M.I.E.E., has been appointed an 
Electrical Inspector of Mines under the Coal Mines Acts, 
1557 to 1917. l , 

Mr. H. G. Warre has relinquished his appointment with 
the Sterling Telephone Co., Ltd., to take up the position of 
london manager for Messrs. Gent & Co., Ltd., of Leicester, 
whose London offices are at 25, Victoria Street, S.W. 1. 


Obituary.—HeErR. W. KumLerR.—The death is announced 
froin Dresden, at the early age of 46 years, of Herr W. Kubler, 
eor of electro-technics at the Technical High Schooi, 
Dresden. 

Mr. J. ScumagerT.—The death has taken place of Mr. John 
Schabert, of Dukinfield, works manager of the Tudor Ac- 
cumulator Co., after ten months’ illness arising from lead 
poisoning. He was 51 years of age, and a native of the 
Grand Duchy of Luxemburg. He had, however, been resi- 
dent in Dukinfield for 24 years, during the whole of which 
period he had been with the accumulator company. At the 
inquest the coroner said the factory inspector had stated that 
he was satisfied that the special regulations affecting such 
works had been observed. The coroner found that death 
was due to lead poisoning, and that the lead got into the 
deceased’s system whilst carrying out his employment im 
the works. 


Will.—The late Sir Boverton Repwoop left £165,013. 


NEW COMPANIES REGISTERED. 


Astral Intensifier, Ltd. (157,890).—Private company. Re- 
gistered August 13th. Capital, £5,000 in ]0s. shares. To adopt an an comen 
with A. Graham France for the acquisition of a patent for a reflector 4 
intensifier for an electric filament lamp, &c. The subscribers (each with one 
share) are: W. H. Timpson Bennett, 60, New Bond Street, W., merchant; 
A. Graham France, 64, Chancery Lane, W.C., engineer. First directors: 
W. H. Timpson and A. Graham France. Acting secretary: M. Pau. Re- 
gistered office: 60, New Bond Street, W. 


Constant Speed Spring Co., Ltd. (157,929).—Private com- 
pany. Registered August 14th. Capital, £1,500 in £1 shares. Objects: to 
carry on the business of founders, wire drawers, mechanical wireless, elec- 
trical and mining engineers, manufacturers of and dealers in automobiles 
cycles, and carriages, A and to adopt an agreement with H. B. Collins and 
T. F. Redington. The subscribers (each with one share) are: M. M. Gillespie, 
4, Riverview Mansions, East Twickenham, engineer; H. T. Harrison, J}. 
Victoria Street, S.W., electrical engineer. The first directors are: M. M. 
Gillespie, H. T. Harrison, and H. B. Collins. The British Electric Equip- 
ment Co., Ltd., may, while holding any shares appoint 3 directors, of whom 
M. M. Gillespie shall be the first. Registered office: Amberley House. 
Norfolk Street, W.C, 


A.-B. Robinson & Son, Ltd. (10,569).—Private compan“. 
Registered in Edinburgh August llth. Capital, £10,000 in £1 shares. 
Objects: to carry on the business of electrical engineers, sanitary engineer», 
plumbers, gasfitters, &c., and to adopt an agreement with A. B. Robertson, 
senr., and A. B. Robertson, junr. (partners of the firm of A. B. Robertso* 
and Son). The subscribers (each with one share) are: A. B. Robertson, senr., 
Forresterhill House, Aberdeen, plumber; A. B. Robertson, junr., Forresterhill 
House, Aberdeen, electrical engineer. The first directors are: A. B. Robertson, 
senr., and A. B. Robertson, junr. Registered office: 260, Union Street, 
Aberdeen. 
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Hall & Stinson, Ltd. (157,901).—Private company. Re- 
gistered August 13th. Capital, £3,000 in £l shares. To take over the 
business of electrical engineers and contractors, dealers in apparatus and 
appliances, &c., carried on by H. G. Hall and B, Stinson at 2J7a, Glossop 
Koad, Sheffield. The first directors are: H. G. Hall, 236 Carter Knowle 
Road, Sheffield; B. Stinson, 4, Dorset Street, Shetheld, electrical engineer. 


Registered office: 237a, Glossop Road, Sheffield. 


Mansell & Ogan, Ltd. (157,912).—-Private company. Re- 
gistered August läth. Capital, £5,000 in £1 shares (3,500 pref., 1,290 ord., and 
ww) founders). Objects: to carry on the business of factors ot, agents for, 
and wholesale and retail dealers in, electrical upparatus and accessories, &c. 
‘The first directors arc: M. Mansell, 13-17, Cecil Court, Charing Cross Road, 
W.C.; P. B. Ogan, 15-17, Cecil Court, Charing Cross Road, W.C. Solicitors: 
Ayrton, Biscoe & Knight, 10, Lancaster Place, W.C. Registered office: 
Gloucester Mansions, Cambridge Circus, W.C. 2. 


Bullivants’ Engineering & Contracting Co., Ltd. 
(157 80). — Private company. Registered August lsth. Capital, £5,000 in £1 
shares. Objects: to carry on tne business of general engineers and con- 
tractors, Manulacturers of or dealers in wire rope tramways, mining and 
hauling plant and telegraph cabies, aerial ropeways and apparatus, and any 
substances or goods in the manulacture of which wires or metallic ropes can 
be used, &c. ‘the subscribers (each with one share) are: F. A. Bullivant, 72, 
Mark Lane, E.C., director of company; P. J. Bullivant, 72, Mark Lane, E.C., 
director of company; B. S. Bullivant, 72, Mark Lane, E.C., director of 
company; A. W. Bullivant, 72, Mark Lane, E.C., engineer. The first direc- 
tors are: F. A. Bullivant, P. J. Bullivant, B. S. Bullivant, and A. W. 
Bullivant (all permanent). No qualification required. No gther directors may 
be appointed without the consent of Bullivant & Co., Ltd., who have also 
power of veto in certain other matters (sale of forfeited shares and increase 
uf capital). Solicitor: S. G. Spreat, 55, Queen Victoria Street, E.C. Regis- 
tered office: 72, Mark Lane, E.C. 


Electric Tools & Motors, Ltd. (157,867).—Private com- 
pany. Registered August 12th. Capital, £16,000 in 10,000 pref. shares of 
2s. each and 15,000 ordinary shares of £1 each. Objects: to carry on the 
business indicated by the title, and that of civil, mechanical, and electrical 
engineers, and to enter into an agreement with the Rt. Hon. Lord Clifford. 
The preference shares carry the right to a fixed cumulative preferential 
dividend of 50 per cent. per annum, and to participate with the ordinary 
shares in the surplus profits of each year, the preference shares taking 
two-fifths and the ordinary shares three-fifths. In a winding up, the pre- 
ference shares rank in priority to the ordinary for return of capital, and 
participate pari passu with the ordinary in any surplus after paying off the 
entire paid-up capital. The subscribers (each with one share) are: H. 
Walker, 65, Madeley Road, Ealing, W., engineer. Lord Clifford is the first 
managing director. Solicitor: G. B. Elis, 70-73, Chancery Lane, W.C. 
Registered office: 31-338, High Holborn, W.C. 2. 


Luna, Ltd. (157,873).—Private company. Registered, 
August léth. Capital 23,000 in #1 shares. Objects: to carry on the business 
uf manufacturers and sellers of luminous and other signs, guides, devices, 
und noveltics, &c. The subscribers (each with 100 shares) are: S. G. Catt, 
327, Green Lanes, Finsbury Park, N., sales manager; E. S. Barralet, 1, 
Addison Road, W. @ technical expert. The first directors are: S. G. Catt 
and E. S. Barralet. Qualification, 100 shares, Registered office: 3, Great 
Winchester Street, E.C. 


Norman Johnson & Co., Ltd. (157,877).—Private com- 
pany. Registered August 12th. Capital, £5,000 in £1 shares (2,500 6 per cent. 
pref.). “Objects: to take over the business carried on by N. Jalason & Co., 
us engineers, and to carry on the business of electrical and geféral engineers 
and founders, manufacturers of motors, motor parts, and motor and aeroplane 
accessories, &c. Agreement with N. Johnson and E. J. Hawkins. The sub- 
scribers (each with one share) are: N. Johnson, 20, Stirling Road, Enfield, N., 
engineer; E. J. Hawkins, 149, Stapleton Hall Road, Stroud Green, N., elec- 
trical engineer. The first directors are: N. Johnson and E. J. Hawkins 
(both permanent, subject to each holding 500 ordinary shares). Registered 
vice: “Hop Poles” Engineering Works, Baker Street, Enfield. 


Timmins & Rogers, Ltd. (157,353).—Private company. 
Registered July 24th. Capital, £2,000 in £1 shares. Objects: to carry on 
the business | cabinet makers, joiners, upholsterers, French polishers, wood 
turners, furniture and musical instrument makers and dealers, drapers, 
eletcrical engineers, &c. The subscribers (each with 100 shares) are: H. 
Rogers, Feathers Hotel, Warrington, electrical engineer; A. A. Timmins, 91, 
Padgate Lane, Warrington, cabinet maker; G. H. Rogers, 34, Castle Street, 
Liverpool, claims assessor, The subscribers are to appoint the first directors. 
secretary: G, H. Rogers. Registered office: St. Austin’s Lane, Warrington. 


Motor Distributors, Ltd. (157,875).—Private company. 
Registered August 12th. Capital, £500 in £1 shares. To carry on the business 
of manufacturers of and dealers in vehicles of all kinds, whether propelled 
by electricity, steam, gas, oil, or otherwise, auctioneers, moior, eycle, and 
keneral agents, proprietors of a motor exchange and mart, &c. he sub- 
scribers (each ath one share) are: L. G. Greig, 66, Finsbury Pavement House, 
E.C., general merchant; J. I. Shirley, 66, bat Pavement House, E.C., 
engineer. The first directors are: L. G. Greig and J, I. Shirly. Registered 
ofhce: 66, Finsbury Pavement House, E.C. 


Peerless Flash Lamp Co., Ltd. (157,854).—Private com- 
pany. Registered August llth. Capital, £24,000 in £1 shares. To enter into 
an agreement between the British Thomson-Houston Co., Ltd., of the one 
part, and James Y. Fletcher, of the General Electric Co., Ltd.; Sydney H. 
Callow, of Siemens Bros. & Co., Ltd., and Francis W. Willcox, of the 
British Thomson-Houston Co., Ltd. (on behalf of this company), of the other 
part, and to carry on the business of electric flash-lamp manufacturers, manu- 
facturers of electric lamps of all kinds, aeronautical and general engineers, 
àc. The shares are to be issued in equal proportions to the British Thomson- 
Houston Co., Ltd., the General Electric Co., Ltd., and Siemens Bros. & Co., 
ltd. The subscribers (each with one share) are F. W. Willcox, 77, Upper 
Thames Street, E.C. 4, electrical engineer and manager; J. Y. Fletcher, 67, 
Queen Victoria Street, E.C. 4, electrical engineer; S. H. Callow, 38-39, Upper 
thames Street, E.C.4, electrical engineer. The first directors are: F. W. 
W. Wilcox, of the British Thormson-Houston Co., Ltd.; J. Y. Fletcher, of the 
General Electric Co., Ltd.; and S. H. Callow, of Siemens Bros. & Co., Ltd. 
“elicitor: A, R. Monks, 123, Cannon Street, E.C. Registered office, 16 and 
lia, Stonehouse Street, Clapham, S.W 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


, Ilfracombe Electric Light & Power Co., Ltd. (71,379).— 
-apital, £15,000 in £5 shares. Return dated May 26th, 1916. 77 shares 
"ken up. £385 paid. Mortgages and charges, nil. 

A. Hirst & Son, Ltd. (57,889).—Capital, £5,000 iri 100 


pref. and 400 ord. shares of £10 each. Return dated June 14th, 1919. All 
shares taken up. £2,000 paid on 100 pref, and 100 ord. £3,000 considered 


4s paid on 300 ord. Mortgages and charges, nii. 


Kidderminster & District Electric Lighting & Traction 


Co., Ltd. (59,972).—Capital, £100,000 in 5,000 pref. and 
7.000 ord. shares of £10 each. Return dated June 10th, 1918. £3,000 pref. 
a ord. shares taken up. £77,000 paid. Mortgages and charges, 


_of the Admiralty.. It was 


CITY NOTES. 


The annual meeting was held on August 
12th at Winchester House, E.C. Sir 
James Pender, Bt., who presided, eaid 
that the accounts had been deferred until 
the whole of the expenses in connection 
with the abortive expedition of the cable steamer Faraday 
to repair the main cable in 1918 had been ascertained. The 
cost of maintaining the cables during the year under review 
amounted to £89,171, of which sum £77,028 represented the 
cost of the Faraday expedition. The total rental payable by 
the Western Union Telegraph Co. under the lease, including 
the contribution towards directors’ fees, was £60,268, and 
in respect of that sum the Western Union had only paid 
during the year ended March 3lst last £43,621, leaving a 
deficit of £16,646. In addition to that the Western Union 
were under the lease responsible for a portion of the ad- 
ministrative expenses of the company amounting to £886 
which they had failed to remit. ‘hose two items made a 
total of £17,533, which in whole or in part would come to 
them if their action against the Western Union was suc- 
cessful. He did not know that it was necessary to enter at 
length into a statement of the cause of difference between the 
two companies, as they had already given the shareholders 
full information. The control of tbe cable-repairing ships 
during the war was in the hands of the Admiralty, and they 
were unable to secure the services of any ship until the 
Admiralty allocated the Faraday to the company after she 
had completed certain work for the Western Union. They 
did not get the use of the ship until the summer of 1918 was 
well advanced. Unfortunately she was unable, before her 
inachinery broke down, to make any effective attempt to 
repair the main cable in deep water where the interruption 
occurred. The expense of that expedition amounted to over 
£77,000, which appeared to the directors to be good evidence 
of their desire to conform to the terms of the lease, which 
required the cable to be repaired with the utmost possible 
dispatch. The circumstances that had occurred in connec- 
tion with the expedition were not entirely unanticipated, and 
when he last addressed them he warned them that there 
might be delay in elena Ber repairs, owing to the needs 

ause they had done everything 
possible to effect the repairs, and were only prevented because 
the first use of the only vessel available was given to the 
Western Union, notwithstanding that they had first applied for 
her use, that they were surprised at the action of the Western 
Union in putting into force the penal clauses of the contract. 
The matter was now before the Courts, and they were doing 
everything possible to expedite the hearing of the action. 
The main cable was successfully repaired by the Faraday on 
June 28th last, and it was now in good working order, and 
was being operated by the Western Union. The shareholders 
must anticipate further heavy charges when the year’s 
accounts Were presented, in connection with the last successful 
expedition, as it was found necessary to insert a length of 
230 knots of new cable during the repair. Fortunately the 
cable was purchased by the directors at a very low figure. 
The length inserted cost £31,243, and had it not been in 
stock its manufacture would have cost £83,275 to-day. As 
regarded the financial position, it could not be disguised that 
the heavy expenses of the abortive expedition of the Faraday 
had encroached very heavily upon their reserve fund. On 
the other hand, their investments were slowly but surely 
recovering from the low values at which they had stood for 
some time, and they still possessed a stock of cable which 
at.present prices was worth £110,000. He could only express 
the sympathy which the directors felt with the shareholders 
in the withholding of dividends, and the hope that they 
would soon be able to announce a satisfactory issue of the 
difficulties with which they were now faced. 

Mr. C. E. GUNTHER seconded the motion. 

In the course of a discussion, Mr. E. C. HUMPHREYS said 
it was a most unfortunate thing that the Western Union 
had not shown a greater spirit of conciliation with the 
directors in dealing with the repairing of the cable. He 
could remember that at the time the arrangement was made 
great objection was taken by many of the shareholders to 
the control of the cable going over to the Americans. Now 
owing to the attitude which the Western Union had taken 
up, he thought there was a very good opportunity to ap- 
proach the Government to see whether they could clear 
themselves of the American control. 

Mr. Cowan (the solicitor) said that the directors had done 
all thev could to avoid litigation, and it was only when thev 
had either to submit to the lease being determined or to go 
to law that they took the latter course. The Western Unior 
had not made any arrangement whereby they were to work 
the cable, and the mere fact that they were working it was. 
in his opinion. @ most materia] circumstance in favour of 
the Direct United States Co. l l 

The CHAIRMAN remarked that with regard to the point 
raised by Mr. Humphrey, as the case was sub judice they 
could not at the present time do anything about approaching 
the Government. When the matter was finished they could 
decide what further action they would take. 

The report was adopted. 


Direct United 
States Cable 
Co., Ltd. 
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Prospectus.—Reliance Fuel Co., Ltd.—The list was to 
close on Wednesday in an issue of 365,000 74 per cent. cumu- 
lative participating preference shares of £1 each (free of 
income tax)-in this company, which has been formed to carry 
on the manufacture of briquettes and smokeless fuel under 
‘* a special trade process in conjunction with machinery which 
has been designed for the purpose.” The Financial Times on 
Monday severely criticised the scheme. The plant has yet 
to be erected, and will probably take six months to install. 


Brompton & Kensington Electricity Supply Co., Ltd.— 
Interim dividend for the June half-year on the ordinary shares 
at rate of 7 per cent. per annum, less tax. 


Tramways Light & Power Co., Ltd.—The ‘* London 
Gazette ” for August 15th contains notice of the registration 
of the order of the Court confirming the reduction of the 
capital from £700,000 to £616,000. 


Stock Exchange Notice.—The Committee has ordered 
the undernientioned to be officially quoted :— 

Marconi International Marine Communication Co., Ltd.— 
592,286 additional shares of £1 each, fully paid (Nos. 600,001 
to 1,192,286 

Waste Heat and Gas Electrical Generating Stations, Ltd. 


—Interim dividend of 24 per cent. has been declared for the 
half-year ended July 3lst, less income tax. 


Aster Engineering Co. (1913), Ltd.—Interim dividend at 
the rate of 10 per cent. per annum, free of tax, for the 
June half-year. 


Electro-Bleach & By-Products, Ltd.—Interim dividend 
3} per cent., less tax, on the preference shares. 


STOCKS AND SHARES. 


. TUESDAY EVENING. 

CoMING so hotly upon the heels of Mr. Austen Chamberlain's 
‘** Road to Ruin ” speech, the plain speaking of Mr. Lloyd 
George on Monday night was regarded in the Stock Exchange 
as “‘rubbing it in” with a vengeance. Market circles are 
relieved rather than otherwise at the Government’s straight 


talk. The policy of drift rarely commends itself to business - 


Inen, and the financial world has been gravely disquieted for 
some time past at the general ontlook, of which one of the 
worst factors has been the apparent inditlerence to the need 
for economy on the part of the ofticial spending departments. 
It looks now, however, as if the Government may at last set 
the lead in the way of curtailing extravagances, and the Stock 
Exchange markets express a sentiment of mingled relief and 
hopefulness. labour leaders, too, are beginning to re-assuine 
authority, which is interpreted as an indication that the solid 
sanity of the great majority of working men has a chance of 
prevailing over the noisy irresponsibles who have been doing 
such national dainage. 

Therefore, a calmer, less apprehensive atmospbere in the 
shares of companies engaged in various branches of national 
commerce. Improvements in * reconstruction ’’ quotations, 
engineering, iron and steel, building and coal. Revival of 
buying from the big provincial centres of shares in local coni- 
panies. Simultaneously, and quite logically, declines in prices 
of such concerns as are suspected, with or without reason, of 
making money by profiteering processes. Stock Exchange 
markets are decidedly interesting to study just now, even in 
the purely academic sense, for the movements in prices reflect 
with unusual fidelity the views of the public upon the politics 
—domestic and economic—of the moinent. . 

Mumination companies had little chance to profiteer at any 
time during the war, and, so far as electric supply under- 
takings are concerned, they have. had more kicks than 
ha'pence since 1914. Arising out of the Premier’s speech, 
curlosity 15 again vocal as to the Government’s likely course 
of action over the Electricity Supply Bill. Share prices, how- 
ever, remain weak. Various smal] declines have occurred, 
and the market continues inert, awaiting developments. 

Anvestment is again inquiring for securities upon which 
dividends are paid free of tax. The 6 per cent. Income bonds 
of the Underground Electric Railways rose to 96}, but re- 
verted to 9%. The £10 shares have hardened 3. to 33. 
National Steam Cars advanced on the statement that the long- 
expected agreement had been reached with the London 
General Omnibus Company. The suggestion that the Central 
London Railway might do better if the company were to be 
dissoclated from the Underground group does not appear to 
command much syinpathy. It scarcely seems an appropriate 
time, this, to discuss proposals of such a nature. 

Cable stocks have not yet responded to the demand for tax- 
free dividend stocks just noted. Indeed, the market for the 
cable issues is dullish in consequence of the aerial service 
which is on the point of being inaugurated as a commercial 
proposition between London and Paris. Safer though it be 
to prophesy after the event, the individual opinion may be 
ventured that, on the basis of all past experience, there ia 
plenty of room for profitable working on all classes of lines— 
aerial, submarine and land. The American cable companies’ 
stocks have risen a little, but this is due more to exchange 
movements than to any particular buying. At the same time, 


there is increased demand for British Treasury certificates 
that were issued against securities what time our Government 
embarked upon the “* 
And this demand comes principally from New York financial 
houses. ` oy 

Marconis have subsided into quietude again, and keeping 

pretty closely for some days to the vicinity of 5%, fell back to 
ð 9-16. Marconi Marines are somewhat neglected at 34. 
Americans and Canadians have been harder at 3Us. 6d. and 
lbs. 6d. respectively, but withdrawal of D.O.R.A. restrictions 
upon Imports of foreign securities has caused a reaction from 
the best prices touched. 
_In the foreign proup, Mexicans are flat owing to the extra- 
ordinary action of President Carranza in refusing to recognise 
the British Chargé d’Affairs. Mexico Trains at 40 are 3 points 
down. The Argentine list is disposed to harden up a trifle in 
sympathy with Argentine Rails, which improved upon a locai 
decision that the companies are not liable for rates and taxes. 
Brazilians are erratic. A sagging tendency in Tractions was 
arrested by a few purchases by Scottish buyers, who have au 
eye to the future, but after touching 62 the price fell back to 
60. Canadian and United States Utilitics have been less in- 
active than usual, and price movements are mostly in favour 
of holders. Shawinigan Water is 3 higher at 136}. 

British Westinghouse preference have had a brisk rise to 3. 
It is thought that the buying must be for control purposes. 
The ordinary are 23. Callenders, Castner Kellners and India 
Rubber shares are all lower. Babcock & Wilcox fell to 34, 
but recovered to 3%. Siemens have gone back to 63. Rubber 
shares show an unwonted degree of strength. Armstrongs, 
Vickers, and others in this group are distinctly better, thanks 
to the nore optimistic views that prevail in regard to Labour. 


BHARE LIST OF ELECTRICAL COMPANIES. 

l Home Exzornicrry OomPAnms 
Dividend Price : 
1919, 1918, Ao” Rise or fall, are 


Brompton Ordinary.. .  o 10 8 6h — £610 6 
Charing Oross Ordinary oe oe 4 & 27xdA umo 7 6 6 
do. do, do, é$ Pret... & & Baxd >- = 740 
Chelsea... ee ee ee ee 8 8 Bè — 1 4 18 0 
mae o! London ee ee 8 8 lla _ 748 
O. do. 6 per oent. Pref... 6 6 4 - 681 
County of Lon ss ee ? 7 9 _ 787 
do. O. 6 per oent, Pref, 6 6 9: ~ 6 31 
Kensington ee oe 7 6 sf — 614 6 
London Electric  .. ae .. Nil Nil 1 = Ni 
do. do. 6percent, Pref... 5 6 — 80 0 
Metro litan oe ee $ ee ee a a aid — 9 1 10 
0. cent. Pref, .. H == 71 2 
Sb. James’ and Boh Mall ee ee 9 10 tt — 8 0 0 
South London os P oe 6 6 2 — 76 6 
South Metropolitan Pref, .. æ. T 7 mM — 616 7 
Westminster Ordinary .. .. 9 8 5}xd —_ 713 5 
TELEGRAPHS AND TRLEPHONSS, 
Anglo-Am, Tel, Pref, ee ee 6 6 94 a | 67 8 
‘ Det, ee s là 88⁄6 22 —}ł} 713 8 
Chile Tel one oe ee oe 8 8 62 ~. 518 6 
Cuba Bub. . ee ee ee 7 7 104 -_ 613 4 
Eastern Extension .. .. æ. 8 8 l — į 560 
Eastern Tel. Ord. .. ee à. B 8 1504 _ 5 04 
Globe Tel. and T, Ord. ee ee 7 8 15 n %5 510 
do. do. Pref, ee ee 6 6 1 — R 
Groat Northern Tel, os || 23 — 914 6 
Indo-European oe oe ee 18 18 61 —2 6 6 8 
Marconi ee ee se ee 20 25 bys — K 4 9 B 
Oriental Telephone Ord, .. oe 1b 10 - 4960 
United R. Plate Tel. eo ee 8 8 7 —_ +5 8 B 
West India and Panama .. .. 1/8 1/8 15; — 7; “WSB 
Western Telegraph ee ae 8 8 | — 418 9 
Homa Rans, 
cone Tondon DEA Ansonod ee í s ga = RBO 
etropo ee oe ee ee 94 — 5 2 
do. District ss .. Nil NĀ 224 — Nil s 
Underground Bleotrio Ordinary.. Nil Nil Bg +i Nil 
do. do, wat e.e Nil Nf 9/- — Ni 
e ’ Income .. 4 6 96 — % 4 8 
Forgien Trams, &o. 
rene Bu LO por oon. Erat, os S 6 5 me 600 
0- e 6 e ee Nil — i 
do. do. Ind Pref, ee — nA a _ sei 
do, do. 6 Deb... ee 5 6 RS — 7 18 10 
Brazil Tractions .. ae ès — — 60 —l — 
Bombay Electrio Pref, .. -- 6 6 12 + } 418 0 
British Columbia Elec, Rly. Prco. 5 5 _ 817 0 
do. do. Preferred Nil 3 47 -= 6 6 8 
do. do. Deferred Nil N 424 — Nil 
do. do. Deb. ee 57 —l 7 8 8 
Mexico Trams 5 percent. Bonds.. Nil Ni 57 —~lj Nil 
do. 6 per cent. Bonds.. Nil Nil 458 Nil 
Mexican Light Common .. es Nil Nil 85 _ Nil 
do, Pref. ee ee Nil Nil 483 are ND 
do, lst Bonds.. es Nil Nil 634 _ = 
MANUFACTURING COMPANIES. 
Babcock & Wilcox . æ ìÌ5 16 8è — 429 
British Aluminium Ord, .. .. 10 10 12 — 6 81 
British Insulated Ord. .. .. 2% 1% 2 _ 6 1 0 
British Westinghouse Pref. .. h 8 8 +à 5 6 8 
Callenders .. «2 «ce eo 25 2 9 -$ 619 © 
do. Pref. ee ee à ee 5 64 3} —_ 6 8 10 
Caatner-Keliner ee ee ee 35 20 24 = : 8 0 0 
Crompton Ord. Me ieee AR 7 10 91/6 — 9 6 0 
Edison-Swan, t A bs ee ee — sane =e 6 0 0 
do. do. 5 per cent, Deb. eo 4 5 not = 6 5 9 
Blectric Construction .. .. 10 10 FY ~ 818 0 
Gen. Eleo, Pref, ee ee ee 6 64 1 T 6 10 0 
do. e ee ee eo 10 10 2 — 5 ' a 
y oo ee ee ee ee 25 25 T 6 
do. é} Pret.. ee ve ee sA & s — 6 0 0 
India-Rubber ee ee ee ee 10 10 17 -o 8 *6 17 8 
Riemens Ord... ee oe ee — 10 68 e è 4 17 0 
Telegraph Con  .. wwe 9% 2 95 =- 4170 


‘Dividends paid free of Income Tax, 


mobilisation ’’ scheme early in the war.. 


. ' ` PR 
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=" MINERAL AND GOODS TRAFFIC 


THE growing importance of the electrical operation of goods 
traffic as a means of handling more trains over existing 
permanent way, due to some extent to higher speed, to the 
proved ability to handle traffic with fewer locomotives, to 
fewer hours spent in the repair shop, and to greater regu- 
larity in service, demands attention. 

Comparisons between a British steam locomotive mineral 
railway and. an American electrified mineral railway (the 
Butte, Anaconda, and Pacific Railroad) call atten- 
tion to differences worth investigation. The selected 
British railway handles practically the same total tons in 
a year as the American. Its passenger traftic represents 
only 24 per cent. of the total receipts; so that there are 
reasonable grounds for considering the two railways 
comparable. 

Parallel columns economise words, and leave the reader 


to make mental comparisons :— 
BRITISH. AMERICAN, 


Route length, miles... ve 56 316 
Donble track 114 miles sinyle 
track electrified. 


Other lines worked ... wee 1] — 
Total locomotives 170 steam 21 electric 
Total capital ... € 5.656.000 £ 1,300,000 
Gross revenue is £657,000 £307,000 
Gross revenue “% of capital ... 11°6 ” 23°6 % 
Net revenue ... wed Jes £274,000 £101,000 
Net revenue % a 4°8 78% 
Locomotive repairs ... £43,200 £12,000 
Locomotive running £97,700 £ 38.450 
Goods and mineral miles 1,985,000 800,000 
Tons carried, 1913... 5,611,000 4.000.000 


6 miles 1'1 % up: 
4°6 miles 2°2 % up. 
400,000,000 


... 6 miles 1 % up: 
9 miles 1'5 7 down 
„Total eonditional ton-miles... 314.000.000 


It is not suggested that there are not reasons for differ- 
ences, but, noting the difference in route length, the British 
railway has eight times the number of locomotives and 
2} times both locomotive running cost and train-miles to 
handle less revenue paying tons. 

Leaving those two types of locomotives, we now consider 
two electrified American lines on different systems, and 
study one of those lines on the two systems. 

The Chicago, Milwaukee, and St. Paul Railroad pur- 
chases three-phase current, transmits it to sub-stations, 
steps down, converts it to direct current, which is distri- 
buted, collected, and utilised in D.C. motors. 

The Norfolk and Western Railroad generates single- 
phase current, steps it up, transmits it, steps it down, dis- 
tributes, collects it ; then it is changed on each locomotive 
to three-phase for use in three-phase motors. 

The first effort to examine closely the relative advantages 
of different systems leads to the discovery that a mass of 
material is available, but not in a form for rapid 
assimilation. 

Some years ago, when inter-urban passenger line electrifica- 
tion was developing on both direct-current and straight 
‘single-phase systems, several lines newly equipped on the 
latter system were converted to the former be/vre they were 
handed over by the contractor. So far as the writer is 
aware, no explanation has ever been given of the reason for 
those first installations. | 

The fact was so extraordinary, and efforts to get at the 
reason by correspondence so ineffective, that a visit was 
paid in 1910 to each of the railways.” In no case was the 


Heaviest gradients ... 


"Daring that visit to America, a day was spent in the repair 
shope of each of several railways that maintained satisfactory train 
services with straight single-phase. the purpose being to form a 
useful opinion of their repairs. The most remarkable piece of 
work in hand was the removal of a burnt-out step-down transformer 
from a locomotive. The roof and sides of the locomotive, put on 
after the equipment had been fixed in the locomotive. had been 
riveted up beyond hope of dismantling. There were no means 
Provided for taking ho'd of the transformer, not clearance above 
or at the sides for a rope around it as it passed through the door- 
way, no chance to get a lift or grip, no head-room to allow a small 
roller to be used. Such absence of foresizht in design should be 
impossible, and would be, if reasonable care were exercised in 
Selection of men, 
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individual still in charge who had been responsible /or 
accepting the straight single-phase proposal. The successor 
in authority was not the one whose basis for decisions, and 
whose qualifications one wanted to form an opinion about. 
It will be remembered that figures were promptly published 
showing the reduced consumption of energy under the 
direct-current system when it had been substituted in place 
of the single-phase, but nothing has ever been said to 
satisfy that query as to what led to the initial waste on the 
system which was known to be, for the particular conditions, 
the more costly, and which was scrapped within a year. 

As a rule, goods-train service costs are not published, so 
it is first necessary to assume a service, basing it on as full a 
knowledge as practicable of the results attained ; next, to 
work out the input at the drawbars for that service, 
allowing for regeneration of power when there are other 
trains running that can utilise it. Up to this point there is no 
distinction between the two systems—.e., the horse-power- 
hours or kilowatt-hours will be identical at the drawbar. 

Sufficient data are not available to decide on the average 
losses in a locomotive which collects single-phase and 
develops power in three-phase motors. In crediting it with 
75 per cent. efficiency, we believe we are generous to it, as 
compared with 77 per cent. for the direct-current locomotive 
described in the Proceedings of the Institution of Civil 
Engineers. 

"Believing that no figures have been published of the 
losses in distribution on either of the systems under com- 
parison, we have determined these for the service specitied 
in Table VII on each system, and, without encumbering 
this article with those calculations, state the percentage we 
found in each, and relocate the sub-stations on each railroad 
as though it were operated on the other’s system, for the 
purpose of as fair a comparison as can be made. — 

From sub-station to power house each item of plant 
necessary in both systems has been carefully examined and 
fully discussed by the American Institute of Electrical 
Engineers. We give precise references and apply the 
respective efficiencies to our problem, considering it unneces- 
sary to repeat details which are available in the American 
I.E. E. Transactions. 

The next step was to work out capital and running costs 
of the Norfolk and Western service on the D.c. system, 
using three-phase generation, three-phase tranamission, 
unity power-factor sub-stations, with the distribution losses ; 
we determined for the service in Table VII on the Chicago. 
Milwaukee, and St. Paul Railroad, but for grades and 
trains on the Norfolk and Western Railroad in that table. 

The Chicago, Milwaukee, and Nt. Paul Railroad Co. 
has published the cost of electrification, and Mr. W. B. 
Potter. chief engineer to the contractors responsible for the 
work, allocated to each of five items—transmission, sub- 
stations, distribution, bonding, and electric rolling stock— 
the respective parts of the total cost. No similar segrega- 
tion of the published cost of Norfolk and Western Railroad’s 
electrification has appeared. 

A trial of the same percentages as in the case of the 
C.M. & S.P.R. on the N. & W.R. cost, leads us to conclude 
they are inapplicable. and to adopt another experimental 
segregation from which the appropriate parts of the working 
costs are deduced. 

Our final results show that Norfolk and Western Rail- 
road electrification, as we see it, and as redesigned by us on 
the direct-current system as explained above, is practically 
equal in capital and 10 per cent. different in running costs. 

Results in tabular form leave the reader to make mental 
comparisons much more readily than if comparisons are 
expressed in words. 

A glance at statistics of these railways of about that 
date in * Statistics of Railwavsin U.S.A, for the year ended 
June 30th, 1914,” will put these electrifications * into 


perspective” :— 
* With acknowledgments to London School of Economica Library. 
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TABLE I.—MILEAGES AND CAPITAL.’ 
C.M. & 8.P.R. N. & W.R. 
Single track miles owned, 1914... 9,630 2,023 
9 ” ye operated, 1914 9,987 2,036 
Total property investment £125,000,000 £51,000,000 
Electrification 7 i barre 750,000 
P ; (1915 113 30 
Electrified route miles s.e (1919) 650 42 
Voltage collected a take 3.000 11,000 
Current ” sue “ee D.O. 1 phase 
Motors ese see e 39 8 9 


Superimposing their route lengths on our own map will 
quickly give a concrete idea of each. Suppose we start at 
Glasgow with the western end of the longer, its first electric 
section would reach as far as Manchester. 

Steam operation remains on a further section about equal 
to the distance from Manchester viá. London, to Ashford. 

Thence, electric working extends a distance equal to that 
from Ashford viá Dover, Calais and Paris, as far as Troyes. 

The second electrification is equal to the Channel 


Tunnel’s proposed length, and has double track except in a 
8,000-ft. tunnel :— 


TABLE II.—Rovure LENGTHS. 


u J= rears 
at Sarena” | Pott iir, CM. &8.P.) Miles. | N, & W. 
0 Glasgow 0 0' Tacoma — — 
217 Manchester 211 211 | Othello — — 
401 London — |! — Steam — — 
458 Ashford 437 0 Avery — — 
502 Dover — — --— 0 Vivian 
524 to531 Calais — — — 29 | Bluefield 
688 Paris _ — — — — 
900 Troyes 878| 441 | Harloton| — —’ 
To locate them with | 1,803| — St. Panl | 106 | Roanoke 
reference to the cities (steam) (steam) 
used in the name of | 2,132| — |Milwaukee — 
the railways, these (steam) 
distances are added: | 2,216! — Chicago | 392 | Norfolk 
(steam) 


(steam) 


— 652 


TABLE III.—GRADIENTS. 


C.M. & A P.R. N. & TR Channel tunnel 
verage posed. 
aredient Gradient aiii Gradient 
Miles. per cent. Miles. per cent. Miles. per cent. 
(a) (c) (d) 
58 0'4 5'6 07 2 1'8 
20 17 52 Vl 6 6 
64 — to? | 38 16 6 — 01 
lu 1'6 1 06 1'1 1 0°4 
20 — 2°2 2°9 — 15 9 — 02 
41 0'4 | TB 0'2 5 — l'l 
(b) 

24 1'4 2'8 1:2 

14 — 1'3 '8 — 08 

20 — 0'5 
200 0:3 

8 1'4 | 

2 — AG 
52 — 01 | 

50 0'7 

5O (?) | 
653 | 29°5 29 — 


! 


(a) Electric Railway Journal, July 21st, 1917, page 93. 

(ò) Proceedings Inst.0.E., 1916, page 176, Vol. CCI. 

(c) Proveedings Inst.C.E., 1916, pawe 195. - 

(d) Channel Tunnel Co., Ltd.'s Publications.—Reporte by Sir 
Douglas Fox, 1907 and 1913. 


No desire exists to favour any system of electrification. 
Incidentally, it may be noted that war conditions prevented 
the collection of more complete data at the time. 

Obviously, the value of any estimate is in proportion to 
the amount of accurate data on which it is based. 
Relatively, most complete cost data have been published on 
direct-current railway electrification working, and least on 
straight single-phase working—due, it was suggested in the 


* Electric Railway Journal, November 21st, 1914; February 
12th and October 21st, 1916; April 14th, 1917, page 704: May 
26th, 1917, page 972; “Dawn of Electric Era in Railroading,” 
1917,” pp. 16-19.“ ELECTRICAL REVIEW,” Vol. 82, February 8th, 
1918, page 134, 


Electrical Times, September 26th, 1918, page 190, to 
disciplinary reticence of railway managements.” 

Sufficient average trains to move the total C.M. & S.P, 
revenue loads give 5,300 goods train-miles per day of 1,660 
British tons revenue load and 590 tons wagon-tare per 
250-ton locomotives ; also 3,200 passenger train-miles over 
650 route-miles of 1,000 British tons per train made up of 
a 268-ton locomotives and 10 cars of 73 tons each.f 

The sub-station plant and distribution systems we find 
are able to deal with this traffic in a 12-hour day. f 

Not knowing the average distances goods are carried, 
“ conditional ton-miles,” assuming that every load runs the 
whole length of the electrified route, have been calculated. 

This, for 4,000,000 tons of goods and minerals handled 
per year, gives during 300 days 18,000,000 conditional ton- 
miles per day. Neglecting weight of passengers, there are 
3,200,000 passenger ton-miles per day. | 

With such average trains 12 passenger and 40 goods 
locomotives would be in service. 

Current is purchased from water-power plant mostly at 
100,000 volts, three-phase, 60 cycles, and, for its trans- 
mission along the railway to the 22 sub-stations, 5,700 
supports, 4,000 tons of conductors, and 600 tons of earth 
wire are used. 

In the 22 sub-stations 127,000 K.v.a. of step-down 
transformers supply 101,500 Kw. of synchronous motor- 
generators. The average cost of a sub-station is £38,700. 

From the sub-stations 3,400 tons of feeders, 2,600 tons of 
contact wires, 1,400 tons of steel cables carried on 16,000 
supports, distribute current at 3,000 volts to the trains, 
and a quarter million bonds are used on the track. There 
are 59 locomotives. 

Table IV segregates the total cost, which was published 
as $18,000,000, of the C.M. and S.P. electrification, into 
five parts, according to Mr. W. B. Potter’s statement. § 


* “Tt is much to be regretted that so few official figures have 
been published in connection with the working costs of electrified 
railways. Furthermore, the ways in which figures are given are 
often misleading, and render any comparison of various systems 
very nearly impossible."—(From “Modern Railway Working,’ 
Vol. VI, 1913, page 56. Chapter by Mr. Philip Dawson, 
M.Inat.C. E.) 

“I, for one, will stand opposed to fatuous comparisons which 
accept all the promises of the one and deny the possibilities of the 
others.—(Mr. F. J. Sprague, to American Institute of Electrical 


Engineers, Proceedings, January, 1912, page 10.) 


In the Proceedings, American Institute of Electrical Engineers, 
June 28th, 1911, and January, 1912, page 27, Mr. Murray stated 
that the religion of his paper was to preach the doctrine of 
universal use of single-phase current on trunk lines and roads, 
inclusive of terminal territory, as applies to freight and passenger 
operation. Mr. Dawson, commenting on that paper, said: “No 
one, I think, denies that for long-distance work single-phase is the 
only solution.” 

But the only long-distance electrification in the world to-day, 
1919, is direct current. We have seen no attempt to prove the 
economy, either in capital or in operating expenses, of straight 
single-phase. 

How near in 1919 are we to the price predicted in 1911 in 
“ London to Brighton in Forty-five Minutes,” December 8th, 1911, 
and American Institute of Electrical Engineers’ Proceedings, 
February, 1912, page 162, that single-phase railways would be 
able to purchase energy at 0°4d. to 0°45d. per unit in England, and 
“this will be the total cost to the company if A.C. is used”? 

An earlier prediction in The Times Engineering Supplement, 
April 10th, 1907, that “in 10 years D.C, railways will employ 3,000 
volts in extended use,” by Mr. Hobart, proved true in eight years. 

+ In the last quarter of 1916 the gocds train-miles were 186,000 
for 855 trains over 226 route-miles, and the “ton-miles per train- 
mile” were 1,960. 

tMr. A. H. Armstrong, in Proceedings, American Institute of 
Electrical Engineers, November, 1913, page 2,122, confirms this. 

§ Proceedings, American Institute of Electrical Engineers, 
April 14th, 1916. Discussion of Renshaw on 5,000-volt system. 
For a check on these percentages we have extracted the similar 
items from Mr. B. F. Wood's fully detailed costs of the West Jersey 
and Sea Shore Railway (8,000 Kw., 69 m. transmission, 81 route 
miles, 8 sub-stations, 17,000 Kw., 93 cars), page 1.381. 

Proceedings, American Institute of Electrical Engineers, Vol. 
XXX, June 28th, 1911. 


Mr. W. B. Potter, 14th April, Mr. B. F. Wood, 

1916. 1910. 
Transmission ...  ... 10% 9%, we £50,000 
Sub-stations ...  ... 18% IR X ..- 100,000 
Distribution ...  ... 28% 24 % ... 130,000 
Bonding... ... «ws 4% 4% vee <. 21,000 
Electric rolling stock ... 40% 45 % see ene, 244,000 

pe 


100% 100% £545,000 


Ii 
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The weights are calculated for net route lengths, which 
gives results within our limite of accuracy. | 

The resulting transmission cost seems inadequate, as the 
copper (if it were £80 per British ton) absorbs nearly the 
total allowed for transmission, but the distribution figure 
may cover such deficiency. 


TABLE IV.—C.M. & S.P. Costs,* 


Mr. Potter's 
Unit prices. : percentagas. Total, 
£580 per 647 miles transmission. 10% £375,000 
mile. 110,000 v. i 
5,700 poles. 
4,000 cons conductors. 
600 tons steel conductors. 
Labour, 
£30,700 22 sub-stations. 18% £675,000 
each. 127,000 K.V.A. transformers. 
101,500 gw. synchronous 
motor generators, switch- 
boards and accessories. 
buildings. 
°£1,050 1,000 miles distribution. 28% £ 1,050,000 
per mile. 3,400 tons feeders. 
2,600 tons contact wires. 
1,400 tons steel cables. 
16,000 cedar poles, with 
accessories. 
Labour. 
£150 per 1,000 miles of track bonded, 4% £150,000 
mile. say, 250,000 bonds. 
£25,200 59 locomotives. 40%, £ 1,500,000 
e Total ... 100% £3,750,000 


Similarly, figuring average quantities to handle the 
mineral traffic on the N. & W.R., as no details “of the 
ordinary tonnage of the road” were obtained when these 


comparisons were made :— 


i ae ee 
Twelve electric locos., British ton-miles per day. 


ten normally in service. Goods and minerals. | Passengers. 
October, 1917 1,300,000 14,300 
December, 1917 1,250,000 12,500 
February, 1918 1,560,000 12,800 


see Bh ce ee a 
On May 4th, 1914, 19 trains averaged 2,900 tons of coal eastbound 
from Elkhorn. 


Average 
April, 1918. ome ral ba 


30 days, 612 trains east, 25,865 wagons loaded ... 42 
467 trains west, 26,157 wagons empty, 2,811 wagons ii 


loaded sie ae des eis eas sai 
Maximom in a day, 24 trains east, 1,056 wagons 
Minimum in a day, 10 trains east, 364 wagons loaded 36 


We note there were 3,103 more wagons westward than eastward. 


Twenty mineral trains per day carry, on the average, 
2,200 tons revenue load in one direction per 480 tons of 
locomotives and 720 tons wagon tare. 

Again, if the whole were drawn over the 29°5 route- 
miles, the “conditional tommiles” per day would be 
2,700,000 ; requiring 14 locomotives in service, all trains 
being average size. 

Current is generated from coal in a steam plant of three 
10,000-K.v.a., 11,000-volt, 25-cycle, one-phase turbo- 
alternators, stepped up to 44,000 volts, and transmitted 
to five sub-stations through 230 British tons of conductors 
and 45 tons of earth wire on 320 towers. 

In these five snb-stations no rotating machinery is 
needed, the voltage is reduced to 11,000 in 28,000-K.v.a. 
static transformers, and distributed over 210 tons of copper 
and 170 tons of steel, carried on 1,750 standards. About 
24,000 bonds are used in the track. Current at 11,000 
volts is collected, and, by means of Alexanderson’s trans- 
former phase-splitter on each locomotive, three-phase 
current is supplied to the traction motors. t 


(To be continued. ) 


* Mr. George Gibb, at New York Railroad Club, March 20th. 
1914, said :—" The maximum (steam) eastbound tonnage at present 
is about 65,000 (U.S.) tons per day up the gradient, of which about 
48,000 tons is revenue traffic ; this traffic is exclusive of the ordinary 
tonnage of the road.” 

Electric Railway Journal, page 323, August 24th, 1918. 


t Proceedings, American Inst. of Elec, Eng., January, 1912, page 2. 


SCIENCE AND ITS APPLICATION TO 
MARINE PROBLEMS. 


Pror. J, C. McLean, O.B.E., F.R.S., scientific adviser to 
the Admiralty, read a paper on the above subject before the 
North-iast Coast instıtuuon of tngineers and Shipbuuders 
at Newcastle-upon-iyne, on July luth last. We give below 
an abstract of the paper :— 

For several reasons it is not possible to give details of a 
number of the measures taken and means of destruction 
adopted in the anti-submarine campaign, but in the tollowing 
paper a briet survey will be given of some of the most notable 
udvances made in dealing with certain naval and marine 
problems during the war. 

Listening Devices.—Great improvements were made in 
hydrophones, microphones, and magnetophones of exceed- 
ingly high sensitivity were realised; means were devised 
for standardising their construction and functioning. 
Hydrophones were constructed and put jinto service 
which were suitable for use in water of moderate 
depth, and other types were made for use in water 
of great depth. In one type of instrument modifica- 
tions were introduced which enabled one to detect 
with it the direction of bearing of a souz:ce of sound with a 
fair degree of accuracy. The best method of determining 
the direction of a source of sound waves in water is founded 
on the fact that the sound wave is in the same pnase at all 
points of its wavefront. Thus two hydrophones, in them- 
selves non-directional, placed in the path of the coming 
sound can be used for finding the direction of the origin ot 
the sound if the phase difference between the sounds receivea 
can be detected. There are two ways of doing this: the 
“ binaural” method depends on the fact that if the sound 
from one receiver is conveyed to one ear and that trom the 
second to the other ear, the impression is formed that the 
sound comes from a certain direction, and this direction as 
interpreted by the sensations experienced, changes as the 
phase difference is altered. It can be brought to a certain 
position with respect to the listener (say to the position 
directly in front) either by rotating the two receivers about 
an axis, or by Introducing an artificial delay in some form 
of ‘‘compensator.’’ This method has been the subject of 
much work on the part of both British and American ecien- 
tists, and in the anti-submarine campaign it was found to be 
of very considerable service. $ 

In the ‘‘esum and difference ” method the impulses from 
the two receivers are united before reaching the ear, the 
combined effect observed being a maximum when there 1s 
no phase difference between tbe waves and a minimum when 
the phases are in opposition. 

The French Navy has developed a hydrophone, known as 
the Walser gear, in which two sets of a number of sound 
receiving plates or studs are mounted on two areas which 
are convex to the sea, one on each side of the keel, on the 
underside of the hunting ship’s hull. By this gear the sound 
impulses which they receive are not transmitted by tubes, 
but are given freely to the air inside the ship. ‘hese sound 
impulses are concentrated in a focus whose position in space 
depends on the direction from which the sound comes. The 

sition of the sound focus is determined by means of a 
unnel or trumpet, from the contracted end of which a 
fiexible tube leads to the listener’s ear. The great advantage 
possessed by the Walser gear is that it enables one to dis- 
tinguish by differences in the positions of the sound foci 
between sounds coming from a distant source and those 
generated in the water which have no specific directional 
feature characterising them. The gear can therefore be use 
by chasing ships when moving with fair speeds. . 

With most hydrophones ship’s and water noises generally 
seriously interfered with their effective use. This defect was 
overcome in a measure by towing a directional hydrophone 
encased in an artificial “ fish ’’ behind a chasing ship. The 
development of sensitive listening devices received a great 
impetus by the use of thermionic amplifying valves. | Even 
now the range of hearing 1s not more than 100 yards in the 
case of modern submarines moving at 2 or 3 knots. ' 

Echo Methods.—A system of detection which is- full of 
romise involves the use of a beam of sound waves sent out 
Py a chasing ship in a manner analogous to the use of a 
searchlight. When an object of sound comes within the 
beam, the sound waves are reflected and echo effects are 
obtainable. The character of the beam is determined in 
large measure by the frequency of the waves constituting ìt. 
The method has been employed with great success. 

Magnetic and Electro-magnetic Detection.—Magnetic de- 
tectors usually require the movable system to be poised or 
pivoted. They can therefore be used as yet with only a 
moderate degree of satisfaction in vessels subjected to adent 
mechanical disturbances. The range at which magnetic effects 
can be detected is, moreover, comparatively short. As a result 
of these defects the use of magnetic detection is somewhat 
circumscribed. Such instruments can, however, be used 
under certain conditions, and in particular sea areas with 
great effect. In the war very considerable results were actu- 
ally obtained by their use. The range at which electro- 
magnetic detection can be applied is greater than 18 possible 
with magnetic detection, but the method is, however, essen- 
tially a short range one, and in many of the forms in which 
it has been worked out it cannot be used with succesga af 
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distances « greater than -about 300 yards or in depths. greater 
than about 100 fathoms. 

Leader Gear.—An important application of an electro- 
magnetic effect which was developed during the war is found 
in what is known as Leader gear, which consists f a cable 
laid on the bottom of the sea along the course of a narrow 
tortuous channel leading into a harbour or through a mine- 
field. If an-alternating electric current be passed through 
such a cable it is possible by means of delicate devices 1n- 
stalled on a ship to obtain either aural or visual indications 
of the presence of such a cable, and by these indications tne 
ship can be guided.in safety in fog or darkness at speeds as 
high as 20 knots. It is a simple matter to apply this method 
in water of. suitable depth for distances as great as 5U mules 
or longer. 3 Fy gm Mire 

Invisible Signalling.—Research has shown that it is possible 
under certain conditions to utilise polarised light or ultra- 
violet and infra-red radiations for secret signalling. -With 
the last-mentioned type of radiation especially valuable results 
are obtaineable over consideraktle distances, even in the pre- 
sence of light fogs. Where it is not advisable to use wireless 
communication between chasing ships, infra-red signalling 
is of special value. . , ae, TS 

Wireless Telegraphy aad Telephony.—By the use of oscillat- 
ing thermionic valves especially erent progress has been made 
in wireless telegraphy and telephony. It is now possible to 
hold conversation with ease between a land station or a 
ship and an airship or seaplane over considerable distances. 
With high-power installations wireless telephonic communica- 
tion can be maintained on the sea over hundreds of miles. 
On the directional side of: wireless great advances have 
also been made. The direction of the source of ether waves 
can be ascertained, and in a minute or two a land station 
can give the observer of the emitting source his bearing 
within two degrees relative to the land station. With two 
land stations it is possible to obtain cross bearings, and the 
latitude and longitude of the sending air or surface ship can 
be determined with a high degree of accuracy. Directional 
wireless will find a wide field of usefulness in connection 
with navigation. | 

‘Explosion pressures.—A most elaborate investigation of the 
characteristics of explosion pressure waves has been carried 
out for the Admiralty by Mr. H. W. Hilliar. By this method 
the pressure is allowed to act on a series of pistons and their 
velocity measured after they have travelled different distances. 
The velocity is found from the extent of crushing of a copper 
plug oeh the piston strikes when it comes to the end of its 
travel. - 

Another method of investigating such pressures, which was 
suggested by Sir J Thomson and applied by Mr. D. A. 
Keys, consists in the employment of the phenomenon that 
certain crystals become charged witb electricity when sub- 
jected to pressure. The amount of the charge produced is 
Po lah to the pressure applied to the crystals, so by 
aving a suitable arrangement for measuring this charge and 
its variation with time, a complete record of the variation 
of pressure with time is obtained by placing the crystal de- 
tector at any given distance from the exploding charge. 
My making use of the inertia of a beam of cathode-ray par- 
ticles and employing the fact that they carry negative 
charges and are deflected by electrostatic and magnetic fields, 
records have been obtained of the variation of such pressures 
with the time. The electrons affect a photographic plate, 


which fact has made it possible to determine the change in 


pressure of the wave from the instant the charge is fired 
and at as small intervals as desired afterwards. Changes 
which take place in 1/100,000 of a second have been recorded 
by this means. | 

Sound Ranging.—In the course of investigations of the 
characteristics of pressure waves generated by the explosion 
of charges in the sea, it was found that when a hydrophone 
was used to pick up the waves a good record could be ob- 
tained by the explosion of a detonator at least two 
miles away. The explosions due to charges of 2 lb. of 
T.N.T. have been recorded at 14 miles, and might have been 
recorded at far greater distances judging from the strength 
of the signals received. The explosions of 300 lb. depth 
charges have been recorded up to 200 miles, and it is probable 
that with charges of moderate amount explosions occurring 
as far away as 500 miles can be readily recorded. Based on 
these results a system of sound ranging under water was 
developed. Four hvdrophones were laid out 5 miles apart 
alony a base line in deep water a mile or two from the shore, 
and in addition two pilot hydrophones were placed along a 
line at right angle to the base line, the one 5 miles out and 
the other at twice that distance. Cables were laid from the 
hydrophones to a recording instrument situated in a shore 
station. Four of these stations were installed at different 
places along the east coast of the British Isles, and other 
stations are now in progress of installation. With such sound 
ranging systems the shock of distant explosions occurring under 
water affects the various hyvdrephones in turn, and as time 
intervals can be read to 2 or 3 thousandths of a second with 


- the apparatus now in use, it is possible to measure with 


accuracy the time intervals between the times of arrival of 
a sound wave at the different hvdrophones, and so deduce the 
position of the explosion. Up to 50 miles the location of an 
explosion under water can be determined to within a few 


hundred vards by a single station, but for accuracy the 


co-operation of two stations would be necessary to locate 
explosions at greater distances. Within operable ranges s 


ship can be given its position by sound ranging more ac- 
curately than by. directional wireless, or by any other known 
method. In the war it was a common thing for a monitor 
to proceed in a fog to a position some miles from the Belgian 
coast, and by dropping depth charges, have its position 
accurately determined from stations on the coast of England. 
So accurately was this done that when the monitor's guns 
were trained in selected directions objectives several miles 
inland could be hit with regularity. 

Helium.—The first attempt to give practical effect to the 
development of supplies of helium for airship purposes was 
initiated by Sir Richard Threlfall, who received strong sup- 
port from the Admiralty through the Board of Invention and 
Research. 

In the course of investigations carried out with the co- 
operation of L’Air Liquide Co., it was found that large 
supplies of helium were available in Canada, which could be 
produced at a cost of about ls. a cubic foot. In the spring 
of 1917 proposals were made to the Navy and Air Board and 
to the National Research Council of the U.S.A. to co-operate 
by developing the supplies of helium available in the United 
States. Large orders were placed by them with the Air 
Reduction Co. and the Linde Co. for plant, equipment, &c. 
The Bureau of Mines also co-operated by taking steps to 
develop a new type of rectifying and purifying machine. By 
July, 1918, the production of helium in moderate quantities 
was accomplished. 

Experimental investigations were also initiated with the 
object of developing all possible technical and scientific uses 
of helium. In particular, balance, spectroscopic and electrical 
methods of testing the purity of the gas were worked out, 
and experiments were begun to exploit the use of helium in 
gas-filled incandescent lamps; gas-filled arc lamps, and in 
thermionic amplifying valves. The advances actually made 
at the time the armistice was signed warrants the opinion 
that by the present time, had the work projected been com- 
pleted, supplies of helium at the rate of 2,000,000 cu. ft. a 
month would have been produced within the Empire and 
the United States at a low cost, and great progress would 
have been made in exploiting the technical and scientific 
uses of this gas. 

Conclusion.— Under peace conditions many important 
technical systems and devices brought forward during the 
war will find immediate application as aids to navigation. 

By means of directional wireless systems, ships or aircraft 
can be given their positions in fogs or unfavourable weather. 
By means of sound ranging it is possible to fix the positions 
of light-vessels, buovs, &c., and ships steaming in fog can 
be given their positions with accuracy for ranges up to as 
much as 500 miles. Aircraft in distress can call for help and 
be located when wireless gear becomes inoperable by simply 
dropping depth charges. 

In hydrographic work generally sound ranging will be of 
the greatest service for surveys, and investigations can be 
carried out in fogs as well as in fair weather. The positions 
of the localities being investigated can always be determined 
in a few minutes when once a sound ranging station has 
been established on some shore within reach. By Leader gear 
in and out lanes of traffic can be organised and maintained 
with ease in fogs. The Echo methods can be used for sound- 
ing. for locating icebergs, vessels, and coasts in a fog. 
Helium can be utilised for the production of illuminating 
agents and for providing a means of investigating the funda- 
mental properties of matter at the lowest temperatures attain- 
able by man. Developments in internal combustion engines. 
in electric drive, and in the fuel values of new materials which 
were to be corporated in the Navy, will be of enormous value 
to the mercantile marine in the future. Advances made in 
wireless telegraphy and telephony and in secret signalling 
bv specific types of radiation for war purposes will also prove 
of great service under peace conditions by providing novel, 
efficient, and less costly methods of communication. |, 

With a view to developing and extending the scientific 
results which were obtained under stress of war, the Ad- 
miralty has recently put forward proposals for the permanent 
establishment of a Department of Research and Experiment 
within the Navy. The initial expenditure will be large, but it 
seems evident that an ample financial return will in a short 
time be obtained for the nation from profits accruing from 8 
lowering of the rates of insurance and from a reduction 
in the cost of transportation. 


Japanese Electrical Industry.—At the present time, 
saya the Financier and Bullionizt, there are in Japan 700 central 
stations, 630 power aud electric light works, 42 electric tramways, 
48 combined railway and lighting systems, 1.609 private electricity 
works and 53 Government works. In 1915 over 3.050,000 families 
used electric light ; a year ago there were 152,000 telephone sub- 
scribers, It is certain that Japanese production of apparatus and 
machinery is unable to satisfy the requirements of the home 
markets, and the imports of articles of this nature during the last 
few years have been valued at £800,000 per annum. The Japanese 
engineering industry. in spite of high prices and the shortage of 
raw material, has made great progress during the war. The manu- 
facturers have orders in hand until the end of June. The 
armistice terminated certain contracts, and owners of works sre 
waiting to see the course of events. They are reconciled to & 


prospect of lower prices, but do not anticipate that they will have 
to close down, 
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ELECTRICITY SUPPLY DURING THE - WAR. 


By A. B. GRIDLEY 


(From the Journal of the INSTITUTION OF ELECTRICAL ENGINFERS. 


Turis paper is intended to show what has been done, primarily 
by the public electricity supply undertakings, both municipal 
and company, and by the electrical manufacturing firms, and 
secondarily to explain the war policy of some of the Govern- 
ment departments associated with the direction of the in- 
dustry. l 

The war had not been many weeks in progress before ex- 
tensions of existing engineering factories and workshops and 
the construction of new factories, many of them national, 
were rapidly planned and carried out. The directing heads of 
many firms were called in to advise Government departments, 
in particular the Ministry of Munitions, and to take respon- 
sible posts, often without remuneration, in creating, organis- 
ing, and accelerating the manufacture of every kind of war 
munition. The equipment of many new factories and the 
extension or adaptation of existing workshops were carried 
out at amazing speed. This was facilitated by the fact that 
so many of the public service electrical undertakings were able 
to deal with additional load by running all their generatin 
plant, including reserve, until such time as the stations coul 
be extended. In numerous cases valuable time was thus 
eaved. Electrical equipments in factories could be installed 
much more rapidly than power-producing plant could be 
manufactured and erected, and although electric supply 
undertakings took risks in running all their generating plant, 
it was felt by the Government that this was a legitimate war 
nsk, even if the supply of current for domestic purposes was 
thereby jeopardised. 

As time went on it became a never-ending struggle to ex- 
tend the public generating stations in industrial areas rapidly 
enough to meet the insistent demand for larger supplies of 
electrical power. Shortage of labour and materials made it 
essential that the output from the works of electrical manu- 
facturing firms should be brought under Government control, 
so as to secure that only such orders should be proceeded with 
as were ny to meet urgent national needs. Similarly, 
the extensions of electric power stations and mains systems 
were restricted to schemes authorised by the issue of priority 
certificates after applications had been investigated and ap- 
proved by the Electric Power Supply Department of the 
Ministry of Munitions. 

some areas as, for example, the great steel and arma- 
ment centre of Sheffield, and the busy machine-tool and 
motor-engine building district of Coventry, both Corporations 
were overwhelmed with pressing demands for large supplics 
of power. Large extensions of generating-plant capacity 
were rushed forward and proceeded day and night. While it 
may be thought invidious to mention these two electrical 
undertakings in particular, it must be remembered that their 
war expansion has been phenomenal. The following figures 
are Indicative of this :— 


Sheffield. Coventry. 
Units sold 1914 26,500,000 17,000,000 
” 1918 177,500,000 53,000,000 


It is also a fact to be noted that, in addition to the Sheffield 
Corporation’s generating stations, some of the large arma- 
ment firms have their own power houses, and the aggregate 
Output of these private generating plants almost exactly 
equalled the Corporation's output. The 1918 production of 
electricity in Sheffield alone was about 350,000,000 units. No 
other industrial area—Sheffield covers about 38 sq. miles only 
—can show so large a consumption of electricity per sq. mile. 
, The great feature of Sheffield’s electrical expansion was the 
installation by the steel manufacturers of electric furnaces. 
or various reasons the electric furnace prior to the war had 
made little headway in this country as compared with Ger- 
Tran and the United States. There are now, however, about 
th urnaces installed, or being erected, and of these no less 
an 74 are in the county of Yorkshire, by far the larger 
ae in Sheffield itself. There can be no doubt that the 
ea of high-grade steels were faced with war problems 
Wich could only be solved by the extensive use of electric 
umaces. Another undertaking which has shown remarkable 
expansion during the war is that of the Rotherham Corpora- 
at which in 1914 had a generating-plant capacity aggregat- 
oe only 5,180 Kw. Since then it has been necessary to install 
urther 65,350 KW., one consumer alone, Messrs. Steel Peech 
Ki s requiring 10.000 xw. for their new steel works. It 
as found desirable that the Corporation should erect a new 
a a, and a station designed to contain two 12,500-Kw. 
a. E 25,000-KW. set was pushed forward and is now 
it ak Ts Ing completion. When this station is in operation, 
ve m, contain the largest machines so far constructed and in- 
enis he any generating station in Great Britain. Arrange- 
Black} ave been made for linking up this station with the 
Dorat urn Meadows generating station of the Sheffield Cor- 
me On, 80 that 10.000 Kw. can be transmitted either way. 
_ other undertakings which have carried out or ordered ex- 


tensive pla ve . i : 
icre o o during the war, the following are the 
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(Installed or 

ordered) 
KW. 

Newcastle-upon-Tyne E.S. Co. and associated ra 
companies T sa i ve aa: ... 114,200 
Glasgow ae 99,500 
Sheffield 73,000 
Birmingham . 51,650 
Manchester ... oud ss ne ua ae ... 46,450 
Clyde Valley E.P. Co. ... E eN a ... 37,500 
Bradford ... se a ne ts at ... 27,450 
Mersey Power Co., Ltd. ... pY aes 2a ... 24,500 
North Met. E.P.S. Co. - st i ... 21,068 


A complete list of all power-station extensions arranged for 
during the war is given.* Other parts of the country in which 
abnormal expansion took place were as follows :— 


INCREASE IN UNITS SOLD IN 1918 AS COMPARED WITH 1914. 


Increase. 
Newcastle-upon-Tyne E.S. Co. and associated 
companies es Bos i R ... 203,547,129 
Glasgow = af ,250, 
Clyde Vallev E.P. Co. 80,942,565 
Birmingham M 717,962,851. 
Manchester ... RF a sae! as 74,953,067 
Shrop., Worcester. and Staff. E.P. Co. 50,549,772 
Leeds... ss oes Sa ia a ... 34,800,732 
Liverpool vig ae 2 = ... 97,967,346 
Bradford och ae = te af ... 27,199,229 
North Met. E.P.S. Co. 25,921,117 
Wolverhampton 25 806,186 
Rotherham 0,219,945 
Greenock wa nat 18,749,536 
Yorkshire E.P. Co. 18,673,871 


Mid. Elec. Corp. for Power Distribution, Ltd. 16,982,773 


South Met. E.L. & P. Co. 16,833,862 
Mersey Power Co. a 15,582,000 
Stockport sa Me 14 892,745 
Lancashire E.P. Co. 13 266.574 
Derby se ae oa ar 12,000,000 
Bristol ae A DA EN 10,702,527 
S. Wales E.P. Distribution Co. 10,083,812 


Apart from the great development in the use of electric fur- 
naces, the next most interesting expansion was probablv that 
of the use of electrically-driven compressors in shipyards. A 
large programme of compressor installations was put in hand 
in various shipbuilding centres, some 80 compressors being 
ordered, totalling in all approximately 33,000 H.P. 

The wider use of electricity for welding ships’ plates at an 
early date is anticipated. and also the use of electricity for cook- 
ing purposes has largely extended during the war. In the 
Newcastle district there is a cooking-load totalling about .4,000 
KW. 

During the early months of 1918 attention was drawn bv a 
leading English electrical manufacturing concern to an im- 
proved form of electric regenerative dynamometer gear which 
could be used in testing aeroplane engines. An effort was 
made to have these sets introduced. Unfortunately it was 
found that some eix months would elapse before the sets could 
be placed on the market, ang the aeroplane makera at that time 
were in doubt as to the future policy of the Air Board. Fur- 
ther, one of the leading electric supply undertakings refused 
to sanction these regenerative sets being connected to its svs- 
tem. Negotiations ceased on the armistice being signed. Fur- 
ther work should undoubtedly be done to develon and intro- 
duce an electrical regenerator for all test-rooms. Take the fol- 
lowing hvpothetical case: Number of engines tested per week, 
6&0: indicated H.P. of each engine. 2); average dura- 
tion of each full-load brake test, 2.5 hours; number of 
regenerative dvnamometers. 10; total capital cost of dyna- 
mometers, £15,000. On the assumption that the overall 
efficiency of the dvnamometer is 50 ner cent. : Total units pro- 
duced per week =60X 250 0.5 X2.5X0.746 = sav. 14,000. On the 
basis of 1d. per unit this represents £58 per week as the value 
of the energy obtainable, or. say. £2,900 ver vear. a 

The following data give some idea of the great exnansion In 
the generating plant capacity and output of public electric 
supply undertakings during the war. (Power stations supply- 
ing railwavs or tramwavs onlv, and private plant, are not in- 
cluded) :—193 municinal and 33 company-owned nower stations 
were extended or built. The nlant capacity of 327 municipal 
undertakings increased from 705.000 Kw. installed at June, 
1914, to 1.490.000 kw. installed, or on order, at October 31st, 
1918. Similarly. some 230 companv-owned power stations ex- 
panded from 430,000 Kw. to 788,000 xw. The additional 
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* Thier list was published in the Evecrrican Revirw of Nov- 
ember 22nd; 1918.— Eps. l 1 i i 


254 


THE ELECTRICAL REVIEW. [vol. 85. No. 2,178, AUGUST 22, 1910. 


generating-plant capacity installed, or ordered, during the war 
therefore aggregated 1,143,000 xw., which is almost exactly 
equal to the total plant capacity existing when the war broke 
out. 

_ The capital outlay involved on these extensions, with addi- 
tions to mains and sub-stations, was approximately £23,000,000. 
Before the war the average size of generating unit installed 
was 522 Kw., and the largest unit in operation was of 8,000 
KW. capacity. The average size of unit on order at Octo- 
ber 3lst, 1918, was 7,044 kw., and units of 25,000 Kw. and 
30,000 kw. were being built. The units sold during the year 
ended June 30th, 1914, were 2,100 millions. For the year 
ended December 31st, 1917, they were 3,520 millions. It can 
be assumed that the output for 1918 was nearly double that of 
1914. The coal cbnsumption per unit sold in 1914 was 4.1 lb. 
In spite of the very inferior fuel used in 1918 in comparison 
with 1914, the coal consumption in 1918 fell to 3.75 lb. In 1918 
the coal consumption in municipal stations was 4.17 lb. per 
unit, and in company stations 3.17 lb. In 1918 the load factor 
of'all the municipal stations combined was 28 per cent., and of 
all the company stations 33 per cent. The load factor of in- 
dividual stations varied widely. The units sold per Kw. of 
plant installed were 1,658 by the municipalities and 1,882 bv 
the companies. At December 3lst, 1918, the municipalities 
had 237,000 Kw. of load awaiting connection, and the com- 
panies 121,000 Kw. ‘The units obtained other than by coal- 
firing were: Oil fuel, 50.000.000;* waste heat and gas, 
215,000,000; water power, 23,000,000. About 27,000 persons 
were employed in electric supplv undertakings, of whom about 
2,500 were women. Some 17,000 were employed by the muni- 
cipalities, and 10,000 by companies. The whole of the in- 
creased output during the war was used for power, smelting, 
and other industrial purposes. The war definitely established 
the pre-eminence of electricity as the motive power for in- 
dustrv. During the war a large number of manufacturers 
who had previously little or no experience of the electric 
drive have become fully acquainted with its advantages and 
have realised, in particular, the desirability of purchasing 
energy from public sources instead of generating it by 
separate power plant. This was the Government policy dur- 
ing the war. There were, however, considerable orders 
placed during the war for private electrical generating plant. 
articularly in connection with the many large extensions of 
iron and steel works. In most of these cases waste heat, in 
the form of exhaust steam from rolling-mill engines or “as 
from blast furnaces and coke-ovens, was to be used for elec- 
tric power production, and private plant was therefore justi- 
fied. Wherever possible, however, linking up with an adja- 
cent public service electrical undertaking was arranged. At 
the end of 1918 the following turbo-generators were on order 
under Class A :—Municipalities, 228,000 Kw.: public service 
companies, 163,000 Kw.; private 
Treasury decided that interest-bearing loans might be made, 
where necessary, to municipalities and companies, the loans 
generally being repavable by annual instalments over 15 
vears or so, and further. that the Ministry of Munitions might 
guarantee to bear the difference between the cost of carrying 
out extensions during the war and the estimated cost of the 
same work if carried out at some period after the conclusion 
of hostilities—this period as a rule being one year or two 
vears post-war—and also the cost of anv portion of the ex- 
tensions found to be in excess of the post-war needs of the 
undertaking. Of the £23,000.000 which it is estimated has 
been incurred on extensions of power houses and mains dur- 
ing the war. about £3,150,000 has been advanced by the 
Ministry of Munitions. The number of emnloves at work in 
Woolwich Arsenal increased five-fold during the war. The 
maximum power load reached about 8,000 kw. In 1914 the 
supply was mainly derived from the small generating station 
at the Arsenal, supplemented by a supply taken from the 
electricity undertaking of the Woolwich Borough Council. 
These two sources combined were ‘insufficient to meet the war 
requirements, and extensions of the Woolwich B.C. generat- 
ing station were accordingly put in hand. That undertaking 
was also linked up with the mains network of the South 
Met. E.L. and P. Co.. so as to secure a standby supply from 
the latter. In addition, cables were laid linking up the 
Arsenal with the Greenwich power house of the L.C.C. tram- 
ways undertaking. which, unfortunately. was a 2 -cycle 
system, whereas the periodicity of the Woolwich Council’s 
undertaking was 50 cycles. The supply from the l.C.C. was 
utilised primarily for operating rotary converters (D.C. being 
mainly used at the Arsenal) and also for the supnlv to electric 
furnaces installed at the Arsenal for the production of steel 
from scrap material. The furnace transformers were provided 
with reactances, so that thev could ultimately be operated 
at 50 cycles instead of 25 evcles if, after the war, the Wool- 
wich B.C. electricity undertaking was in a position to deal 
with the whole load at the Arsenal. 

As the result of experience gained in the field it is most 
probable that the requirements of the Army for electrical 
equipment will increase both in peace and in war. The 
standardisation of electrical machinery and closer co-opera- 
tion between Government Departments is therefore more 
than ever of importance. The use of a.c. rather than D.C. 


should he encouraged even for use in the field, and any diff- 


culties faced and surmounted. The experience of the Ameri- 
ean Forces has demonstrated that if large numbers of troops 
have to act in æ countrv far distant from home. electric 
power requirements are likely to be verv large and of first 
importanve. The German forces found the establishment of 


plant, 88,000 kw. The. 


an Electrical Battalion for each Army of vital importance, 
and military sites were carefully chosen after prior considera- 


‘tion had been given to their convenience from the point of 


view of electric power supply. Early this year a Commission 
was set up by G.H.Q., France, to investigate and report on 
the use of electric power in the field. Mr. C. H. Wording- 
hain, president of the institution, was a valuable member of 
this Commission. a 

Only two Control Orders were issued by the Ministry of 
Munitions. The first, dated April Sth, 1918, restricted the 
manufacture of converting plant (Converter Plant Control 
Order, 1915). It had been found that some power users, and 
shipbuilding firms in particular, hesitated to use the more 
readily available supply of a.c. in certain districts, owing to 
their previous familiarity with D.c. only, and no amount of 
persuasion seemed to convince them that a.c. was equally, if 
not more, suitable. The enforcement of the Converter Plant 
Control Order did bring about a reduction in the demand for 
converting plant, and subsequent experience prover to power 
users that their previous fears were ill-founded. There never- 
theless remains a considerable amount of missionary work to 
be done in this direction. At the conclusion of hostilities, in 
spite of the Control Order, there were no less than 92,000 Kw. 
of converting plant capacity on order under Class ‘‘ A ” certi- 
ficates, although by far the larger proportion of this was 
required for the production of b.c. for purposes where A.C. 
was unsuitable. The Converter Plant Control Order, 1918, 
was cancelled on February 28th, 1919, after 198 licences had 
been issued. The second Control Order was the Electricity 
(Restriction of New Supply) Order, 1918, issued on Novem- 
ber 8th, 1918. Concurrently with it the Coal Controller found 
it necessary to ration the use both of electricity and of yas 
for domestic purposes. ‘This Order was revoked on January 
10th, 1919. After the formation of the Department of the 
Coal Controller, close touch was kept between that Depart- 
ment and the Electric Power Supply Department of the 
Ministry of Munitions. Wherever munition firms derived 
their motive power from inefficient steam plant wastefully 
consuming coal, every encouragement was given to such 
firms to take advantage of the public supplies of electricity. 
Unfortunately economy in this direction was limited by the 
difficulty of obtaining electrical equipments for factories. 
The Coal Controller's Department and the Coal Commission 
must have ample information concerning existing wasteful 
steam plant, and it would be a national misfortune if such 
data as has been collected is not turned to account as soon 
as possible, by taking action to ensure that such plant is 
speedily scrapped and the more efficient electrical equipment 
installed in lieu thereof. Of the total of 103 municipal and 
34 company extensions, 70 of the municipal and 22 of the 
company schemes were considered and sanctioned by the 
Ministry of Munitions. The remainder were presumably put 
in hand before the priority svstem was established. The 
plant capacity involved was: 70 municipalities, 697,000 xw.: 
22 companies. 330,000 Kw. It is to the credit of the public 
service electric supply undertaings that the supply of elec- 
tricity throughout the war was maintained in nearly every 
part of the country practically uninterruptedly. The record 
for reliability is a matter for both pride and satisfaction, 
especially when the abnormal difficulties referred to are re- 
membered, and redounds to the credit of the responsible 
engineers and their staffs, and is a good augury for the con- 
fidence with which manufacturers can, when normal condi- 
tions return, rely upon the supply from public undertakings. 
There was not, as was the case with most manufacturing 
firms, the incentive of increased profits to be earned. The 
electric supply undertakings which paid excess profits during 
the war can be counted on the fingers of one hand. By far 
the larger number of them have had to raise their prices 
substantially to keep expenses below receipts. When all the 
circumatances are taken into account it is not easy to express 
adequately the value of the services rendered by electrical 
engineers. The four years of war saw practically a develop- 
ment of electrical output equivalent to that of the previous 
32, vears. They have well merited and earned the gratitude 
of the nation. 

Part II. of the paper will be published later. 
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American Push—on the Cheap.—As practica] business 
men the Americans have made a lot of money out of war contracts, 
and many of the manufacturing firms are incurring expenditure 
with the object of promoting trade in Holland and the Scandi- 
navian countries. Schemes of this kind cost money, as those who 
are pushing iron and steel products in Holland have already found 
out. But what will be thought of the following, which is quoted 
from a Rotterdam newspaper of the date of August 12tb :— 
“ Technical salesman wanted capable of managing a branch office 
in Holland for an American firm exporting machine tools. electrical 
goods, agricultural equipment, and building rpecialities. Must: 
pay own running expenses out of liberal gross commission. Only 
men with excentional ability, good connections, and first-class 
references considered. Write giving references.” If the Ameri- 
can firm in question has made any money out of war business. it is 
obvious that there is no intention of parting with it, or applicants 
would not he asked to agree to “ pay own running expenses ” on à 
new branch business which has yet to ‘get in” the Dutch 
market. 


ELECTRIC BATTERY LOCOMOTIVES. 


During the past three years the Ministry of Munitions hae 
made considerable use of small battery locmotives, some of 
which, supplied by the BRUSH ELECTRICAL ENGINEERING Co., 
Lrp., Loughborough, were used on the narrow-gauge lines at 
the munition factories at Gretna (Carlisle), Queensferry, and 
at Avonmouth. This type of locomotive, illustrated in fig. 1, 
is provided with a platform and cab in the centre to accom- 
modate the driver and the necessary control gear. The main 


framing of the vehicle consists of rolled mild steel and iron, — 


forming @ thoroughly rigid structure. No floor is provided 
for the battery compartments, but wood blocks are secured to 
the framing members to act as bearers for the battery boxes. 
The superstructure consists of a central portion for the driver 
and two end portions for the batteries. The roof of the 
driver’s cab is of sheet steel, similar material being also used 
for enclosing the battery compartments. Hinged doors are 
rovided on each side of each battery compartment, and the 
baie: is also hinged, to facilitate the withdrawal and re- 
A of the batteries. Glazed windows in hinged wooden 
rames are provided at the front and rear of the driver’s can, 
and at the sides storm blinds are fitted, of the roller type and 
have each a small celluloid window. The locomotive is 
mounted on four flanged running wheels of cast steel, 14 in. 
on the tread and about 3 in. wide over the tread and the 
flange. They are mounted on axles turned from mild steel 
bar, and are arranged for running on narrow gauge tracks. 
The axles run in four heavy type ball bearings bolted to 
forged steel stretcher bars set down at the ends to form seat- 
ings for the bearing springs, which are of coiled steel, two at 
each side of the vehicle, and provided with guides passing 
through the centre of the springs. Simple spring draw an 
buffing gear is provided at each end for coupling up to the 
trailer vehicles. An angle steel re-railing fender with wood 
ing is fixed across each end, extending from the main 
rame to a position about 2 in. above rail level. This is for 
vane the vehicle back to the track in the event of derail- 
ment. . 
The battery is of the Chloride Electrical Storage Co.'s 
“Ironclad Exide ” type, consisting of 48 cells fitted into four 
containing trays to facilitate removal. This battery is 


Fic. 1.—NARROW-GAUGE BATTERY LOCOMOTIVE. 


specially designed for traction purposes, and the rating is 
dependent upon the duty of the locomotive. The motor is of 
rush ” standard design, wound for 80/100 volts D.c., and 


amply protected against rain and dirt. It is of the interpolar 
‘ype, and the shaft runs in gunmetal bearings lubricated by 
- oil rings. 


„ The drive is through a mild steel countershaft by means of 
silent ” chains and chain wheels. The first drive is from 
the motor shaft to the countershaft which is carried across 
the frame and runs in two ball bearings. There are further 
chain drives from the countershaft to each axle. The drive 
from the motor shaft to the countershaft is protected by 
means of a sheet metal cover extending to the floor of the cab. 
The band brake is lined with ‘‘ Ferodo,” and acts on a cast- 
Iron drum secured to the countershaft; it is operated by 
means of a handwheel attached to a spindle screwed at the 
lower end. | 
The controller is. arranged to give three speeds in either 
direction; the first speed is for starting only, there being 
resistance in circuit with the motor. The second notch gives 
approximately half speed with full load torque, and the third 
notch gives full speed with full load torque. An _ iron-clad 
circuit breaker is fitted controlling the supply to the motor, 
and a charging plug. of standard type is also provided. 
e locomotive can be equipped within limits for duties 
specified, but if no particular’ duty is specified, a battery 
aving a capacity of 150 amp. hours at the 5-hours discharge 
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rate is supplied. With this battery the locomotive will haul 
3 to 4 tons at about 5 miles per hour on the level, or at @ 
somewhat reduced speed on slight gradients—making a total 
of 15 miles between charges, spread over an 8-hours day. Ifa 
mid-day boost of one hour’s duration is given, the service 
may be increased to, say, 10 miles before and 10 miles after 
the boost, making 20 miles for the day, the battery being 
fully charged at night. 

Fig. 1 shows the normal appearance of the standard narrow- 
gauge battery locomotive; it can be entirely enclosed as in- 


Fic. 2.—IN-poor Type oF BATTERY LOCOMOTIVE. 


dicated above for protection against weather. Fig. 2 shows 
an in-door type of battery locomotive arranged to carry & 
portion of its load and to draw the remainder. Such locomo- 
tives are becoming more popular where intermittent shunting 
and miscellaneous haulage are essential, especially in works 
and factories. The absence of steam, smoke and the reduced 
fire risk are features of importance, while other advantages 
are availability for immediate use, they do not require con- 
stant attention when not in use, nor do they require. skilled 
attention to look after and operate them. 
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THE ITALIAN MARKET FOR ELECTRICAL 
| MATERIAL. 


ITALIAN production of electrical material is still insufficient to 
supply the increasing demand. How long this will continue 
it is difficult to say, because much new manufacture is in 
course of development. The position has recently been re- 
viewed lJ the United States Consul in Florence, who states 
that Ite:y makes practically all the D.c. machines needed, 
as well as turbines up to 1,500 Kw. a.c. machines have been 
made up to 15,000 Kw., and a few machines up to 15,000 
volts. ‘l'ransformers have been made up to 12,000 xw., 90,000 
volts. Central power station equipment is practically all 
manufactured in Italy. Italian shops have also turned out 
tramway stock and the powerful three-phase electric loco- 
motives which haul the heavy trains on the Giovi, Monoe- 
nisio, and Valtellina lines. Five strong Italian concerns are at 
present producing, iù a very satisfactory fashion, all electrical 
equipment needed. Until very recently many tramway cars, 
completely assembled, came from Belgium, because of the 
fact that control of certain tramways in Italy was in Belgium. 
An extensive development of interurban traffic might have 
been possible but for the progress made by autobus com- 


ies. 
Electrical se ae for ship propulsion has not been 
developed, and if present plans for increasing the merchant 
marine are carried out there will be an excellent market for 
such machinery. 

The manufacture of electric household er puna has de- 
veloped greatly within the past few years. any new plants 
have been established for their manufacture, and existing 
plante have been enlarged. Further increase in this market 

epends upon the price charged for electric current. Govern- 
ment taxes on current for any other than purely industrial 
purposes form a heavy proportion of the cost. 

Electric pumps, ventialtors, searchlights, magnetos and 
sparking devices to be used in connection with internal-com- 
bustion engines, and electric installations on automobiles 
end motor trucks, are manufactured in Italy in sufficient 
quantities and varieties to satisfy all present requirements. ` 

What are not manufactured in Italy are monophase motors 
or three-phase motors with collectors, induction motors with 
auto-exciters, and phase converters contained in a single 
machine. The Italian production of accumulators is sufficient 
to supply the local market. One half the demand for measur- 
ing instruments was supplied by the home factories, and 
the other half, before the war. came principally from Ger- 
many. At present the demand for the commoner types is 
supplied by Italian manufacturers, whereas the specialised 
tvpe, such as vibrating frequency meters, synchronoscopes, 
pee and indicators, come from abroad. About a 
ourth of the 100,000 meters consumed annually in Italy 
before the war were manufactured within the country. Tn- 
struments of precision imported came almost entirely from 
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Germany and Switzerland, except for a very few from the 
United States. Switchboards for large, medium, and small 
installations for the production and distribution of electrical 
energy, as well as for its utilisation for lighting, heating, 
aud power purposes, are made in sutlicient quantities within 
the country. Special equipment, however, was always im- 
ported from Germany before the war. 

It is impossible to give an idea of the extent and use of 
machinery and equipment for ships; mining, chemical, and 
explosive plants; or of appliances for automatic controls, 
block systems, and safety; but during the war successful 
types of ship installations have been made in Italy, and it is 
thought: that all of these will be manufactured within the 
country before long. Italian factories have for some years 
ın position not only to supply Italian demands for 
insulated and uninsulated cables and insulated conductors, 
but also to manufacture for the export trade. The imports 
of copper cables made before the war were principally the 
result of the custom of foreign companies, especially German, 
requiring their branches or agencies doing business here to 
purchase supplies from them. Electric light bulbs came 
principally from Germany and Austria-Hungary before the 
war, but since that time Holland has supplied the market. 

The future’ of imports into Italy of electrical machinery, 
supplies. and'-equipment really depends upon whether this 
demand ‘comes’ suddenly or develops gradually after the war. 
If it should be sudden, imports would be necessary in many 
articles, but if it should be gradual it would find Italian 
manufacturers in position to meet all requirements except for 
à few special articles. The trade with the United States, as 
ar as imports are concerned, depends, in the main, upon 


credit terms. speedy shipments, and quality consistent with 
Italian standards, 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


sompe expressly for this journal by Messrs. SEFTOoN-Jones. O'DELL AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 28, High Holborn, London, W.C. 1. 


-e 


19,199. “ Motor starters, rheostats, &e.” L. K. VIRR. August oth. 

19,215. “ Mouthpiece for telephone instruments.” J. KĒicHT. August 5th. 

19,219. *“ Terminal electric connections for sparkin lugs.” 
Witiams. August th. F eet eee 

19,225. “Electric conductors.” S. H. Lzes, August Sth. 


19,236. “ Electric lighting systems.” D. E. WESICOTT. August 5th. 

19,250. “ Fuse fittings.” L. STEWART. August Sth. 

19,251. “ Telephonic transmission systems.” WESTERN 
(Western Electric Co.) August 5th. 

19,260. ‘* Electric heating devices.” Britis) THomson-Housion Co. 
(General Electric Co.) August 5th. 

19,284. “* Magneto-electric machines.” AMERICAN Boscu MAaGNETO CORPORA- 
TION. August Sth. (United States, September 27th, 1918.) 


_ 19,300. “ Magneto-electric generators for internal-combustion engines.” 
C. GODFREE. August 5th. 


19,316. *“ Electro-deposited metals.” C. P. Mapsen. August Sth. (United 
States, April 26th.) f 


19,327. *“ Electric switches.” J. B. Tucker. August 6th. 


19,335. * Fitting for collection and use of low-tension current of high- 
tension magnetæœelectric machine for lighting, &c.” I. A. J. DUFF. 
August 6th, 

19,353. “ Electric plug connectors. W. Ine. August 6th. 

19.356. “ Negative and positive resistance vacuum tube devices for wireless 
telegraphy, &c.° J. Scott-TaGGart. August 6th. 


19,308. ‘* Sparking plugs.” W. A. Jongs. August 6th. 

19,366. “ Electric arc welding.” F. J. Heves. August 6th. 

19,367. “ Holder for arc welding.” G. Uctow. August 6th. 

19,377. ‘* Electric: switches.’ FE. M. Hewrerr. August 6th. (United 
States, October 3lst, 1918.) 


19,378. “* Electric furnaces.’ E. F. Coriins. August 6th. (United States, 

19,383. ‘* Material for manufacture of electrodes.” O. R. Orsen. August 6th. 

19,389. “* Radio signalling apparatus." Marconi WikeLess TELEGRAPH Co. 
August 6th. (United States, February 7th.) 

19,393. ‘* Device for protecting windings against over pressures. AnkI-GEs 
Rkown, Boveri et Cre. August 6th. (Germany, August 6th, 1918.) 

19,400. “ Telephone exchange systems.” G. Déakin and WEsIERN ELECTRIC 
Co. August 6th. (United States, May 26th.) 

19,404. ‘ Electric switches.” M. Compare. August 6th. 

19,418. ‘ Sparking plugs.” A. H. Cressy. August 6th. 


19,424. *“ Printing apparatus for reproducing in ordinary printed char- 
acters telegraphic messages.” F. G. Creep and Creep & Co. August tth. 

19,428. ‘ Electro-deposition of iron alloy. S. O. Cowver-Coves. 
August 6th. 

19,429. ‘* Manufacture of iron tubes by elctro-deposition.”” S. O. ‘Cowrer- 
Cores. August 6th. 

19,430. ‘‘ Apparatus for electro-deposition of iron.’ S. O. Cowper-Co es. 
August 6th. 

19,431. ‘* Process for recovery of iron from scrap tinned steel.” S. O. 
Cowrer-Coces. August 6th. 

19,436. “ Electric lighters or igniters.” A. B. Srasourne. August 7th. 

19.443. ‘* Obtaining currents of two periodicities from one generating unit.” 
I. A. L. Barry. August 7th. 

19,453. ‘ Electric hand torches, &c.” E. W. Parsons. August 7th. 

19,459. ‘Incandescent electric lamp sockets, &c."" Benjamin ELECTRIC 
lın., E. FowLer and R. A. Ives. August 7th. 

19,465. “ Method of altering electrical conductivity of metals.” F. H. 
Lorg. August 7th, l 

19,479. “ Modulating and transmitting systems for electric signalling.” 
WeresterN ELrectrIcC Co. (Western Electric Co.) August 7th. 

19,488. “Electric switches.” W. BuRKINSHAW. August 7th. 

19,493. ‘* Magneto-electric pocket a. E. Jaguemot and M. A. Patray. 
August 7th. (Switzerland, August 7th, 1918.) a. ok 

19,497. ‘‘ Means for regulating electric generators driven by air screws, 
Av. J. M. Furnivat and H. R. C. van pe VELDE. August 7th. 

19,498. “ Thermionic devices for wireless telegraphy and telephony.” H. J. 
ROUND. sr ea ke ' ria oo . . 

19,525. ‘"Coin-freed and  electro-magnetically freed’ apparatus for tele- 
phones.” C. R. WHEELER. August 7th. : 

‘19.424, * Electric lighting svstems for trains, 8c P Browne. August 8th. 

19,563. ~“ Electric lamp holders.’ A. P. RUTHERFORD. August 8th, 
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19,566. ‘‘ Electric relays.” A. OrLING and Osgtino’s TELEGRAPH INSTRU- 
MENTS SYNDICATE. August 8th. : 

19,567. ** Electrodes.” E. E. Gravirie and R. W. Reap. August 8th. 

19,570. “ Magneto-electric machines.” Bkitish THomson-Houston Co. and 
A. P. Younc. August 8th. 

19,571. “Induction electric furnaces.” 
(General Electric Co.) August &th. 

19,578. “ Contact making and breaking devices.” S. Anriirr. August 8th. 

19,599. “Electrical apparatus for heating liquids... Hy, C. Sanoers. 
August 8th. 


19,605. *“ Electric transmission mechanism.” D. B. Kinanan. August 
8th. 
19,613. ‘* Tuned ionic oscillator.” R. WuHtpvincton. August 9th. 
19,614. “ Obtaining alternating currents of any frequency from existing 
three-phase systems of any other frequency.” A. M. TAYLOR. August 9th. 
19,638. ‘* Electric motor for vacuum cleaners, &c.’?’ W. J. AxwortTHY and 
Macic Appliances, Ltp. August 9th. 


19,636. *“ Electric heating units.” British THOoNson-Houston Co. (General 
Electric Co.). August 9th. 


19.640. “ Rotary quick break switch.” J. W. Jonnson. August 9th.. 


19,652. “ Sparking plug.” E. Gorpsmit-ABRAHAaMS and W. S. SHEPARD. 
August 9th. 


BeirtsH THomĮmson-Houston Co. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


H 


| 1917. 
13,084. AUDION OR LAMP RELAYS OR AMPLIFYING APPARATUS, M. Latour. Sep- 
tember 12th, 1916. (Addition to 5,363/17.) (129,659.) 


14,165. AUDION OR LAMP RELAYS OR AMPLIFYING APPARATUS. M. Latour. 
October 2nd, 1916. ((Addition to 5,363/17.) - (129,660.) 
15,543. AUDION OR LAMP RELAYS OK AMPLIF\ING APPARATUS. M. Latour. 


October 23rd, 1916. (Addition to 5,363/17.) (129,661.) 

17,011. ELECTRIC SIGNALLING APPARATUS. F. S. S. Wates. November 17th, 
1917. (129,665.) 

17,116. METHODS AND APPARATUS FOR ELIMINAIING UNDESIRED VIBRATIONS OF 
PARTICULAR FREQUENCY. R. A. Fessenden and F. H. Leslie. June 8th, 1917. 
(129,670.) 

17,315. STARTING OF INTERNAL-COMBUSTION ENGINES. Vickers, Ltd., and T. S. 
Duncan. November 23rd, 1917. (129,678.) 

17,320. MAGNETIC DEFLECIORS FOR ELECTRIC ARC IN LAMPS, SEARCHLIGHTS, AND 
THE LIKE. J. P. Yorke. November 23rd, 1917. (129,680.) 

17,674. SPARKGAP APPARATUS FOR USE IN WIRELESS TELEGRAPHY. A. Marino. 
November 29th, 1917. (129,700.) l 

17,689. MERCURY VAPOUR LaMrs. M. J. Cornu. June Sth, 1917. (Addition 
to 13,807/17.) (129,702.) : l 

17,722. MefHOD OF AND MEANS FOR SILENTLY OPERATING THE VENT VALVES, 
WIRELESS MASTS, PERISCOPES, AND OTHER APPLIANCES OF SUBMARINES AND [HE 
Like. H. H. Mactaggart and R. G. Scott. November 30th, 1917,  (129,703.) 

17,762. SUBMARINE SIGNALLING APPARATUS. C. S. Bookwalter and F. S. 
Doubin. November 30th, 1917. (129,707.) 

18,228. WHIRELESS SIGNALLING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) December 8th, 1917. (129,722.) 

18,536. ELECTRODES FOR ARC LAMP PROJECTORS. Sperry Gyroscope Co. 
December 18th, 1916. (129,735.) ‘ 

18,599. ILLUMINATING THE DIALS OR SCALES OF CLOCKS AND OTHER INSTRU- 


MENTS. J. D. Cooper (legal representative of B. G. Cooper.) December 14th, 
1917. (129,736.) 
1918. 


6,459. ELECTRODES FOR SPARK DISCHARGES. R. Bosch Akt-Ges. April 16th, 
1917. (115,038.) 

8,070. Exscreic RELAYs. A. C.Heap. May 14th, 1918. (129,751.) 

8,164. ELECTRIC CONTACTING DEvices. A. C. Heap. May 15th, 1918. 
(129,752.) 

9,822. Enectxic Furnaces. Morgan Crucible Co. and C. W. Speirs. June 
14th, 1918. (129,760.) 

10,081. EvectkicaL ott switches. Ferguson, Pailin & Co., S. Ferguson and 
G. Pailin. June 19th, 1918. (129,763.) 

11,231. INSTRUMENT FOR TEACHING THE MORSE ALPHABET AND FOR TRANSMITTING 
WIRELESS AND O1HEK TELEGRAPH MESSAGES AUTOMATICALLY BY THE MORSE CODE. 
H. H. Ayscough. December 13th, 1918. (129,774.) 

11,582. WINDINGS FOR DYNAMO ELECTRIC MacHtixes. J. A. Kuyser and British 
Westinghouse Electric and Manufacturing Co. July lath, 1918. (129,788 ) 

11,616. APPARATUS FOR 1EACHING CODES AS USED IN TELEGRaPHY. C. R 
Woodland and R. Woodland. July 16th, 1918 (129,790.) 

11,725. CURRENT REGULATORS FOR ALTERNATING CURRENT ELECTRIC CIRCUITS. 
W. Langdon-Davies and A. Soames. July 17th, 1918. (Cognate application 
19,675/18.) (129,805.) 

12,011. MAGNEBTO-OPERATING MECHANISM. E. C. R. Marks. (Splitdorf Elec- 
trical Co.) July 23rd, 1918. (129.820.) 

12,063. RAILWAY TRAFFIC CONTROLLING APPARATUS. McKenzie Holland and 
Westinghouse Power Signal Co. August 3lst, 1917. (p18,611.) ` 

12,313. CONTROL OF DYNAMO ELECTRIC MACHINERY. J. C. Wilson. July 29th, 
1918. (129,828.) 

12,924. TRANSPORTING MAGNETS. A. West & Co. and F. N. Pickett. August 
9th, 1918. (129,841.) s y 

14,040. ` ELectrRIcCaL cut-outs. A. H. Railing, C. C. Garrard and W. Wilson. 
August 29th, 1918. (129,853.) i 

14,322. WELDING CONTROLLERS. Igranic Electric Co. (Cutler Hammer 
Manufacturing Co.) September 3rd, 1918. (129.858.) , 
. 14,523. ADJUSTABLE INTERRUPTERS FOR IGNITION DYNAMOS. Splitdorf Electric 
Co. May 16th, 1918. (119,458.) 

15,042. TEMPERATURE INDICATORS FOR ELECTRIC TRANSFORMERS AND THE LIKE. 
British Thomson-Houston Co. (General Electric Co.) September 16th, 1918. 
(129,466.) oe a 

15,672. INCANDESCENT ELECTRIC LAMP HOLDERS. Benjamin Electric, Ltd. 
October 16th, 1917. (120,04L.) 

15,795. POLISHING IRON FOR USE WITH AN ELECTRIC OF GAS IRON IN LAUNDRY 
work. J. Bath. September 28th, 1918. (129,876.) 

17,342. TURBINE AND ELECTRICAL GENERATOR PLANTS. W. Chilton and Brush 
Electrical Engineering Co. October 23rd, 1918. (129,889.) a, 

18,243. INSULATING RAILWAY RAIL JOINTS. R. S. Proud. November 7th, L918. 
(129,896.) , 

20,184. SCREW NUT FOR SECURING A SHADE OP GALLERY ON THE SOCKET OF wa 
INCANDESCENT ELECTRIC LAMP FITTING. F. G. Flory. December Sth, 191A. 
(123,910.) 


19:19. w 
64. ELECTRO-MECHANICAL TRANSMISSION SYSTEMS FOR AUTOMOBILES. F. i 


‘ Howorth. (M. J. Huggins.) January 2nd, 1919. (129,921.) 


2,976, ELECTRIC COLLECTORS FOR MAINTAINING CONTACT BETWEEN RELATIVELY? 
MOVABLE CONDUCTORS. A. G. lonides. February 6th, 1919. (129,934.) 

11,437. JOINT-NAKING AND INSULATING PACKING. I. H. Levin. May S2nd, 
117. (Divided application on 8.207/18.) (126,641.) 

11.767. Frectkio HEATING APPARATUS. H J-C. Forrester (H. Burgess) 
July LOth, 1918. (Divided application on 11,304/18.) (129,959.) 


THE 
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INDUSTRIAL RELATIONS. 


THE importance of the relations existing between employers 
and employed has received a considerably greater measure 
of recognition to-day, on both sides of the Atlantic, than 
ever before. It is true that, in general, it is the situation 
as between the capitalist as employer and the manual 
worker that is considered, and the relations between capital 
and the administrative staff—through which alone capital 
can accomplish anything—are afforded far less, if, indeed, 
they are afforded any, attention. We have previously shown, 
and the point must be driven home until it isappreciated by 
all concerned, that hitherto the staff has been expected, 
largely through having formed the habit of so doing, to act 
as the agent of capital. Trained brain workers, until 
within the last year or so, have never seriously considered 
the necessity of collective action for the protection and 
furtherance of their own interests. We hope that the great 


movements now generally known to be in progress for the 
achievement of these desirable objects may be accelerated 
and brought successfully through the initial difficulties that 
necessarily beset their course. 

The interests of employers and employed can be, and 
ought to be, common. Both classes are parts of the 
community, and must desire the general good. The desire 
for the general good, however, is frequently overlaid by a 
grasping desire for more than a proper share of the results 
of industry, and this greed is not the exclusive attribute 
of either party. The owner of capital, particularly if 
taking an active part in the direction `of business, 
wants a big salary and a big share of the profite. The 
manual worker not infrequently presses for a level of wages 
so high as to render it impossible to run the business at a 
profit. Each class, therefore, must be content to take from 
the products of industry, as a reward for services rendered, 
no more than a fair share, that industry as a whole may be 
enabled to produce goods for the general advantage of the 
community as a whole. 

All who work for their living have certain definite cle- 
mental wants which must be satistied, failure in this 
direction being inevitably followed by a greater or less 
degree of inefficiency. Among these may be mentioned 
adequate remuneration and a voice in the administration of 
affairs in which they are concerned. (Comfort, not in the 
sense of luxury, but of a sufficiency of light, air, warmth, 
and accommodation, is also a prime necessity. Above all, 
a full feeling of confidence in the intention of the employer 
to play the straight game must be felt—there must be com- 
plete avoidance of tortuousness of mind, and of any lawyer- 
like disposition to quibble and take advantage of loopholes 
of opportunity to score off the less fortunate. Paternalism 
is undesirable, especially when it takes the form of doing 
things, however good in themselves, without consulting 
and advising with those who will be thereby affected. 
Human beings have ill feelings as well as good, but much 
can be done to bring out the best, when the bad will die of 
inanition. At least we may hope so, and the tendency will 
be that way. 

As regards the question of remuneration, there is, of 
course, a perpetual difference of opinion between those 
who advocate payment by results and those who advocate a 
flat wage or salary. We think some system of payment by 
results is desirable. Profit-sharing and co- partnery 
(barbarous word) give poor and unsatisfactory results as a 
rule, and are seldom worth the trouble involved in adminis- 
tering them. For a commercial staff the most satisfactory 
basis would seem to be a combination of salary, commission 
on turnover, and bonus or premium on profits. For a 
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manufacturing staff the combination should be based on 
salary, bonus on shipments made, and some proportion of 
the profits, for a factory can very easily, by delaying the 
progress of a contract, turn a profitable venture into a loss. 
The salary should in all cases be adequate, so that the 
portion dependent upon results, if paid at infrequent 
intervals, does not get mortgaged in advance. The propor- 
tion of total remuneration formed by the results portion is 
unimportant, if this condition is fulfilled, but there should 
not on any account be an upper limit, nor should that part 
of the profits devoted to remuneration, and not to dividends, 
bear any relation to the salaries of the persons concerned. 
The individual salary, in a business of any magnitude, is a 
minute fraction of the profits made, and forms an unfair 
basis for the determination of the resultant. In the case of 
the manual worker, if a piece-rate is such that goods can 
be produced at a cost which will enable them to be 
sold profitably, it is unfair to reduce that rate 
if production is increased. This policy, which it is 
unwillingly admitted has been followed “in some cases,” 
is quite directly and very largely responsible for the 
practice of “ ca’ canny ° which is so objectionable. Now 
that psychology in industry is receiving a due—over- 
due in point of time—meed of attention, it may advan- 
tage ously be borne in mind that the psychological condition 
of a man who feels himself to be underpaid is such as to be 
directly deleterious to his working capacity, to his employers, 
and to the psychological condition of those who are in 
contact with him. The infection spreads, as all infection 
does, and can only be cured by the creation of relationships 
which bring with them a thoroughly wholesome atmosphere. 
In the Army esprit de corps is rightly considered one of the 
fundamental needs of any fighting unit. If the right 
atmosphere exists in a business organisation, the members 
of that organisation will feel that they form a compact 
unit ; that they are, in Biblicai language, members one of 
another, and that whatever affects one member well or ill 
will, directly and indirectly, affect all similarly. 


By order of the Minister of War—the 

The ndola Right Hon, Winston Churchill, M.P.— 
the Technical Supplement to the Official 

Review of the Foreiyn Press has been discontinued as 
from August 19th. This sudden decision in tbe direc- 
tion of economy was arrived at under the influence of 
criticism levelled at the undertaking in a leading article 
in The Times, We can only regret the publication of the 
misguided criticism, assume that the writer was unaware 
of the value of the Aerie, and deplore the panic decision 
of the Government to make an appearance of economy. We 
have good reason for knowing that in the early years of the 
war there was a dangerous lack of technical and other in- 
formation in certain Departments of the State, whose 
operations were vital in connection with the war. In 
these, as in some other respects, as a people we were 
hiding our head in the sand, indifferent in a re- 
markable degree to what was happening in certain 
Kuropean countries. A sense of loyalty inclines us not 
to particularise at the moment. The deficiency was 
removed to some extent by drawing upon the specialised 
intelligence and knowledge of the technical Press in 
London ; it was also overcome by the setting-up of the now 
dethroned organisation which developed most usefully at 
a time when there were difficulties lattending the efforts. of 
the said technical Press to continue its study of Conti- 
nental technical publications, While we, as editors, were 
furnishing information to the State, the State, through the 
restrictive measures of its officials, at times hindered our 
receipt of enemy technical papers—that by the way. The 
Review of the Foren Press was essentially a war measure, 
but in the opinion of many who are capable of judging its 
usefulness, ourselves modestly among them, the publication 
and organisation abundantly proved their value. Our 
readers could judge our appreciation from our practice 
of quoting extracts in the EvecrricaL Review. We 
understand that the organisation amply proved ite 
value to trade and technical associations and 
to British manufacturers, and no doubt, though 


the Government activity in the matter has come to 
an end, the good work will be continued by somebody in 
some form. This had actually been mooted before the 
attack and the capitulation. For the present it has “ ceased 
pnblication”’—in other words, is as dead as a door nail, 
Mr. Winston Churchill and the Government have secured 
for themselves a reputation for economy—false economy 
effected in haste, and the Whitehall departments are in 
danger of lapsing into their pre-war state of ignorance. 
So learn we those lessons of the war by which Statesmen in 
their orations counsel us all to profit ! 

We have no desire that the Government should continue 
its war-time activities in the publication and sale of 
journals, nor do we desire it to relieve the technical Press of 
any of its legitimate functions. But we do most strongly 
object to the manner of its capitulation, as we have termed 
it. It seems to us to be little short of a pretence and a 
sham, and it reminds us of those who strain at a gnat and 
swallow a—124 per cent. award. 

There are some things which are esential for the well- 
being of the State, which it may not be easy to conduct as 
profitable commercial operations. The Sarplus Disposal 
Board offers for sale its hundreds of millions value of war 
stores, but apparently an organisation and service of some 
technical value calls for no attention, save to scrap it 
“ without leaving a trace.” The State needs an efficient 
Bureau of Information, free from suspicion of private 
interest or control. The absence of such a Bureau midway 
in the war caused some Government offices to make deplor- 
able exhibitions of themselves. We were asked several 
times over by different departments for the self-same 
information on matters of extreme importance, and once 
even by two different sections of the same department. 
The respective inquirers knew nothing of each other's 
search, and the ground had to be covered by us again and 
again. We were impressed very painfully with the need 
for co-ordination of effort. Are we going to fall back into 


our former inefficiency ? 


WHEN visiting power stations one fre- 
quently comes across attempts on the part 
of the engineer responsible for the manage- 
ment of the plant to increase its efficiency 
by unusual methods. Sometimes the devices he adopts are 
indicated by special circumstances peculiar to his particular 
station, and sometimes they are born of a desire to push the 
application of a well-known principle to its logical conclusion. 
One such attempt which recently came under our notice 
consisted in carrying the heated air from the turbo-generators 
into the boiler room, there to be used as forced draught for 
the furnaces. The idea was primarily to promote efficiency 
of combustion, but a minor object was to get rid of the 
nuisance caused by the delivery of such large quantities of 
hot air into the engine room. Jt was claimed that a 
perceptible economy resulted from the arrangement. This 
claim we had no means of verifying, but quite apart from 
questions of economy, the disposal of the air in this manner 
avoided a good deal of unnecessary noise in the engine room, 
and, no doubt, made it more comfortable in hot weather. 
Obviously, too, other electrical machinery in the engine- 
room would gain in efficiency and capacity from the cooler 
atmosphere. 

It may be worth while to look into the arithmetic of the 
question, with a view to gathering some notion as to what 
economy could be gained hy dealing with the hot air in the 
manner stated. To fix our ideas, we will consider a load 
of 1,000 KW., as the same reasoning can be applied to any 
other load by merely inultiplying the results by a simple 
factor. Suppose, then, that a load of 1,000 KW. is being 
carried with a generator efficiency of 95 per cent. Undersuch 
conditions 40 K W. of power is being continuously converted into 
heat, and this power is the equivalent of 170,600 B.TILU. 
per hour, Assuming this heat to be all carried away by 
the ventilating air, and making the further assumption that 
the rise of temperature of the ventilating air due to its 
passage through the machine is 25° F., it follows that 
28,600 lb. weight of air must pass through the machine per 
hour. This quantity of air is about what would be needed 
for the combustion of 1,590 lb. of coal, and supposing that 
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the station uses 3 lb. of coal per K.w.H., the air coming 
from the generators is sufficient to carry a load of 530 kw., 
on the assumptions made above as to the temperature rise. 
Alternatively the generator could supply all the air needed 
for combustion with a temperature rise of only about 
13° F. 

It is thus clear that the furnaces could easily take all 
the air passing through the generators, and heat would be 
saved in the station to the extent of about 170,000 B.TH.U. 

r hour for every thousand kilowatts of load carried. 
This, of course, is not much of a saving, as it is only 
equivalent to about one-half per cent. of the coal used. 
Nevertheless, it does represent a slight economy, and even 
if it be treated as negligible, the fact remains that there is 
no better way to dispose of the air than by utilising it 
where air is wanted. The ducts necessary to convey it to 
the boiler house are by no means of a formidable size, and 
with generator casings designed to discharge downwards, the 
ducts can usually be conveniently arranged along the ceiling 
of the basement. 


ON page 254 of our issue of August 


scala 22nd we quoted from an advertisement 
Methods from inserted by an American firm in a Rotter- 
America. dam paper, which invited the co-opera- 


tion of a salesman who would pay his 
own running expenses. From a recent issue of The Iron 
Age, we are enabled to discover that this is not the only 
example of a strange but complete inability on the part of 
some Americans to appreciate the conditions prevailing in 
Europe at present. 

Mr. Robert S. Alter, vice-president and foreign manager 
of the American Tool Works. Cincinnati, complains bitterly 
that the American authorities in Belgium are selling 
surplus machinery to Belgian customers, delivered to 
destination, at 10 per cent. below the market value of new 
machinery. His suggestion is that this machinery, which is 
in unused condition, shall be given to the Germans, so that 


the Belgians may be obliged to buy new. This is indeed a` 


remarkable way of appreciating and rewarding the nation 
that stood in the forefront of the war, and bore unaided the 
full force of the first terrific onslaught. 

There ‘is much to be learned, on the part of the British 
manufacturer, from careful observation of the American 
habit of mind at the present time. A time of prosperity, 
as we have found in our own case, becomes, with surprising 
speed and ease, a time of laxity and blindness, and the 
signs of the times seem to suggest that our most serious 
competitor in home and foreign markets will be, not full-fed 
and ultra-prosperons America, but starved and impoverished 
Germany. The German will be obliged to work hard to 
fill his stomach, and the only way by which we can make 
real and steady progress is by excelling him in work at least 
as fully as we have done in war. 


THESE are the initials of the Elec- 
tricity Supply Commercial Association, 
which, as will be seen from an announcement in this issue, 
18 a very lusty infant, and is carrying on a lively campaign 
in the provinces. Originally known as the “Clerical 
Assistants’ Association,” this organisation was formed in 
April last year, and has already secured a large membership 
—nearly 2,000, we believe—and being the only body 
exclusively representing the commercial and clerical 
ttaffls in the electricity supply industry, it claims the 
privilege of protecting their interests in respect of 
salaries, working conditions, &c. The Association has 
heen successful in securing equitable war bonus awards and 
Salaries at several provincial centres, and has joined the 
Federation of Yectuical and Scientific Associations with a 
view to obtaining representation on the Whitley Councils 
by joint action: it is eudeavouring to safeguard the 
Interests of its members Ly amendment of the Electricity 
Supply Bill, and is taking other steps with similar objects 
In view, The eavistence of such a body is the natural 
corollary to the national adoption of the principles of the 
Whitley Report, and it should command the support of all 
Who come within the scope of its constitution. 


The E.S.C.A. 


THE MAGNETIC FIELD 
ROUND A SUBMERGED CABLE CARRYING 
ALTERNATING CURRENT. 


By H. R. RIVERS-MOORE, B.Sc., A.M.LE.E. 


It is interesting to consider the distribution of the magnetic 
field round a conductor carrying alternating current when 
that conductor is adjacent to or surrounded by a partially 
conducting medium. 

There are many ways of regarding the problem, but a 
simple method is to consider the propagation outwards of 
the lines of force during the rise of the current in the 
conductor. Ina more or less homogeneous medium these 
lines will take the form of concentric circles, but the higher 
the conductivity of the medium, the slower will be the 
rate of propagation. 

The important practical case is that of two media of 
differing conductivities, such as earth and air or sea-water 
and air, and it is very desirable to know the probable 
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FIG. 1.—SUGGESTED DISTRIBUTION OF MAGNETIC FIELD ABOUT 
A SUBMERGED CABLE CARRYING ALTERNATING CURRENTS. 


distribution of the field near the bounding surface, in 
other words, at the point where the detecting coil is usually 
placed. 

Fig. 1 represents a cross-section of a cable lying in a 
conducting medium—say, at the bottom of the sea—the 
medium being represented by the shaded portion. AB is 
the bounding line, and above this the medium is supposed 
to be non-conducting air. The magnetic lines will propa- 
gate first as concentric circles, but on breaking surface they 
will travel outwards more rapidly through the air, while 
that portion still in the water will continue to travel at a 
uniform rate. This will lead to a genera] distribution as 
indicated, the full lines representing lines of force as 
regards direction only, without reference to their intensity. 

Fig. 2 represents an experimental determination of thie 
direction of the lines of force at the surface of the sea over 
a submerged cable of length great in comparison with the 
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Fic. 2.—SUPPOSED DISTRIBUTION OF MAGNETIC FIELD ABOUT 
A SUBMERGED CABLE CARRYING 3 AMPERES AT 500 CYCLES 
PER SECOND, DERIVED FROM DETERMINATIONS OF THE 
DIRECTION OF THE FIELD AT THE SUBFACE OVER A LONG 
CABLE. l 


dimensions involved in the test. The depth of the cable 
was about 44 fathoms, and it carried alternating current of 
3 amperes at 500 p.p.s. The field was explored by 
means of a coil of about 300 turns wound on a square 
former 3 ft. square, and capable of rotation about vertical 
and horizontal axes. The plane of the coil was set parallel 
to the direction of the cable, and the coil was then swune 
about a horizontal axis and positions of maximum and 
minimum induction noted by means of a headgear telephone 
connected across the coil. Readings were taken at distances 
every eight yards. The slopes at the surface are indicated 
and imaginary curves added after the manner of those in 
hg. 1, 


3 


The importance of the indications is at once apparent, . 


if one considers an attempt to localise a submerged cable 
hy means of a swinging coil such as has been described, or 
hy any combination of coils equivalent to a awinging coil. 
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When immediately over the cable with the coil swinging 
about an axis parallel to it, maximum induction will occur 
when the plane of the coil is directed towards the cable, for 
it will then be at right angles to the magnetic lines of the 
field. At a distance of only eight yards, however, the 
divergence from this condition will be great. At about 15 
yards the coil will lie horizontally to give maximum sound 
in the telephones, and after this if will point away from the 
cble altogether, until at distances of about 100 yards and 
upwards the * maximum ” position becomes vertical, and it 
will be impossible to determine on which side the cable lies 
by the means described. 


Complexity of the Field—Another observation of import- 


ance is that the field appears to be complex. Owing, 


presumably, to a return current, or to eddy currents in the 
sea out of phase with the main current, the resultant field 
is rotating or elliptical. This is indicated by the fact that, 
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although positions of maximum and minimum sound are 
observable as the coil is rotated about a horizontal axis 
in the plane of the coil and parallel to the cable, yet 
there is no position of zero sound such as is obtainable 
when the plane of the coil is set perpendicularly to the 
cable. This absence of zero induction persists even to 
distances at which the maximum sound is weak. 

Screening.—In certain tests in which a copper-sheathed 
boat was used, if the boat was turned so that the copper 
bottom came between the exploring coil and the cable, the 
above-mentioned effect was intensified, and it became very 
difficult to distinguish a maximum or minimum point 
at all. 

Buried Cable on Land.—The writer's researches were 
chiefly confined to the case of the submerged cable, but 
figs. 3 and 4 are of some interest as indicating a similar 
distortion of the field in the case of a buried cable, owing 
to the conductivity of the earth. They also indicate the 
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great disturbance resulting from the presence of metallic 
masses ; a matter of special importance in the case of 
search coils carried on steel ships. The cable was buried 
about 14 in. deep only, and the current had a periodicity 
of 1,000 per second. 

In this case, the cable was in the form of a loop of 
limited dimensions, and the test had to be taken near one 
end of the loop, as indicated in fig. +. 

Fig. 3 shows the positions of the coil for minimum in- 
duction at varions points when the plane was kept parallel 
to the cable. That is, it shows the angle of the lines of 
magnetic force. It will be seen that they vary in precisely 
the same manner as with the submerged cable until the 
point 18 reached where great local distortion results from 
the proximity of an iron screen. l 

Fig. + indicates the positions of the coil for zero induc- 
tion. The short lines represent in each position the angle 
of the coil to the cable. The arrows indicate the direction, 
and the figures the number of degrees that the top edge of 
the coil was moved from the vertical. 


BALANCING AND ALIGNMENT OF THE 
ALTERNATOR ROTOR. 


By C. SYLVESTER, A.M.LE.E. 


THE balancing of the alternator rotor is not always com- 
pleted in the erecting shop. It is very often necessary for 
the balancing expert to be sent to the site of erection 
of the turbo-generator to try to minimise the whip of the 
shaft, due, in some cases, to an unbalanced rotor. 

The first indication of an unevenly-balanced rotor is 
excessive vibration just as the critical speed is reached. 
This is immediately followed by firing at the points on the 
alternator-end shields, where the rotor shaft projects 
through the shields near the slip rings. The clearance 
between the rotor shaft and the labrynth sectors connected 
to the end shields, in a 6,000-Kw. Curtiss turbo-alternator, 
does not exceed ‘010 in. If, owing to the whip of the 
rotor, these sectors commence to fire, the subsequent 
operation of balancing is simplified, since both the rotor 
shaft and the labrynth sectors will be marked at the points 
where they have been in contact. The balancing man can, 
therefore, carry out the adjustment of the balance weights 
with much more certainty than would be the case if he had 
no indication other than vibration to work upon. | 

The general arrangement for adjusting the balance 
weights on a turbo-alternator rotor is not generally under- 
stood. For the benefit of those who do not know, we 
illustrate the method in fig. 1. Here two weights, w, 
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Fic. 1. FIG. 2, 


which are really pieces of flat steel, are free to move in 
either direction in their respective grooves. Each plate is 
held in its groove by means of a set screw which is screwed 
into holes drilled and tapped in the end of the rotor. 

Each end of the rotor has two balance weights, so it will 
be seen that a very fine adjustment can be carried out, A 
good man at the job will have no difficulty in perfectly 
balancing a rotor in a very short space of time. These 
halance weights are fitted after the rotor is wound, to make 
up for any unevenness in winding. They have nothing to 
do with the -original balancing of the rotor, which is 
balanced both statically and dynamically before the opera- 
tion of winding is commenced. The method of obtaining a 
correct balance is by drilling out metal from certain 
portions of the rotor until a correct balance is obtained. 

The statical balance of a rotor is very important, and it 
is found that if a rotor is perfectly balanced statically, 
there will be very little necessity for further balancing when 
it is placed in the alternator, and run up to speed. It may 
be said, however, that it is possible to have out of balance 
masses, such as the balancing plates previously referred to, 
arranged to balance statically, yet they may not be in 
balance dynamically. 

Concerning balancing in general, a great deal has to be 
said for and against the methods of balancing adopted by 
the various firms which manufacture turbo-alternators, that 
is, when considering the type of bars used for balancing. 

For very small armatures which have to run at high 
speeds, balancing on knife edges is very satisfactory. 


Larger armatures, say, up to a ton in weight, may Se very — 


nicely balanced on picces of steel having a circular cross 
section, | 
For large alternator rotors, the balancing bars are of 
ample box section. The safe dimension of a good bar is 
that its depth should be at least one-eighth of its length, 
and the surface on the top of the bar should be sufficiently 
large to support a load, or weight, of 1,300 1b. per sq. in. 
Apart from balancing, the alignment of the alternator 
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rotor is, perhaps, the most important feature in connection 
with the erection of a turbo-generator. Of course, every 
effort is made at the works where the machine is manu- 
factured to minimise the trouble or possible errors which are 
likely to occur when the machine is erected in its position in 
a power station. Although these precautions are taken, 
they do not prevent mistakes being made which are not 
obvious until the machine has been run in, and is actually 
up to full speed. an 

The writer remembers how, a few years ago, a series of 
events occurred, in connection’ with the erection and test of 
a 6,000-Kw. turbo-gerterator, which were very instructive 

to those concerned. This machine was erected in a large 
power station, and, of course, the usual trouble, such as 
easing the turbine thrust block and adjusting the governor 
and valve gear, was experienced when the machine was run in. 

After drying ont it was decided to place the machine on 
load. Before this was done, however, a small hole was 
drilled in the end plate of the exciter bearing in order that, 
by means of a depth gauge, any lateral, longitudinal move- 
ment of the rotor, beyond that allowed by the rotor thrust 
bearing, could be detected. 

It must be remembered that the lateral movement of the 
alternator rotor is yoverned by the following items :— 

1. An error in alignment. 

2. An error in positioning the alternator stator. 

In the case under consideration it was found that up to 
To per cent. of full load there was no lateral movement of 
the rotor. From 75 per cent. to full load, after two hours’ 
run, a lateral movement of one-sixteenth of an inch was 
detected. The centre bearing cap which covers one end of 
the alternator rotor shaft and the turbine “ wheels ” shaft 
and coupling were removed, and the bearings were examined. 
Then it was found that the babbitt metal on the side of 
the rotor thrust bearing had been worn away to the extent 
of one-sixteenth of an inch. 

During the two hours’ run the temperature of the oil 
flowing from each of four bearings, was accurately deter- 
mined, and in no case did it exceed 130° F. This was well 
under the 170° maximum permissible temperature allowed 
by the makers of the machine. 

As above stated, the cause of the trouble was due to one, 
or both, of two items. The position of the stator was first 
checked, and it was found to be in the exact position upon 
the bedplate as marked at the works. Thinking that an 
error had been made, the stator was moved over towards the 
turbine for a distance of 4 in. The machine was again run 
up to full speed with full load upon it, and the lateral 
movement was again checked. After an hour’s run it was 
found that the movement was increasing. It was therefore 
decided that the trouble was due to an error in alignment. 

To check the alignment of the alternator and turbine 
rotors is not an easy matter, especially when it is considered 
that a long sensitive spirit-level will easily detect an error 
of ‘0005 in. This can easily be understood when it is 
realised that, apart from machining errors, the weight of 
the turbine and generator will cause the spirit-level to show 
a deflection of sometimes as much as ‘005 in., that is, from 
perfect levelling when the bedplate is grouted in, to the 
fixing of the turbine and generator upon it. It is, therefore, 
not wise to rely upon the reading of a spirit-level placed 
upon the machine bedplate, although specially machined 
levelling pads are left upon the bedplate for this purpose. 

In the case under consideration the alignment of the 
turbine and generator rotors was checked by the method 
illustrated in fig. 2. Here P is a steel plate cut to pass 
over the floating coupling between the turbine and generator 
shafts, The two edges of the plate, a and rx, were accurately 
ground. When the plate was placed in the position as 
indicated in the sketch, it was found that at the point c the 
edge of the plate was not resting upon the rotor shaft. 
This called for packing under the exciter pedestal bearing, 
and it was found that the insertion of a steel plate one- 
sixteenth of an inch thick was necessary before all four 
edges of the alignment plate were touching the two shafts. 

he rotor and stator shafts were then said to be in perfect 
alignment. 

Mea the machine was again run up to full speed, and 
3 under full load, it was observed that the lateral 

ovement was checked, but the oil temperature of the two 


inner bearings was considerably increased, due to the fact 
that the two rotor shafts were not in perfect alignment. 
This may appear to be strange, but it is nevertheless 
true, that to distribute the load over a set of bearings 
having an intermediate bearing it is necessary to set the 
bearings out of line. This rule is practised by the makers 
of turbo-generators and other electrical machines—such as 
motor generators, &c. To make this more clear, we will 
assume that 1, ?, and 3 in fig. 3 are oearings, and that $ is 
a turbine and generator shaft having a total weight of 
20 tons. For the sake of simplicity, it is assumed that the 
weights of the turbine and generator rotors are equal; a is 
the turbine side and 8 is the generator side of the machine. 
Now we can treat the two shafts as an elastic beam, since 
there is not sufficient clearance in the spigots of the floating 
coupling to allow any deflection of the shafts other than 
would occur if the coupling did not exist. This being so, 
as it is understood that the deflection of an elastic beam is 
in proportion to the load on the shafts, then the middle 
bearing must be set low in order to place more weight upon 
the two outer bearings. In this case the weight upon the 
centre bearing, provided all three bearings were exactly in 
line, would be about five-eighths of the total load, 12°5 tons ; 
the end bearings would each carry three-sixteenths of the 
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load, or 3°75 tons. Provided that it was decided to allow 
the bearings to be in perfect alignment, then it would be 
necessary for the centre bearing to be at least three times 
the length of each outer bearing. It would also be neces- 
sary to arrange for at least three times the amount of oil 
to flow to the centre bearing, not an easy problem, since the 
oil pressure would have to be increased in order that the 
bearing situated at the extreme distance from*the oil pump 
would receive its correct proportion of oil. 

It may be argued that, since the outer bearings are not 
carrying load in proportion to their design, the amount of 
oil to these bearings could be reduced. This is not so, 
because the amount of heat dissipated by the oil does not 
entirely depend upon the speed and friction of the shafts 
upon the bearings. The greater part of the heat to be dis- 
sipated is transmitted to the shaft from the turbine or the 
generator. 

It is absolutely essential that the oi] temperature should 
be kept as low as possible. The means available for doing 
this are as follows :— 

1. By regulating the amount of oil through each bearing. 
It is far better to have the temperature of the three bearings at, 
say, 125° F., than to have two bearings at 115° and the 
other at 145°. 

2. By regulating the amount and temperature of the 
cooling water through the oil cooler. Town main water is, 
of course, the coolest water to use, but it is very expensive. 
The ordinary circulating water can be, and is, used. Special 
arrangements should, however, be made for further cooling 
it before passing it through the oil cooler. 

In the centre bearings of the turto-generator previously 
referred to, the oil temperature was increased to 160° F., 
only 10 below the maximum specified by the makers. The 
use of town water to the oil cooler through a 1-in. pipe 
reduced the temperature to 145’ F., there being a decrease 
in temperature of 20° at the oil pump. Special cooling 
arrangements for cooling a by-pass supply from the circulating 
water system reduced the temperature to 150 ; this was 
with the power house temperature at 75° F. This was as 
much as could be done with the machine, because it was. 
urgently required for service, and as such it was accepted 
by the Corporation concerned. 

The lesson to be learned from the foregoing remarks is 
that, although a machine may be correctly designed, and in 
some cases partially tested at the works, errors are likely to 
be made which cause the outside erecting staff no little 
anxiety. When errors do occur the obvious thing to do is 
to overcome them in the most efficient and practical manner, 
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IMPORT DUTIES AND ENGINEERING INDUSTRY. 


Memorandum Prepared by the British Engineers’ Association. 


‘WHATEVER may have been the merits or defects of Free 
Trade in the past, the great changes that have taken place 
in the industrial and economic situation throughout the 
world demand a complete reconsideration of the fiscal policy 


of this country in the light of the facts and tendencies of. 


to-day, and that some measure of protection, in certain 
cases going beyond mere anti-dumping legislation, will 
have to be provided for the engineering industry if it is to 
thrive to the extent required to afford any prospect of ful- 
filling the new standard of life expectations of the work- 


people engaged in it.” 

In the above terms the Council of the British Engineers’ 
Association stated the requirements of British mechanical 
engineering industry, preparatory to the appearance of its 
representative, Mr. D. A. Bremner, with other industrial 
representatives, on a deputation to the Prime Minister on 
July 25th. On that occasion Mr. Lloyd George requested 
Mr. Bremner to submit a concise written statement of the 
matter. This was duly forwarded on August 8th, and took 
the form of a memorandum on “ Customs Imports Duties 
in Relation to the Engineering Industry.” On August 18th 
the Premier made his lengthy speech on trade policy and 
other subjects in the House of Commons. That speech 
revealed little of the mysterious contents of the much- 
discussed locked box, but it cannot be said that the absence 
of anything new or particularly definite or detailed came as 
a startling surprise to those who had closely followed the 
terms of the various answers that had been given by Mr. 
Bonar Law and Sir Auckland Geddes to Parliamentary 
questions. 

In brief, what Mr. Lloyd George did was to announce 
that import restrictions would cease on September Ist ; that 
proposals would be submitted to Parliament to deal effec- 
tively with dumping ; that the Board of Trade should be 
equipped with emergency powers to check a sudden and 
undue importation of goods at prices altogether below the 
cost of production in the United Kingdom owing to the 
collapse of exchanges ; and that the Board of Trade should 
have power to prohibit the import, except under licence, of 
goods which are in competition with key industries, 

Two of the chief considerations that arise for those 
interested in the various departments of engineering and 
allied industries will be:— What is dumping ? and what, 
in the Government view, are key industries? As to the 
latter point, we should hardly expect there to be room for 
doubt as to the right of certain departments of the electrical 
and engineering industries to be classed as key or vital 
industries, when we remember some of the dangers that 
brought us so near to calamity in the early stages of the 
war ; the record of national service demanded of engineering 
in bringing about the ultimate defeat of the enemy on the 
sea, on land, and in the air; and the great importance of 
these particular industries in assisting restoration, stabilisa- 
tion, and industrial employment, in these difficult after- 
war days. 

In the Memorandum referred to, Mr. Bremner first states 
that the question of Customs Tariff Reform as a whole 
involves considerations—political, diplomatic, military, 
national eccnomic, and international finance and exchanye, 
adding that no one industry, however great, nor any other 
sectional interest, however important, is competent to deal 
with all these considerations, and formulate a national 
policy. What he regards as the proper and only practicable 
course is for each industry, trade, or other sectional 
interest to submit its own special case to the Government, 
‘which alone is in possession of the comprehensive data 
and information required for the intelligent examination of 
the problem in its entirety.” We quote the following 
extracts from the Memorandum, in which he states the 
special case for the engineering industry, according to the 
views of the B.E.A. Council :— 


The problem has never been and never will be capable of 
solution by mathematical processes or with a scientitic degree 
of accuracy any process whatever. It will ever be im- 
Possible to forecast the net balance of financial advantage 
derivable from any given trade policy. ‘Lhe Government, 
with its expert advisers, and the vast store of information 
at its disposal, should, however, be able to determine the 
essential leatures of the policy that will yield the greatest net 
balance of advantage to British interests. 

Such a policy will prove to be neither pure Free Trade, 
which we have never bad, nor unadulterated Protection, but 
rather what may best be termed discriminative protection. 

To-day, it is no longer necessary to advance arguments in 
support of the statement that the engineering industry 18 the 
greatest of all key industries, without which every depart- 
ment of our national life would be paralysed. its main- 
tenance In a state of progressive development is, therefore, 
a vital national necessity. Even if this were not the case, 
and we were merely exercising a free choice of industries to 
be specially encouraged and developed, we would, if we were 
wise, select the engineering industry, because it is a high- 
wage industry, and one oť the few alfording any prospect of 
fultilling to any substantial extent the present-day standard 
of life expectations of the workpeople. This highly important 
fact has hitherto received but litcle attention, the publicity 
given to it having been almost negligible. 

Tables are included showing the relative average weekly 
earnings 1n six Classes of manufacturing trades in the year 
196, and the quantitative importance of the engineering in- 
dustry revealed in the figures for 1913 (exports and imports). 

The trade of the United Kingdom in the produce of iron 
and steel and engineering industries in the year 1913 was :— 


Exports (value f.o.b.) £130,673,748 
Imports (value c.i.f.) . 42,602,454 

The magnitude of this export trade is second only to that 
of the textile industry. 

Quite apart from its qualitative importance as a key industry 
these figures show that the engineering industry is an indis- 
pensable contributor to the means of payment for imports, 
and the maintenance of a satisfactory balance of trade. The 
economic situation left in the wake of the war makes it m 
unperative necessity to develop this great vital industry up 
to a standard of wealth productivity hitherto unprecedented 
in this country. If it failed us, what conceivable industry 
could take its place as a means of wealth production and 
high-wage employment for the workpeople engaged in it? 

In view of the changes that have taken place in the in- 
ternational industrial world, it is more necessary than ever 
before that really effective legislative provisions for the pre- 
vention of dumping should be brought into force without 
delay, but, as the Government is definitely committed to that 
policy, arguments in support of it need not be advanced here. 

Some Reasons why Import Duties should be Imposed on 
Engineering Produce.—Owing to the increased wages rates, 
reduced working hours, restricted output, and other causes 
beyond the power of the employer to compensate by his 
own ability and enterprise, the costs of production in this 
country bave reached a point at which our power to compete 
in the export markets of the world is gravely impaired. 

Unless the engineering industry can have a fair chance of 
securing a very large share of the home market, as a stabiliser, 
production on an economical scale, of the required variety of 
produce, will be seriously restricted, new enterprise will be 
discouraged, and a high rate of mortality may be expected 
amongst the smaller works and the infant industries started 
since the war began, whereby unemplovinent would be in- 
creased, and large capital investments sterilised. 

The home market component of the employed industrial 
capacity of the country, i.e., the home market component of 
the industrial “Joad factor,” exercises a powerful influence 
upon the nation’s ability to survive in the struggle for the 
export markets. 

Abnormally high wages costs cannot possibly co-exist with 
an unchecked inducement to the wagewarner to spend is 
earnings on the competitive products of other countries where 
the waves cost per unit of value produced is substantially 
lower. The two conditions are mutually exclusive. 

Tn addition to wages costs, there are taxation and other 
items in the cost of production, bevond the control of the 
manufacturer, which unfavourably affect our competitive 
power. ; 

If the manufacturer be unable to sell his goods, either 
abroad or at home, where the cause of his impotence, resides. 
his activities must speedily come to a standstill, and 1t would 
be interesting to know whence his discharged employés would 
expect to obtain the wages which even the engineering 1M- 
dustry had proved unable to afford. 

Imperial Preference should assist the fortunes of the en- 
gineering industry by increasing its chances of successful 
competition in a large and important section of the overseas 
market, and providing secure ground for the expansion © 
its productive capacity. It is, however, recognised that this 


| | 


q 


pona a a CEE ES ESTE DR EEE LID EEL ETE CDE TEE ETL DEE DEEL EEDA LENE ELD AAD LA LIK, 


Yol. 85, No. 2,179, Avavsr 29, 1912] THE KLECTRIOAL REVIEW. 


. 268 


question involves many considerations lying outside the 
province of any one industry. l i ; 

Jhe memorandum sets torth the following essential condi- 
tions to be fultilled by a trade policy :—- 

‘he consumer must be saleguarded froin exploitation by the 
protected trades. 

‘the export trade must be preserved and developed to the 
greatest possible extent, even at the cost of allowing a rebate 
equal to the import duty on foreign raw and semi-manutac- 
tured materials for re-export in a more advanced stuge of 
manufacture. . 

Subject to any tariff which may be imposed under a system 
of Imperial Preference, all raw and semi-manufactured mate- 
rials not producible in the United Kingdom should be ad- 
mitted duty free. l 

Import duties should be imposed on raw and semi-manu- 
factured materials producible in this country, though not vet 
being produced, provided that the facts and circumstances 
warrant the beliet that a protective duty will induce their 
home production, but, unless that expectation be fulfilled 
within a reasonable time, the import duty should be with- 
drawn. 

Obviously, the scientific adjustment of import duties for 
protective purposes must be based on the ratio of the cost 
of a given home-produced article, to the cost of a similar 
article of equal quality delivered c.i.f. United Kingdom from 
a foreign country of origin. 

Import duties imposed primarily for the protection of home 
industry, and not for revenue purposes, must be high enough 
to protect, otherwise they merely act as an irritant to all con- 
cerned. Haphazard compromise in fixing tariff rates fails to 
meet the practical requirements of the case. 

For example, in the case of an article manufactured in 
Japan, and delivered c.i.f United Kingdon port, at a cost of 
£10, as compared with a British home production cost of £20, 
it would be futile to put on an import duty of even 50 per 
cent. ad valorem. The only alternatives in such a case are 
free import or probibition. Although this hypothetical case 
may be an extreme one, it illustrates the absurdity of much 
that has been said and written about putting on ** moderate `’ 
import duties. It also indicates the uselessness of some of 
the tariff schemes prepared by various bodies in which import 
duties of 5 per cent. or 10 per cent., or some other con- 
venient figure, have been proposed, more or less haphazard. 

The fact that, in the cauldron of war, the industrial and 
other economic conditions throughout the world have under- 
gone a revolutionary change, and have been left in a seething 
state, as yet far removed from the stage of crystallisation, 
makes it extraordinarily difficult to devise a tariff, with any 
certainty that the rates of import duty will satisfy the con- 
ditions of even twelve months hence. 

_A thorough examination of the relevant new facts and 
circumstances and the acquisition of experience must precede 
the formulation of a so-called “ scientific tariff.” This will 
take some considerable time, but the industries of the 
country cannot afford to wait on counsels of perfection. In 
the meantime, it should be quite possible to decide the main 
features of our future trade policy, and devise such a scheme 
of import duties as would safeguard our home industries and 
permit of the withdrawal of the existing import restrictions 
and prohibitions, which, without being a source of any 
revenue, are disliked at home and viewed with suspicion and 
Irritation abroad. 

Subject to such revision by competent authority as may 
be necessary from time to time, these import restrictions and 
prohibitions must, however, remain in force until the Govern- 
ment has declared its trade policy, and they are either with- 
drawn or replaced by a tariff. as the case mav be. 

Subject to military and international political considera- 
tions, the practical merits of a national trade policy must be 
measured by its effects on the employment and earnings of 
the people and of the capital invested in the principal in- 
dustries of the country. 

The decisive test of the economic merits of any given set 
of conditions is the resultant sustained average purchasing 
power of the entire population, conditioned by the mainten- 
ance of an adequate minimum living wage, and the avoidance 
a “lige Inequalities in the distribution of the fruits of in- 

ustry. 


THE GOVERNMENT STATEMENT AS TO 
TRADE POLICY. 


(IMPORT RESTRICTIONS AND ‘‘ Key ’’ INDUSTRIES.) 


Wira reference to the Prime Minister’s statement in Parlia- 
ment on Monday, August 18th, on the subject of trade policy 
the Board of Trade makes the following announcement as to 
the steps which are proposed in connection with imports of 
goods from abroad. 
, Legislation will be introduced when Parliament reassembles 
n the autumn :— 
(a) For the protection of goods manufactured in Great 
ritan and Ireland against dumping by taking power to 
Prevent the sale in this country of similar goods beneath their 
Price in the country of origin. 
_ (b) To enable the Board of Trade to check any flood of 
Imports (for instance from Germany) that might arise from 
è collapse of exchange so disproportionate to costs of produc- 


tion in the country of origin as to enable sales to take place in 
this country at prices altogether below costs of production here. 

(c) To deal with unstable © key ” industries in the following 
Way :— 

A limited number of unstable “key” industries will be 
scheduled, the products of which will be prohibited from 
importation into this country except on licence. sate 

Pending legislation, a general licence under the Prohibition 
of [import Proclamations will be issued by the Board of Trade 
having effect as from September 1st, 1919, and authorising the 
unportation into the United Kingdom of all goods with the 
exception of those in the following list, which will be treated 
as unstable ` key ’’ industries :— l 

1. All derivatives of coal tar generally known as intermediate 
products capable of being used or adopted for use as dyestufis 
or of being modified or further manufactured into dyestutts. 
All direct cotton colours, all union colours, all acid colours, 
all chrome and mordant colours, all alizarine colours, all 
basic colours, all sulphide colours, all vat colours (including 
synthetic indigo), all oil, spirit and wax colours, all lake 
colours, and any other synthetic colour, dyes, stains, acids, 
colour acids, colour lakes, leuco acids, leuco bases, whether :n 
paste, powder, solution, or any other form. 

2. (1) Synthetic drugs (including antiseptics). 

(ii) Synthetic perfumes and flavourings, synthetic photo- 
graphic chemicals, synthetic tamins, esters and acid deriva- 
tives of aromatic hydrocarbons, alkaloids and their salts 
(except quinine), and various organic chemicals. 

(iii) Analytical re-agents, and various fine chemicals. 

3. Optical glass, including lenses, prisms, and like optical 
devices. 

. Scientific glassware. 

. Illuminating glassware. 

. Laboratory porcelain. 

. Scientitic and optical instruments. 

. Potassium compounds. 

. Tungsten powder and ferro-tungsten. 

10. Zine oxide. 

11. Lithopone. 

12. Thorium nitrate. 

13. Gas mantles and mantle rings. 

14. Magnetos. 

15. Hosiery needles, latch. 

16. Gauges. 

In addition to the above, in pursuance of the undertaking 
given by the President of the Board of Agriculture in the 
House of Lords on March 19th, 1919, the prohibition on the 
importation of hops will be continued for the present. 

It is not proposed to make any addition to the above list 
unless and until Parliament so determine, with the possible 
exception that in the event of the contingency foreshadowed 
in paragraph (b) above arising, it might be necessary to 
suspend temporarily all or any of the imports from the country 
affected by the collapse of exchange. 


Loxa TerM CREDITS FOR EXPORT. 


The Board of Trade further announce that an office will 
shortly be opened under management appointed by the 
Board for furnishing sterling credits in accordance with the 
scheme for assisting the exportation of goods to certain dis- 
organised parts of Europe, which was referred to by the 
Prime Minister in the House of Commons last Monday. 
The credits will be based on bills drawn in this country by the 
seller ot the goods and accepted by the buyer, and will be 
subject either (a) to the deposit with an approved bank in 
the country of purchase of currency to an amount required 
by the office, or (b) to a guarantee of currency of a required 
ainount by an approved bank, or (c) to arrangements for the 
handing over of produce of the buying country, or (d) to the 
deposit of securities with the approved bank or the oftice 
under the scheme. The office will fix periodically the amount 
of currency required to be deposited per £100 sterling, aud 
will have power to vary its charges according to the nature 
of each transaction. The credits will continue for euch 
periods as the office may determine in each case, having 
regard to the economic prospects of the country concerned 
and the character of the business, but the maximum period 
will be three years. The charges for each period of six 
months will be on a rising scale in order to induce early 
liquidation. 

The oflice will be entitled (a) to take over and liquidate 
collateral pledges, (b) to have recourse against the acceptor 
of the bill for any deficiency, and (c) to have recourse against 
the guarantor. The credits furnished will not as a rule 
exceed 80 per cent. of the prime cost of the goods sold, plus 
freight and insurance (including the charge made by the 
office). In_ special cases, however, at the discretion of the 
executive the amount may be increased. but in no case will +t 
exceed the prime cost plus freight and insurance (including 
the charge made by the office). If the proceeds of the Bill 
are less than the prime cost plus freight, plus insurance (in- 
cluding the charge made by the office), the loss represented by 
the difference will be divided between the office and the 
drawer of the hill in the proportion of four-fifths to one fifth. 

Business will be taken onlv through banks and on the 
reports of hanks, and the aggregate amount of credit to be 
granted will not exceed £26,000,000. 

The area and classes of goods to which the scheme relates 
will be settled from time to time by the Government, but 
credit will not be furnished either for the export of raw 
material or for the sale of stocks held by Government de 
partments. 
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THE WATER POWERS OF THE BRITISH EMPIRE. 


THE second report of the Water-power Committee of the Con- 
joint Board ol Scientific Societies states that the importance 
ul developing water-power resources is becoming to an in- 
creasing degree appreciated throughout the more progressive 
portions of the Kmpire. The British Governmeut bas ap- 
pointed a Comittee to investigate the water-power resources 
of Great Britain and Ireland; in India two eminent engineers 
have been appointed by the Indian Government to investigate 
the more promising sites; in Ceylon the water-power question 
is being considered by a committee appointed by the Ceylon 
Governinent; in British Guiana the discovery of large deposits 
ot bauxite has suggested a possible and immediate use for 
the enormous water powers which the colony possessi in 
Canada the Government and community are fully awake to 
the necessity of such developments; in Australia a preliminary 
investigation ordered by the Government of New South Wales 
has been commenced, and in Tasmania developments are 
progressing as fast as conditions permit. A great desire to 
promote hydro-electric schemes is ‘manifesting itself in New 
Zealand, and the Government is actively interesting itself in 
the investigation of promising schemes, and in the East 
African Protectorate, Government sanction has been obtained 
for the appointment of a special water engineer to organise 
a hydrometric survey of the Protectorate. 

The committee draws attention to the intense interest in 
the development of their hydraulic powers, which has been 
in the immediate past; and is at present being shown by the 
majority of the European States. ‘This has been largely due 
to the great demand for power for the manufacture of muni- 
tions, combined with the general world shortage of coal. In 
the countries at war, the normal development has been 
accelerated in a very large degree. Thus in France since the 
end of 1915, some 850,000 H.P. has been actually put into com- 
Inission or is in process of active development, and by the end 
of 1921 the country will have at least 1,600,000 m.r. under 
control, as compared with 750,000 H.P. before the war. In 
Italy concessions totalling over 250,000 H.P. are already under 
way, and it is estimated that schemes totalling 2,000,000 H.P. 
will be in operation in a few years. In Norway, Sweden, and 
Switzerland large developwents have been in train, while 
in Iceland a hydro-electric scheme contemplating the develop- 
ment of over 1,000,000 H.P. from the River Fjorsaavasdraget 
is planned by an Icelandic company. In Spain various large 
projects are under consideration, including one on the Douro 
which is estimated to be capable of giving some 350,000 H.P. 
In Bavaria a large project has been initiated to be financed 
in pai by the State, in part by the various towns interested, 
and in part by existing stations; the total cost of the scheme 
is about 78 milion marks. In Wurtemburg, Saxony, and 
Prussia the State is to participate in the development and 
administration of electricity works. In Austria some 433 
falls, with an aggregate average yield of 1,500,000 Kw., have 
been surveyed; of these 17 have been secured outright, while 
seven additional concessions are pending. ‘The aggregate of 
these 24 schemes totals 135,000 kw. Other large hydro-electric 
schemes have been planned, and include an installation of 
some 25,000 kw. on the Talebor River, and one of some 
120,000 Kw. on the Wallsee. 

The note in the first report relative to the electrification of 
railroads requires amplification in view of recent developments. 
In the United States, 440 miles of the Chicago, Milwaukee, 
and St. Paul Railway, comprising 590 miles of single track, 
have already been electrified, while contracts for the electrifi- 
cation of other sections of the line have been let, and on the 
completion of this work the total length of electrified track 
on the system will be about 860 miles. Electric power is 
obtained from hydro-electric stations. 

In France much of the line of the Compagnie du Midi in 
the region of the Pyrenees has alreadv been electrified with 
the aid of water power, and the electrification of trunk lines 
in Imany other countries is at present under consideration. 

The figure quoted in the first report of the Committee for 
the water horse-power developed in the United Kingdom is 
much too low. The latest available statistics show that 
approximately 172,000 B.H.P. is developed in comparatively 
sinall units in the various industries, and, as this does nut 
inclide the hydro-electric stations at Kinlochleven, and in 
North Wales, the total developed power is apparently ap- 
proxunately 210,000 B.H.P. 

Some information has now been obtained relative to the 
water powers of British Guiana. The principal available 
water powers he on the Essiquibo River, with its tributary 
the Potaro, the Mazuruni River, and the Cuyuni River. On 
the Potaro River, the Kaieteur Gorge has a total drop of over 
1,000 feet. The Kaieteur Fall itself has a vertical drop of 
over 740 feet, the width of the head of the fall being about 
40) feet when the river is full. In times of exceptional 
drought, however, the width shrinks to 50 or 60 feet. 

No actual measurements have as yet been made by the 
Governinent of the colony, but it is evident that the potential 
water power of British Guiana is extremely large. Thus 
the Kaieteur alone at the fall and gorge, assuming a mean 
depth of 10 ft. over the fall, offers possibilities of 2.5 mil- 
lion B.H.P. The power developable in periods of drought, 
assuming a width of 60 ft. and a mean depth of five feet. 
would be about 125,000 B.H.P. As very extensive deposits of 
bauxite have been proved in British Guiana, the country 


would appear to be exceptionally well situated fur becoming 
an luportant producer ol aluminium for the HKinpire. 

Hydro-electrical development in Canada has attained a 
stage fur mm advance of that as yet obtaming in auy other 
part of the Empire, and the information given in the first 
report of the conmnittee as to the organisation existing in 
the dominion for the collection of information as to water 
resources and their developments is ampliied in the second 
report. 

‘the Hydro-electric Power Commission of Ontario, in initiat- 
ing a new development at Niagara, has issued specifications 
that show a notable increase in the size of units to be em- 
ployed. This 1s known as the Chippawa-Queenston develop- 
ment. The water will be brought trom beyond the Falls 
along a canal 13 miles in kenah. now under construction, 
and the total capacity will be 300,000 H.P. Specifications bave 
been issued for four single-runner vertical turbines of 52,500 
H.P. each, at 305 ft. head and 157.5 R.P.M. Tenders have been 
received frorn three wellknown American firms. The genera- 
tors will be of 45,000 kilovolt-amperes capacity at SU per cent. 
power factor, 25 cycles, 12,000 volts, These turbines will be 
considerably the largest ever built. The highest powered 
machines now in operation are believed to be the two 22,500- 
H.P. units at JOS ft. head of the Washington Water-Power 
Co., Washington, U.S.A., with an overload capacity of nearly 
25,000 H.p., and the largest in dimensions the nine 10,500-H.P. 
units, at 30 ft. head, of the Cedar Rapids Manufacturing and 
Power Co., St. Lawrence River, Quebec, Canada. The highest 
powered vertical turbines are the six 20,Q00-H.p. units of 
the Laurentide Co., at Grand Mere, Quebec, Canada. ‘This 
Commission initiated, organised, and operates what is believed 
to be the largest electric transmission system in the world. 
It has ten systems in operation in Ontario. The largest is 
that known as the Niagara system, which now supphes 118 
municipalities with a total population of nearly 1,000,000, the 
greatest length of transmission from the source of power 
being 274 miles and the main line voltage 110,000. Including 
the other nine systems some 225 municipalities are supplied 
by 3,000 miles of transmission lines. 

A complete census of hydro-electric developments through- 
out Canada has been completed by the Dominion Water- 
power Branch in co-operation with the Dominion Bureau of 
Statistics, and shows a total of 2,305,310 hydro-electric H.P. 
now developed. This is an increase of nearly 33 per cent. 
over the less complete figures given in the first report of 
the committee. The increase in the last eight years has been 
126 per cent. This brings up the developed hydraulic H.P. in 
Canada to 276 per 1,000 of the population. The most recent 
figures available for the United States indicate less than 
100 H.p. Respecting capital cost, an analysis of the returns 
for 70 representative hydro-clectrie stations with an aggregate 
capacity of 746,000 m.r., omitting real estate, transmission, 
and distribution, shows an average total construction cost 
of £14 4s. per installed turbine H.P. 

The chief electrical engineer of New South Wales estimates 
that 300,000 H.p. is continuously available from 18 schemes 
already investigated or partially investigated. The chief 
powers are on the Snowy River (137,400 u.p.); the Clarence 
(100.000 H.P.); and the Tumut, Shoalhaven and Nytmboida 
(each about 10,000 H.P.). 

In Victoria the large scheme for utilising the available 
Water powers between the Kiewa and Snowy Rivers is still 
under consideration. Jt is estimated that the scheme will 
give more than 100,000 H.P. at an estimated total outlay on 
a pre-war basis of £575,000. 

Lhe Tasmanian Government hydro-electric department is 
continulng its policy of surveying, as opportunity permits, the 
wore promising sites. At present the principal purchasers 
of power from the hydroelectric department are the Hobart 
Corporation for tramways and general municipal require- 
ments, the Electrolytic Zinc Co., and the Hydro-Electric 
Power & Metallurgical Co., Ltd., which has installed works 
for the manufacture of calcium carbide. The present capacity 
of these works is 5,0UU tons per annum, but it is proposed to 
Increase this. It is estimated that the electrolytic zinc plant 
may eventually absorb up to 26,000 H.p. here appears to be 
every prospect of a ready demand for all the hydraulic power 
which can be developed by the department. 

In Papua, or British New Guinea, taking all the rivers of 
any size, With their tributaries, in the Central, North-Eastern, 
Kumusi, and Mambare Divisions, it is estimated that the 
available horse-power would be somewhere in the vicinity of 
6,000,009); and af the huge river systems in the Gulf, Delta, 
and Western Divisions were included, JQ million H.P. would 
be well under the mark. 

In addition, it is estimated that the occupied territory of 
German New Guinea affords possibilities of between 7 and 
10 million H.P. , 

A great desire to promote hydro-electrie schemes is mani- 
festing itself in New Zealand. ‘The ‘success which has attended 
the hydro-electric works at Coleridge is apparently baving 
considerable influence in favour of constructing other power 
schemes throughout the dominion. A scheme for the develop- 
ment of three important sites in the North Island has been 
prepared. From these it is proposed to develop 130,000 H.P. 
requiring a plant capacity, in the main power stations, of 
160,000 H.P. The scheme is intended to render power avall- 
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able for every householder in the island and for any industry ; 


also for main-line electrification, light railways, and for coal 


and other mines. The sources mentioned are capable of 


supplying much more power than it is proposed to develop 


under the present scheme. Various new industries depending 
on the supply of electrical energy are either started or are 
proposed, and it seems clear that the Government will be 
drawn into extensive hydro-electric development for the 
whole of the dominion. id ap 

In Rhodesia a gauging of the Zambesi at a point five miles 
above the Victoria Falls shows that the volume of water was 
11,750 cu. ft. per second. It is estimated that the available 
fall is 315 ft., which would correspond to an output of about 
350,000 B.H.P. l 

In East Africa three projects, each of about 2,000 H.P., are 
being negotiated within 50 miles of Nairobi, and numerous 
smaller projects are being developed. In 1918 Government 
sanction was accorded to the appointment of a special water 
engineer to organise and carry out, so far as funds may allow, 
a hydrographic survey of the protectorate. 

The committee emphasises the fact that an adequate supply 
of suitably trained engineers is essential to the attainment 
and maintenance of such a position in the hydro-electric 
world as is commensurate with the importance and capacity 
of the British engineering industry. It attaches great jiin- 
portance to the early provision of training facilities in one 


or more of the engineering schools in this country. i 
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ELECTRIC TRACTION IN MINES. 


Some progress has already been made in the installation of 
electric locomotives working from the pit mouth, and. in cer- 
tain types of mines, into the main galleries, but it is not 
possible to take the large locomotives into the smaller 
galleries. There are certain prejudices against the use of such 
means of transport in mines, particularly coal mines, where 
there is risk. of explosions due to sparking. | It is believed, 


Fic. 1.—MINE ENTRANCE TUNNEL. 


however, that these prejudices will eventually be overcome as 
ìt should not be a difficult matter to render safe a self-con- 
tained battery locomotive. 

oth Modern Transport and the Commercial Motor, from 
which the following particulars are taken, recently described 
some interesting experiments now being made at the iron-ore 
mine recently opened at Irthingborough, Northants, by the 
Ebbw Vale Steel, Iron and Coal Co., Ltd. At this mine con- 
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Fig. Y.—A Larcr ELECTRIC Mint LOCOMOTIVE. 


‘tious resemble those generally prevailing in America, as the 
pe ance to the workings is practically on the level, having 
: n bored into the side of a hill. The workings are 
Pproached by a tunnel (fig. 1), within which there are two 


railway tracks of 3-ft, gauge, over which loaded trucks are 


drawn to the calcining plant by large American electric loco- 
motives (fig. 2) which draw current at 250 volts from overhead 
wires extending down the tunnel. From ‘the workings 


trucks are hauled to the main (overhead) system by means of 


self-contained battery tractors manufactured by British 
Electric Vehicles, Ltd., of Southport. We described some of 
this firm’s trucks on page 136 of our issue of August 1st: 
The tractors are charged at a charging station situated 
three-quarters of’ a mile within the mine. The initial charg- 
ing current, supplied by a converter, is 34 amps. diminishing 
to 7 amps. at the end of the charge; the time taken for a full 
charge being roughly seven hours. Each B.E.V. locomotive 
hauls one truck, which weighs 15 cwt. unladen and 3 tons 
10 cwt. when full, so. that the actual weight of iron ore 
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Fic. 3.—B.E.V. TRACTOR IN MINE GALLERY. 
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carried on each journey is 2 tons 15 cwt. Up to the present 
the experiments with the B.E.V. tractors have, we under- 
stand, proved satisfactory. Fig. 3 shows one of them passing 
the mouth of a gallery. 

The tractor battery consists of 24 cells of the “Ironclad 
Exide ” I.M.V. 6 type manufactured by the Chloride Electrica] 
Storage Co., Ltd. To facilitate handling, the battery is fitted 
in four trays and housed in two compartments at each end 
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Hic. 4.—ELEVATION AND Pran or B.E.V. BATTERY TRACTOR. 


of the tractor, as shown in fig. 4. The motor is specially 
designed for traction purposes; all gear wheels are machine 
cut and case-hardened, and ball bearings are fitted to all 
moving shafts. 

The drum type controller will stand currents up to 150 ampz. 
continuously, and will give three speeds. in either direction. 
The length of the tractor is 6 ft. overall and the wheel base 
only 2 ft. 4 in., so that. it can easily negotiate sharp curves. 
At Irthlingborough the tractors run on a 3-ft. gauge, but thev 
can be built for any gauge from 19 in. upwards. The rated 
speed is 6 M.P.H. when light and 5 m.P.m. when loaded: the 
rated mileage being 20 miles on one battery eharge, but oy 
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boosting the daily mileage can be increased to approximately 
3 miles. The tractors are capable of hauling a load of 10 tons 

on the level or of 3 tons up a gradient of 1 in 40. We under- 

stand it has not been possıble so far to compile any statistics 

of costs of transport by tractor compared with animal or 

human means of propulsion, but battery tractors possess 

undoubted advantages, and they will probably play an im- 

Prani part in the haulage of coal and ore in mines in the. 
uture. 
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CABLE AND WIRELESS SERVICES. 


EMPIRE Press UNION'S REPORT. 


In response to an invitation from Lord Milner’s Committee, 
appointed to deal with the subject of improved cable facilities, 
the Kmpire Press Union selected a sub-committee to offer 
suggestions for that object. Though the sub-committee con- 
sisted of gentlemen immediately connected with the Dominions 
and Indian Press, its deliberations were intended to cover the 
needs of the general public as well as those of the newspapers. 
We give below a brief abstract of the sub-committee’s report. 

‘The commercial classes and the Press have suffered together 
during the past four years of cable chaos. The Eastern cables 
suspended, for a time, the transmission of messages at Press 
rates, and Press messages sent to the Antipodes on the already 
overcrowded Pacific cable were so heavily delayed as to be 
almost worthless when they arrived at their destination. The 
newspapers were not spared this disappointinent though they 
used the full rate of 3s. a word for the majority of their 
communications—a charge of five-fold the Press rate tarifi. 
On the Eastern service the Government wordape rose from a 
pre-war average of 3,000 words a day to over 50,000. lor 
many Weeks the Eastern route was so heavily loaded with 
work for the Far East, and chiefly for the Governinent, that 
the Eastern companies declined to take any Press or public 
messages to the southern hemisphere. India was long ago 
deprived of the old Indo-European lne,*and was compelled 
to take many cable messages through America and Japan; 
the whole Australian service was thrown upon the Pacific 
route of a single wire line. Now that the war has ended, it 
is possible to consider how an improvement can be brought 
about. An extension of the wireless system has many advo- 
cates; Wireless has great potentialities, and it has already 
made great strides. It is for the Government to settle whether 
wireless should be in public or in private hands. India has 
an efficient internal svstem for the uses of the Government, 
but no regular connection with the world systems. The 
erection of at least one station of very high power would put 
all India into communication with high-power stations. in 
other parts of the world. There is so great urgency for 
improved communications that as a provision of large wire- 
less stations can be more speedily effected than the laying 
of long sea cables, this conmmittee recommends that no time 
be lost in deciding how an extension of the wireless system 
will meet the needs of the hour. Wireless messages from 
Carnarvon have been picked up by relatively small apparatus 
in Australia; also small receiving instruments in operation 
in India obtained the first authentic news of the German 
losses in the Jutland fight by picking up wireless messages 
of the German Government. This committee is assured that 
the world communications by wireless would be greatly 
facilitated if extra powerful stations were built in India, 
Australia, Montreal, and Vancouver. But it may be some 
vears before transmission of messages by wireless can approach 
the certainty that is now attained on cables, and however 
good wireless may prove to be. cables are not likely to be 
supplanted. Unfortunately, the cables have to make up 
great leeway. The Eastern Co. hopes to finish a new cable 
from England to Gibraltar before the end of September. It 
has a project on hand for an additional cable from Malta, 
down the Red Sea to Singapore, and it is hoped that in two 
or three vears this work will have been completed. If sub- 
ventions have tncreased commercial communications by mail, 
it is reasonable to expect that a well devised system of cable 
subvention will also be fruitful of good results. It was by a 
sound svstem of subvention that the Pacific cable was brought 
into existence, and the flow of tratte Is now sufficient to 
releve the guarantors of all responsibility. Without that 
means of communication, the world would have been paralysed 
during the war; the Pacific cable was able to carry not only 
the messages of the Australian Government, but it proved of 
preat assistance to home authorities when the Eastern cables 
were overcrowded, or broken down. It is a marvel that the 
Pacific eable has lasted seventeen years without a fracture 
in its deepest part. Unfortunately, the Pacific cable has 
one long unbroken stretch of 3.980 miles, which section con- 
stitutes the bottle neck of the whole service. In order to 
make sure of that route being maintained, a new cable should 
be laid throughout—from Bamfield to Norfolk Island, and 
certainly. in the first instance, from Bamfield to Fanning 
I-land. This would be an important link in the * All Red ”’ 
route which the Empire Press Union has advocated for 
several vears; the necessity of the *“ All Red” route is ad- 
mitted by every authority. Tt may be considered that the 
Government's acquisition of the German cable to America. via 
the Azores, now extended to Halifax, is sufficient for the 
Atlantic link of that route, But it is not a quick cable, and 


it is in the hands of the bureaucratic Post Ottice. When the 
large number of Amerivan-owned cables that cross the Atlante 
are remembered, and the favoured treatinent of American 
Press nessages, It 1s surely not too much to hope that a 
British Kmpire cable will svon be laid from -lrelanu to New- 
foundland, whatever use may be made of the newly acquired 
cable via the Azores. ‘Vhe link trom Halifax to Bauifiela is al- 
ready covered by-the Pacitic Cable Co.'s lease of the Canadian 
Paane Railway wire. That wire is not a Government pro- 
perty; 1t works well westwards trom Montreal, but between 
London and Montreal there 1s trequent trouble. It is a matter 
for consideration whether the Pacitic Cable Board could not 
take over the ex-German cable, via the Azores, trom England 
to Halifax. Since the armistice, and notably this spring, up 
to 1,000 words a day were sent under the äs. rate. For ‘two 
or more months the Eastern Co. could take no public or Press 
cablegrams of any kind. Owing to the breakdown of several 
of its wires, the company was unable to handle anythine 
more from London than the very heavy Government messages, 
Another important improvement in the cable service that 
would be welcomed would be the creation of an “urgent” 
rate between England and Australia. Thirty-one countries 
accept "urgent " telegrams; these messages take precedence 
of other private telegrams, and are charged for at triple rates. 
Great Britain is not among the 31 countries referred to. This 
is a matter of great importance to the public as well as to the 
newspapers. 

To sum up, the committee suggests that :— 

1. Immediate steps be taken to improve the existing cable 
services by reducing the wordage of Government messages 
and otherwie relieving the present congestion on the wires. _ 

2. Every possible assistance be given by the Government 
to the cable companies to enable thein to expeditiously repair 
their lines. . ad 

3. An adequate system of wireless be established as soon as 
possible. 

4. A second cable be laid without delay, as a part of the 
“ All-Red "scheme. from Bamfield to Norfolk Tsland. ane 
certainly, in the first instance, from Bamfield to Fanning 
Tsland. 

5. Better use be made of the ex-German Atlantie cable. 

6. Subventions be granted with a view to reducing cable 
and wireless rates, in order to encourage intercommunication 
between all parts of the Empire. 

7. The deferred Press tariff should be resumed, and extended 
as soon as possible to South Africa and India. 


THE ELECTRICITY SUPPLY BILL. 


In view of the interest which has been excited by the Home 
Secretary's having withdrawn his amendment, by which the 
words “Jess depreciation ’’ were to be omitted from the 
purchase clause of the Bill, the following extracts from the 
“ Parliamentary Debates” will give our readers the official 
facts of the case. 

On the orders for the day for July 31st, the Home Secre- 
tarv’s amendment stood as follows :— 

Clause 7, page 5, lnes 5 and 6, leave out ‘ less denrecia- 
tion.” ` 
During the debate on that day the following occurred :— 

Mr. SHorTT (Home Secretary): .. . If you take compul- 
sorily away from a concern its generating station, and it ean 
be shown you thereby cripple the rest of the concern, that 
is an exceptional circumstance, and practically the onlv ex- 
ceptional circumstance which we had in mind. ... If the 
companies are prepared to aceept some such words as those 
with the same meaning, and to submit to be bought up less 
depreciation, I am more than content. 

Later on in the morning the following was moved by Mr. 
G. Banrour: In sub-section (2), paragraph (b), after the word 
depreciation ”? (Co less depreciation °) to add the words ‘ but 
with the addition of a sum as compensation for any dainage 
shown to have been sustained by any company, body, or 
person due to the severance of the generating station or mam 
transmission Hne.” 

Major Bares moved as an amendment to the proposed 
amendment at the end, to add the words, © always having 
regard to the value of the obligation in sub-section (9) of 
this clause.” 

Words, as amended, there inserted. [The Home Secretary 
did not inova the amendment standing in his name. 
Tt would appear that there was a misunderstanding—the 
Home Secretary being under the impression that Mr. Balfour's 
amendment was in substitution for his amendment, whereas 
Mr. Balfour and others contended that it was in addition 
and not in substitution therefor. J 

On August 5th Mr. G. BALFOUR moved in sub-section (2). 
paragraph (b), atter the word ‘ depreciation” (“and the 
acquisition of the site therent. less depreciation ’'), to insert 
the words, © but including an additional sum as compensation 
for the unexpired tenure of such generating station or main 
transmission line.” This amendment, he said, goes on the 
same lines as the amendinent which stood in the name of the 
Home Secretary, and which has been removed from the paper. 
I think we have a right to raise the point. 

Mr. SHortr: Quite so. 


i 


iy a n 


q—— 


Vol 85. No. 2,179, Avausr 29, 1919.] THE ELECTRICAL REVIEW. 


267 


L aalala 


_ BaLrouR: It was on the paper the last time the com- 
site ers and we were left under the impression that the 
matter would be covered by the Home Secretary. 

Mr. SHORTT : It was agreed that the two amendments were 


moved. ;_. i 

M Dou : We did not discuss any of the amend- 
ments. It is quite possible that there was some mis- 
understanding. I am quite ready to admit frankly that 
it is possible, and I can quite see why the Home Secretary 
k I meant his other amendment to_be 


possibly did thin 
eee I said so. The hon. Member for Oxford (Mr. 
Marriott) crossed to ask this question, and returned to say 


it was quite understood that the other amendment would 
stand. I frankly admit that in my desire to facilitate pro- 
ceedings, and being & new member—you will understand the 
difficulties under which a new member labours in these 
proceedings—I have been the cause of putting the committee 
to some trouble in the matter. But the committee will agree 
that, no matter how much trouble we are put to, and however 
unfortunate I may have been in causing it, It would be a 
disaster if we should pass the purchase terms on which every- 
one is to be settled with in the future. on any basis which 
is unjust and unreasonable. That 18 why I have put this 
amendment down again in manuscript. I have endeavoured 
to assist the Government on all occasions to prevent them 


. being in the position of inserting in this Bill anything which 


would look like extracting the maximum terms from the 


companies. I desire to see the Government take the minimum 
terms which are fair, just and equitable. The Home Secre- 
tary put down an amendment in which he stated he was 
willing to pay the cost of the generating station and the main 
transmission line without any deduction for depreciation. 
Before the war you have £100 invested in a generating station. 
Under 1888 terms to-day you would pay £220 or £240 for that, 
less depreciation. If you take off depreciation from that you 
would arrive at a figure of from £160 to £200, according to 
the newness of the station. That is under the terms of pur- 
chase which any local authority would have to pay at the 
date of maturity.. That would save the State from £60 to 
£110. The Home Secretary refuses to give £100 for a legal 
claim of from £160 to £200. He is adopting an entirely unfair 
position. Is he going to withdraw from that position? If 
not. it is nothing but plain, brutal robbery. ... 
[Amendment negatived.] 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communt- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Manufacture of Rheostats. 


I notice in the current issue of the Review under the head- 
ing ‘‘ New Electrical Devices, &c.,’" some interesting informa- 
tion under the title “ Improved Rheostats.”’ 

I agree with your remarks that these resistances were made 
entirely in Germany prior to the war, and it is perhaps well 
known that Messrs. Ruhstrat, of Gottingen, were the largest 


makers. 

[ am particularly interested in the illustration under fig. 2, 
as I happen to know that the particular article shown is of 
original German manufacture, and has never been made 
in this country up to the time of writing, and to me it seems 
unfortunate that a foreign production should be illustrated 
In your journal in connection with text which would tend 
to lead the publie to believe that it was of British design and 
manufacture. : 

Further, the use, of fireenamelled and other forms of steel 
tube, wound with superficially oxidised wire, and slate rheo- 
stats having wire wound in grooves cut in the edges, together 
wth the use of graded windings, were all introduced by 
German firms several vears prior to the war, and cannot be 
considered as modern improvements. 

l want it to be clearly understood that I ain interested in 
the manufacture of these types of regulating resistances, and 
use al] the features above cited, and therefore I am naturallv 
desirous that the trade and public should know that my firm, 
ìn common with other manufacturers, have copied and not 
originated these particular features. 

L. F. Fogarty. 


Ruislip, August 25th, 1919. 


| Mesors. Tsenthal & Co. inform us that the pamphlet from 
Thich we derived the illustration, fig. 2. on p. 236 of our last 
i was sent to us in error: it is not in circulation, and has 
zs superseded by Section IT. of their new catalogue, which 
nase x preparation. The rheostat illustrated in fig. 2 was 
ok in this country. While both tubular and slate 
ee 9 were of German origin, we are informed that many 
ale Se aed Popod in the British-made pat- 
ye 3 7 e $ 

Tenth hn Rea meer on the market by Messrs. 


AN AEROPLANE FACTORY LIGHTING. 


THE importance of good lighting in factories is universally 
recognised in theory, but is often ignored in practice. “It is 
possible by improvements in artificial lighting to increase 
production by Íl per cent., to decrease spoilage by 25 per 
cent., to reduce accidents by 25 per cent., to achieve a higher 
standard of workmanship, to maintain daylight efficiency 
throughout the night shift, and generally to increase the 
efficiency, comfort, and satisfaction of employés. 

The points summarised in the previous paragraph are not 
merely disputable arguments, they are facts which represent 
the considered opinion, not only of the majority of progressive 
factory owners, but also of the British, French, and American 
Governments. Moreover, the total operating cost of an arti- 
ficial lighting installation on the most up-to-date lines, includ- 
ing interest on investment, depreciation, maintenance, and 
power cost, is roughly one-half of 1 per cent. of the wages 
bill, so that even if good lighting costs a little more than 


Fig. 1.—Sopwitn AERC“SANE Factory SHOWING GENERAL 
LIGHTING. 


bad lighting, it is obviously uneconomical to waste com- 
paratively expensive manual labour in order to save a few 
pence in lighting costs. 

During the war close attention was paid to this question 
of lighting in all munition and aeroplane factories, because 1+ 
was realised by the authorities that without efficient illumina- 
tion maximum production was absolutely impossible. <A 
good example of artificial lighting scientifically designed 
to meet the requirements of maximum 24-hour production is 
afforded by the installation in the Sopwith aeroplane factorv 
at Ham Common, Surrey. In the wartime manufacture of 
aeroplanes the two chief considerations were speed and accu- 
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Fio. 2.—Main Bay or Facrory SHOWING UNIFORMITY of 
LIGHTING. 


racy of production, and in order to ensure these ch istic 
it was obviously essential that the artificial a AA 
be adequate, comparatively shadowless, and entirely free from 
glare. In the case of the Sopwith factory these illumination 
qualities are assured by the use of Mazda half-watt type 
lamps in B.T.H. “ Industra ” semi-indirect fittings Aauipeed 
with opalescent reflector bowls. The large main havs rhown 
in our illustrations, are lighted by 1,000-watt lamps, in pendant 
pe as a at a height of 30 ft., and 42 ft. apart 
ae ee 300-watt lamps are used, also in seml-indirect 

The average illumination intensity throughout the factory 


is 3.5 ft. candles, which is amply sufficient f í 
involved in the manufacture of aeroplanes. Ae oF the 
illustrations, which are reproduced from untouched photo- 


A studv of the 
graphs taken by the unaided light of the Mazda units will 
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indicate the approximate uniformity of the illumination, and 
the absence of hindering shadows. 

This installation is a good example of modern industrial 
lighting practice. General lighting 1s employed because it is 
the only practicable method in large shops in which it ‘is 
desired to have uniform illumination over the entire area, 
including , passages and alleyways, so as to give complete 
freedom in the location of machines and work benches. And, 
of course, a general lighting installation is considerably easier 
and cheaper to install and maintain than a local lighting 
system with innumerable small units involving a constant 
risk of breakage. 

The need fot maximum production is as great now as it 
was at any time during the last five years. Good lighting, 
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Fic. 3.—INDUSTRA SEMI-[NDrRECT FITTING. 

which .did so much to aid production during the war, is of 
equal value to peace-time industry. l Pi 

: Fig. 1 shows the general lighting with 1,000-watt Mazda 
balf-watt lamps in ‘‘ Industra °” semi-indirect fittings in the 
maih bay of the Sopwith aeroplane factory. Fig. 2 is another 
view of the main bay, showing the uniformity and compara- 
tive: shadowlessness‘of ‘the lighting, while fig. 3 is the B.T.H. 
‘‘Tndustra ” semi-indirect fitting, as used in the installation. 

The lamps and fittings used in the Sopwith installation 
were manufactured by the British Tlhomson-Houston Co., Ltd., 
of Rugby. 
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REVIEWS. 


Papers on the Design of Alternating Current Machincry. By 
C. G. HawkKINs, M.A., 8. P. SmitH, D.Sc., and S. NEVILLE, 
B.Sc. Pp. xv + 3%, 97 figs. London : Sir Isaac 
Pitman & Sons. Ltd. Price 18s. net. 


This book is a collection of four papers dealing with the 
design of slow-speed and high-speed alternators and of in- 
duction motors. It is not intended to constitute a complete 
treatise—as would be impossible in a volume of the size—but 
deals with the theory of the subject generally, and with some 
of the more difticult problems of design in particular. There 
is little co-relation between the papers, but the authors con- 
sider that they have an added value if read in the sequence in 
which they are presented. l 
‘The book is of a class that cannot be too heartily 
welcomed. All its authors have undoubted academic qualifica- 
tions, and in addition, at least two of them are engaged in 
the actual designing for commercial purposes of the class of 
electrical machinery with which they deal. There is thus 
the happy combination of the application of the academic 
mind to the solution of the practical problem, and of equal 
importance, the practical mind applied to the academic 
problem. Designers of the old school who achieve success 
as much. by inspired guesswork as by philosophy may look 
somewhat askance at the wealth of detail with which the 
authors concern themselves, particularly on the subject of the 
turbo-alternator. With the large and expensive modern turbo- 
alternator, however, the importance of forecasting the be- 
haviour of the machine with the greatest possible accuracy 
cannot be over-estimated, and any development of designing 
procedure that aims at such a result’ is completely justified, 
even though some additional work is involved. The two 
determining factors of this policy are the very low cost of 
designing a large alternator, compared with its value, and the 
Virtual impossibility of making alterations once the machine 
is built. With smaller machines, errors of design can often 
be corrected by rewinding some part or by improving the 
ventilation, but after the modern turbo-alternator is completed 
any efective alteration involves complete reconstruction, at 
disastrous expense. The work of the authors, therefore. im 
aiming at the most precise methods ef design is entirely 
praiseworthy. 

The book contains much that is original. and no designer 
or advanced student who takes his work seriously ean afford 
to be without it. The first paper is bv Dr. Smith, and deals 
with the general theory and design of alternators. and there 
is worked out the design of a slow-speed alternator and of 2 
turbo-alternator. Dr. Smith has the happv gift of being able 
to present the very complicated subject with which he deals 
in a very clear and readable form, and few estudents or 
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designers can fail to profit by reading this paper. The same 
remarks apply to the fourth paper, also contributed by Dr. 
Smith, on the subject of the theory and design of the in- 
duction : motor. The second paper, written by Mr. Hawkins 
and Mr. Neville, deals with the magnetic circuit of the turbo- 
alternator with a cylindrical rotor, and with the shape of the 
flux wave. With the very high magnetic. densities in the 
rotor of the modern turbo-alternator, the accurate determina- 
tion of the exciting current is of vital importance, and the 
thorough and logical manner in which this difticult subject 
is treated constitutes an important addition to the little that 
has so far been published. Mr. Neville contributes the third 
paper on the subject of the magnetic calculations for tapered 
teeth and for slotted structures generally. For the most 
part the work is quite original, and Mr. Neville is to be 
congratulated on his achievement. The paper has the hall- 
mark of clear and logical thinking, and furnishes striking 
evidence of how precision is now taking the place of approxi- 
mation in modern machine design. | 

It 1s regrettable to see such an excellent book marred by 
a number of inaccuracies that the exercise of a little more 
care could have prevented. A drawing is givén in the first 
paper of a 2,000-Kw., 3,000 R.P.M. turbo-alternator, arranged 
for axial ventilation. There is shown a small duct for the 
air inlet, and one of exactly similar size for the air outlet, 
and a calculation shows that if there passed through the 


machine the volume of air that the author specifies, the ` 


velocity through the two ducts would need to be about 
18,000 ft. per minute—an impossibly high value, having 
regard to the path of the air flow. The fact of the author 
providing for a mean air velocity through the axial ducts in 
the machine of about 4,000 feet per minute, shows that he 
has no lack of knowledge on the subject, and to anyone 
familiar with this class of machine it is fairly clear that there 
as been an error of draughtsmanship, the stator shown 
being in every way of the conventional pattern for radial 
ventilation instead of bemg arranged for axial ventilation. 
Moreover, although a correct drawing of the stator segment 
is given in another illustration, fig. 18b, it is incorrectly 
shown in fig. 18. In the same paper there is given a drawing 
of a 750-KW., slow-speed alternator, fig. 18, showing the 
poles, the mm and the wheel centre cast integrally in steel 
with the hub unsplit. The diameter of the pole circle is 
nearly seven feet, and the probability of an unsound casting 
due to cooling contraction would be considerable. It is 
unsatisfactory to put forward such a design for students and 
others to copy. The stator segment in this drawing is also 
shown incorrectly. In the last paper there is: given a drawing, 
fig. 18, of a 100-H.P. induction motor. The design of the 
bearing has been arranged for a split bush and split housing, 
but these parts are shown unsplit, and it would be practi- 
cally impossible to assemble the motor. Screws are provided 
for adjusting the bearing bracket to give a uniform air-gap., 
but the brackets are registered without clearance on the 
stator frame, and so the object of the screws is defeated. 
Moreover, the adjusting screws are provided at the slip-ring 
end, but not at the driving end—another oversight. 

The fact that the book will be read .widely by students 
should have impressed the authors with the importance of 
avoiding any expressions likely to mislead the inquiring ‘but 
inexperienced inind. There is, however, a number of state- 
ments that are likely to be misunderstood. In the first paper 
the author would lead his readers to believe that the alterna- 
tor driven by a water turbine has to be especially constructed 
because its normal peripheral speed is so much greater than 
that of the engine-driven alternator. This statement may be 
true in some cases, but the main reason for the difference 
in construction lies in the great overspeed of about 80 per 
cent. of a water wheel against only 20 per cent. or Jess with 
an engine. In the same paper, when speaking of a cast-iron 
rim for an alternator rotor, the author states that the poles 
“ must be bolted on.” whereas it would appear that he really 
means to say that steel poles and a cast-iron rim cannot be 
cast integrally. It is an unfortunate statement to put before 
a student since there are other and perhaps preferable 
methods of attaching poles to a rim, that do not involve the 
use of bolts. l 

When calculating the stator core loss, the author employs 
an empirical formula of which the origin is not given. Now- 
adavs, designers work to the “ total loss ” figures furnished 
by the core steel makers. and whatever may be the imper- 
fections of such a method, it constitutes the only convenient 
means of comparing one quality of steel with another. W ith 
the various qualities of core steel now available at widely 
different prices, it is one of the designer's responsibilities 0 
decide between quality and price. No reference is made to 
this matter, and the omission is the more important because 
the author uses the same values in the loss formula for the 
core steel for a turbo-alternator as for a slow-speed alternator. 
thus implying that the same quality should be used for the 
two cases: in general such would not be the case. The 
section that deals with mechanical stresses gives a table show- 
ing the factors of safety in the various parts of the turbo- 
alternator rotor. but in the absence of the minimum Per 
missible values the table can have but little value to those 
who may consult it for the purpose of acquiring information. 
Also, the stresses are calculated at the normal] running spee“. 
and no reference is made to the much greater stress at the 
test over-speed. On page 126 the radius of. gyration 18 Te 
ferred to as “the radius of the centre of granity. | wn 
dealing with the important subject of the. ventilation © 8 
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turbo-alternator; the author says: ‘‘The problem of tlie 
air supply in a turbo-alternator does not resolve itself so muc 
into What We want as to what we can get under the givén 
conditious of head and resistance to air-ħow.” The desigiier 
has the head of air sotuewhat under bis control, and the other 
factor, the resistance to airflow, is practically altogetber 
tinder his control. The head of air is regulated by the rotor 
diameter, and providing ducts to permit of the tlow of the 
necessary Volume. of cooling air is one of the wost vital factors 
that the designer needs to observe. It is therefore decidedly 
wrong for the author to tell his readers that the air-tlow is 
not regulated by the designer. 

A feature of the book ıs that it is prefaced by a list of 
symbols. Anyone who has been concerned with symbols for 
electrical work must be too well aware of the many ditt- 
‘culties involved to be very critical, and there would have 
‘been little to say on this subject had it not been for the hope 
expressed by the authors that the list they give will be 
adopted by other writers. A careful examination of the book 
gives the impression that this ambitious hope is not likely to 
be realised, since the authors are quite unable themselves to 
adhere to the list given. Dr. Smith departs from the list 
occasionally, principally with regard to subscript letters, and 
presumably these departures are accidental. Mr. Hawkins 
and Mr. Neville. however, both break away from the list 
quite openly, and Mr. Neville even gives a list of his own. 
To take a typical case, “x” in the general list stands for 
“reactance °; in Mr. Neville’s lst it stands for © width of 
slot,” but as actually employed ìt expresses ‘‘ width of 
tooth.” For a list of symbols to have any value it must 
be entirely dependable, so that when the book 1s consulted 
in a hurry the meaning of all the symbols given in the 
formule can be found without fail by referring to the list. 

The book is well printed, 1s singularly free from misprints, 
and has the type of binding that a reviewer at least appre- 
ciates, that causes the book to remain fully open at any page 
without the use of paper-weights. 

The imperfections, to some of which reference has been 
made, are of very small importance compared with the great 
merit of ‘the book. The book should be in every technical 
library in the country, and should be at the elbow of every 
student who seeks to master his subject. and of every de- 
signer concerned with the production of important electrical 
machinvery.--S. F. B. 
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A SUGGESTED BRITISH EMPIRE 
PATENT LAW. 


THe following report of a committee on patent law amend- 
ment, Which was adopted by the Council of the INSTITUTION 
or BLecrTRicaL ENGINEERS on July l4tb, appears in the July 
Issue of the Journal :— 

Numerous schemes for enabling patent protection to be 
secured expeditiously and ut a reasonable cust in the whole 
or in certain parts of the British Empire by means of a single 
patent have been proposed from tinue to time, but most əf 
these, though at first sight apparently sound and likely to be 
beneficial, have the serious practical drawback that to make 
them effective would involve radical changes in the existing 
Statute Laws of the different parts of the Expire. 

The scheme outlined in this report alms at carrying out 
What should be the main objects of any Eiupire Patent Law, 
viz. :— 


l. Low cost. © . l 

2. Kase of application throughout the Empire. 

3. Reciprocity. 

4. No change involved in the existing laws of the Empire. 
5. Adherence to the scheme optional by any Dominion. 


Under this scheme any person may obtain an Empire patent 
covering as many. of the British Dominions, Colonies, De- 
pendencies, and Protectorates, collectively referred to in this 
report, for convenience, as territories, as he may select, by 
Inaking application to the British Patent Ollice. The fees 
puyable will be the sum of the existing local Government 
fees in the selected territories, plus such small fee as may 
be charged by the Britsh Patent Office to cover the expense 
of carrying out its part of the scheme. The application will 
be examined and the patent granted in the same way as is 
an application for a British patent, and the specification when 
printed will bear the names of the selected territories In 
which it is effective. Thereafter the patent will be assimilated 
with the domestic patents in each of the selected territories, 
and will be subject to the local laws in such territories 
for the determination cf validity, infringement, and all other 
questions affecting letters patent after grant. TÈ 
dn the appendix will be found a list of the 48 Dominions, 
Colonies, Dependencies, and Protectorates of the Empire 
which have their own separate enactments for granting 
patents, 

It is clearly desirable in the interests of inventors and of 
thë public and industry generally that the cost and trouble 
of securing patent protection throughout the Empire should 

materially reduced. 
' Careful consideration has been given to the suggestion that 
a patent should be qbtainable covering the whole of the 
ntish Empire in the same way that a patent in the United 
States covers all the States in the Union, but there are wo 


many difüculties connected with such‘a scheme that it is 


not telt any practical result can be expected of any attempt 
to elaborate a proposal along ‘such lines. It is beheved that 
the present scheme is practical, and has the merit that it 
can easily and immediately be ‘put into operation without 
disturbing the existing laws in’ the various territories in the 
Ew pire. s3 ' 

lt is assumed that usually an inventor will apply for a 
patent first in that part of tbe Empire in which he is 
domiciled or bas his business or, manufacturing establishment, 
iu order tu secure wthout delay. protection for his inveution, 
and it is not proposed that the existing Puteuts Acts or 
Ordinances in the various parts of the Empire should in any 
way be disturbed. (This, however, does not mean that the 
Governments of the various Dominions, &c., should not be 
urged to amend their laws so that they may all be made as 
uniform as possible in at least their principal provisions.) 

The scheme proposes that in each territory a sbort Act or 
Ordinance should be passed to the effect that any Empire 
patent which has been made applicable to such territory 
shall be received and treated by it in all respects as though 
such patent were a patent which had been granted under 
the territorial Patent Law. This is important, for otherwise 
there would exist two classes of patents, and difliculties might 
arise in interpreting them in the Courts and elsewhere. ‘The 
fact that the form of the specification and claims of the 
Empire patent iight differ somewhat from that of the 
doa ng patent should not give rise to any practical dift- 
culties. 

lt is obvious that such an Empire patent as is proposed, 
in order to secure uniformity, which js essential, must be 
issued from one centre, and that centre it is suggested should 
be the British Patent Oftice. 

It is recommended that the Empire patent should be 
applied for and issued in the same way as a British patent. 
Where a British patent has been applied for or obtained, 
the Empire patent will be a duplicate of it. 

An applicant residing in any part of the British Empire 
may apply for a patent either in his own Dominion (being a 
Dominion granting a patent) or in any other part of the 
Empire granting a patent, and shall have a sufficient period 
—1S months is suggested—from the date of bis first application 
in any part of the Empire in which to apply for an Empire 
patent. An Empire patent if applied for within such period 
shall have a priority date as of the date of application for 
the corresponding patent first filed in any part of the Empire. 

This provision should not give rise to any difficulties, as 
the practice would follow .that of applications for patents 
under the International Convention, which gives a_ period 
of one year within which applications may be filed in any 
of the countries belonging to the Convention. 

To carry out the scheme it would be desirable to establish 
an Empire patent department of the Patent Office in London, 
in which all applications for Empire patents would be filed, 
and the appropriate fees paid, in respect of the selected parts 
of the Empire. To this department would also be paid at 
the appropriate times such renewal fees as mav be necessary 
for keeping the Empire patent in force in such parts of the 
Empire as the patentee desired to maintain the patent. The 
Empire patent department would transmit through the 
appropriate channels the fees received and due to each of 
the Dominions, &c., in respect of the Empire patents issued, 
and also the renewal fees, if any, paid ou such patents to 
keep them in force. 

It is urged that whilst it would be highly desirable for 
all parts of the Empire to adhere to this scheme for an 
Empire patent from the outset, it is not necessary that the 
adoption of the scheme should be delayed until this has 
been achieved. Valuable progress wonld result if certain 
parts only of the Empire decided to adopt it at first, and 
power Were given to other parts of the Empire to adhere 
to the scheme at a later date. 

Tt is strongly recommended that the Empire natent should 
rest on its own foundation in each part of the Empire. This 
naturally follows from the suggestion that the Empire patent 
should be assituilated with the domestic patents in the various 
parts of the Empire, and read and interpreted in accordance 
with the law and practice obtaining in each part of the 
Eimpire. If, for example, in an infringement or revocation 
action or like proceeding in the United Kingdom or in any 
Dominion, the patent were declared invalid, this should not 
affect its validity in another Dominion in which the validity 
of the patent was not attacked or in which such an attack 
failed owing to the circumstances being different. These are 
substantially the conditions which obtain at present in respect 
of the separate patents issued by the various Dominions. 

As to the fees payable in respect of the Empire patent, it 
would be very desirable for the various Dominions to agree 
on a scale of reasonable fees to be payable on application 
for a patent and at uniform times for the renewal of the 
same during its term. It is realised that the fees pavable 
at present in respect of both these conditions vary considerably 
in the different Dominions, in some of them being very 
reasonable and in others inordinately high, and that the 
amount of fees payable do not in some cases correspond in 
amount with the extent of the territory covered or the volume 
of the trade in a patented article which may reasonably be 
expected to be done in connection therewith. However, for 
the same reasons that the establishment of an Empire patent 
has been advocated along the lines contained in this report. 
and in order that objections to the early commencement of 
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the echeme may not be raised by the various parts of the 
Empire on the ground of loss of revenue, It 18 suggeste 
that the fees payable im any of the Empire territories shoul 
remain as they are at present. It 1s believed, however, that 
the reduction in fees which is recommended would be more 
than made up in the total amount received by the greatly 
increased number of patents applied for im the various 
Dominions under the present scheme. l , 

It might be suggested that if the fees in the various 
Dominions are not reduced no great reduction 1n, the cost 
of protecting an invention by patent in the Empire under 
this scheme would result. This, however, 15 not so, as the 
cost at present is not so much due to the Government fees 
pavable as to the expenditure necessary in preparing, filing, 
and prosecuting an application for a patent separately N 


each of the Dominions. 
w. M. MORDEY, 
Chairman of the Committee. 
June 21st, 1919. 
APPENDIX. 


Empire Dominions, êc., having their own separate 
cnactments for granting patents. 


Australian Commonwealth, Bahama Islands, Barbados, Ber- 
muda, British Guiana, British Honduras, British Solomon 
Islands Protectorate, Canada, Ceylon, East African Protec- 
torate, Egypt, Falkland Islands, Federated Malay States, 
Fiji, Gambia, Gibraltar, Gilbert and Ellis Islands Colony, 
Gold Coast Colony, Grenada, Hong-Kong, Hyderabad, India, 
Jamaica, Johapur, Johore, Kedah, Kelantan, Leeward Islands, 
Malta, Mauritius, Mysore, Newfoundland, New Zealand, 
North Borneo, Nigeria, Nyassaland Protectorate, Rhodesia 
(Southern), St. Helena, St. Iucias, St. Vincent, Seychelles 
Islands, Sierra Leone, South Africa (Union of), Straits Settle- 
pen ers Trinidad and Tobago, Uganda Protectorate, 
Zanzibar. 


————— 


BUSINESS NOTES. 


Coastwise Trade.—In consequence of the withdrawal of 
coastwise steamers & large volume of tratie has been diverted 
frou sea to rail, with the result that the railways are now 
burdened with traftic which they have not previously carried. 
The absence of normal coastwise shipping facilities is unpeding 
the transport of the food supplies of the nation, of the raw 
iuaterials needed in our mills, factories, and workshops, and of 
our manufactures for export, and thereby the cost of living is 
advanced, the re-establishment of our industries and com- 
merce is retarded, and the difticulties of finding employment 
are increased. In these circumstances there is urgent necessity 
to relieve the railways of such trattic as can reasonably be 
carried coastwise. The continued application of pre-war rates 
to the carriage of goods by rail offers strong monetary 1n- 
ducements to traders to use the railways for all goods, includ- 
ing those which can be sent forward as conveniently coastwise, 
but the unrestricted use of the railways is interfering with 
the tow of trafic through the ports, and thereby placing 
limitations on both ımports and exports. There is therefore 
urgent necessity to use to the full the coastwise services, but 
they can only be re-established on a pre-war footing by being 
assured of a reasonable amount of regular traffic. Full ser- 
vices cannot be maintained if they have to depend on the 
carriage of casual trafic which is from time to time shut 
out by the railways. To meet these difficulties the War 
Cabinet have given directions to the railway companies that 
no goods which have been imported foreign, or which are 
intended for export foreign, shall be carried by rail between 
points which can be effectively served, in whole or part, by 
coastwise carriage. For this purpose schedules of traffic will 
be prepared by the Home Trade District Transport Com- 
mittees in consultation with representatives of the railway 
companies on those committees, and all goods’ included in 
such schedules (whether transhipment goods or otherwise) 
will be carried, in whole or part, coastwise, at the freights 
and charges then current, and on the terms and conditions 
i H ae ren tie Bill, conditions of carriage and/or 

e ne 
cargo carried Spaces in poin non- Uae for NOREC EAGLE 


The difference between the freights and charges so paid 


(other than demurrage), and the amount of the railway rates © 


and charges which would have been j 2 
ld ha n payable if the trafh 

a been carried by rail will be refunded by the Railway 
Sas Committee or their agent to the trader by whom 
Oar are has been made. All applications for refunds 
aye odged within three months of date of forwarding 
of t e traffic. All persons having goods to forward under this 
D must lodge an application in the form annexed 
the Home Trade District Transport Committee for the 
an om which the goods will be consigned, and must 
o y the directions given by that committee as to the route 
eee means by which the goods are to be forwarded. Traders 
will greatly facilitate the prompt carriage of goods by lodgin 
ao application forms at least ten days before the Saad 
will be ready for shipment. The districts for which Home 
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e District Transport Control Committees have been 
appointed, and the address. of each of such committees, to 
which all communications are to be sent, are given below. 
This arrangement is entirely of a temporary nature, and 
subject to termination at any time. 

Home TRADE District TRANSPORT Committee. 


Restor (covering the Bristol Channel).—Secretary, Mr. E. A. Clark, 25, Great 
George Street, Park Street, Bristol. ‘Phone 4720. f 

Giascow (covering West of Scotland).—Secretary, Messrs. Pardie, Glen & Co., 
55, West Regent Street, Glasgow. ‘Phone, Douglas 1400. 

Hu (covering the Humber and East Coast Ports).--Secretary, Mr. T. W. 
Prickett, Land of Green Ginger, Hull. ‘Phone 4660. 

J.eitn (covering Edinburgh and East Coast of Scotland).— Secretary, Mr. G. C. 
Duff, 8/9, Commercial Street, Leith. ‘Phone 602, 603 and 604. 

Lonpon,—Secretary, Mr. O. C. Baylis, 1, Scething Lane, E.C.3. *Phone, 
Avenue 4826. 

Mersey (covering Liverpool, Manchester, Birkenhead, and West Coast Ports). 


Secretary, Mr. J. W. Lester, 211, Tower Buildings, Liverpool. ‘Phone, 


Central 6335. 
NEWcastLe (covering the Tyne and Tees).—Secretary, Mr. C. E. Hull, Mer- 


cantile Chambers, Newcastle. ’Phone, Central 898. 


The Proflteering Controller.—The President of the Board 
of Trade has appointed Mr. W. J. Hands, 0.B.E., to be Controller of 
the Profiteering Act Department. All communications in con- 
nection with the administration of the Act should be addressed to 
the Controller, Profiteering Act Department, 1, Queen Anne's Gate 
Buildings, Westminster, 8.W. 1. (Telegraphic address, Profactdep, 
Vic. London.) 


G.E.C. Boy Scouts’ Summer Camp.—The G.E.C. Boy 
Scout Troop (184 Midland), which consists of “ Witton ” boys, held 
its Summer Camp this year during August holiday week at Hun- 
stanton, the camp being pitched on the golf links adjoining the 
beach. Favourable weather was experienced, and the 51 members 
who attended had a good time. A full programme of events was 
carried out with a maximum of success. These included a troup 
cricket match, Cricket Match v. Dunlop Scouts, athletic sports, 
Football Match v. Dunlop Scouts, boxing tournament, excursion to 
Sandringham, and last, on the evening befote the return, a camp 
concert. Every credit is due to Scoutmaster ‘W. Wilson for the 
success of the camp. eo> 


Fire —Fire occurred on August 90th in the electric 
motor house at the works of the Redheugh Sheet Iron and Steel 
Co., Gateshead. The building was gutted, and the whole of the 
electrical equipment rendered useless. 


Non-Ferrous Metal Industry Act.—A list of further 
additions to licences granted under this Act was published in the 
London Gazette for August 19th. 


Bankruptcy Proceedings. — CECIL SauL NATHAN, 
99, New Bond Street, W., company director, &c.—The creditors under 
this failure met by adjournment at the London Bankruptcy Coart 
on August 22nd, before Mr. F. T. Garton, Official Receiver. 
atatement of affairs was submitted showing total liabilities £5,482, 
of which £5,065 is expected to rank, against assets 108. 8d. The 
debtor formerly carried on a contracting agency business for the 
Brush Electrical Engineering Co., and also on his own account 
at 39, Victoria Street, Weatminster. He has also acted as director 
or otherwise of a number of companies, including Engineering 
Proprietary. Ltd., Ives Engineering Co., Ltd., Draycott Engineering 
Co., Ltd., Weldon Engineering Co., Ltd., Associated Aircraft Co., 
Ltd., Motor Maintenance, Ltd. (lately Tooting Aircraft, Ltd.), Air- 
craft Consolidated, Ltd., Cowper-Coles Aircraft Co., Ltd., and Wm. 
King & Son, Ltd. The debtor attributes his position to the failure 
of Engineering Proprietary, Ltd., to discharge its liabilities. In 
the absence of any offer or resolution, the case was left in the 
hands of the Official Receiver to be wound up in the usual manner. 


Stamped or Pressed Metal-Wares Trade. — The 
London Gazette for August 26th publishes a notice of the intention 
of the Minister of Labour to make a special order applying the 
Trades Boards Acts, 1909 and 1918, to the above trade. 


Patent Restoration.—An order has been made restoring 
Letters Patent No. 6,887 of 1913, granted to W. B. Good & Robesi, 
Ltd., for “ An Automatic Morse Recorder.” «’. 


The Change-Over at Armstrong, Whitworth’s. —MESSRS. 
Sin W. G. ARMSTRONG, WHITWORTH & Co., LTD., have issu 
through their Central Commercial Department, 8, Great George 
Street, Westminster, 8.W. 1, a fine brochure of between 50 and 60 
pages, describing the company’s war-work in the production of 
battleships, guns and gun carriages, naval gun mountings, ammu- 
nition, cartridge cases, fuses, shipbuilding, aviation, aeroplanes, 
airships, &c, A brief concluding chapter alludes to the extensive 
scheme of reconstruction and re-arrangement of the works at 
Elswick, Scotswood, and Openshaw, for the supply of commercial 
products on a large scale, including turbine and internal com- 
bustion engines, engineers’ tools, and machine tools. The engine 
works department has been amalgamated with the firm of A. & J. 
Main & Co., Ltd., as Armstrong, Main & Co., Ltd., and the motor- 
car department with Siddeley-Deasy & Co., Ltd., as the Armstrong; 
Siddeley Co., Ltd. 


Liquidation. —WEDMORE ENGINEERING Co. (1919), LTD. 
—Winding up voluntarily with Mr. W. Johnstone, “ Perivale,” 
Cornwall Avenue, Church End, Finchley, as liquidator. 


Book Notice.—‘ Proceedings of the American Institute 
of Electrical Engineers.” Vol. XXXVIII, No. 8. August, 1919. 
New York: The Institute. Price $1. 
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The Birmingham Fair.—Firms who intend taking space 
at the British Industries Fair (Birmingham), which is to be held 
from February 23rd to March 5th, 1920, ahould send in their appli- 
cations without further delay, in order that the grouping scheme 
may be carried out to their satisfaction. Communications should 
be sent to the General Manager, British Industries Fair (Bir- 
mingham), 1920, Chamber of Commerce, Birmingham. 


The Engineers’ Amalgamation Scheme.—According to 
Press reports, meetings were held on Monday in London and Liver- 
pool in support of the scheme for amalgamating the A.S.E. and 
other engineering Trade Unions in one body, to be known as the 
Amalgamated Engineering Union. The Manchester Daily Dispatch 
says that the A.S.E. report for 1918 shows that the membership 
exceeds 312,000, and the total funds aggregate £ 2,633,000. If the 
present scheme goes through, there will be in the new Union 
500,000 members, and the funds will amount to £3,500,000. 


Strike at Halifax.—From the Leeds Mercury we gather 
that a strike has been in progress during the past six weeks at the 
works of the Campbell Gas Engine Co., Halifax, the employment 
of ex-Service men as trainees being the ground of the disagreement. 
Jt is stated that the company last week issued an invitation to those 
disapproving of the strike to resume work not later than Sep- 
tember Ist, with the guarantee that if they were expelled from 
their Trade Union for so doing, similar benefits to those they 
would have had by remaining in the Union would be forthcoming 
through the company. An Approved Society, it was indicated, 
would be established under trustees to ensure this. On the top of 
the standard rate of pay the company would institute an individual 


bonus system of payment on output. 


Catalogues aud Lists.—Messrs. SripLex CONDUITS, 
Ltp., of Garrison Lane, Birmingham, have just resumed the 
publication of their house magazine, /ustallation News, No. l of 
the new series is dated August, and it mentions, as a matter of 
historic interest, that ‘‘Simplex * becomes of aye this year, the 
company having been formed in 1898. There are editorial notes, 
comments predicting a boom in electric domestic appliances, and 
‘Remarks at Random,” by Simple Simon. The Simplex Roll of 
Honour gives the names of 19 men who fell, out of a total of 124 
employés who joined the Forces. There are some observations on 
better conduit wiring, and some appropriate after-war notes. 

SIEMENS Brkos. Dynamo WoRKs, LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—12-page illustrated list fully 
describing the “ Zed” fuse system, showing the various patterns 
and tabnlating prices, weights, dimensions, Xc. 


THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, . 


London, E.C. 4.--Catalozue of “ Freezor " electric fans (V Section, 
tenth edition, 28 pages), the contents of which have been revised, 
bringing the list into line with prevailing conditions. Stocks of 
the more standard lines are held, and manufacturing facilities 
for the production of the remainder are being speeded up. A 
general description of the Freezor fan is followed by illustrated 
particulars and prices of desk and bracket-patterns, ceiling types, 
centrifugal fans, exhaust fans, wall and porthole pattern, and of 
automatic shutters and speed regulatora, 

Messrs. WALTER JONES & Sons, 64, Victoria Street, London, 
8.W.1.—Illustrated sheets showing electric power station buildings, 
aeroplane sheds, engineering offices, and other premises erected 


by them. 


New French Companies.—The Société pour |’Etude du 
Chemin de Fer Métropolitain de Marseilles has been formed at 
Paris, with a capital of 300,000 fr., for the construction of an 
underground railway at Marseilles. 

Under the style of L'Installation Electrique, a company nas 
been formed at Paris, with a capital of 250,000 fr., to carry out 
electric installations. 

The Société Hydroélectrique des Dranses is the style of a concern 
started at Paris, with a capital of 262,500 fr. 

The Société Francaise Electro-Radiologique has just been formed 
for the manufacture in particular of radioelectric medical 
apparatus, and also generally of electric and mechanical appliances. 
The company’s capital is 300,000 fr., and its offices are at Paris. 

The Société d'Electricité et Gaz du Nord has decided to increase 
ita capital from 35,000,000 fr. to 40,000,000 fr. 


Electrical Exhibition at Turin.—On the initiative of 
the Turin branch of the Associazione Elettrotecnica Italiana, an 
International Electrical Exhibition is to be held at Turin in the 
spring of next year. The exhibits will be confined to household 
fitmente—lighting, heating, and small motors, with accessories. 
A model house is to set forth the varied applications of electricity 
to domestic purposes. 


Patents and the Peace Treaty.—Article No. 307 of 
the Treaty of Peace provides that a period of one year from the 
coming into force of the Treaty shall be granted to the nationals 
of the contracting parties for compliance with the obligations 
Prescribed by the laws of the respective States for the protection of 
industrial rights, and Article No. 308 extends the time within 
which foreign applications under the International Convention for 
Which it is desired to obtain the priority of a British application 
must be lodged to a period six months after that date. The 
Chartered Institute of Patent Agents therefore points out that 
patentees should decide whether they wish to protect, in any of 
the countries concerned, inventions which they have patented since 
August Ist, 1913. The Board of Trade has sanctioned the payment 
of fees to Germany, Austria, Hungary, and Turkey in respect of 
Patents, designs, and trade marks. 


Australian Industrial Developments.—According to a 
Sydney newspaper dated June 30th, Standard Waygood Hercules, 
td., proposes to extend ita business, and to manufacture in 
Australia the whole of its requirements, except possibly wire-rope 
and wrought-iron piping, two articles which require an expensive 
plant, of which the output could not be absorbed in Australia. It 
hopes to be in a position to manufacture generating plant, such as 
that for want of which some of the electric supply stations cannot — 
overtake the demand for their output. The company has 
accordingly acquired a controlling interest in G. Weymouth & Co. | 
Proprietary, Ltd., of Melbourne, and Mr. George Weymouth, 
founder of that company, has gone to Sydney to join the board and 
to take charge of the manufacture of electric motors and generating 


machinery. 


Amalgamation of Tube Companies.—According to the 
Financial Times, a company has been formed, with the title Tube 
Investments, Ltd., for the purpose of combining, by an exchange 
of shares, the interests of Accles & Pollock, Ltd., Credenda Conduits 
Co., Ltd., Simplex Conduits, Ltd., and Tubes, Ltd. Messrs. Babcock 
and Wilcox, Ltd., will acquire 100.000 shares, and their managing 
director, Mr. J. Kemnal, has joined the board of the new company. 
The nominal capital is £1,250,000, equally divided into 7 per cent. 
cumulative preference and ordinary shares of £1 each. The first 
directors of the new company are :— 


Arthur Chamberlain (chairman), director of Tubes, Ltd. 
James Rollason (deputy-chairman), director of Tubes. : 
J. Herbert Aston, chairman and managing director of Tubes and director of 


Credenda Conduits. 
C. T. Barlow, joint managing director of Accles & Pollock. 


James Kemnal, managing director of Babcock & Wilcox. 

T. Pollock, chairman of Accles & Pollock. 

L. M. Waterhouse, managing director of Simplex Conduits. 

The directors of Simplex Conduits state that negotiations between 
the companies have been conducted on a broad basis. Due weight 
has been given to pre-war and war conditions and to the post-war 
prospects of each company. 

Arrangements have been made with Tube Investments authorising 
the directors of Simplex Conduits to pay an interim dividend of 
£2 5s. 2d. per cent., free of tax. on the ordinary shares of Simplex 
Conduits for the 12 months ended July 3lst, 1919. A bonus of 
£2 8g. per cent., less tax, will be paid on the preference shares. 
It is not anticipated that any further distribution will be made for 


the above period. 


The Prospects of Japanese Competition.——Our con- 
temporary, the Engineer, quotes the following concluding remarks 
from an address to the London Chamber of Commerce by Mr. E. F. 
Crowe, Commercial Counsellor to his Britannic Majesty's Embassy, 
Japan :— 

The danger from Japanese competition is not serious, provided 
that we get back soon to normal conditions, and that our output 
is not unreasonably curtailed or profiteering allowed to go un- 
checked. The fact that Japanese industry is in a state of transi- 
tion from the cottage to the factory must, for some time to come, 
affect the quality of her goods. Her labour, though plentiful, is 
not very efficient. Even its apparent cheapness may not perhaps 
continue for long, as the cost of living is rising and wages must 
necessarily advance. There is comparatively little research work 
being done, and many of the industries have not emerged from the 
imitative stage. Japan has practically no iron mines, and she is 
dependent on foreign sources for nearly all the important raw 
materials she requires, with the exception of silk and copper. Coal 
she has, but it is very expensive. Moreover, means of communi- 
cation are somewhat defective, and seriously hamper the develop- 
ment of trade and industry on a large scale. Against those 
disadvantages must be set the fact that she is able with her labour 
—costing, at a rough estimate, 14s. for males and 9s. 4d. for 
females for a 70-hour week—to turn out goods which, even though 
of inferior quality, are considerably cheaper than British articles ; 
they are generally of a non-competitive nature, as they are of a 


different grade.” 


Trade Annooucements.— Messrs. Norman JOHNSON 
AND Co., LTD., who, as announced in our “New Companies 
Registered ” section last week, are doing business as manufacturing, 
mechanical and electrical engineers at “ Hop Poles” Engineering 
Works, Baker Street, Enfield, are prepared to undertake the ma- 
chining of any parts of machinery, electrical or otherwise, and 
have several machines available for the purpose. They are also 
undertaking the manufacture of small dynamos and standard sizes 
of 4 and 1 H.P. motors, and desire to receive lists from wire and 
insulation manufacturers. 

Mr. MALCOLM BREINGAN, late representative of the Western 
Electric Co. in Glasgow, has acquired the electrical supply business 
of Watson & Whyte, 57, Robertson Street, Glasgow, and he will 
continue it under his own name. 


LIGHTING AND POWER NOTES. 


Aberdeen.—Price INckEase.—The price of electricity 
for power purposes has been increased by an additional 25 per cent. 
upon present charges, 


Altrincham.— PRICE INcrEase.—The price of electricity 
for domestic heating and for power is to be increased by a further 
20 per cent., and the charges for hire of motors by 50 per cent, 
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Australia. —N.8.W.—The Corowa Municipal Council has 
been advised by Mr. W. Corin, electrical expert to the Government, 
in regard to the extension of electricity supply, to either obtain a 
bulk supply from Albury, 35 miles distant, or to await the erection 
of the Victorian Electricity Commission `s hydro-electric works on 
the Mitta Mitta. To connect Corowa with the Albury system it 1s 
estimated would cost £500 per mile. 

MACLEAN.—The Municipal Council has accepted the offer of the 
Maclean Dairy Co. to light the town by electricity. 


Belfast.—Prick Increase.—The present charges for 
electricity are to be raised by 74 per cent. all round, aa and from 
the bevinning of the next quarter, | 


Bingley.—I.oan APPLICATION.— Application is to be 
made to borrow £2,000 to cover the cost of laying a supply cable 
from Bingley to Crosstlatts. An application for electricity for 
power purposes has been made to the Conncil by a firm which is 


. 


about to erect new industrial works in that district. f 


Blackburn. —NEW (iENERATING Srarrox.—Work was 
begun, last week, upon the new electricity station, and it is intended 
to push on the work with all speed. 

The profit made on the production of munitions at the elec- 
tricity works during the war was £23,864. The information given 
under ” Blackpool” last week related to Blackburn. 


Blackpool. —STRIKE.— Employes at the electricity works 
dre out on strike for improved terms. The trouble primarily centres 
round the question of 124 per cent. on wages allowed to certain 
workers on munitions during the war. The Electricity Committee 
holds that it is under no obligation to recognise the claim, which 
the men hold should be retrospective over a long period, The 
men not receiving the 12} per cent. have been granted a payment 
in lieu of it, the difference between their pay in this form and the 
12} per cent. being about 1s. 5d. per week, 


Bradford. —PRICE INcREAsE.— The charges for electricity 
have been advanced, as from July lst, as follows :—Accounts of 
all classes of consumers not subject to re-adjustment in accordance 
with the price of coal, increased by an amount which will make, 
with the 20 per cent. added on April Ist, a total increase of 50 per 
cent. over pre-war rates; all bulk supply and consumers using 
energy for. motive power, including those- having long-term 
contracta, will continne to pay, in addition to the existing basio 
rates, U'UISd. per unit for every 6d., or portion of 6d., for ton 
increase in the price of coal delivered at the Valley Road electricity — 
works over and above 9s, per ton, as hitherto. : 


. 


Burton-on-Trent, — oan Sanction.—The E.C. ` has 
obtained sanction to borrow £7,500 for mains, and £6,000 for 
services and transformers, the periods allowed for repayment being 


25 years and 15 years respectively. 


Buxton.—PRICE INcREase.—The price of electricity 
will be increased from 6d. to 8d. per unit for lighting and from 
3d. to 34d. for power up to 10,000 units, at the end of this month. 


Canada.— Water PoweR.—The Winnipeg River Power 
Co. has commenced the construction of a big power plant at Lac 
Gu Bonnet Falls, 75 miles north-east of Winnipeg. The ultimate 
capacity will be six units of 28,000 H.P. each, or 168,000 H.P., and 
the project, which will be completed in three years, will cost 
£1,400.000. The capacity of the new plant will exceed the com- 


bined present power output of the city’s plant at Point Dubois and 
that of the Pinawa Channel. 


Continental.—FRaNceE.—The Under-Secretary for Public 
Works proposes that France should use the Rhone and other rapid- 
flowing steams of Central France for the production and distribu- 
tion of 750,000 H.P. of electrical energy. A national hydraulic trust 
will be formed, the shares being taken by Paris, the departments 
concerned, and the State. The nominal capital will be £8,000,000, 
and there will be an issue of £80,000,000 of bonds, guaranteed by 
the State. | 

SPAIN.—A concession has recently been granted for the establish- 
ment of plant to utilise the water-power of the River Munilla near 
Hoz de Arreba to generate electricity. 


Epsom.—STRIKE.—At 11 p.m. on Thursday night, last 
week, the employés of the electricity undertaking went on strike, 
in consequence of the dismissal of one of their number on the 
ground that there is not sufficient work for all the men todo. The 
man contends that his appointment was a permanent one. 
Through the energy of the engineer, his assistant, and other 
officials, the supply was maintained until shortly before 9 p.m. on 
Friday last, when it was discovered that some one had disconnected 
the town's main feeder boxes. It transpired that the keys of the 
feeder boxes had not been given up by some of the men on strike. 
Atter an hour the supply was resumed, and measures are being 
taken to prevent a repetition of the occurrence. 


Farnham. — Marss Exrensions.— The Slough’ and 
Datchet E.S. Co. contemplates extending the mains to Farnham 
Common, Farnham Royal, and Stoke Poges. 

Hastings.—Price InckEase.—The T.C. is to increase, 
from September, the charge for energy by another 30 per cent 
making a total war advance of 50 per cent. ° 


| Heywood.— PRICE INcrEAsk.—The Corporation is to 
increase the price of electricity by 20 per cent. “2 


Holmfirth.—PROPOsED ‘PRICK IncrEase.—The U.D.C. 


has applied to the B. of T. for power to raise the maximum price 
of electricity from 6d. to 10d. per unit. 


Huddersfield. —Prick INcrEase.—The Corporation is to 
increase the price of electricity to all ordinary lighting and power 
consumers from 75 per cent. to 100 per cent. above pre-war charges, 


Leeds, — RESTRICTIONS REeMOVED.—The restrictions on 
the use of electricity, imposed during a holiday period with a view 
to economising coal, in view of the atrike shortage, were removed 
for all purposes on Saturday. | 


Lincoln.— Prick Ixcrease.— Electricity charges have 
been increased by 20 per cent., as from the reading of the meters 
for the Michaelmas quarter. 


Lynon,—l.0an S\ncrion.—Borrowing powers have been 
granted for £21,900 for additional electrical plant, and £2,000 for 
mains, but as regards £6,300 required for E.H.T. mains, the Health 
Ministry suggested the reconsideration of laying a very long main 
round by South Lynn in order to supply electricity to the ship- 
yards at West Lynn. The Electricity Committee was now recom- 
mended to consider a cable directly acroas the Ouse. 


Market Drayton. STREET Ligutma.—The U.D.C., has 
accepted the tender of the Market Drayton E.L. Co. to light 50 or 
more lamps from September Ist, 1919, to May Ist, 1920, at £3 10s. 
per lamp. 


Navan. —Tıme Extension.—The B. of T. has granted 
the U.C. permission to enforce the E.L. Order for a further period 
of 12 months. 


New Ross (Co. Wexford).—It is reported that the 
New Ross Gas and Electrical Supply Co. will not have electric 
lighting available before the end of September. Work on the poles 
and wires is expected to start immediately. 


Newtownbarry (Co. Wexford).—E.L. SCHEME. — Steps 
have been taken for lighting the town by electricity, the scheme 
being estimated to cost £3,000. Guarantees have been given 
amounting to over £1,000. 


Oldham.—PROorosko Loax.—The Electricity Committee 
has received a letter from the M.H. pointing out that there still 
remains unexercised borrowing powers for £2,066 and 3.870, and 
stating that under these circumetances it was not clear that there 
was any necessity for further borrowing powers. The Committee 
intends to carry ont. considerable extensions, and this was the 
reason for its wanting more borrowing powers. 

PRICE INCREAXE.—An increase in the charges for electricity by 
approximately 15 per cent. is recommended. 

Fue. ConsuMprion.—At a meeting of the Electricity Com- 
mittee last week, Alderman Hardman said the Coal Mines Depart- 
ment was beginning to make returns with the object of 
encouraging departments to consume less coal. The latest report 
with reference to the Oldham station, showed that during the 
year ending March 31st, 1918, the fuel used per unit generated was 
2°71 lb., and the thermal efficiency was 10°07, while during the year 
ending March 31st, 1919, the fuel used was 2°72, and the thermal 
efficiency 10°47. Oldham was included in “ B“ group of stations, 
and the average per unit was 3°39 lb. of fuel. Compared with 
that figure, Oldham’s record meant a saving of 4 lh. for every unic 
generated. Oldham occupied seventh place in “B” group for the 
whole country, and for Lancashire it was placed second. With 
regard to the thermal efficiency, the engineer and ataff were 
making some changes which would improve the present standard. 


Portadown.—E.L. ScHemME.—The T.C. referred to & 
Committee a proposal by Mr. D. Chapman, for the formation of a 
company for the lighting of the town by electricity. The capital 
would be £40,000, of which £20,000 had already been promised. 


Rathmines (Co. Dablin). —PRICE INCREANE.—The cost 
of electricity is to be raised to 8d. per unit, and notice has been 


given to abolish the 10s. 6d. minimum charge per quarter. 


Reigate.—Prick IncrEase.—The price of electricity 
has been increased by another 164 per cent., making 4 total war 
increase of 50 per cent. 


Richborough.—Cranxg Drivers’ Waces.—We regret 
that we were wrongly informed with reference to the figures 
given under the above heading in our issue of the 16th inst. The 
present rates of pay are :—For electric and steam crane drivers, 
£3 8s., and for steam derrick drivers, £3 12s. per week, with, of 
course, overtime and Sunday pay in addition, and not as previously 
atated. The men, we underatand, have made application for & 
revision of rates, but no alteration has yet been made in their 
present rates of pay. 


Richmond-on-Thames. — PRICE IxcrEAsE.— The E.L. 
and P. Co. has applied to the B. of T. for an order to increase 
by 30 per cent. the existing charges, viz. -—Lighting, 44d. per 
unit, plus 15 per cent. ; heating, 14d., plus 20 per cent. ; power, 
24d., plus 20 per cent. 


Rochdale—PRice IncrEse.—In consequence of the 
increased cost of coal, &c., the Corporation is increasing the price 
of electricity by 10 per cent. 

It was stated that the new price of 8d. per unit for lighting Wa 
the maximum charge allowed by the B. of T. The Housing Com- 
mittee wished to install electric light in its new houses, but it 
looked as though the high prices would prohibit that being done. 
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Rugeley.—Prov. OrpER.—The U.D.C. is to apply for a 
prov. order for electric lighting. 

Salford. —PRICE IncREasr.—Further increases in elec- 
tricity charges have been agreed to; the last advances were in 
July. The new scale will amount to from 30 to 65 per cent. over 
pre-war rates for lighting, and from 50 to 90 per cent. for power 
and heating. 

Southend-on-Sea. — PRICE INcREASE.—The T.C. -has 
increased the charges for public lighting by electricity by 25 per 
cent.. tramways to 3d. per unit, and for power to lłd. for day 
use and to 8d. for night use. 


Spenborough.— PRoprosED Loan.—The Electricity Com- 
mittee has approved estimated expenditure of £5,465 in the laying 
and jointing of one &.H.T. feeder and main sub-station building 
and switching euuipment, and is to apply for borrowing powers. 

PRICE INCREASE.—-An all-round increase of 15 per cent. on the 
net amount of consumers’ accounts is to be made as from 
August Ist. . 

Stirliag.—Loan Sanction.—The T.C. has received 


sanction to a loan of £6,500 for electricity purposes. 


Stretford. — PLANT EXTENSIONS.—At the E.C. there was 
presented a report by the consulting engineer, Mr. J. A. Robertson, 
upon the application of the Trafford Power Co., for the following 
extensions of plant, viz. :—New boilers, Xc., £16,000 ; two rotary 
converters, £5,300; two feed pumps with accessories, £800 ; 
H.T. cable, £6,0U0, The report mentioned that these addi- 
tions were occasioned by a large increased demand to existing 
and new consumers in Trafford Park. Whereas the average 
experience of other generating authorities was a fall in demand 
since the Armistice, at the Trafford power station there had 
been an increased output of 16 per cent. over the corresponding 
period of last year. Having regard to these demands and further 
developments, both within and without Trafford Park, he had con- 
sidered the extension of plant necessary to meet demands for a 
comprehensive period of, say, three years, at an estimated capital 
outlay of £108,600, and that inasmuch as this had an important 
bearing on the electricity policy outlined in the Electricity 
(Supply) Bill, it was desirable to first confer with the B. of T. with 
a view to ascertaining its views upon the best policy of dealing 
with future needs of the Tratfork Park area. In the meantime, 
such additional plant as was necessary to secure the fullest 
efficiency of the existing generating plant both at the Tratford 
power station and the Longford Bridye station should be 
advocated. 

Torquay.—Prick INCREASE.—The price of electricity 
has been advanced for lighting, power (excluding tramways), and 
heating, by $d. per unit, as from next Michaelmas, 

OIL FURL EXPERIMENTS.—Oil burners are to be fitted on the 
two latest boilers as a test, and 250 tons of oil fuel are to be 
purchased ; as an experiment anthracite coal is to be tried. 


Torrington.—WateR Powrer.—The T.C. has approved 
of an E.L. scheme by a private company, which proposes to utilise 
the water power at the Town Mills, and anticipates supplying elec- 
tricity at about half the present cost of gas—ss. 6d. per 
1,000 cb. ft. 


Tunbridge Wells.— Price INcREASE.—From September 


29th the price of electricity will be increased by 2d. per unit for 
lighting, and by 14d. per unit for heating and power. 


Turton (Lancs.).—Price Increase.—The price. of 
electricity for domestic and power purposes is to be increased as 
and from October Ist next by 50 per cent., and a minimum charge 
of 2s. 6d. per quarter is to operate from the same date. 


Walkden.— New Sub-station.—The Lancashire E.P. Co. 
proposes erecting another sub-station in Brackley Street, to meet 
industrial and domestic demands. 


Whitehaven.— Prick IncREASF.—The T.C. has increased 
the cost of electricity for private lighting by 124 per cent., a war 
advance of 52} per cent., and for power by 10 per cent., making a 
f per cent. increase. There is to be a minimum quarterly charge 
of 7s. 6d. 

LoaN APPLICATION.—A loan of £5,000 for mains, services, &c., 
has been applied for. 


Whitby.— Paice IncrEase.—The price of electricity has 
been advanced for all purposes by 334 per cent. from Sept. 30th. 


~ Wigan.—Parice IncREAsE.—The T.C. has revised the 
tariff for electricity as under as from October 1st :—In place of the 
differential rate ranging from 3d. to 5d. per unit, plus 40 per cent., 
applied to theatres, public houses, shops, dwelling houses, and 
offices, a flat rate as under :—For all hours use up to 1,000 per 
annum of installed light 4d. per unit, plus 60 per cent. ; beyond, 
2d., plus 60 per cent.; heating 1d., plus 60 per cent., in lieu of ld., 
plus 40 per cent. ; theatres and kinemas, current used by motor 
generator for the projector at power rates ; hire of electric motors, 
l B.P, £5 a year; 2 H.P., £6; 3 H.P., £8; 5 H.P., £10; 10 H.P., 

. £16; 15 H.P., £20; 20 H.P., £22; 25 H.P., £24; and for special 
motors 20 per cent. per annum on the cost. 


Wimbledon.—Proposep Price INcrEaSsE.—The T.C. 

applied to the B. of T. for an order to increase the charges for 
electricity supplied to Maldena and Coombe from 10s. and 6d. up 
to 20 units to 13s, 4d. and 8d. for lighting, and for power from 
2d. to 3d. The Maldens U.D.C. has decided to oppose the 
Application, 


` TRAMWAY AND RAILWAY NOTES. 


Accrington.—W acEs.—The tramway workers are making 
application for a farther advance of 12s. 6d. per week in wages. 


Australia.—SrpNey.—The Works Committee of the 
City Council has considered a proposal by the N.S.W. tramway 
department to censtruct a tramway loop from George Street «7a 
Druitt, York, and Market Streets, to George Street, in order to 
relieve traffic congestion. The city surveyor in recommending that 
permission be given, suggested that the City Council should urge 
the Government to proceed with the construction of the city 
railway.—- Tenders. 


Blackburn.—AccipENT.—Through the trolley of a 
tramcar “jumping” the wire. four people were injured. The 
trolley broke from its stand and fell to the road. 


Continental. FRrance.—The first steps are being taken 
for the formation of an electric tramway to Saint Marcel, situated 
+ kilometres from Moutiers. The former place is a large indus- 
trial centre, which is also to be served with electric lighting and 
power. 


Derby.—Time Extensron.—The B. of T. has extended 
the time until August 15th, 1920, of the Derby Corporation Act, 
1413, for the completion of the tramways. l i 


London.— Farr ReEvisions.—On September lst: a few 
further revisions will be made in fares on the Underground rail- 
ways. This, it is stated, will conclude the adjustments in fares 
necessary to the scheme initiated in the spring of this year to meet 
the increased cost of operation. 


INQUEST.—At St. Pancras Coroner's Court on August 20th, an 
inquest was opened into the circumstances attending the deaths of 
the two men killed in the tramway accidenton August 16th, when a 
car failed to take the points at a bend and overturned, falling upon 
A. H. J. Jackson. The wrecked car took fire, and 22 persona were 
injured, one man dying in hospital as a result of his injuries. A 
doctor deseribed Jackson's injuries, and said there were also burns 
on his head, foot, and chest ; the right foot was badly burned. 
Death was due to the injuries, and also to electric shock. A 
witness said the driver did his best to stop the car, he also shouted 
and vave warning ; he stuck to his post and endeavoured to use 
both brakes. A second witness, who was driving a car in the 
opposite direction, said he saw the car travelling at abont 12 to 
14 M.P.H., and the driver was pulling hard at his brakes at the 
time. Continuing, he said the spot was not considered a dangerous 
one by drivers, a safe speed at which to take the curve would be 
about 4 M.P.H. When he examined the wrecked car, he found the 
magnetic brake on as far as it would go. The inquest was 
adjoured until yesterday. 


Manchester, — Wacrs.— Tramway employés recently 
applied for an increase in their wages of 2s. per day, with the 
request that the war wages should be merged into regular waves. 
This was in reality a national demand, which, it is reported, has 
been refused by the Tramways Association. 

Sheffield, ExTENsi1ons.—In connection with the widen- 
ing of Campo Lane, in the market place, it is intended to lay tram- 
way lines on sleepers on a 20-ft. track in the middle of the lane, 
with a carriage way on either side, 

CoLuIsIon.—Conflicting evidence was the feature in a case heard 
at the County Court, recently. concerning a collision between a 
tramcar and a motor lorry. The plaintiff, haulage contractor, sued 
the Corporation for £54 damages, owing to the alleged negligent 
driving of a tramcar on May 9th. Plaintiff's steam wagon was 
backing out and turning round, when the tramcar, which was 
going in the same direction, ran into it. His Honour Judge 
Adshead Elliott gave judgment for £43. : 


South Shields.—PrRoprosrep Lieut RatLway.—Appli- 
cation is te be made to the Light Railway Commissioners for 
sanction to lay a light railway between South Shields and Cleadon, 
a distance of about 34 miles. 


Southend-on-Sea.— Loan APPLICATION.—The T.C. has 
applied to the B. of T. fora loan of £16,500 for the purchase of 
new tramcars. l 


Stirling.—The T.C. has abandoned the proposal to 
purchase the undertaking of the Stirling and Bridge of Allan 
Tramway Co. 


Tramway Employés’ Wages.—The Transport Workers’ 
Federation some time ago made application to the two associations 
representing the public and privately-owned tramway systems for a 
12s. increase in wages, the merging of the war bonus in permanent 
wages, and the reduction of the qualifying period for the payment 
of the maximum from seven years to six months, The employers 
have stated that they are willing to discuss only the question of 
the qualifying period. It is stated that the Ministry of Labour 
will not intervene. 


a 


Ez 


TELEGRAPH AND TELEPHONE NOTES. 


Automatic Telephones.—The automatic telephone ex- 
change at Stockport was put in operation on the 23rd inst. The 
new system is on the Siemens principle, and the work of installa- 


tion began in 1915, but was stopped for some time owing to the 
war. 


Australia.—Although the restrictions on the sale of 
wireless telegraph apparatus and appliances imposed by the War 
Precautions Regulations have not been removed, the Navy Depart- 
ment is prepared to consider applications for permission to pur- 
chase apparatus in special cases soch as for use in legitimate 
scientific investigation. This permission, when given, will also 
cover the use of the apparatus by the purchaser. 


Belgiam.—An agreement has been reached between the 
Government and the railway workers and employés of the postal, 
telephone, and telegraph services, whose demand for a minimum 


daily wage of 8 fr. has been granted, and all danger of a strike is 
now ended. 


Greece,—The censorship on postal and telegraphic corres- 
pondence with Great Britain has been abolished, except on letters 


addressed to Egypt and other places where military operations are 
being carried on. 


Germany.—It is officially announced that as from 


Wednesday last Press telegrams will be accepted for transmission 


between the United Kingdom and Germany between the hours of 
6 p.m. and 9 a.m. 


Hongary.—According to the 7'imes, telegraphic and 
telephonic communication will shortly be restored between 
Hungary and Yugo-Slavia. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Aunfield Plain.— September 12th. U.D.C. Construction 
of an overhead L.T. electricity distributing system. (August 22nd.) 


Atherton.—September 18th. U.D.C. One boiler plate 
cubicle. (See this issue.) 


Australia,—SyDNEY.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

Bramley.—Lighting installation at Working Men’s Club, 
Elder Road, Bramley, near Leeds. The Secretary. 


Edinburgh.—September lith. T.C. Three 10,000-KW, 
turbo-alternators ; six water-tube boilers, capacity 65,000 Ib, per 
hour, (August 8th.) : 

France.—PaBiIs.—September 12th. Chemins de Fer de 
l'Etat. Equipment of the sub-station of St. Cloud Parc. Two 


groups of converters of 120-Kw, capacity. Bureaux du Service 
Electrique, 43, Rue de Rome, Paris. 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and D.C. and A.C. L.T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd ) 

Iiford.— September 8th. U.D.C. One 500-Kw. rotary 


converter, transformer, and switchgear. (August 22nd.) 


Lincoln.—September 2nd. Corporation. One 25-ton 
overhead electric crane. (August 8th.) 


London.— L.C.C.—September 2nd. Four electric tower 
wagons for the Council's tramways. (August 15th.) 


Manchester.—September 2nd. Tramways Department. 


Tenders for supplies and general stores, including many electric 
items. (August 22nd.) 


Merthyr Tydfil.—September sth. RB. of G. Electrical 


accessories for six months, Mr. F. T. James, clerk, High Street. 


New Zealand,—AUcKLanD.—City Council is calling for 
tenders for extensions to the generating plant, cables, &o. 

INVERCARGILL.—October 9th. One 1,000-kKw., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.* 


Portsmouth.—September 2nd. Tramways Committee. 
12 months’ supply of stores, &c., including various electrical items. 
(August 15th.) 

September ltth. Tramways Committee. 3,200 tons steel girder 
tram rails, 180 tons steel fishplates, 40 tons fishbolts, 85 tons W.I. 
tie bara (5 ft.). (See this issue.) 


“A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


and Electricity Committees. Six months’ 
stores, 


Lead-covered paper insulated underground cablea. 
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Rochdale.—September 2nd. Electric lighting at the 


new elementary school, King’s Road. Schedules from the archi- 
tect’s office, Town Hall. 


Stockton-on-Tees,—August 30th. District Fund, Gas 


{ supply of articles and 
(August 15th.) 


West Ham.—September 9th. Electricity Department. 
(August 22nd ) 


—_ 


CLOSED. 


Government Contracts.—The following contracts were 
placed during July, 1919 :— 


(INDIA OFFICE, STORE Derart™meNT.) 

Apparatus.—Elliott Bros. 

beils.—Peel-Conner Telephone Works, Ltd. 

Cable.— Macintosh Cable Co.; British Insulated & Helsby Cables, Lid. 

Dynamo and motors.—Lancashire Dynamo, Xe, Cu., Lid. 

Pans and lamps.—General Electric Co., Lid, 

Regulators.—Veritys, Ltd. 

Searchlighty.—Chance Bros. 

Switchbuard.—Relay Automatic Telephone Co, 

Testing Sets. —Evershed & Vignoles, Ltd. 

Trougn plates.—Dorman, Long & Co. 

Wire.—Shropshire Iron Co.; British Insulated & Helsby Cables, Ltd.; F. 
Smith & Co. 

Post OFFICE. 

Telephone apparatus.—Western Electric Co., Ltd. 

Terminal blocks.—British L.M. Ericsson Mantg. Co., Ltd, 

Telegraph and telephone cable.—General Eleciric Co., Ltd.; Hackbridge 
Cable Co., Ltd.; Union Cable Co., Ltd. 

Lelanché cells.—Siemens Bros. & Co., Lid. 

Combiners.—Bullers, Ltd. 

Compound juinting.—Dussek Bros. & Co., Ltd. 

Cords for telephunes.-—-Phania ‘helephone and Electric Works, Ltd. 

Couplings and bends.—D. King & Sons, Ltd, 

Cable yuards.—Hewlett & Blondesu, Ltd. . 

Lumps lor telphones.—General Electric Co., Ltd. 

Glow-lamps.—B.T.H. Co., Lid.; Edison-Swan Llectrice Co., Lid.; General 
Electre Co., Lid. 

Mangancse.—S, G, Bailey & Co., Ltd. 

Stay rods. —Bayliss, Jones & Bayliss, Ltd. 

Salaninoniac.- > Brunner, Mond & Co., Ltd. 

Juinting sleeves. —Dugard Bros., Ltd, 

Lead sleeves.—G. Farmiloe & Sons, Ltd. 

Solder.—Quirk, Barton & Burn (St. Heleas), Ltd. 

eup a cL Telephone Mig. Co., Lid.; Siemens Bros. & Co., 
Ltd. 

Lead tube.—Baxendale & Co., Ltd. 

Bronze wire.—T. Bolton & Sons, Lid.; British Insulated and Helsby 
Cables, Ltd.; Shropshire Iron Co., Ltd.; F. Smith & Co., incorpurated 
in the London Electric Wire Co. & Smiths, Ltd. 

Enameiled ‘and silk covered copper wire.~-London Electric Wire Co. & 
Smiths, Ltd. 

Laying conduits (short lengths non-continuous).—Hornsey, &c., Kensing- 
ton, &c., Camberwell, &c., Willesden, &c., O. C. Summers. Fulham, 
Battersea, Wandsworth and Merton, Finsbury, &s., Westminster and 
Chelsea, Hammersmith, &c., City of London, J. A. Ewart, Lid. S. 
Pancras, D. R. Paterson, Ltd. Glasgow, A. Duncan. , 

Laying ducts.—London-Manchester (Old Stratford-Loughborough Section 
IL A): O. C. Summers. London-Manchester (Old Strattord-Lough- 
borough Section Il); Kettle & Son. North Gerrard area: J. A. 
Ewart, Ltd. London and Manchester (Landon Section): W. & C. 
French, London and Manchester (Derby-Manchester Section L): W. 
Dobson. London and Manchester (Derby-Manchester Section IH): W. 
Turner. 

Laying ducts and pipes.—London-Manchester (Old Stratford-Loughborough 
Section l): O. C. Summers. Bradford (Thornton Road): E. A. 
Greaves. London-Manchester (Old Stratford-Louphborough Section 
IV): W. Hodge & Sons. Derby-Manchester (Section HI): W. 
Turner (Ardwick), Ltd. Charterhouse Exchange Junction: J. Mowlem 
& Co., Ltd. London-Manchester (South Lancs. Section): P. D. Hayes 
& Sons. London-Bristol-Newport (London District): J. A. Ewart, Ltd. 

Laying ducts, troughs and pipes.—South Dalston (Section l.): J. A. 
Ewart, Ltd. South Dalston (Section Il.): O. C. Summers. Brixton- 
Camberwell: J. Mowlem & Co., Ltd. 

Laying ducts, pipes, troughing and Cable.—Golders Green: O. C. 
Summers, ; 

Proviston of hydraulic pumping plant and accumulator.—Studd Street 
Depot: J. Shaw & Sons (Salford), Ltd. ; 

Supply, drawing-in and jointing cable.—Coatbridge-Airdrie, Motherwell- 
Vishaw, Stotherw ell-Hamilton, = London-Slough, Slough-Windsor : 
Siemens Bros. & Co., Ltd. London-Manchester (London-Old Stratford 
Section): Western Electric Co., Ltd. London-Manchester (Man- 
chester-Hazel Grove Section): British Insulated & Helsby Cables, Ltd. 
Ormskirk-Preston: Johnson & Phillips, Ltd. 

Telephone Exchange, equipment — eatension.—Avenuc, 
Conner Telephone Works, Ltd. 

Telephone Exchange equipment.—Carlisle: Siemens Bros. & Co., Ltd. 


Lincoln: Peel- 


(CRown AGENTS FOR THE COLONIES.) 


Submarine telephone cable.—W. T. Henley's Telegraph Works Co., Lid. 

Electric lift.—Smith, Major & Stevens, Ltd. 

Telegraph poles.—Siemens Bros, & Co., Ltd.; Bullers, Ltd. 

Velegraphic material—Bullers, Ltd.; Siemens Bros, & Co., Ltd. 

Telephones.—British L.M. Ericsson Mfg. Co., Ltd. 

Telephone line material.—Bullers, Ltd. l l 

Track circuiting apparatus.—McKenzie Holland & Westinghouse Power 
Signal Co., Ltd. 

Copper line wire.—Elliotts Metal Co., Ltd. 


(H.M. OFFick oF Works.) 
Building = works.—Charterhouse Telephone Exchange completion: Gal- 
braith Bros., Ltd. . & 
Engincering services.—Flax Factories electric cable: British Insulated 
Helsby Cables, Ltd. 
Fans.—J. Keith & Blackman, Ltd. 
Generator panels.—Nalder Bros. & Thompson, Ltd. 
Distribution panels.x—General Electric Co.. Ltd. 
Kilgraston House, Bridge of Earn (Perthshire), 
Mackenzie & Moncur, Ltd. ge 
National Physical Laboratory, Teddington, electric wiring.—Lund_ Bros. 
Co. 


Southend-on-Sea,—T.C. :— 


Bix large double-deck top-covered tramcars and one toast-rack car with 


Brush electrical equipment.—Brush Electrical Engineering Co., Lid., 
£17,886. 


Two pumps an 


electric wiring.— 


wo motors.— Worthington Simpson, Ltd., £1,010. 
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NOTES, 


The Fixation of Atmospheric Nitrogen.—In the 
House of Commons on April 5th, 1918, Mr. Winston Churchill 
announced that the Ministry of Munitions was about to embark 
upon the fixation of nitrogen from the air on a large scale. The 
Nitrogen Producta Committee was set up shortly after Mr. Lloyd 
George became Minister of Munitions. In 1917 an interim report 
of the Committee recommended that manufacture on a large scale 
should be started, and early in 1918 beginnings were made with 
the factory, and arrangements made for the supply of electrical 
power. But progress was slow, and when the Armistice was 
signed the whole scheme was still in the embryo stage, and no 
nitrates had been produced. It is reported that a million of money 
was sunk, but the work was stopped. It is understood that one 
reason for the delay in the publication of the report of the Nitrogen 
Products Committee is the amount of work that has been necessary 
in the preparation ofan index. This is believed to be now nearly 
complete. The issue of the report is awaiting a definite instraction 
from the Minister of Munitions. A representative of The Times 
was informed last week that the report, which is dated May last, 
deals at length with the project for installing plant in Great 
Britain for the fixation of nitrogen from the atmosphere, and that 
it viewa as feasible the Haber, or synthetic ammonia, process. 
The utilisation of water power for the purpose does not take a 
prominent place in the recommendations. The report is a final 
and not an interim one, but it is believed that it contemplates the 
resumption of investigations into both catalytic fixation and the 
use of nitrogen products in industry generally. 


Daylight Saving in U.S,—The repeal of the Daylight 
Saving Act was accomplished last week, when the Senate supported 
the House of Representatives by passing the repeal measure, in 
disregard of the President's veto. 


Educational. Although during the period of war there 
was no break in the continuity of Messrs. A. P. Lundberg & Sons’ 
scheme of examinations in electric light switching, unavoidable 
circumstances adversely affected the pre-war regularity. Chief among 
these was the death of Mr. W. Perren Maycock, M.I.E.E., the popular 
examiner of the papers sent in. His loss was felt keenly, as the 
success attending the scheme since its inauguration, over six years 
ago, was largely due to his enthusiasm and conscientious work. A 
new edition of the now well-known booklet, “ Lektrik Lighting 
Connections.” was also in preparation at the time of Mr. Maycock’s 
death, and the production was consequently delayed through the 
necessary revision and extension of the matter in the absence of 
the guiding hand. Now that Peace has been signed, the firm will be 
in a position to put things more on the pre-war basis, particularly 
now that the new and enlarged sixth edition of ‘‘ Lektrik Lighting 
Connections ” hag been published. Mr. W. H. Bray, A.M.I.E.E., is 
Mr. Maycock’s successor in the examinership. He is one of the 
most successful London teachers of electrical engineering and 
installation work under the City and Guilds of London Institute's 
examination schemes in this country. He was also closely associated 
with Mr. Perren Maycock in the preparation of his later popular 
text-books. 

UNIVERSITY OF LONDON, KING'S COLLEGE.— FACULTY OF 
ENGINEERING.—The 1919-20 terms commence on October Ist. 
Considerable additions have been made to the engineering depart- 
ment, including drawing offices, lecture rooms, lecture theatre, and 
rooms for research, including wireless telegraphy. Full particulars 
of the courses can be obtained from the Secretary. See our 
advertisement pages to-day. - .. 

BRADFORD TECHNICALCOLLEGE.— DEPARTMENT OF MECHANICAL 
CIVIL, AND ELECTRICAL ENGINEERING. — The new session, 
commences September 22nd. Diploma and part time courses are 
offered in the above and motor engineering, power production and 
transmission. For full particulars see our advertisement pages 
to-day. 


A Defective German Sobmarine Cable.—The issue of 
August 18th of the Danish Politiken, of Copenhagen, reports that 
a breakare took place recently in the cable between Denmark and 
Sweden, which supplied power to the North Jutland Electricity 
and Tramway Co. Nevertheless, it has been possible to satisfy con- 
sumers by an increase in the production at the electricity works in 
Skovshoved, but this has placed a much greater demand on the 
latter's stocks of coal. 


The Wireless Society of London.—The Committee met 
on July 24th, under the presidency of Mr. Alan A. Campbell- 
Swinton, F.R.S., with a view to an early resumption of activities. 
The hon, secretary, Mr. R. H. Klein, having resigned, and having 
being elected as acting vice-president, Mr. Leslie McMichael, of 
30, West End Lane, West Hampstead, N.W. 6, has been elected hon. 
secretary, and to him all communications should be addressed. 
Intending new members and those pre-war members who have 
changed their address are requested to communicate with the hon. 
secretary. 

The Society is open to all who are interested in the study and 
furtherance of wireless telegraphy, amateur or professional ; it is 
at present in communication with the Post Office on the subject of 
licences, The finding of new club rooms is engaging the atten- 
tion of the Committee, and it’ is hoped to secure premises where 
the wireless equipment of the Society can be installed and used. 

A general meeting will be held in a few weeks’ time, of which due 
notice will appear in the Press and will be sent to members and 
those who anticipate becoming members. 


South African Technical Societies.—The scheme for a 
common meeting house for technical societies in South Africa, 
among which the chief are the South African Institution of 
Engineers, the Chemical, Metallurgical and Mining Society of 
South Africa, and the South African Inetitute of Electrical 
Engineers, is briefly set out by Mr. P. Cazalet, member of the Com- 
mittee, as follows :—" Briefly, the scheme proposed may - be out- 
lined as the joint ownership of an institute building containing 
offices for each individual society, as well as for the secretary and 
staff of the Institution itself ; large and small meeting halls; 
reading, smoking, and refreshment rooms, with a nucleus of a 
good scientific library. If bedrooms for members from a distance 
could be included, the convenience of the Institution to such 
would be greatly increased; were it possible also to provide 
accommodation in the building in excess of the societies’ first 
requirements, professional men might be taken as tenants of 
offices, thus centralising the business efforts of unattached pro- 
fessional men as well as those of their societies." The total 
membership of the societies concerned amounts to 3,860, and it is 
eee that a fund of £110,000 is required to carry out the 
scheme. 


Fatalities. —An inquest was held, last week, on Thomas 
Hodgson (53), of Blackpool, who died from injuries received by 
falling from the upper deck of a Blackpool, St. Annes, and 
Lytham tramear. The accident occurred when the overhead 
electric wire snapped, which, it is presumed, must have caught 
Hodgson as it fell, as no one saw him fall. James Ledbetter, the 
chief overhead wireman, stated that since the line was electrified 
17 years ago there had been only eight snaps, which he did not 
think could be equalled in England. Mr. H.-W. Laing, the general 
manager of the tramways, said the same system was in use 
throughout the country. A verdict of ‘“ Accidental death” was 
returned. 

James Haddon, a caulker, employed at the shipyard at Burnt- 
island, Fife, when at work in a tank, using a movable electric 
light, met his death. It is assumed that, through some miead- 
venture, the covering of the wire was forced off, and Haddon, 
gripping the live wire, was killed. 


Water-power Survey in Japan.—We have received 
from the Bureau of Electrical Exploitation, Department of Com- 
munications, Tokyo, a copy of a report on the general plan of the 
Japanese water-power survey, which is being carried out in order 
to investigate the possibilities of hydro-electric power production 
for industrial power purposes. The survey will extend over 
five years (1918-22), and will cost 830,657 yen. The survey was 
organised in June of last year, and comprises 22 survey parties, 
under five District Water-power Sections; these will study 115 
river basins, select 635 power-station sites, and establish 820 
gauging stations and 166 meteorological observatories, in addition 
to 550 existing observatories. The total power of the falls to be 
investigated is estimated at over 5,000.000 H.P.; the sites to be 
surveyed are those where more than 1,000 H.P. can be economically 
obtained. At present over a million H.P. is utilised for the pro- 
duction of electricity, and about two million H.P. has been leased 
for exploitation, in addition to the five million H.P. above 


mentioned, 


Magnetic Storm.—Mr. A. L. Cortie, S.J., of Stonyhurst 
College Observatory, writing to the Z7imes with reference to the 
magnetic storm on August llth and 12th, reported in a recent 
issue, says that the storm was one of unusual violence, the greatest 
recorded by the photographic magnetographs at his observatory 
since September 25th, 1909. In the present instance the maynets 
were quiet, until a sharp westerly movement of the horizontal 
direction magnet, and an increase in horizontal magnetic force, at 
6.50 on the morning of August 11th, heralded the beginning of the 
storm. It was characterised by violent and rapid oscillations in 
direction and force, the maximum intensity of the storm being 
reached between 2 p.m. and 7 p.m. on August llth. The swings 
of the force magnet were so extreme that the spot of light 
travelled quite off the paper on the recording drum of the instru- 
ment on both sides. This means that the range of oscillation was 
greater than 780 magnetic force units. Some idea of this force 
will be obtained by comparing it with the mean range of oscilla- 
tion on undisturbed days in last June, which was 44 magnetic 
units. In the main, the oscillations of the horizontal direction 
magnet coincided with those of the force magnet, though they 
were less violent. Their extreme range was 116 seconds of arc. 
Roughly the needle swung about one degree both east and west 
of its normal position. The mean range for quiet days in June 
was 10 minutes of arc. These greater swings of the needles were 
succeeded by a violent and rapid shivering of both magnets between 
the hours of 3 a.m. and 8 a.m, of August 12th. This particular 
phase of a magnetic storm, Mr. Cortie does not remember to have 
noticed as so markedly prominent before. Smaller movements 
followed, and the storm ceased abruptly at 7 p.m. on August 12th. 


Meteorological Conference.—Arrangements have been 
made to hold a conference of representatives of the meteoroloyical 
services of the British Dominions, in London, from Sept. 23rd 
to 27th. According to the Times, the official meteorologists of 
Ceylon, New Zealand, Australia, Egypt, South Africa, Canada, and 
India will be present. The subjects to be considered will include 
the meteorological arrangements for the exchange of observations 
by wireless at comparatively long distances; specification of 
observations for the surface and the upper air, with the codes for 
transmission ; and the trade routes and the meteorological survey 
of the oceans by observations transmitted by wireless telegraphy 


from ships. 
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Electric Vehicle Progress.—The London County Council 
Proposes, in view of the increasing cost of horse hire, to 
abolish horse-drawn tower Wagons and to purchase four elec- 
tric tower Wagons at an estimated cost of £7,000. Two new 
batteries of the Edison type have been ordered by the York 
Corporation for the omnibuses of the tramway department. 
The Glasgow Tramways Committee contemplates purchasing 
two -ton elcctric vehicles from Electromobile (Leeds), Ltd. 
The Rushden Urban Council has decided on the purchase of 
an electric vehicle for dust collection at an estimated cost of 
£1,250, and authorised an application for sanction to the 
necessary Joan. The Health Committee of the Hackney 
Borough Council has recommended the purchase of four elec- 
tric vehicles for dust collection at an estimated cost of £7,300. 
It is calculated that the electric fleet will effect a saving of 
ls. 10d. a ton in the collections. The Preston Corporation 
Cleansing Department has favourably reported on a tender 
for the supply of two electric vehicles at £2,664. Sanction has 
been received by South Shields Corporation for a loan of 
£1,450 in respect of the erection of a charging station for 
electric vehicles used for refuse collection purposes. The 
Shettield Cleansing Superintendent (Mr. J. A. Priestley) has 
recommended the purchase of 51 more electric vehicles for 
refuse collection purposes, at an estimated cost of: about 
£100,000. Six electric vehicles, one generator, and ten charg 
ing panels, he suggests, should be ordered for early delivery 
at an approximate expenditure of £12,000. The Finance Com- 
mittee has given its approval to the outlay of £14,200 during 
the current year. Southgate Urban Council has applied for 
sanction to a loan for the purchase of electric vehicles for 
street cleansing purposes. The Oldham Corporation is seek- 
ing perinission to borrow the necessary funds for- the pur- 
chase of an electric vehicle. The Newport (Mon.) Corporation 
proposes to purchase electric vehicles for refuse collection 
purposes.—The Electric Vehicle. 


Railway Electrification—JIn a recent address to the 
members of the Association of British Chambers of Com- 
merce, Major Philp Dawson, whose experience on the 
Brighton Railway in this respect will be remembered, referred 
to the extension of electric traction on railways. From his 
remarks we extract the following :— 

The factor which Hiuits the possibilities of electrification is 
the capital expenditure involved in the contact, distributing 
and transinssion system and which will be about £5,000) per 
uale Of single track. Interest, sinking fund and maintenance 
Will be chargeable upon this, and this amount will have to be 
added to the ordinary working expenses and divided over the 
units of traffic per car, per ton and per passenger or train- 
mile., How vast this expenditure might be is shown by the 
fact that there are over 50,000 aniles of single track in the 
country. It is obvious that the denser the tratie the smaller 
this unit charge becomes. As regards the other operating 
expenses, Including cost of power and maintenance, other 
things being equal, electrical haulage generally comes out 
best. 

An additional point made in favour of electric haulage is 
that, provided the generating station supplying power can be 
economically loaded up, electric haulage will tend towards an 
economy in coal consumption. The most sanguine American 
partisuns of electrification claim a saving of over 66 per cent. 
in coal on this basis, which would amount to about 10,000,000 
tons of coal per annum in Great Britain. Against such a 
saving must be set off the capital charges already referred to. 

There is little doubt that in an industrial area where electric 
supply stations already abound, and where dense mineral, 
goods and passenger trattic exists, electrification will be good 
business, so that We may anticipate the electrification of a 
very large portion of our railways in such areas as Glasgow 
and the North-East Coast, as well as the counties of York- 
shire, Lancashire, Cheshire, Derbyshire, Staffordshire and 
parts of Worcestershire, Warwickshire, and South Wales. 

As regards long-distance electrification, the applications in 
this country will be far less numerous, as coal abounds and 
Water power is scarce, and electrification will only pay in the 
case of dense traftic, where the railway load will be such as to 
provide a good load factor for the power station. There are 
relatively few lines of this description to be found in this 
country, and by far the best example, which should serve 
as a model and from the results of which conclusions for less 
favourable conditions could be drawn, is that of the London, 
Brighton and South Coast Railway. This is the one line 
ready for electrification immediately, as practically all the 
calculations have been made and the plans and specifications 
are available; the contracts for the suburban section were let 
before the war but are not being proceeded with owing to the 
present uncertainties. The putting in hand of any other 
electrification would take time, as complete schemes would 
have to be prepared and contracts let, and there is no other 
long-distance line as eminently suitable for electrification as 
that from London to Brighton. The completion. of the 
suburban section would naturally be followed by the electri- 
fication to Brighton, for which plans are practically com- 
pleted, and which would simultaneonsly result im providing 
plentiful and relatively cheap electricity supply throughout 
the whole of the purely agricultural and residential districts 
served by the railway. 

The electrification of the suburban system would demand 
and justify the creation of a super-station, which would 
comply with the recommendations of the Board of Trade 


Committee on electricity supply and which could be the firet 


step in the unification of greater London electricity supply 
on rational and business lines. 

Suumuuarising the position as regards the future of electri- 
city supply, the prospects are very encouraging, provided the 
Government and legislation assist every class ot electric enter- 


prise, whilst safeguarding the legitimute interests of the con- 
summers. 


The Three-Element Vacuum Tube.—During the war 
litigation over rights fur the manufacture and sale of vacuum 
tube detectors tur wireless work was suspended by common 
consent, and tubes for government use were made at Various 
works, says the T. & 1. Age. As the situation stood at the 
close of hostilities an attractive market was in prospect, but 
patent rights prevented any one manufacturer from entering 
the field independently. The Marconi Co. held rights cover- 
ing the use of a two-vlement bulb, Dr. De Forest's patents 
protected the use of the third element, and the Moorhead 
laboratories in San Francisco had patented other features also 
essential to the commercial production of the best tubes, 
among these being the use of a chemical process for exhaust- 
ing ar. During the war the Moorhead Co. had developed 
manufacturing facilities rapidly and valves were being turned 
out for the Allied Governments at the rate of 30,000 per 
month. Early in May, representatives of the Marcon, De 
Forest, and Moorhead companies held a conference in San 
Francisco, and agreed that the patent rights of all three 
should be extended to the Moorhead Co., for which the latter 
should make payment to the other two on a royalty basis. 
This company is only permitted to make receiving and amph- 
{ving valves, the Western Electric Co. having the rights to 
manufacture the transmitting tubes. It was also agreed 
that the Marconi Co. would become the sole sales and dis- 
tribution agent for the Moorhead output. The valve pro- 
duced under this agreement is known as the Moorhead 
audion. On July 7th, Judge Maver, in the United States Dis- 
trict Court, New York, in the suit brought by the Marconi 
Co. against the De Forest Radio Telegraph and Telephone Co., 
handed down a decision holding that the Marconi Co.'s 
patents for vacuum valve devices give that company priority 
over the De Forest Co. 


Water Power in the United States.—A private Bill was 
introduced into the last session of the United States Congress 
to provide for the development of the hydro-electric resources 
of the country. The Chamber of Comiuerce of the State of 
New York has forwarded a resolution to the Federal Govern- 
ment to adopt this Bill as a Government measure and to pro- 
ceed with investigations and legislation at the earhest oppor- 
tunity. The Chamber recommends a fixed national policy of 
conservation and development under a continuing busmess- 
like administration, and states that the essential points for 
consideration are :— l 

1. An inventory of the natural water resources of the nation. 

9. A national policy for their utilisation. 

3. Apportionment of income and expenditures relating 
thereto. l , 

4. Continuity of plan and of administration. 

5. Details and order of development. l 

6. Plan and estimate of cost of each complete project. 

The former wasteful, inconsistent, and fluctuating expendi- 
tures under what has been known as the “rivers and har- 
bours policy’? is condemned, and the appointment of a 
Federal Commission, with a sufficient appropriation to provide 
it with a proper technical staff to carry on investigations, to 
plan development, and to report to Congress on the above 
subjects is suggested. 

No accurate estimate of the total amount of hydraulic power 
in the United States is obtainable, but the figure probably 
most frequently used for all the water power in the United 
States is 60,000,000 H.P. The United States census 10 19132 
wave only 4,870,000 H.P. of the total potential hydraulic power 
us developed, and the report of the Secretary of Agriculture, 
January, 1916, estimated that the developed horse-power had 
been increased to six and a half millions. The Chamber of 
Commerce says that ‘legislation must be enacted free from 
political bias and private or corporate influence. Such legisla- 
tion can be accomplished only by the nation, with the State 
and the individual working in harmony to produce Co- 
ordinated statutes. . . . The policy of the expediency of the 
moment and the consideration of only local interests which 
has heretofore prevailed must be abandoned; and, the new 
economic policy must be that of a business adinimstration 
under scientific and technical direction.” 

The Bill promoted by the Chamber in Congress proposes to 
create a National Board of Water Conservation. In its general 
provisions it defines the powers and duties of the proposed 
Board, giving to it the control and jurisdiction of the Inter- 
State waters of the United States —B. of T. Journal. 


Ultra-violet Light.—In a letter to rience Profs. 
R. A. Millikan and R. A. Sawyer, of the University _ of 
Chicago, announce that they have succeeded 1n extending 
the range of the ultra-violet spectrum from the nuit of 
frequency of 196,000 vibrations per second previously attained 
to 312,000 vibrations, or three-quarters of an octave, by the 
use of a very high vacuum and a new type of grating. They 
are now able to maintain a vacuum of about 10-* mm. of 
mercury while the are is running, and have thus brought to 
light a considerable number of new lines in the spectrum 


of zinc below 500 Angstrom units, the shortest having & 
wave-length of 320 units. 
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Wireless on Aircraft.—An article in the Jahrbuch der 
drahtlosen Telegraphie und Telephonie deals with the general 
principles of design of wireless apparatus for aircraft and details 
of the characteristics of the various organs. The limiting weight 
of the apparatus lies between 20 kg. for fighting one-seaters to 
75 kg. for large aircraft, and the design of the aircraft itself 
should be developed with a due appreciation of the requirements 
of the wireless equipment. Various types of electric current are 
required on an aircraft for lighting, heating, signalling, and 
operating auxiliary devices, and it is necessary to design the 
generators so as to be adaptable for these various purposes. 

The antenn may be in the form of trailing wires, or semi-rigid, 
or rigid. The first two types have the drawback of limiting the 
flying properties of the machines, while the last-named avoid this 
defect at the cost of a reduced radiating power, and can only be 
used with undamped waves. The angle at which the antenna 
hangs depends only to a small extent on the speed and loading 
weight. Thus an increase of speed has only an inappreciable effect 
in reducing the strength of the signals. A 35-m. antenna loaded 
with 515 g. requires } H.P. to drag it through the air. The directive 
effect becomes very marked at distances of 10 km. In fact, the 
ratio of the strength of signals received by a ground station when 
the aeroplane is approaching or departing from the station is 54 
tol. The signals in a backward direction are very weak within 
an angle 20° on either side of the line of flight, 


Wireless and Longitude.—Under the auspices of the 
French Bureau des Longitudes, wireless telegraphy is shortly to be 
applied to a longitude determination of a complete circle of the 
globe, says the Westminster Gazette, Three places have been 
chosen almost equidistant—Paris. Shanghai, and San Francisco— 
each separated from any one of the other two by approximately 
one-third of the earth's circumference. Accurate clocks at these 
places will be compared by means of wireless signals from three 
other places—Annapolis, Honolulu, and a French station are sug- 
vested—and as 15° of longitude are equal to an hour's time differ- 
ence, the instantaneous comparison of the clocks at the three places 
selected for the experiment will enable the differences of longitude 


to be accurately calculated. 
Rapid Electrolytic Copper Assay.— Nearly all apparatus 


for electrolytic analysis is equipped with a motor and revolving 
cathodes which agitate the electrolyte while the metal is being 
deposited, and this isan advantage. However it is possible, without 
such equipment, to perform this assay quickly. if precisely the 
proper conditions are obtained. Mr. R. G. Place, writing in 
Chemical and Metallurgical Engineering, saya he found the 
following to be the best method of procedure, the cost of making 
each assay being 30 c., which figure includes cost of materials, 
labour, interest on cost of laboratory equipment, and depreciation. 

A sample of the ore was decomposed in 5 cc. each of HNO, and 
HCl, heated nearly to dryness, and then 5 cc. of H,SO, was added 
and heat applied until SO, fumes were freely evolved. The residue 
was cooled, diluted, 1 cc. of HNO, added to break up the anhydrous 
ferrous sulphate, boiled, cooled and filtered to remove insoluble. 
The filtrate was then placed under the electrodes and the copper 
precipitated, after which the cathode was washed in water and 
then in alcohol, and then burned over a free flame before weighing. 
The Winkler type of cathode was used, constructed of a cylinder 
of platinum gauze 3 cm. in diameter and 6 cm. in length. The 
gauze was composed of wires 0°06 mm. in diameter with 41 meshes 
per linear centimetre. The anode used was simply a spiral of 
No. 16 platinum wire hung inside the cathode. With this arrange- 
ment rapid deposition was effected and no trouble with spongy 
deposits was encountered. Another fact that facilitated rapid 
work was the quantity of solution used, and 100 cc. was found to 
be the minimum amount of solution that could be used without 
having the solution so concentrated that it would dissolve the 
copper faster than it was precipitated. 


French Output of Iron Alloys.—The output of iron 
alloys in France has undergone rapid growth in late years, rising 
from 31,216 tons in 1904 to 64,459 tons in 1910, and 70,000 tons in 
1913. In these figures, ferro-silicon stood for 15,000 tons. being 
exceeded only by the Scandinavian output with 17,000 tons. The 
production of ferro-silicon by Switzerland in 1913 was 7,000 tons, 
that of Austria-Hungary 2.500 tons, and of Italy 2,000 tons. From 
1914 to 1918 the hydraulic power utilised in the French Alps in 
the manufacture of carbide and iron alloys advanced from 80,000 
to 150,000 H.P. : it will total 230,000 H.P. when the works under 
way are finished. In addition, the Massif Central and the 
Pyrenees will furnish about 100,000 H.P. At the present time the 
Comptoir Francais du Ferro-Silicium, which regulates the condi- 
tions of delivery and sale of this article, comprises ten distinct 
companies, of power capacities ranging from 7,000 to 23,000 H.P., 
and aggregating 149,200 H.P.— JZ, Alectricien, 


The “Sonic” System.—The Evening News of August 
24rd tells us some more about the wonderful inventions of Mr. G. 
Constantinesco, the Rumanian inventor of the gear which enabled 
machine guns to be fired through aeroplane propellers. It is 
claimed that the “Sonic” system `“ will enable ships to be driven 
Without cranks and ahafts, machinery in factories to be put in 
motion without shafting, and railway coaches to be propelled 
under their own self-contained power without extraneous aid. such 
aaa trains have to use in the way of cables and ‘liye’ 
ral 0.” > 

It is easy to call spirits from the vasty deep—but will they come? 
bs shal] believe jn these marvels when we vee them, and no 

ner, Ta : f 


Lamp-makers’ Arbitration.—Arbitration was decided 
between Messrs. Dick, Kerr & Co., Preston. and the National Union 
of General Workers, on August 21st. The claim, on behalf of the 
women employed by the Britannia Lampworks, was for an advance 
of 68. a week and a further advance of 5s. a week to women 
in engineering shops, boilershops, and foundries. The women con- 
cerned are engaved in the manufacture of metal-filament lamps. 
It was stated that the normal working week had been reduced 
from 60 hours to 47 hours, for which the women received such 
total sum as was payable for 50 hours, The Coart held that the 
claim had not been established. 


Railway Employés’ Wages.—The meeting between Sir 
Auckland Geddes, the President of the Board of Trade, and the 
Negotiating Committees of the National Union of Railwaymen 
and the Associated Society of Locomotive Engineers and Firemen. 
last week, resulted in an agreement for a new post-war standard 
ware for the three grades of drivers, firemen, and cleaners. The 
new agreement becomes operative as from August 18th, but by the 
arrangement under which wayes were stabilised for the present 
year, any reduction which affects an employé will be deferred 
until after December 31st. : 

The following amended offer has been made by the Government, 
and the Negotiating Committees of the A.S.L.E.F. and the N.U.R. 
have undertaken to recommend their Committees to accept it :— 

Drivers and Motormen.—First and second year, 128. per day ; 
third and fourth, 13s.; fifth, sixth, and seventh, 14s. ; eighth 
year and upwards, 15s. per day. 

Firemen and Assistant Motormen.—First and second year, 9s. 6d. 
per day ; third and fourth, 10s. 6d.; fifth year and upwards, 11s. 
per day—the above to include all war wages. | 

Cleanerx.—16 years of age and under, 4s. per day ; 17 years, 5s. ; 
18 and 19, 6s. ; 20 years and over, 7s., plus war wages. ° 

It has also been agreed that the settlements reached and agreed 
to at previous conferences on the questions of the preparation of 
engines. promotion from cleaner to fireman, and from fireman to 
engineman, and also seniority and mileage, shall come into force 
as on and from the 18th inst. This settlement will abolish classi- 
fication and payment of work on account of class of work done, 
and will give to each man an automatic advance in accordance 
with the number of turns or shifts of duty employed as drivers or 
firemen. The war wages of the cleaners which are to be retained 
are :—18 years of aye and under, 16s. 6d. per week ; 18 years of 
age and over, 338. per week. 

Fuel Research.—According to the Morning Post, th 
erection of the Fuel Research Station at East Greenwich has been 
delayed by the shortage of bricks, which necessitated the substitu- 
tion of a steel-framed structure; the latter could not be erected 
until adequate foundations had been prepared, avd this work was 
not completed until February last. The building is now practically 
finished, and a large portion of the plant has been erected; a 
nucleus staff has been at work for some months prepariny for the 
full-scale investigations, which will be commenced next month. 
The chief engineer is Engineer-Commander Shaw, whose services 
have been lent by the Admiralty; Prof. Thomas Gray, of the 
Royal Technical College, Glasgow, is chief of the laboratory and 
chemical staff. 

Decimal. Coinage.—An important public meeting will be 
held at the Mansion House on October 14th, 1919, at 4 p.m., the 
Lord Mayor presiding to discuss the subject of decimal coinage. 
Admission will be free, but, as the accommodation is limited, 
application should be made for tickets to Mr. G. E. M. Johnson, 
Secretary of the Decimal Association, 44, Finsbury Pavement, E.C. 2. 

The Royal Commission which has been inquiring into the decimal 
system of coinage has completed the taking of evidence, and is now 
considering its report. It is understood that the report arrived at 
by the Commissioners is non-committal, and that no legislation is 


likely to result. 


Appointments Vacant.—Assistant meter superintendent 
(£208), for the Greenock Corporation Electricity Department : 
plumber jointer, for the Hackney B.C. Electricity Department : 
mains superintendent (£5), for the Borough of Cheltenham Elec- 
tricity Department ; station engincer, for the Londonderry Corpora- 
tion Electricity Works; train lighting inspector (340 Rs. per 
month), for the Madras and Southern Mahratta Railway : lecturer 
in electrical engineering (£250—£300), for the Aston Technical 
School. See our advertisement pages to-day. 


Dundalk Industrial Show.—At Dundalk Industrial 
Show, last week, the Urban Council's electricity department made 
an effective display of electric heating and cooking apparatus and 
utensils, together with electric radiators of various sizes and makes. 
Special attention was paid by visitors to a hay-box oven, heated by 
one carbon incandescent lamp. It is hoped to popularise this class 
of oven for cooking in the homes of the workers, who forma great 
proportion of the Dundalk population, railway shops, breweries 
and docks providing much of the employment in this unusually 
prosperous Irish town. 

Our Economical Government.—A correspondent tells 
us that be notices in an auction sale catalogue, describing 
Government. plant for sale, an item which reads as follows: 
“A riveted steel chimney about 5 tt. diam., 100 ft. high, 
with copper lightning conductor, wrought-iron ladder, fire- 
brick lining and brick base.” If we are to suppose that 
the copper lightning conductor runs to the top of the chimney, 
this example of Government practice certainly takes the prize. 
We can only hope, in the name of common sense, that the 
conductor referred to was the necessary connection between 
the base of the chimney and the earth-plate, 
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_ Electrical Progress in Madras.—The use of electricity 
in the Madras Presidency is becoming yearly more and more 
popular; the last five years have witnessed a great advance. 
in 1913 the number of consumers of electricity in Madras 
City was 1,335, with a consumption of 3,579,131 units; in 
1917 the nuinber had risen to 2,529, and the consumption to 
5,942,381 units. This increased use of electricity has necessi- 
tated the complete renewal of practically the whole of the 
generating and sub-station plant and the erection of additional 
sub-stations at George Town, Kilpauk, Adyar, and Mount 
Road. Street lighting in Madras City shows considerable 
progress—there are 24 miles of street-lighting mains ith 
over 2,400 lights—~and the Corporation is using electricity tor 
the pumping of sewage in several parts of the city. In the 
mofussil the increasing popularity of electricity is evidenced 
by the number of private plants, and by the number of 
applications for licences to put down plant and mains, as for 
example, Tenali, Madura, Trichinopoly, and Karaikudi, and 
possibly Bezwada. To improve the standard of wiring work, 
Government has instituted at the Government Trade School, 
Madras, classes in that subject. Further, Government pro- 
poses to grant after examination, certificates of competency 
to electrical wiremen. The following are excerpts from the 
recently published Madras P.W.D. report for 1917-18: The 
number of electric installations under P.W.D. maintenance 
throughout the presidency is 69. The capital cost is 
Rs.11,06,332, and the amount spent on their maintenance, 
apart from the actual consumption charges was Rs.55,260. 
The value of the more important works completed totais 
Rg.1,22,773. The hydroelectric scheme from the Siruvani 
river source is for the supply of water and electricity to 
Coimbatore and Podanur, and possibly electricity only to the 
Nilgiri Hills. Estabhshment has with difficulty been ob- 
tained, the investigation of the dam site and catchment basin, 
the gauging of the flow and other works at the site, and 
the water distribution schemes in Connbatore and Podanur, 
are being proceeded with. 

The Sri Rama E.S. Co. at Tenali received sanction to supply 
electrical energy in the Morrispet portion of Tenali, Guntur 
district, and the supply was commenced on March 21st, 1918. 
Messrs. Best & Co., Ltd., Madras, have applied for licences 
for the supply of energy within the municipal limits of the 
towns of Trichinopoly and Madura. The Bezwada munici- 
pality has under consideration the supply of electric light 
and power to the various mills and residences. It has to be 
decided whether the municipality should itself finance and 
work the undertaking or let a private company do so. A 
licence for the supply of electrical energy within the union 
limits of Karaikudi, Ramnad district, has been applied for 
by Mr. A. V. R. R. M. Chokkalingam Chettiyar. In con- 
nection with the electrification of the P.W. workshops an 
agreement to supply electrical energy has Deen entered into 
with the Madras E.S. Corporation. The manufacturing plant 
of the Government cinchona factory, Naduvattem, Nilviris, 
is being modernised throughout. and a scheme to supply it 
with electric power from a neighbouring river is under con- 
sideration. Increased attention has been bestowed on the 
voltage of supply of the Madras E.S. Corporation. The 
increased demand for steel poles for overhead lines has 
necessitated the local manufacture of ferro-concrete poles.— 
Indian Textile Journal. 
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OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also elactrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—It is obvious 
from notices that have been appearing in this coluinn during 
the last few weeks that considerable unrest is prevalent 
amongst the engineering stall of the Yorkshire Klectric Power 
Co., many resignations having taken place amongst the execu- 
tive and supervising officials of the company. We understand 
from the Electrical Power Engineers’ Association that the 
main cause of the discontent is the attitude of the manage- 
ment towards the staff, which attitude militates against the 
efficient performance of the duties of the latter. It seems 
that an acute position was reached early in May last, when 
all the members of the staff resigned their positions as a 
protest against the state of affairs then existing. An agrec- 
iment was arrived at between the directors of the company 
and the Electrical Power Engineers’ Association aetine on 
behalf of the members concerned, but it is now stated that 
the spirit of that agreement has not been observed by the 
management. and that since the date of its adoption there 
have been two dismissals and ten resignations, nearly all of 
those concerned being heads of departments or their assistants, 
and men of long serviee with the company. There are 
generally two sides to every matter, and probablv the “* other 
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cide" in this case may have good reason for its attitude— 
whatever that attitude mav be. We are entirely in ignorance 


as to the cause of the quarrel, but it appears to us that the 
disaffection has reached such a stage that, seeing the depend- 
ence of great industries upon the etħcient maintenance of the 
supply system, the matter has become one of more than 
purely domestic concern. 

The Doncaster Town Council, last week, appointed Mr. H. 
B. Srokes, electrical engineer and tramways manager to the 
Bexley Council, to be its electrical engineer and tramways 
manager at £700 a year, in succession to Mr. E. S. Rayner, 
who is going to Hull. Mr. Perey G. Campling, deputy engi- 
neer and manager of the Rhondda Tramways, was one of the 
candidates interviewed. = 

Mr. R. FerGuson, boiler house engineer at the Yorkshire 
Electric Power Co.’s Barugh power station, has resigned, 
having joined the firm of Messrs. Wim. J. Ferguson, Ltd., 
electrical engineers and contractors, Redditch. 

Mr. W. A. CHRISTIANSON, who for the past six years has 
been the station superintendent of the Yorkshire Electric 
Power Co., has resigned his position, and taken up an appoint- 


ment with the B.T.H. Co. in their contract department at 
Rugby. 


General.—After acting as chairman of the Bradford Cor- 
poration Hlectricity Committee since 1908, Alderman G. H. 
ROBINSON has decided to relinquish that position on account 
of increasing business responsibilities. 

Captain H. J. Groves-Wess, A.M.I.E.E., late R.E., has 
just returned from France, after serving since September, 
1914, and has joined Messrs. Johnson & Phillips, as assistant 
engineer, at their city office, 12, Union Court, Old Broed 
Street, E.C. Capt. Groves-Webb saw service in Gallipoli, 
Egypt, France, and Belgium, at first in the ranks of the 
R.N. Divisional Engineers, later with R.E. ‘ Signals,” while 
for the last vear he has been in charge of extensive electrical 
schemes in France. i i 

The Times states that Sir GLYNN WesT has been appointed 
vice-chairman of Sir W. G. Armstrong, Whitworth & Co. 

Major KenxeLM W. E. EpoGcomse, M.I.E.E., London Elec- 
trical Engineers, having been recomnrended for the Territorial 
decoration, the King has been graciously pleased to confer 
it upon him. Major Edgcumbe became associated with the 
corps as an officer in 1900, was promoted captain in 1902, and 
major in July, 1914. i 

Lieutenant and Acting-Captain H. G. Waite, Tyne Elec- 
trical Engineers, has been restored to the establishment of 
that regiment, of which he was a supernumerary whilst em- 
ployed at a school of instruction, and at the same time he has 
relinquished his acting rank. . . 

Second Lieutenant E. S. Harman, Dorset Fortress Electric 


` Engineers, has been promoted lieutenant after the usual 


qualifying service. er i 

Mr. F. W. NewToN-WFILS, late of Messrs. Siemens Bros., 
Dynamo Works, Ltd., has taken up the position of sales 
ianager with Messrs. R. B. Hand & Co., Ltd., 63, High 
Holborn, W.C. 1. 

The Times states that Mme. Curie, the co-discoverer of 


radium, has been elected Professor of Radiology at Warsaw 
University. 


Obituary.—Pror. A. G. Vernon Harcourt.—We regret to 
record the death which occurred on August 23th of Prof. 
A. G. Vernon Harcourt, M.A., F.R.S., the celebrated chemist. 
While Prof. Harcourt’s life work was devoted to chemical 
research, as one of the Metropolitan Gas Referees, he exercised 
considerable influence on the applied chemistry of gas manu- 
facture, and his invention of the “ Vernon Harcourt Pentane 
lamp” was of immense importance not only to the gas- 
lighting but also to the electric-lighting industry, in that ıt 
substituted for the primitive and unreliable candle a standard 
of illumination capable of ‘attaining to a high degree of 
accuracy in the hands of an expert, and thus he contributed 
very materially to the development of the electric lamp. 

Lorn RATHMORE.—The death has occurred, at the age of 
g&l vears. ef Tord Rathmore, who filled a prominent part m 
Trish politics many years ago. He was a director of the 
Ta & N.W. Railway and the N.L. Railway, and according to 


the Times, took an active part in the starting of the Central 
London Railway. 


Will.—The late Mr. W. M. 


Mourrny, of Dublin, left 
£264 OU4 personal, 


NEW COMPANIES REGISTERED. 


Ralph Tourne, Ltd. (157,971).—Private company. Re- 
istered August Voth. Capital, £3,000 in 2 Rw pref. shares of £1 each and 
4.00 ord. shares of Is. each. To carry on the business of electricians, einc- 
trical and general engineers, &c., and to adopt an agreement with R. 
Tourne and H. Green. The subserthers (each with one pref. share) are: 
§ C. Howley, 96, Twickenham Road. Leytonstone, Essex, clerk; A F. 
Filer, SO, Riverway. Palmers Green, N.13, clerk. The subscribers are fo 
appoint the first directors, Solicitors: Ashurst, Morris, Crisp & Co. 17, 


‘Throgmorton Avenue, EC., 

X-rays, Ltd. (158,010).—Private company. Registered 
August l6th. Capital, £25,000 in £1 shares. To carry on the business © 
manufacturers of and dealers in electrical apparatus and other things applic- 
nable to X-rays, &c. The subscribers (each with one share) are: ©. E. 
Graveley, 10, Balham Park Road, S.W. 12. solicitor: Mrs. F. EF. Graveley. 
19, Balham Park Road, S.W.12. Table “A mainly applies. Registered 
office: 10, Balham Park Road, S.W. 12. 
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British Electrical & Engineering Co. of China, Ltd. 
(155.044).— Private company. Registered August 19th. Capital, £30,000 in 
é' shares. Objects: To carry on in China or elsewhere the business of 
commission, commercial and general agents, contractors, merchants, importers, 
exporters, manufacturers, ironfounders, and electrical and general engineers, 
to make advances upon or otherwise deal in machinery, implements, rolling 
stuck, and hardware, &c. The subscribers (each with one share) are: A. L. 
Salmon, 13-14, Blomfield Street, E.C., company secretary; Brig.-General 
C. H. Whittington, Queen Anne's Chambers, S.W. The subscribers are 
tọ appoint the first directors. Solicitors: Linklater & Co., 2, Bond Court, 
Walbrook, E.C. 

Attenborough & Turpin, Ltd. (158,083).—Private com- 
pany. Registered August 2th. Capital, £2,000 in £1 shares. lo carry on 
the business of electrical and mechanical engineers, &c. The subscribers 
wach with one share) are: W. Attenborough, Jv, Harrington Drive, Notting- 
ham, electrical engineer; A. E. Turpin, 3, Gedling Drive, Nottingham, 
electrical engineer. The first directors arc; W. Attenborough and A. E. 
Turpin (both permanent). Registered office: 5, Goldsmith Street, Nottingham. 


Alton Battery Co., Ltd. (158,082).—Private company. 
Registered August 20th. Capital, £20,000 in £1 shares (7,000 prel.) Yo 
acquire freehold factory premises at Alton, Hants, from J. W. Williams and 
C. C. Rattey, and to carry on the business of mechanical and electrical or 
automobile engineers, &c. The subscribers (each with one share) are: J. W. 
Williams, Summercourt, Gidea Park, Essex, engineer; C. C. Rattey, 4, 
Parliament Hill Mansions, Lissenden Gardens, N.W.5, engineer. Directors : 
J. W. Wiliams and C. C. Rattey (both permanent), Qualification £200. 
solicitors: Rexworthy, Barnard & nser, 90-91, Queen Street, E.C. 4. 


Norwegian Electric Smelting Co., Ltd. (158,138).—Private 
company. Registered August Jist. Capital, £30,000 in £1 shares. To carry 
on the business indicated by the title, and to enter into an agreement with 
G. J. Stock. The subseribers (each with one share) are: J. W. Lewis, 
“Solva, Guiseley, Yorks, iron merchant; H. H. Blackburn, 24, Bank Street, 
Bradford, C.A. The first directors are G. R. T. Taylor, T. V. Miles, G. J. 
Stock, and H. H. Blackburn. Secretary, H. H. Blackburn. Registered office : 


24, Bank Street, Bradford. 

Delta Electrical and General Engineering Co., Ltd. 
(155,161).—Private company. Registered August 22nd. Capital, £1.000 in £5 
shares. To carry on the business indicated by the title. The subscribers 
(each with one share) are: F. Kenyon, 20, Beaufort Street, Rochdale, grocery 
manager; T. Prior, 166, Shawelough, Rochdale, mechanic. The subscribers 
are to appoint the first directors. Secretary: T. Prior. Registered office : 
Kilnholme Hill, Stacksteads, Bacup. 


Pettigrew & Merriman, Ltd. (158,178).—Private com- 
pant. Registered August 22nd. Capital, £20,000 in £1 shares (10,000 8 per 
cent cumulative peeferenee ordinary and 10,500 ordinary). Objects: To carry 
on the business of inechanteal and electrical engineers, instrument makers, 
electriciins, suppliers of equipment for heat, light, sound and puwer, &e. The 
subscribers (each with one share) are: 1. Pettigrew, 3E Little Heath, 
Charlton, S.E.7, electrical engineer; E. Merriman, 73, Elliscombe Road, 
Charlton, S.E.7, electrical engineer, The first directors are: F. Pettigrew, E. 
Merriman and P. H. Mackintosh. Solicitors: G. E. Rigden, 33, Chancery 
Lune, W.C. 

Cuthbert Jones, Curtis & Co., Ltd. (158,159).—Private 
company. Registered August 22nd. Capital, £5,000 in £1 shares. Objects: 
To take over the business carried on by C. Jones and J. Curtis, as power 
engineers and contractors, at 2, Mount Street, Manchester, as “ Cuthbert 
Jones, Curtis & Co.” The subscribers (each with one share) are: J. Curtis, 
ob, Manchester Road, Irlams-o’-th’-Heights, power engineer; Cuthbert Jones, 
Thorpe Cottage, Nelstrop Road, Heaton Chapel, power engineer, The first 
directors are: Cuthbert Jones. J. Curtis, J. W. Baron and J. T. Parker. 
Solicitor: J. A. Hudson, The Bulls, Rochdale. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Aluminium Corporation, Ltd.—£50,000 debenture regis- 


tered July 9th, 1919, charged on the company’s undertaking and property, 
present and future, including uncalled capital. Holder: K. M. Clark, 4, Broad 
Street Place, E.C. 

Brotherton Tubes and Conduits, Ltd.—£15,000 deben- 
tures charged on the company’s undertaking and property, present and future, 
inluding uncalled capital, registered July 9th, 1919. 

C. F. Casella & Co., Ltd. (106,869).—Capital, £17,000 in 
19,00 ordinary shares and 2,000 preferred shares of £1 each. ‘Return dated 
January Ist, "1919. 12,240 ordinary and 2,000 preferred shates taken up. 
£3,004 paid. £10,700 considered as paid. Mortgages and charges, 2,150. 

Calcutta Electric Supply Corporation, Ltd. (50,882).— 
Capital, €1,500 .000 in 150,000 ordinary shares and 150,000) preferred shares 
i 110,000 ordinary shares and 


ol £5 each. Return dated June llith, 1919. 1 
NODO preferred shares taken up. £1,100,000 paid. Mortgages and charges, 


nil. 
n e a a o ao a a 


CITY NOTES. 


The report of the directors of Brown, 
Boveri & Co., of Baden, Switzerland, deal- 
ing with the year 1915-19, states that export 
orders at remunerative prices were re- 
ceived to an adequate extent. However a not inconsiderable 
depreciation of the Jarge stocks and of sume of the partly 
finished and fully manufactured articles was brought about 
by a fairly sudden fall in the prices of materials. The manu- 
facturing branches remained without change; sale prices con- 
tinued exceptionally high, and a rapid decline was not to be 
expected. Despite the fall in the prices of certain materials, 
prices were still very high: and the Increases In salaries and 
wages in the Swiss works led to these expenses rising by more 
than 100 per cent.. which was simultaneons with a consider- 
able reduction in the production. After setting aside £65,000 
for depreciation of machinery, plant, &e., and £76,000 for 
the depreciation of shares and other investments, as com- 
pared with £65,000 and £71,000 respectively in 1917-18, the 
accounts show net profits and balance forward of £164,000, 
as against £175,000 in the preceding year. It is proposed to 
pay a dividend of 9 per cent. on the share capital of £1,440,000, 
eng the same rate as in 1917-18. 


Brown, Boveri 
Co. 


oe 


Tyneside Tramways & Tramroads Co.—For the half-year 
ended June, 1919, the surplus of receipts over expenses was 
£6,943, plus £2,295 brougnt forward. Debenture and loan 
interest, &c., absorb £1,031; 5 per cent. dividend, less tax, 
on the preference shares, £601; 5 per cent. dividend, less 
tax, on the ordinary, £3,347; reserve for renewals, deprecia- 
tion, and contingencies, £2,500; carried forward, £1,758. 
‘Lhe tratte receipts increased by £2,388, as compared with the 
corresponding half of 1915. £1,500 has been charged against 
special reserve account in respect of increased cost of main- 
tenance. | 

North Melbourne Electric Tramways & Lighting Co., 
Ltd.— ihe report tor the year ended September 30th, 1918, 
states that the gross receipts show an increase from £39,36L 
to. £44,203. The expenses increased from £30,429 to £33,825, 
due mainly to the increase in wages and cost. of materials. 
The net revenus was £10,379, as compared with £8,982. Pas- 
sengers carried numbered 3,542,092, against 3,455,011; car 
miles run, 472,903, against 482,461; consumers connected, 
2,626, against 2,333; units sold, 844,490, against 647,546. The 
company has entered into a contract with the local authorities 
for the public lighting of Flemington and Kensington, and the 
necessary installation is being proceeded with. 

Stock Exchange Notice.—.Application has been made to 
the Committee to allow the following to be ofħcially quoted :— 

General Electric Co., Ltd.—25,000 ordinary shares of £1 
each, fully-paid (Nos. 1,200,001 to 1,225,000; and 155,790 64 
per cent. cumulative preference shares of £1 each, fully-paid 
(Nos. 1,500,00L to 1,635,790). 

Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent. for three months to September 30th, on the common 
stock and 34 per cent. for the half-year on the 7 per cent. 
preference stock. 

Clarke, Chapman & Co., Ltd.—Interim dividend of 5 per 
cent. (ls. per share), less tax, on the ordinary shares. 


Waste Heat & Gas Electrical Generating Stations, Ltd.— 
Interim dividend of 24 per cent., less tax, for the half-year. 


STOCKS AND SHARES, 
TUESDAY EVENING. 


LABOUR conditions are not worrying the Stock Exchange to 
anything like the same extent as they did even a month ago. 
‘The centre of apprehension has therefore shifted, and at the 
present time it dwells alternately upon the foreign rate of ex- 
change, and the prospect of what may happen under the new 
régime of free imports. It must be confessed that the markets 
are none too happy. Increased income-tax or a possible levy 
upon capital are now subjects for open discussion, and great 
disappointment is felt at the absence of any kind of official 
lead being given towards curtailment of national expenditure 
at the rate of four millions per diem. The charge of prodig- 
ality is only too well founded, but 1t would be appropriate if 
those who made it were to give stronger indications of repent- 
ance than are apparent so far. 

The industrial world is prepared for unexpected develop- 
ments when the withdrawal of restriction of imports gets into 
working order. How it will affect many trading companies is 
declared to be an impossibility to sav. It is the same with 
the action of the Profiteering Bill. Meanwhile, prices are left 
much the same as before. Buving of Westinghouse preference 
has added a further 5s. to the advance of 7s. 6d. last week. 
Whence the support comes is a matter arousing keen con- 
jecture: the market falls back upon the buying-for-control 
theory. Siemens are now quoted as £1 shares, and at 1 9-32 
show little alteration from the 62 at which the shares stood 
before the division. Edison Swan 5 per cent. first debenture 
bas gained 2 points at 814. The market for cable-companies’ 
shares is unsteady. 

There is, as stated last week, a noticeable revival of the 
demand for investments upon which the dividends are paid 
without deduction of tax. The 4 per cent. tax-compounded 
War Loan is the principal example, but Globe Telegraph ordi- 
nary has hardened to 154 and the HKastern-Western group Is 
firm. Anglo-American deferred rallied to 224; the dividend 
on this stock is paid, of course, less tax. 

Amongst the manufacturing shares quoted in our [ists whose 
proprietors receive their dividends net are General Electric 
ordinary, India-Rubber, Siemens and Telegraph Constructions. 
It may not be superfluous to point out that the fact of a 
dividend being paid tax-free does not preclude the right of the 
tax being reclaimed by shareholders who are entitled to relief 
from the full rate paid to the Income-tax Commissioners by 
the company. The top half of the dividend is accepted hy 
Somerset House as a voucher in the ordinary way, and the 
caleulation, with income-tax at 6s. in the £1, is not dificult. 

Metropohtan Consolidated and Districts are both down at 
24 and 21} respectively. Home Railways continne in melting 
mood, and the settlement of the threatened strike last week 
has left the investor cold to what attractions may lurk in these 
stocks. 

Hot-air is more than ever in evidence in regard to Mexico 
and American intervention. Tt has no inspiring effect upon 
the prices of Mexican stocks, which are weak as water. 
Brazilian Tractions have given way to 58}. Held largely 
in Belgium, the shares have been coming to London market 
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under the Treasury’s permission for the import of securities, 
and the talk of resumption of dividends is silent for the time 
being. Anglo-Argentine ‘l'ramways first preference have gone 
back to £3. British Columbia klectric preference picked up 
to 57, but the deferred stock is 2 lower. 

It 15 seriously stated that there is a good demand for London 
Electric Lighting shares. If sos the buyers must be wanting 
to get in at levels lower than the current quotations, for there 
is nothing in the share-list of prices to reflect eagerness on the 
part of purchasers. Chelseas have slipped back to 3 and Ken- 
slngtons to 5. County of London ‘ordinary and preference are 
both 4 down. So are Metropolitan preference. Assurance is 
expressed that the Government Bill may turn out to be an 
excellent thing tor the companies. Reference to the vields 
obtainable upon the ordinary shares will show that returns 
ranging from 5 to 9 per cent. can be obtained. The bold in- 
yestor who mixes the best-class electricity supply. ordinary 
shares may easily see that capital appreciation which to many 
people nowadays is of more account than dividends. For on 
dividends there 1s tax to: pay. l 

Chadburn’s Ship Telegraphs are easier at 22s. 6d., the chair- 
man’s speech on Monday being couched im cautious vein. 
Marconis are heavy, speculative mterest having evaporated for 
the moment. Marines are a trifle under 3, Americans Xis. 9d., 
and Canadians 15s. 6d. Engineering shares keep steady, and 
Vickers have appreciated. Rubber shares are a good market, 
the material hardening to just over a florin per lb. German 
houses are said to be inquiring for the produce, and the con- 
dition of the New York exchange renders American pur- 
chases of rubber at least likely. The utility stocks and shares 
of American-Canadian undertakings are mostly quoted a dollar 
or two lower than last week. 


SHARE LIST OF ELECTRICAL COMPANIES. 
oo Hous ELsorxorry Compans 
Dividend Price 


aon, AUG. 26, Yield 
| 1917, 1918, 1919, Riseorfall, p.o. 
Brompton eo ee eo 10 8 Sh — #2610 6 
Charing rira EAA ee oe é é 2ł — 7 5 6 
ão. åo. do, a Pref... & a Ue nam, 7 4 0 
ee ee eo oe eo k - ia =— t : 
City of London oe ee ee gas 
"ho. do. Gpercent. Pref... 6 6 93 - 6 8 1 
County of ee ee ee q q OB — ŝ 75B 
ão, do. 6 per cent. Pref, 6 6 98 —} 6 48 
Kensington ee eee T 6 ò —3 6 0 0 
oe 6 per cent. Pref... se a =$ aS 6 
» ão. cent, tee — 
re tan ee le 4 ee ae ü A 23 —_ a i = 
a oeni. Pret, ee — 
St. Jamee’ and Boii Maii . .»œ» 9 2 ef — 800 
Bouth London y ee ee ee B 6 2 — q 6 6 
South Metropolitan Pref, .. s... 1 7. Er = 616 7 
Westminster Ordinary ee oe 9. 8 5} — q 19 5 
: TELEGRAPKS AND TSLEPHONES, 
Angio-Am, Tel, Pref, ry ae 6 94 - 678 
he l Det. ee ee Ne on n +b : a : 
Le oe Da e a | 10f = $18 ¢ 
Eastern Extension ee ee ee 8 8 1 a, $5 6 0 
Bastern Tel. Ord. ee ee ae 8 ‘ 8 15 N *5 0 4 
Globe Tel. andT.Ord. .. .. 7 8 l +) %50 
do. do. Pref, .. ee 6 6 1 = 618 6 
Great Northern Tel, ee ee 29 : 29 — q 14 5 
Indo-Buropean oe yr 48B 18 6 - 6 6 8 
Marconi ee ee ee ee 20 25 5y's Sme é 4 i 8 
United R. Plate Tel, ee oe 8 8 72 — *5 8 8 
West India and Panama ..  .. 1/8 gi ys — *4 16 8 
Western Telegraph ee oe 8 l — *118 9 
Homs Ras, 
Metropo ee os ee oe — 2 
do. an ae oe sii au — —]) Mi 
soore ão. “ua” ee Nil Nil 9}- — Nil 
do, do, Income .. å 5 90 -~ *% 4 8 
l l Forgien Trams, &o. 
ERETON ‘ edd ceni, cr oe A K : — i 600 
O- e e 6 oe bed — 
a do. gnd Pref, ee = — “å — 
do. do. 5 Deb... ee 5 6 65 7 18 10 
Brasil Tractions ee ee ee poms’ — 684 —14 — 
Bombay Mleotrio Pret,  ..  . 6 6 124 + 3 418 0 
British Columbia Eleo. Rly. Pfoe. 5 6 57 +1 817 0 
do. do. Preferred Nil a 47 6 5 8 
do. da, Deferred Nil N 4 ~2 Nil 
a). do. Deb. ee 57 aar 7 8 8 
Mexioo Trams 6 per cent. Bonds.. Nil Ni 57 ~ Nil 
do. 6 per cent. Bonds.. Nil Nil 454 - Nil 
Mexican Light Common .. ee Nil Nil 85 ~ Nil 
do. f. æ. ee Nil Nil 484 th Nil 
do. lst Bonds. e eo Nil Nil 634 ram a= 
MANUFACTURING COMPANIES. 
Baboook & Wiloox ee ee 16 16 83 — “429 
British Alaminium Ord, .. ee 10 10 18 — 6 381 
British Insulated Ord. .. «6 95 19% 2i, = 61 0 
British Westinghouse Pref, ee % 8 8} + 4 418 6 
Oallenders .. oe ee ee 25 2 9 — 619 0 
do. it Erel, ee ee ee 6 #4 5 — 6 8 10 
Castner-Kel net ee ee ve 25 90 2 — 8 0 0 
Crompton Ord. te ae ee 7 10 9116 — 960 
Edison-Bwan, ae A e es ee ged — 1 — 6 0 0 
do. do. 5 percent. Deb, .. 4 65 81 4+2 6 2 9 
Bleotric Construction s e 10 10 } — 818 0 
Gen. Bleo. Pref. ee oo ee 6 6a 1 — #10 0 
Hai Ord. ee ee ee ~ S 2 — +5 0 0 
ey ee oe ee ee ee — 6 8 0 
do. & Pret.. oo ee ee 43 44 ' BY — 6 0 0 
India-Rubber.. oe ee ee 10 10 17 _ *3517 8 
flemens Ord... oe ee el ~ 10 Ms; on *717 0 
T 3 Oap ee ee ee 90 20 26 -x t 19 0 


MARKET QUOTATIONS, 


Ir should be remembered, in making use of the figures appearin 
in the following list, that in some cases the prices are odir anera 
and they may vary according to quantities and other circumstances. 


Tuesday, August 26th. 


Fortnight's 
e Aoid, Oxalic oe ee ee oe per lb. 1/5 we 
a inmoaie Mariik (aii .. per ton £80 bR 
(} A o [] e £18 ee 
“2 Bisiphide ciation. aT [ os a 
a Borar.. ee ee ee eo 0 £39 oo > 
e Copper Sulphate .. ee ee E £46 as 
a Povash, Chiorate oe eo ee per ib. lye | ad. deo. 
a `n Perohlorate ee ee n | 1,3 ai 
a Shellac zs se .. ` ee POF OWS. | £23 10 20/- Inc. 
e Sulphate of Magnesia... ee per ton #16 ia 
` a Sulphur, Sublimed Flowers... n | £28 Se 
a T Lump ee ee eo ” l Ld £5 me. 
..a Boda, Chlorate .... eo per ib. sd. | z 
ea iT) Crystals oe ee oe per ton tivi- | ee 
a Sodium Bichromate, casks ee per lb. oe | ee 
METALS, &c. 
` g Babbitt’s Metal Ingots .» per ton £55 to £286 se 
~ Drass uou mete a vu Lf basis) pur in, ihya. oa 
c€ » ‘Lubes (solid drawn) ee ” Uog įd.—4d. inc. 
(4 TEE , basis os eo ee oe lja 4d. Inc, 
c Copper Tubes (solid drawn) .. n LjTz ad. inc, 
€ „ Bars (best selected) .. per ton Bi4o 24 dee. 
e 8 Bheet eo oe ee ” re £4 dec. 
e oo os e eo u 8 £i aec 
d rT) (Mlectrolytic) Bars ee " £125 £7 ine 
d op oe is ee ” #54 be 
d ” n no we "b 4138 £7 ine. 
n n 10. re T lb, 2 d. inc. 
f Bbonite Rod ee ee oe ee ek ce ; ee 
T Sheet ee ee ee oe 3/6 ee 
R Geman silver Wire ee ee T 2,5 ld. dec 
A Gutta-peroha, fine ee ee ee oe 10/- to i1/- ee 
h India-rubber, Para fine .. n 254 pi 
i Iron Pig (Cleveland warrants) .. per ton Nous, P 
» Wire, galv, No. 8, P.O. qual, "o £42 ; 
g Lead, English Pig .. ee ee iT) £36 ee 
g Mero oe oe per bot. £21 to £24 10 10/- ine. 
e Mica (in original cases) small .. per lb. du. wy 446 si 
Se n "n » medium n 5/- t0 10/- oe 
e t rT) (T) @ .. ($) 12,6 tn 25-/ « ap. ee 
g Phosphor Bronze, plain castings ” | 15k to 1/8 ys 
z i „» rolled bars & roas y zp to j4 ae 
g 5 » Tolled strip &shees  „ 2/1 to 2/d ‘cy 
« Bilicsaum Brunse wiro .. ee per ıb, iy 14d. inc. 
P Bteel, Magnet, in bars - Ce ee DOr ton- .. ee 
g Tin, Block (mglish) .. 4 " | £268 to £269 £5 inc. 
A v ire, Nos. 1016 .. | ee per b. : : 473 : bd, inc, 
White Anti-friction Metals .. per ton £84 to £286 | aa 


Quotations supplied by— 
e G. Boor & Oo. James $ Speers: 
c ‘hos. Soliton & Bons, Ltd, A Baward ‘liu @ Co, 
d Frederick Smith & Go, i Bolling & Lowe, 


e F. Wiggins & Sons. í Richard Johnson & Nephew, Ltd. 
f India-Kubber, Gutta-Peroha and n P. Ormiston & Sona, 
Telograph Works Oo., Ltd, F W. F. Dennis & Co. 


French Organisation of Production and Transmission.— 
The French Government has now taken initial steps in regard 
to the proposed control and transmission of electrical energy 
under an organised system. Lor this purpose a Bill has 
been introduced in the Chamber to authorise the addition 
of the following article to the law of June 15th, 1906: °° With 
the object of ensuring a more complete utilisation and a 
better distribution of electrical energy, whether originating 
in steain or hydraulic works, the State, if it does not itself 
take the initiative, can compel producers, and if necessary 
the distributors of energy, the Departments, communes, and 
public services in the same district, to form under its direction 
and in that case with its financial co-operation, a specia 
collective organisation for the purpose of constructing and 
working a network of high-tension transmission lines intended 
specially to inter-connect the generating works and the 
sub-stations whence the distributing lines set out. The spea- 
fication will fix the maximum tolls which’ the collective 
organisation will be able to charge to the users of the petwork 
which all producers and distributors in the district concerned 
can be required to utilise for the transmission of their energy, 
Wavleave permits cannot be granted by the prefect or cou 
cession charters given in the name of the State for this same 
district unless these undertakings make use of the transmis- 
sion lines, and the obligations imposed upon them must im 
any case take into account their existence and the condition: 
of their working.” It will be scen that producers m an\ 
distret can voluntarily combine for the erection of main an 
common transmission lines, but in case of refusal the tale 
can exercise Compulsion on them. In addition. the State takes 
power to group producers and construct hnes which would 
be handed over to the groups to work, a policy which 1s bens 
followed in the regions liberated prior to and since the 
armistice. The question of different systema of generation. 
&e., does not appear to have been taken into considerat) 
under the echeme, but possibly this will be left te the ad- 
ministrative authorities. 
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MINERAL AND GOODS TRAFFIC ELECTRICALLY OPERATED. 


By THEODORE STEVENS, 


B.Met., E.M., M.Inst.C.E. 


(Concluded from page 251.) 


AVERAGING the foregoing quantities per route-mile of each 
electrification, the N. & W.R. has 28% more copper and 
double the quantity of steel strana in its transmission, 647 
less copper and 25% more steel strand in its distribution 
than the C.M. & 8.P.R. has; while the N. & W.R. handles 
3°7 times as many of our so-called conditional ton-miles. 

Approrimale Segregahons of Cost of N. & W.R. Electrifi- 
cation.—The N. & W.R. electrification cost was published 
as $3,100,000 in 1915, and later as $3,600,000,* and “the 
electrical installation was designed for 20 east-bound trains 
per day ”t. but, so far as we are aware, details have not 
been published ; we therefore make the following experi- 
mental segregations. 

Any over-estimate of one item must undervalue some 
other, and vice versa. Never having seen the N. & W.R. 
power house, nor details of it, we will assume that it cost at 
least £321,000, also that a three-phase power house for equal 
output would have cost, on comparable basis, £290,000. 

The remainder, £429,000, if subjected to the dissection 
on Mr. W. B. Potter’s percentages, gives— 

TABLE V.—N. & W.R. Costs EXPERIMENTALLY SEGREGATED. 


Conditional Mr. Potter’s Conditional 


unit figures, . ue totals. 
£1,480 per mile 29 miles transmission. 10% £42.900 
44,000 volts. 
230 British tons, con- 
ductors. 
50 British tons. steel. 
320 towers. 
£15,800 each... 5 sub-stations, 28,000 18% £77,000 
K.V.A. 
90 miles distribution. 28 £120,000 


£1,333 per mile 
210 British tons, copper. 
170 % „ steel, 


1,760 supporting struc- 


ture, 
Labour. 
£180 per mile... 90 miles of track bonded, A £17,100 
£14,300 each... 12 locomotives. 40°, £172,000 


100°, £429,000 


These conditional unit figures are not satisfactory, i.e., 
Mr. Potter’s percentages do not apply in this case; ey., the 
weights of mechanical and electrical parts of locomotives 
have been published, and if we compare them at equal 
prices per ton we vet the results in Table VI. 

TABLE VI.--Locomotivé WEIGHTS, 


CM.& S.P. N&W. 
Electrical part Ae os 101 
Mechanical part... ng . 152 139 
Total British tons ... ows ... 250 240 
Electrical part at £125 £12,200 £12,600 
Mechanical part at £76 10s. £11,600 £10,600 

£23,800$ £23,200 


Total on this basis... 
With these figures, graphic time-tables, input to loco- 
motives output from each sub-station, and input to railway 
H.T. system have been worked out for each railway on its 
existing electric system. 

At first glance, one looks for greater distances between 
sul-stations where higher voltage is collected. 

When one realises that the average loss allowed in dis- 
tribution with the higher voltage is about half as much as 
with the lower, the second glance is more inquisitive. 

The minimum distance between sub-stations on the 
CM. & S.P.R. 3,000-volt line is 23 miles; while it is 
5 miles on the N. & W. 11,000-volt line. The average 
distances between sub-stations are 32 miles with the 3,000 
Volts, and 7 miles with the 11,000 volts. 

To call attention to the essential differences in the work 
required in the two cases, and to the impracticability of 
* Electric Railway Journal, September 20th, 1915, page 615. 
Ihid., February 12th, 1916, page 332. 

Messrs, Gibbs & Hill, engineers for N. & W.R. Co., Alectric 
Railway Journal, June th, 1916, page 1059. 

i This segregation is rejected. Compare first 


Table X. 
Ý The C.M. & S.P.R. Co. published in “ Dawn of Electric Era in 


ing,” 1917, this figure for its electric locomotive cost, 


column of 


direct comparisons, Table VIII brings side by side the train- 
miles, conditional ton-miles and revenue tons on these two 
railways. 
TALE VIL.—-Basis WEIGHTS AND SERED... 


N. . 
C.M. & S.P. 1-phase collected, 8-phase 


System. D.C. motors. 

Goods train 1 loco. | 2 locos. 1 loco. | 2 locos, 
Loco. tons ... ... 250 500 240 4x0 
Wagon/tare... ... 590 590 720 120 
Revenue load ... 1,660 | 1,660 2.200 2,200 
Total tons ... ... 2,500 2.750 3,160 3,400 

sd (20 eastwards loaded 
rains per day, 4 each way E {20 westwards empty 
2 locos. on grades of ... 13% = 
Running speeds l 
up ‘16% — 2S MPH — 28 
up 1°5 % 17 M.P.H. — 14 


Passenger trains, 1,000 tons | 
„ per day, 2 each | 
| 


te 


way— 
Running speeds 
up “16 % 45 M.P.H, — | 42 M.P.H. 
42 y 


up 1'5 A j eee 29 1 | e i 
TABLE VIII.—Tons, ToN-MILES, AND TRAIN-MILES. 


Train- Conditional Tons 
Route miles ton-miles r 
miles. per day. per day. annul. 
C.M. & S.P.R. ... ... 650 
Goods and minerals... — 5,200 — 13,000,000 4,000,000 
Passenger... woo 3,200 3,200,000 -_ 
N. & W.R. TA sae. “29 l 
Goods and minerals... — 1,180 2,710,000 13,200,000 
Channel tunnel, pr 1 29 
ae z ii k ee — 725 620,000 5,500,009 
sa 725 290,000 = 


Passenger... ose 

We arrive at as reasonable a basis as possible for com- 
parisons by redesigning each electrification for the work 
specified, but adopting the electric system now in use on the 
other railway. The efficiencies and distribution of losses 
found from the calculations mentioned (after Table VII) 
above are used. 

The efficiency of generation in one-phase alternators 
is, say, 2°6 per cent. less than in three-phase alternators, 

The average distribution loss is about half as much on 
the N. & W.R. as on the C.M. & S.P.R. | l 

It is unnecessary to repeat here the considerable details 
of this investigation, the results of which show that the 
average distance between sub-stations would be 14 miles on 
the C.M. & S.P.R. if the 11,000-volt, one-phase system, 
were used, and 13 miles between sub-stations on the 
N. & W. if the 3,000-volt D.C. system were used. 
ATIONS : MILES. 
Minimum, Average. 


One-phase, three-phase, N. & W.R., a8 it is see a i i 


c.. N. & W.R.. redesigned ... aie is 
ne OM wa 23 32 


D.C., C.M. & S.P.R., as it is... ees wee 
One-phase, three-phase, C.M. & S.P.R., redesigned... 10 14 


Taking the following somewhat different segregation, 
which claims only to be experimental, the costs of ranning 
the service specified in Table VII for N. & W.R. are com- 
pared on two systems. More accurate analyses of details 
could be made. | | 
TABLE X.—ConbDITIONAL CAPITAL, 


1-phase D.C. 
3 os phase D.C. 


TABLE IX.—DISTANCES BETWEEN SUB-ST 


Contact wires carry 
Motors operate on... 


Capital, l S 
Locos... n.. £290,000 68% £274,000 B8” 
Distribution ... 76000 18% 76,000 16", 
Bonding . 9,000 2% Y9,UU0 l 2, 
Step-down, 'S3/K. Y.A. 25,000 6 7,000 sub-stations 1S 
Transmission 29,000 7 24,000 6 

100 100 
P.H. step-up... ... 15,000 11,000 
Generating plant ... 306,000 279,000 
£750,000 £ 765,000 


* Mr. H. M. Hobart on “Costs and Efficiencies,” Proceedings, 

American Institute of Electrical Engineers, February 17th, 1912, 

age 159; also Dr. Miles Walker, Journal, Institution of Electrical 
Engineers, London, December Sth, 1918. 
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TABLE XI.—EFFICIENCIES ARBUMED. 
Coal bunker to drawbar 74%  6'9%. 
Pantograph to drawbar 75* 717  Inst.Ĉ.E., Vol. CCI, p. 27. 


Distribut.on ... wee 982 88 Calculated from Table VII. 
Step-down ie we 96 90 A.LE.E., Vol. XXXI,p. 128. 
Transmission ... sa 92 95°5 E n p. 129. 
Step-up se as 6T 97°2 s » p127 
Generator ... ... 94°4 97 5 » P 126. 
Other P.H. plant ... 12°6 12°6 ‘5 » p 125. 
Power factor ... er "75 1:00 i ” p. 115. 
| Running plant load 


factor, 2—10,000 kw. 
units running wae "44 "48 
Generate per unit at... "42d. ‘dd. A.LE.E.,Vol. XXXI, p. 127. 
KW.-hours at drawbar 48.000,000 
* Assumed, but on insufficient data. 
TABLE XIL—ConpitionaL Losses (IN TABLE XI) As PER- 
CENTAGES OF POWER-HOUSE OUTPUT. 


Contact wires cerry ... eee 1 phase D.C 
Motors operate on a 3 o i i 
Step up kee aia s 3% 3% 
Transmission sae ee 8 4 
Sub-stations ... a ise 3 9 
Distribution ... Sa Sre 2 10 
Locomotives ... a .. 2l 17 
Delivered to draw bars .. 63 57 ` 
Power-house output ... ... 1C€0 100 


TABLE XIIIL—ANNUAL EXPENDITURE—1-PHASE, 3-PHASE. 


Interest, 
insurance, 
taxes, main- Wages, Total 
tenunce, ultimate oil, annual 
Coal. renewal, stores, cost. 
Power house... £37,000 £46,000 £50,500 — 
o42d/KW.H. .. — aa = = 
Step-up ... du 1,500 — — 
Transmission ...  — 3,500 — — 
Step-down e. — 2,500 — — 
Distribution... — 9,100 — — 
Bonding s.. — 1,100 — — 
' Locomotives ... — 43,500 7,500 — 
£37,000 £107,000 £58,009 £202,000 
TABLE XIV.—ANNUAL EXPENDITURE WHEN REDESIGNED : D.C.* 
° „Interest, 
insurance, 
taxes, main- Wages, Total 
tenance, ultimate oil, annual 
Coal. renewal. stores. cost. 
Power house... £39,000 £42,000 £60,000 — 
O4d. [EWH 2. o — — — — 
Step-up bee ese r 1,100 = — 
Transmission ... — 3,500 — -— 
Rub-stations — 8,700 16,500 — 
Distribution ... — 9,100 = = 
Bonding... sue — 1,100 — — 
Loccmotives ...0  — 41,000 7,500 — 
£39,000 £106,500 £84,000 £229,500 


It will be seen, assuming the cost segregation in Table X, 
that the three-phase combination under the various con- 
ditions which have been clearly stated shows a more 
economical result. 


APPENDIX. 


The Proposed Channel Tunnel (for comparison). Even 
the “ considered opinion of eminent engineers that a train 
ferry across the Channel was impracticable ™ f has not 
withstood the test of time, for the war made Channel ferries 
realities, and will, doubtless, modify another earlier opinion, 
which, incidentally, distinctly anticipated the success of 
such ferries, viz. :— 

“ Eight schemes for tunnels beneath the Channel, seven 
schemes for tubes on its bed, seven schemes for ferries, and 
three for bridges, all abortive, and whether viewed from a 
national, industrial, or speculative standpoint, such will, 
doubtless, continue to be the history of the question involved 
in the dreams of inventors and financiers—at least, as 
regards tunnels, tubes and bridges.” t 

We anticipate that the Channel will be tunnelled, and 
for comparison with the C.M. & S.P.R. and N. & W.R. 


* Waves, oil, stores in D.C. sub-stations ‘05d /KW.H., as on West 
Jersey and Seashore Railway, A.LE E. Vol. XXX, p. 1384; Vol. 
XXXI, p. 117, on “ Locomotives.” 3°6d./loco.-mile, allowing 40 per 
cert. shunting and light mileage, Inst.C.E., Vol. CCI, p. 165. 

Interest, &c. :—10 per cent. on sub-stations and transformers, 
12 per cent. on transmission and distribution, 15 per cent. on power 
house and locomotives. 

t Quotation from Mr, W.T. Perkin's letter in Yorkshire Observer, 
May 2nd. 1914, reprinted January, 1917, in “The Channel Tunnel 
aud the World War,” page 121. 

t The Engineer, March 22nd, 1907, page 281. 


electrifications, some details are added. The gradients 
proposed are included in Table III, from which it will be 
noted that the C.M. & S.P.R. has an average of 2°2 per cent. 
for 20 consecutive miles, nearly the distance from Dover to 
Calais, and *4 per cent. heavier than the two miles of 1°8 
per cent. contemplated in the Channel tunnel. 

Mr. Albert Sartiaux, general manager, Chemin de Fer 
du Nord, anticipated* 50 trains a day, passenger trains of 
400 tons, and goods trains of 800 to 900 tons.t 

“ 40,000 Kw. is sufficient for trains, pumping, and 
lighting,” t and a total cost of £16,000,000, or “ less than 
two days’ war expenditure by the Allies.” § 

At the Inter-Allied Parliamentary Commercial Con- 


_ ference, Sir Arthur Fell restated estimated and proposed 


service, ** 


TABLE XV.—-CHANNEL TUNNEL. 
Intervals between trains 


dea 5 or 10 minutes. 
Workings hours per day isa 20 
Maximum passengers per day ... 30,000 each way. 
Average passengers per day ... 2,140 each way. 
Average goods per day... Site 2,575 tons. 
Gross revenue %6 % of capital, 
made up from passengers ... £780,000 51% 
From goods sae T 640,000 42 %, 
From luggage ... 78.000 5% 
From mails zs sae eae 40,000 2% 
£1,538,000 100 % 


Sir John A. F. Aspinall, in his presidential address 


(1918) to the Institution of Civil Engineers, detailed the 
limitations of British railway structure gauge, which, until 
altered, would prevent Continental rolling stock passing 
freely over British railways. 

The loading gauge of all Continental railways, except 
Russia’s, is at least 10 in. higher and 14 in. wider than 
ours, which will also necessitate widening our 6-foot way. | 


THE FARADAY SOCIETY. 


MEASURING MAGNETIC HARDNESS ELECTRICALLY. 


A PAPER read by Mr. L. A. Wilp before the July meeting 
of the Faraday Society described a new method of measuring 
magnetic hardness, and showed how this quantity was also a 


measure of mechanical hardness, and could thus be utilised 
in carrying out experimental work on thermal treatment. . 

Magnetic hardness is defined as the coercive force, that 1s, 
the demagnetising force just sufficient to wipe out the residual 
flux remaining after the current required to magnetise to 
saturation has been cut off. This force has a constant value 
for any particular specimen of iron or steel. 

In the usual method of carrying out these measurements 3 
ring specimen has been employed, but this has many disadvan- 
tages, and Mr. Wild, therefore, makes use of specimens of 
rod 0.5 in. in diameter and 3 in. long. ‘The specimen 18 
slipped into a standard magnetising coil, and its ends united 
by a yoke. The magnetising current having been applied for 
a fraction of a second, the yoke is lifted off, and the demag- 
netising effect of the poles removes most of the residual 
magnetism. What remains, however, is shown to be propor- 
tional to the coercive force, and this is measured by inserting 
the rod specimen in a speciaily designed ballistic coi, 0.5 0. 
long and 1 in. in diameter. The throw of a ballistic galvano- 
meter in circuit on withdrawing the rod gives a direct reading 
of the magnetic hardness. The method is obviously one © 
extreme simplicity. It takes only two minutes to inake a test, 
and the results obtained are declared to be reliable and con- 
sistent. i l 

Many heat-treatment experiments were described in which 
the method was utilised. In these an electrically-heated salt 
bath furnace and tempering furnace were employed. In one 
series it was shown how tempering iron at 215 deg. C. 
hardens it considerably, while refining (heating to the a 
point and quenching) has a much less hardening effect. Mil 
steel, on the other hand, is still further hardened by refining, 
while in high-carbon steels no effect of hardening on maturing 
after annealing has been observed. 

Another series of experiments showed at a glance the effect 
of various quenching mediums on different varieties of steel, 
and they were indicative of the value of the method in carry 
ing out researches of this kind, so necessary to enable fu 
i akg E case rn Rca Oe ae Seca ee 


* Electrical Timex, p. 403. December 6th, 1917. 

+ Average goods trains, C.M. & S.P.R., 2.500 tons.: Average goods 
trains, N. & W.R., 3.400 tons. 

+**The Channel Tunnel and the World War,” p. 160. 

§ Thed. p. 184, 

** Daily Chronicle, July bth, 1918. 

| Hrening Standard, page 7, October 12th, 1918, 
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advantage to be taken of the characteristic qualities of the 
numerous ferro-alloys now at the disposal of engineera. 

lt, as ıt seems, the author's clann that magnetic hardness 
is a measure ot inechanical hardness—of some kinds if not of 
ull kinds—can be sustained, his method should be one of very 
great value to the metullurgist and engineer. lt has the 
advantage at once over the prinell or scieroscope methods -n 
their must opvious detects, 1n that ıt measures tne hardness of 
the whole mass of the material, und not only that of selected 
epots on the surface. This in many instances may be of con- 
siderable importance, while for the more routine work of test- 
ing quenching fluids or working out best methods of heat- 
treatınent, the method should be of considerable utility in the 
foundry and workshop. 


THE DISAPPEARING FILAMENT TYPE OF OPTICAL PYROMETER. 


A paper extremely useful to men engaged on high-tempera- 
ture measurements was contributed to the meeting by MR. 
W. E. ForsytHe, of the Nela Research Laboratory, U.S.A. 
Dr. KZER GRIFFITHS, of the National Physical Laboratory, took 
charge of the paper. The pyrometer, the principles and use of 
which were described, 1s one extensively used in America both 
for research and in industry, but it is not well known over 
here, so it is well that physicists should have an opportunity 
of understanding its features and merits. 

The pyrometer is very simple in construction. It is sub- 
stantially a telescope with a lamp filament—the comparison 
source—at the focus of the objective. In series with this lamp 
is a small battery, a resistance and an ammeter. To measure 
the temperature of any hot body the instrument is first 
sighted upon the hot body. This sighting is done just as 
easily and in much the same manner as one sights an opera 
glass. When looked at, the hot object is seen with the pyro- 
meter lamp filament crossing it, and if a sufficiently large cur- 
rent is passed through the pyrometer filament it will appear 
brighter than the background, but if not enough current is 
eent through the filament, the source sighted upon will be the 
brighter. If the current through the pyrometer filament ia 
properly adjusted, by changing the resistance in series with 
the lamp filament, the latter can be made to appedr just as 
bright as the source that is sighted upon. 

To make it easier to tell when the pyrometer filament is a 
the same brightness as the object sighted upon, a red glass is 
mounted in the eyepiece. With a good red glass in the eye- 
piece, all trouble die to a colour difference between the source 
being investigated and the pyrometer filament is eliminated. 
If the pyrometer has been previously calibrated, the tempera- 
ture of the object sighted can at once be determined, and to 
calibrate it, it is only necessary to determine the current 
through the lamp when the pyrometer is matched in bright- 
hess against a standard source at a known temperature. 

The paper discussed. very fully the theory of the in- 
strument and of its calibration, and also the limits of 
Its accuracy. It suffices here to say that even with 
inexperienced observers good and consistent results have been 
obtained, and this account of the instrument, therefore, use- 
fully fills a gap left in the survey of the field of pyrometry 
made by the Society nearly two years ago. 

To the illuminating engineer it is of interest to note that 
this type of pyrometer can be calibrated to give the relative 
brightness of a source of light instead of its temperature, and 
it can also be used to measure the transmittive power of 
various glasses, such as lamp bulbs. 


SOME CHEMICALLY REACTIVE ALLOYS. 


In a paper with the above title Mr. E. A. ASHCROFT 
described the remarkable properties of some alloys of metals of 
the magnesium type with those of the lead type which he has 
observed. Thus an alloy of 15 per cent. magnesium with 
85 per cent. lead will rapidly and completely oxidise in the 
cold in a moist atmosphere. The metals are converted to 
hydrates, and they crumble up into a black powder. The 
reaction enables every trace of oxygen to be removed from 
a gaseous mixture containing that gas, and it might have 
some very useful applications, for example, in manufacturing 
nitrogen on a small scale. 

f the same or like alloys are boiled in water, the metals 
become converted to their oxides and pure hydrogen is evolved. 
Here again possible applications suggest themselves, and the 

ydrates or oxides formed can also be used as bases for the 
production of such useful salts as basic lead carbonate (white 
lead) or lead peroxide. 

The alloys of zinc and magnesium have similar properties, 
and Mr. Ashcroft suggests the possibility of using them as 
substitutes for zinc or tin; for example, in the recovery of 
gold from cyanide solutions, or as substitutes for pure magne- 
slum In pyrotechnic work. 

Where electrical energy is cheap the alloys can readily be 
made on a commercial scale electrolytically, and Mr. Ashcroft 
described a cell which he has devised specially for the produc- 
tion of these alloys. 

The following papers were also presented at the meeting :— 

On the Equation for the Chemical Equilibrium of Homo- 
geneous Mixtures ’’; by Prof. A. W. Porter, F.R.S. 

On a Theory of Invar ”. by Prof. K. Honda and Mr. H. 
Takage. 

„ The Electrolysis of Solution of Sodium Nitrite using a 
Silver Anode’; by Mr. F. H. Jefferey. 

„The Mechanism of the Surface Phenomena of Flotation ”; 
by Mr. J. Langmuir. | 


WATER POWER IN CANADA, 


SOMR RECENT DEVELOPMENTS. 


WE have, from time to time, given details of the steps being 
taken in Canada to investigate and develop the water power 
resources of the Dominion. An Order ‘in Council of April 
19th last carries the Government organisation a step further, 
and provides for co-ordination of departments and standardisa- 


Fic. 1.—Bia CHUTE PENER DEVELOPMENT, SEVERN RIVER, 
‘CANADA, ` 


tion of methods, more particularly in respect of the investiga- 
tion of power resources. 

This order shows that the work of the Dominion Water- 
Power Branch of the Department of the Interior, in carrying 
on extensive water resource investigations, has been of such 
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Fia. 2.—TRANSMISSION Lines, SEVERN SYSTEM, CANADA. ° 


public benefit that urgent requests have been made for 
similar investigations in other parts of the dominion. Ac- 
cording to the B. of T. Journal, the Order in Council authorises 
agreements for this purpose, and provides that such co-opera- 
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tive water resource and power investigations shall be under 
the control and management of an officer of the Department 
of the Interior, and shows substantial advancement ın a settled 
policy for standardisation of method in power investigation 
and centralisation of all information obtained at’ a central 
Federal bureau. l 

Originally the Dominion Water-Power Branch controlled 
and administered the water resources of the Provinces of 
Manitoba, Saskatchewan, and Alberta, the north-west terri- 
tories and the territory of Yukon, and by co-operative ig 
ment carried on the water resource investigations ın the 
Province of British Columbia. Other provinces which con- 
trolled their own natural resources had separate organisations 


© 


for investigation. In April; 1915, a similar arrangement was 
entered into with the Province of Nova Scotia, and in May, 
1918, with the Province of. New Brunswick. 

Under the above named Order in Council similar agree- 
ments will now be made with the Provinces of Ontario and 
Prince Edward Island. With the exception of the Province 
of Quebec, therefore, the water resource investigations for 
the whole of the Dominion will now be carried out in a 
uniform manner under the direction of the Federal Director 
of Water Power. Quebec is not yet reported us having re- 
quested direct co-operation, but it is 
stated that the Quebec Streams Com- 
mission is Working in close collabora- 
tion with the Dominion Power Board 
and the Dominion Water Power Branch. 
[his advance in collaboration of de- 
partments and uniformity of method is 
largely due to the work of the Dominion 
Power Board created by an Order in 
Council on April 25th, 1918. 

dal 
‘The Dominion Power Board is an ad- 
visory body with the special functions of 
co-ordinating the development of water 
and fuel power and consolidating the ex- 
perience, research and efforts of all the 
Federal and Provincial departments con- 
cerned. It consists of the Minister of 
the Interior as chairman, with nine 
permanent department officials as mem- 
terior Pach Wek ees 
Canals External Kata shee ‘om 

als, External Affairs regarding Inter- 
national Waters, Inland Revenue, 
ae tnt gta bag nie ts Commis 
(Comimission of ÖNRE A oa aer 
close collaboration ‘with poe ghia we 
tion at all conte fi Rapa 
ment departments. 


By means of frequent inter-departmental meetings and 
annual conferences, at which all bodies are represented, this 
Board has carried out effective work in co-ordination of effort 
and prevention of overlapping. It is now investigating many 
luportant problems, including the matter of uniformity of 
water power law and regulations. At present provinces con- 
trolling their own natural resources have their individual 
regulations, and these vary considerably. 

The Dominion Water-Power Branch has had in hand for 
over three -years a revision of the Dominion Water-Power 
Law for districts under the Federal jurisdiction in this respect, 
and for this purpose has carried out a detailed analysis of the 


Fia. 3.—Bra CHUTE GENERATING STATION, CANADA. 


‘water-power Jaw of all countries. This is probably the most 
exhaustive investigation of the subject yet made, and it is 
felt that it might well constitute a basis for a considerable 


‘measure of ‘uniformity in water-power law throughout the 
- dominion. 


In the ‘Hydro Bulletin of May last, a description was given 
of the generating station extension which completed the 


power development at the Big Chute site. In the fall of 


' 1909 the Simcoe Railway & Power Co. commenced a develop- 
“nent on the Severn river at Big Chute, about 9 miles up 


from the point where the Severn empties into Georgian Bay 


‘(fig. 1). ‘By May, 1911, three 900-H-P. units were installed 
‘yeady ` for operation.’ The company transmitted’ power at 


92.000 volts to its ‘sub-statron- at Mid- 
land. From this station it was distri- 
buted: at 2,300 volts to the municipality 
of Midland.. The company also proposed 
to distribute power to any place in the 
_ Simcoe county and Muskoka. district. In 
1911 the Hydro-electric Power Commis- 
‘gion of Ontario contracted to take power 
from the company, and in May, 1901, 
power. was delivered to Midland, and in 
November to Penetang, In October, 
1911, the load on the Big Chute generat- 
ing station was 350 H.P.; in September, 
1912, 550 m.P,, In 1913 the number of 
municipalities supplied by the Commis- 
sion increased from 2 to 7; the demand 
in October, 1913, was 1,233 H.P. l 
Up to 1914 the company owned Big 
Chute generating station, the trans- 
mission lines to Midland, and the Mid- 
land station; also a station and distri- 
bution system in Victoria Harbour, 
where the Commission owned the rę- 
maining transmission lines and stations. 
In 1914 the Commission purchased the 
Simcoe Railway & Power Co., and first 


banschene and Port McNicoll distmbut- 
ing stations were installed and fed from 
this system. In 1916 Port MeNicoll 
(Canadian Pacific Railway) and Camp 
Borden stations were added. In 1918 
Alliston, Beeton, Bradford, Cookstown, 
Thornton, and ‘Tottenham were D- 
cluded in the municipalities fed from 
| | this system (fig. 2). In December, 1918, 
the power development on the Severn system was 6,350 H.P., 
of which 3,700 m.r. was supplied by the Big Chute station, 
and the remaining 2,700 H.p. was supplied by the Engenia 
and Wasdell’s systems. : 

In 1912 a 22,000-volt transmission line was installed by 
the Orillia Light & Power Co. between Big Chute 
generating station and Ragged Rapids generating station 
for interchange of power. This tieline has since been 
purchased by the Commission and connected to the 
Swift Rapids generating station, which replaced the 


rences of other Govern- Fig. 4.—New Set IN BiG CHUTE GENERATING STATION, CANADA. 


Ragged Rapids station. In 1917 the Severn system 22,000- 
volt transmission lines were connected to the Eugenia 
system at Collingwood station. The Wasdell’s Falls system 
has a 22,000-volt line connected to the Orillia Water and 
Light Commission’s system at Orillia. Thus the Severn 
system is connected to the Eugenia and Wasdell’s systems 
and also the Orillia Light & Power Co.’s system, and allows 
for an interchange of power. In the original development, 
as installed in 1909, 1910, 1911, there was the canal entrance, 
canal about 500 ft., forebay and one steel penstock 9 ft. ın 
diameter. The latter is carried on concrete piers for about 
150 ft. down the slope, and turns along the rear of the 


operated it on July Ist. In 1915 Wan- | 
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power house, terminating in a surge tank extending to an 


elevation 4 ft. above that maintained in the forebay. Nos. 1. 


and 2 turbines are connected to the penstock by diverging 
feeders, and No. 3 is connected by a ‘* Y ” connection. The 
turbines were built by Win. Hamilton & Co., of Peterborough, 
Ontario, and are of the Samson type, each designed for 
1,300-H.P. capacity at 56 ft. head and at 300 R.p.M. The 
exciter turbines have a capacity of 200 H.P. under 56 ft. head 
at 58U R.P.M. The hydraulic turbine governors are all of the 
Lombard oil pressure design. Practically all the electrical 
equipment was manufactured by the Canadian Westinghouse 
Co. There were three 900-K.v.A., 2,200-volt, 60-cycle, 3-phase, 
300-R.P.M., revolving-field generators (fig. 3). There were two 
turbine-driven exciters, each of 100 Kw., 125 volts, controlled 
by a Tirrill regulator. There was one bank of three 600- 
kK.V.A., 2,200-25,0U0-volt, single-phase, 60-cycle, water-cooled 
transformers. A second bank of similar transformers was 
installed in 1912 in the same pocket as No. 1 bank; the 
first bank being rearranged. The switchboard consisted of 
12 black marine finished marble panels. The switchboard 
gallery extends 6 ft. into the generator room, while behind 
it is the 2,200-volt bus and switch structure and generator 
rheostats, which are operated by shafts in straight line 
between rheostat handle and the face plate on the r ats. 
For the 220,000-volt transmission lines between the generating 
station and Midland see fig. 2. Matchedash Bay is about 
2.000 ft. across, and two spans were made, 1,153 ft. and 
858 ft. respectively. The longer span also crosses the ship 
canal, and necessitates » 175-ft. tower; the centre and east 
shore towers are each 8S ft. high. 


Fagen! 
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Fig. 5. Section SuOWING New Set, Big CHUTE POWER 
STATION, CANADA. 


When the Counuission took over the company in 1914, a 
number of minor changes were made in the metering equip- 
ment at Big Chute generating station to make it conform 
to the Contuission’s requirements. In 1917 some 2,200-volt 
equipwent to supply the Department of Railways of Canada 
for the marine railway installed at Big Chute. 
hevessary, early in 1917, to proceed with the extension of 
the Big Chute generating station. To secure additional 
vapacity, a new penstock and a fourth turbine were required, 


together with two new valves, head gates, and the necessary — 


power-house substructure and superstructure (figs. 1, 4, and 
5). The steel penstock is 9 ft. in-diameter and ahout 170 ft. 
long. The Wellman-Scaver-Morgan Co. supplied the double- 
runner, spiral-case turbine (figs. 4 and 5) of 2,300 B.u.P. under 
a o6-ft. head running at JOU R.p.M. Two 66-in. diameter gute 
valves with two head-yate, mechanisms were supplied by the 
Boving Hydraulic & Engineering Co., of Lindsay. A 1,600- 
a SUU-R.P.M., 2,200-volt, 3-phase,. 60-cycle, waterwheel 
be horizontal generator. was purchased from the Canadian 

neral Electric Co. A flywheel effect of 300,000 Ib. ft. sq. 
Was required in the rotor of this generator, which necessitated 
< ediameter machine, and was the reason for it being 
s ed so low in the foundations, as the generator shaft had 

„line up with the turbine shaft. The specifications per- 


mitted a maximum temperature rise of 40 deg. C.. with a 


continuous load of 1.600 Kva.. at 80 per cent. power factor, 
ae speed and voltage. 
zon at an overspeed] of 185 per cent normal speed for 
9 Minutes, and an insulation test of 10,000 volts between 


armature windings and frame was withstood for one minute; . 


1g,feld windings and the field rheostat resistances withstood 
peg te for one minute. A heat run was made in the 
y. al 
alate the efficiencies, regulation. &c. 
seat after installation. This fourth unit, together with the 
a penstock as mentioned above, were first. placed in 
ice and fed power into the system on January 28th, 1919. 

en making these extensions it was decided to remodel the 


No tests were re- 


R.T. itoh: à : : i 
switching room by installing dnplicate 22.000-volt busses 


i 
tt mrig all 22.000-volt oil switches electrically operated. 
volt out *9 decided to install equipment for one new 22.00- 
xe going line, and to remodel the 22,0M-volt arresters, 
Provide space for equipment for two future lines, one 


It became . 


This generator was tested in the . 


so the necessary measuremente were taken to. 


to Orillia and the ather to Wanbanshene. The present switch- 
board is to be rearranged: in order to provide space for the 

nels to control the new and future 22,000-volt lines. New 
2,20U-volt electrically-operated oil switches will be installed 
for the L.T. side of the transformers, and the present trans- 
former switches will be used for the new generator and for 
station-service transformers on the b.T. side of each bank of 
transformers. A second set of disconnecting switches will be 
installed and the oil switch rearranged so that each bank 
can be connected to either bus, whereas at present each bank 
can be connected to only one bus. This extension includes 
a second transformer pocket, and one bank of transformers 
will be removed from No. 1 pocket to No. 2 pocket, and the 
transformers in No. 1 pocket will be arranged. Space 1s 
provided in No. 2 pocket for a possible future bank of 
transformers, also i es for a machine shop and an oil storage 
tank. A spare -K.V.A. transformer has been purchased 
from the Canadian Westinghouse Co., and was to be delivered 
this spring and installed in No. 1 pocket with permanent 
22,000-volt connections and 2,200-volt connections carried to 
each transformer in’ No. 1 and No. 2 banks, so that with 
short temporary connections it can be connected in place of 
any other transformer during an interruption on that bank 
of only a few minutes. aye 

Practically all the new. equipment was purchased from the 
Canadian Westinghouse Co.. and was delivered during: the 
summer of 1918. The work of installing new equipment 
and remodeling and removing old equipment is now being 
proceeded with by the Ontario Hydro-electric Oommission’s 
Construction Department, and it was expected that it would 
be completed early this summer. 


(To be continued.) © 


THE BRITISH SCIENTIFIC PRODUCTS 
EXHIBITION. 


(Concluded from page 233.) 


Tut IGRANICG Evectric Co., Lro., 147, Queen Victoria Street, 
london, E.C.4, exhibited a rotary coil-testing set for makin 
and breaking the circuit to electrical coils many oead 
times per hour; the set shown had made and broken circuit 
over a million times. A telfer crane was shown working with 
two model magnets of the new patent unit type; the magnets 
were attached to a spreader beam and were shown lifting 
loads up to the full capacity of the telfer crane. The advan- 
tage of this new patent unit type of magnet is that two or 
moro units can readily be connected together to form one 
larger magnet, and that multiple magnets can be used ^n 
higher voltages. Each units is 20 in. X 2U in. on the lifting 
face, and will lift from 1 to 4 tons, depending on the char- 
acter of the material to be lifted and the manner in which 
it is piled or arranged. Combinations of the following sizes 
can easily be made: 2 in. X Win., Win. X 40 in., Win. X 
60 in., 40 in. X 40 in., 40 in. X 60 in., 60 in, X 60 in., or any 
multiple of 20 in. X 20 in. Each magnet is so wound as to 
be suitable for use on either 110 volts or 220 volts D.C. 

Many varieties of coils were displayed, wound by new 
methods, in different stages of completion, as described in our 
issue of August 80th, 1918, page 215. The special features of 
these coils are: Correct alignment, no.vartation mn resistance 
and number of turns always identical. .The coils are self- 
supporting and do not require cheeks or bobbins. Each turn 
and layer of wire is insulated exactly to the degree required, 
the insulation being thickest where potential difference -s 
areatest.. The natural capillary action in impregnating and 
the special methods employed preclude air pockets. The coils 
will withstand far greater electrical and mechanical stresses 
than coils wound by any other method. Large quantities of such 
coils have been used by the Admiralty and War Departments 
for wireless and other apparatus. These coils are admirably 
suited for track signalling, owing to great mechanical 
strength, absolute reliability and moisture-proof construction. 

Various types of automatic starting switches for electric 
motors were also exhibited, including the following: A pillar- 
type ironclad panel to completely control a motor driving a 
machine tool, including starting, speed acceleration and 
retardation of speed by push buttons, froin a number of work- 
ing stations. A pillar-tvpe tronelad equipment comprising a 
multiple-inger type direct-current automatic electric motor 
starter. with various types of master control. A multiple- 
finger type direct-current automatic electric motor starter. . A 
direct-current automatic electric motor starter of the magnetic 
lock-out type. Series relay type alternating current self-acting 
electric motor starter for slip ring. two- or three-phuse induc- 
tion motor. An alternating current self-acting electric motor 
starter suitable for a two- or three-phase squirrel-care indire- 
tion motor. Treadle-operated starter and speed regulator for 
the control of sewing machines with individual motor drive. 
This device was specially designed for sewing machines and 
other small treadle-onerated machines; it is standardised for 
1/10, 1/8. 1/7, 1/6, 1/5 and 1/4 Ħ.P. at 10-115 and 900-930 
volte for series, shunt and componnd-wound motors. Special — 
features are its cnmnact construction: it is simple to fix and 


‘ easy to clear: nerfect speed control is civen bv a large namber 


of contacts with epring. return, a quick stop is obtainable, and 


a) 
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the dynamic brake stops the motor, but does not interfere 
with turning the machine by hand. No friction brake is 
required, and a magnetic blow-out prevents arcing. Fig. 24 
shows the regulator with the front of the housing removed 
to permit cleaning, while fig. 23 shows the device fitted to a 
sewing machine. By depressing the treadle the regulator 
starts, accelerates, and controls the speed of the motor, and 
by releasing the treadle the motor is stopped. <A spring is 
fitted to the regulator spindle for this purpose. In stopping, 
the circuit is broken by the disk which engages on the two 
lower posts, which are magnetised and thus hold the disk in 
engagement until the spring forces it away, giving a quick 
break and at the same time forming a magnetic blowout, 
which prevents any injurious arcing. To obtain a quick stop 
the treadle is forced up so that the disk is made to engage 
with the upper two posts, which completes a short circuit 
of the armature. This forms dynamic Sanny but does not 
prevent the machine being turned by hand for setting the 
work. The resistance is mounted at the back of the regulator, 
the whole being enclosed in a cast-iron case. The contact 
brush is of carbon and readily renewable. The overall dimen- 
elon of the regulator are 7.5 in. long, 6 in. wide, and 4.5 in. 
eep. 

Tue Moraan CRUCIBLE Co., Lro., Battersea Works, Church 
Road, London, S.W.11, exhibited ‘‘ Morganite,’’ ‘* Copper- 
Morganite,’’ electrographitic, and ‘‘ Battersea” carbon 
‘brushes in great variety for use on D.c. dynamos and motors, 
alternator and induction motor slip rings, rotary converters 
and other types of rotating electrical plant. Magneto carbons 
for the distributors and slip rings of aeroplane and automobile 

magnetos und battery carbon rods for pocket flash-lamp cells 


Fia. 24.—SEWING MACHINE 
STARTER AND REGULATOR. 


Fia. 23.—Reau.ator 
FITTED TO SEWING MACHINE. 


were shown, as were also ‘“'Morganite ” bearings, dashpot 

plungers, rheostat plates, switch contacts, &c., and samples oi 

various sizes and types of ‘‘ Morganite’’ packings for steam- 

trong glands as supplied to the requirements of the British 
avy. 

Salamander crucibles for melting metals and alloys with 
special patterns for case hardening, tempering spindles, and 
carbonising electric-lamp filaments were exhibited, as well as 
patent electrically-heated crucibles and crucible troughs for 
melting non-ferrous metals and tubes for heat treatment of 
metals. These are new inventions, some of which were 
recently deseribed in our pages.* Other exhibits by this firm 
included the following :—Salamander retorts for the distilla- 
tion and purification of zinc and for the production of zinc 
oxide; plumbago especially prepared for iron, steel and brass 
castings, with special grades for lubricating, electroplating, 
gunpowder for the electrical trades and other Banda 

The Cowrrr-CoLes MANUFACTURING Co., French Street, 
Sunbury-on-Thames, exhibited electrolytic products, including 
suimples of various products made or coated electrolytically. 
such as seamless copper fittings and copper tubing, lead-lined 
chemical vessels and lead plating; flexible zinc coating, and 
inlaid decorative metal work. Sherardising by an improved 
process was illustrated, as were also brass plating, reproduc- 
tion of pewter ware, and detonator tubes made in two opera- 
tions. 

Messrs. Bryant SyMexs & Co., 320, St. John Street, 
london, E.C.1, were showing high-precision. screw-cutting 
lathes and standard English thread and translating metric 
thread equipment for use therewith. The latter is arranged 
to provide suitable wheels and apparatus for cutting all B.A. 
threads Nos. 0 to 12 and all Svsteme Internationale and 
French threads to 3 mm. pitch. The machines are of British 
desin and construction throurhont. ard a certificate of 
examinetion from the National Physical Laboratory as guar- 
antee of pitch accuracy has been granted. 

Turn Bepevrera Gance Co.. Lrp.. Woodfield Road, Broad- 
heath. near Manchester, exhibits included varieties of pressure 
rauges, one tyne being an electric-control pressure gauge with 
insulated elect-'> contacts for n.T. currents. Th's is a recent 
development of the companv’s well-known electric-control 
ganges for use in connection with electric compresrors, for the 


it! _ cd 


= eie. REV, March 28th, 1919, p. 342. — 


purpose of making an electric circuit, by which the motor 
operating the compressor is switched on or off when certain 
limits of pressure are reached. The gauge shown was one of 
a type which had been designed specially to suit the particular 
requirements of one of the company's customers, and a great 
number of these have been made during the war. It isa 
handsome and robust design with a wide range of adjustment 
ani convenient access. ‘The firm lists a range of control 
gauges for L.T. currents and also one for H.T. currents, avail- 
able for currents up to 0.2 anp. at 65 volts, 0.1 anp. at 20 
volts, and 0.05 amp. at 500 volts. In this instrument a 
platinum rod attached to the pointer makes the contact, and 
ull the parts conveying current are insulated by vulcanite 
coverings. We are given to understand the firm is prepared 
to work out special designs similar to that exhibited for any 
particular requirement. 

Messrs. Barr & Stroup, Lrp., Anniesland, Glasgow, W., 
exhibited amongst other things various fire control instru- 
ments for gunnery, torpedo, and other pur ; also water- 
tight-door electric indicators and an optophone, a selenium 
instrument to enable the blind to read ordinary printed type, 
which we described last year.* 

THe CHLORIDE ELECTRICAL SToraGE Co., Ltp., Clfiton 
Junction, Manchester, had a variety of accumulators on view, 
including ‘‘ Exide’’ patent unspillable accumulators for air- 
craft and batteries for motor-car starting and lighting; ‘‘ Iron- 
clad Exide ’’ accumulators for electric vehicles and trucks, 
and ‘‘ Chloride’’ accumulators for ships’ wireless purposes. 
A selection of electric hand lamps for Admiralty and factory 
use were also shown. 

Tue BensaMin Exectric, Lrp., Brantwood Works, Tariff 
Road, Tottenham, N.17, had on view reflector fittings designed 
to obtain maximum illumination from half-watt lamps, and 
intended principally for industrial uses; they are constructed 
of vitreous enamel steel, and supplied complete with a holder 
of special design. Steel reflectors for local lighting, designed 
to give extensive or intensive distribution of light and half- 
watt lanterns for interior and exterior use with one-watt or 
half-watt lamps up to 1,000 watts were also on view. Other 
exhibits included conical reflectors of British manufacture 
superseding the pre-war German product, ‘‘ Goliath '’ holders 
for use with high-watt lamps, shock-proof hand lamps, and 
watertight, gas- and vapour-proof well glass fittings, specially 
designed for use where acid and other fumes necessitate a 
totally enclosed fitting. 

THE BRITISH ELECTRIC TRANSFORMER Co., Lro., Hayes, Mid- 
dlesex, had on view electrically heated clothing and electrical 
heating elements of various types of construction, including 
gun heaters for use on aircraft. An improved type of electric 
oven, fitted with elements of low loading, enclosed in lled 
castings to give quick radiation, and so placed as to throw 
heat directly on to the article being cooked, was shown. The 
maximum energy consumption of this type of oven is 1.5 
units per hour. Demonstrations in cooking by electricity were 
also given. Electric fires, fitted with patent elements fixed in 
a vertical position to give the effect of a coal fire when in 
operation, were shown. The resistance wire 1s suspended m 
air between the mica insulation at each side of the bar. Im- 
mediately above the clements is placed a cast convector, which 
picks up the heat from the radiant fire bars, and by means 
of the air slots above the convector, causes an air circulation, 
and thus drives the heat forward into the room. _, 

THE DALLISON GEARING AND Motor Co., 86-87, Bishopsgate 
Street, Birmingham, exhibited a self-controlled magnetic m- 
strument pilot for steering ships and other craft. The device, 
it is claimed, can be controlled from shore or aircraft, and 
can be set to follow the ship’s chart or alter the course whilst 
the ship is on the way without anyone on board. 

Tur DamMarD Lacquer Co., Lap., 98, Bradford Street, Bir- 
mingham, showed synthetic condensation products for elec- 
trical and heat insulation under the trade-mark name of 
‘‘Formite.” These products are quite soluble and fusible 1n 
the intermediate state, but on the continued application of 
heat at a temperature of 120-130 deg. C., they change chemi- 
cally into an inert and insoluble form, “ Formite B, which 
is no longer fusible and is unaffected by hot oils, spirit solvents 
generally, and most chemicals. In the intermediate, or A. 
etate it has a similar appearance and behaviour to resin, W ile 
in the “B” or final state it has the, appearance of n 
amber. Itis in this latter state that it is said to exhibit hig 
insulating properties. Various products were on view, aiso 
varnish for paper and coil insulation, moulding mixtures, an 
rods. se 
Mr. H. E. Davies, 11. Sun Street, Tondon. E.C.2. exhibited 
“ Delcoblast.”” a preparation for ohscuring electric lamp globes 
and other glass. By piacing the glass in the solution for 20 or 
30 seconds and afterwards wiping it with a damp sponge. a 
frosting equal to sandblasting can be obtained. It can algo 
be used as an ink for rubber stamps for marking glass. 

Tre Evectric Wripinc Co., Lro.. 28, Basinghall Street, 
Tondon, E.C.2, had an electric welding machine on view -or 
welding iron and steel wires from 0.05 in. to 0.2 in. diameter. 
and copper wire from 0.05 in. to 0.175 in. diameter. Among 
other uses to which the machine can be put are the follow- 
ing: jointing ends of wires in the manufacture of electric 
cables. including the gelvanised steel wire, emploved for 
armouring submarine cables. and also for making small mngs. 
buckles and similar wire articles. The weld 1s made in from 
one ta five seconds with an expenditure of from one to 4 FW : 
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the machine may be operated from any single-phase A.C. 
supply. ‘Ihe welder is electrically automatic, and has two 
clamps, one stationary and the other movable by means 
of an adjustable pressure spring. ‘Lhe clamps are adjustable 
for different sizes of wire. The wires being clamped ın posi- 
tion, the circuit is closed by an external switch and a button 
switch on the top ot the welder pressed down; the wires i- 
clamps, one stationary and the other movable by means 
of the spring, the circuit being operated by means of an 
adjustable automatic cut-out device. A swelling or burr is 
left around the weld, the size of which depends on the tension 
of the spring and the setting of the cut-out. 

FULLER'S UNITED ELECTRIC Works, LTp., Chadwell Heath, 
Essex, showed a collection of electrical appliances and acces- 
sories, including accumulators of various types and sizes, dry 
batteries, pocket and hand electric lamps, carbons, &c. 

THe Micanite & INsuLATORS Co., Lrp., Blackhorse Lane, 
Walthamstow, E.17, exhibited ‘* Micanite’’ products in the 
form of small mica splittings cemented together in layers by 
suitable insulating varnish. This well-known form of in- 
sulation was shown in sheet form in various grades, serving 
to illustrate some of the many purposes for which it can be 
adapted. Also a range of commutator cones or end rings 
served to show the various designs which are in use. Oiled in- 
sulating clothes and tapes were shown, as were also ‘‘Paxolin’’ 
insulating materials, which are built up with suitable paper 
impregnated with a synthetic varnish which is a condensation 
product of phenol and formaldehyde. This product also serves 
as the chief base from which ‘‘ Formalite ” moulding material 
is Manufactured. Mica was on view both in the form of 
original block as lifted from the mines and in that of splittings. 

Tae Osmosis Co., Ltp., 36, Victoria Street, London, S.W.1, 
exhibited raw and purified samples illustrating the electrical 
purification of clays. 

Messrs. CHas. Hearson & Co., Lrp., 235, Regent Street, 
W.1, exhibited, amongst other things, a collection of electri- 
cally heated apparatus, including incubators, eterilisers, dry- 
ing ovens, &c. 

Messrs. NALDER Bros. & THOMPSON, LiD., 97a, Dalston 
Lane, E.8, showed electrical measuring instruments for all 
purposes made in the switchboard, portable, and chart-record- 
ing types. The moving-iron and moving-coil types of instru- 
ments are fitted into a large selection of cases, round cases 
having dial diameters of from 3 to 11 in.; the edgewise in- 
struments have a scale length of 5, 8 and 11 in., the latter with 
illuminated dial if necessary; and the sector shape cases have 
a length of scale of from 4 to 21 in. These can be fitted with 
either plain or illuminated dials. Dynomometer type instru- 
ments are fitted in 6, 8, and 11 in. dial round cases; and the 
induction type has an 8-in. round case and is also available in 
large sector cases. Portable instruments are made in two 
styles; first grade are mounted in polished wood cases with 
white enamelled scales, while in the sub-standard pattern, 
muror scales and edgewise pointers and lock-up polished wood 
cases are provided. The 24-hour pattern, single-revolution 
drum type recording instruments give a paper speed of 
9/16 in. per hour; and the continuous record pattern give 
65 ft. length of chart with various paper epeeds. They are 
the soft-iron and moving-coil types, and the dynamometer 
type for wattmeters. ‘‘ N.C.S."’ insulation test sets are made 
ìn electrostatic and permanent-magnet types; the former is 
light and unaffected by external fields, the latter is slightly 
heavier, has a longer scale, and is rather more dead-beat in 
action. The construction of instruments of the induction 
dynamometer type involves a new principle of introducing the 
current into a moving system of an instrument through a 
transformer with a floating secondary coil. This principle 
enables Ponia and power-factor meters to be con- 
structed for circuits up to 600 volts without extra resistance. 

e Fawcett-Parry sensitive relay, various types of relay for 
both a.c. and D.C., working automatic switches, and circuit 

reakers were also shown. 

THe WATFORD ELECTRIC AND MANUFACTURING Co., Irp., Wat- 


ford West, Hertfordshire, exhibited a reversing lift or hoist. 


controller for use with D.c. motors, and designed for use with 
a plain up, down, and stop car switch in the lift; or for use 
aul a completely automatic push-button control. Tanding 
uttons are provided for calling to each floor where the cage 
stops, and a set of push buttons in the cage is then used for 
g it to any other floor. A reversing controller for hand 
ee operation was also shown, and with a patent automatic 
€. motor starter were shown a pedal-switch starter as usea 
ul capstan operation, start and stop push buttons, a float 
witch actuating pumps, and D.C. and a.c. contactor switches, 
tee as used for heavy-duty starters and controllers. 

= CTOMATIC Evectric Furnaces, Urno., 981. Gray's Inn Road, 
a on. W.C. 1. exhibited a number of Wild-Barfield auto- 
Pa aos furnaces which were shown complete with 
S ing or tempering baths, automatic detectors, compensa- 
wit switches, &e. A 2in. laboratory and research muffle 
m ey Toscopic winding and automatic detector for determin- 
= PA point, &e., of steels was also on view. as well 
mas ectrically-heated tempering bath having the following 
i roe Bore, 16 in.; depth, 17 in.: maximum consump- 
2 in Watts: maximum weicht, 10 lb.: maximum length, 
n.; and a capacitv of 30 1b. per hour. The magnetic 


clerometer shown consisted of a plain cvlinder. 3 in. by 0.5 in., © 


Ich is given the heat treatment that it is desired to in- 


fret ante. It is then tested for magnetic coercive force by 


one magnetising it to saturation, and then measuring the 


and anh with a suitably calibrated fluxmeter 


Auaust’s Morrue Furnaces, Ltp., King’s Cross, Halifax, 
exhibited standard solid-fuel and yas-fired furnaces, also the 
Chattaway-Mills hardness testing machine, which was evolved 
during the war to get over the difficulties and uncertainties 
in other types of machines with reference to some specifica- 
tions. The chief point of this machine is that it is a direct- 
load machine, and gives a consistent test each time, irrespec- 
tive of the individual working it. Working electric furnaces 
should also have been on exhibit as follows: An electric 
brass-melting furnace, a combination hardening furnace, and 
a rotary furnace. The latter was delivered at the exhibition 
rather late, but the brass-melting furnace and combination 
hardening furnace unfortunately, through delays, could not be 
exhibited. It is hoped, however, to exhibit these at the 
Olympia Exhibition in September. 

We might add that this firm holds the joint selling rights 
with Messrs. Barfield of the Waild-Barfield apparatus, the 
latter firm manufacturing electric furnaces and the former 
manufacturing solid fuel furnaces designed to work their 
equipment, both parties selling jointly each type of furnace. 
This firm is particularly interested in electric furnaces for 
the moment up to temperatures of 1,000 deg. O., and considers 
that future requirements, although they are covered to-da 
by the standard furnaces up to such temperatures, will wit 
the great strides which are taking place in heat treatment 
steels, require steadier and more uniform temperatures of such 
a kind that can only be produced by electricity. This firm 
is, therefore, concentrating on developing this type of 
furnace so as to put it in a position to offer customers appara- 
tus which will fully carry out and accomplish their desires as 
regards heat treatment, &c. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. | 


The ‘“‘ Quiklok ” Ceiling Rose. 


Of all the worries which beset the daily life of the electrical 
wireman, we should imagine that none can have caused more 
frequent annoyance that the labour involved in connecting 
flexible cord to the ordinary ceiling rose. The unfortunate 
fellow has to balance himself on the top of a step ladder, take 
the weight of the pendant in one hand, while he attempts to 

uide the ends of the wires into the terminals with the other. 

e British THomson-Hovuston Co., LTD., 77, Upper Thames 


= Street, London, E.C.4, has put on the market the ‘“‘ Quiklok `” 


ceiling rose, which obviates in a very simple manner the 
above-mentioned difficulty. The distinguishing feature of this 
ceiling rose, fig. 1, is that the terminals are contained in the 
cover, and can therefore be wired up in comfort on the 
ground. The B.T.H. ‘' Quiklok ” ceiling rose is made in two 
patterns—one for ordinary and the other for cleat wiring— 
and, if desired, either pattern can be supplied with fuse con- 
tacts in the cover. It is obvious that these ceiling roses, if 

used on a job involving a hundred or so points, would save a 
considerable amount of time, to sav nothing of eliminating a 
source of irritation. Fig. 1 shows the rose with the terminals 


— - 


Fia. 1.—B.T.H. “ QurKLox ” CEILING ROSE. 


in the cover; the method of wiring and fixing the rose 1s ?8 
follows: First. the base is screwed to the ceiling, next the 
terminals in the cover are wired up, which operation can 
done at the bench, and finally the cover is fixed to the base 
by a quarter turn. 


A Portable Safety Motion-Picture Projector. 


A motion-picture projector for homes and schools, using & 
special, narrow-width, slow-burning film is now being manu- 
factured by the Pathéscope Company of America. One of its 
most important advantages is that the machine can be 
operated without an inclosing fireproof booth or a licensed 
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operator, since both the projector and the films it uses are 
labelled with the approval of the Underwriters’ Laboratories, 
Inc. As additional features the maker declares that the new 
projector produces on the screen approximately ten times as 
much illumination for each watt burned in its lamp as the 
Inost efficient illurnination system  eimployed on other 
machines; 624 per cent. of the light illuminating the film is 
utilised as compared to the customary 32 and 47 per cent., 
and an absolutely flickerless picture is projected on the screen. 
The projector employs a specially designed 14-volt, 2-amp. or 
4-amp. gas-filled incandescent lamp in an adjustable socket 
with a selfcentring support. A Westinghouse universal 
motor operates the machine and rewinds the film. The speed 
control consists of a light brake applied to the side of the fly- 
wheel by a knurled knob conveniently located near the lens 
on the operating side of the machine. Motors are supplied 
for operation on 110 to 120 volts and also for 32 volts and 
220 volts. The weight of the machine, including the motor, 
is %3 lb. For convenience in transportation a ‘ suitcase ” 
to hold the projector can be obtained and also a metal carry- 
ing-case with a baseboard.—Electrical World. 


NEW PATENTS APPLIED FOR, 1919. 


(NOT YET PUBLISHED.) 


ones expressly for this journal by Messrs. Serron-Jones, O’Dsit ann 
TE 


PHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C., 1 


19,660. “ Magneto motor acting by repulsive movements between double 
poles.” D. SuchosraWwkk. August llth. 

19,666. *“ Electrodes for electric furnaces. W. BranrieLD. August 11th. 

19,699. “ Electromagnetic step-by-step, &c., mechanism.” C. L. WALKER., 
August 11th. 

19,709. *" Telegraph systems.” WESTERN Exvectric Co. 
Co.) August llth. 

19,713. “ Dry batteries.” 
August llth. 


19,717. “ Manufacture of dry batteries for pocket electric lamps.” M. 
Zeicer. August llth. 


19,718. ©“ interrupters in ignition apparatus for  internal-combustion 
engines.” SCINTILLA. August llth. (Switzerland, September 13th, 1918.) 

19,719. ** Bearing and plates for ignition apparatus of internal-combustion 
engines.” Scinticca. August llth. (Switzerland, September 3rd, 1918.) 

19,720. “ Horse-shoe magnets.’ SCINTILLA. 


(Western Electric 


E. E. G. Botte and T. E. SLAUGHTER. 


August llth. (Switzerland, 
August 39th, 1918.) 
19,721. “ Magnetoelectric ignition apparatus for  internalcombustion 
engines.”” SciNtiLa. August lith. 


(Switzerland, September 13th, 1918.) 
9,722. “ Interrupters for magneto-electric ignition machines for internal- 
combustion engines.” SciNTILLA., August llth. (Switzerland, September 13th, 
1918.) 

19,723. “ Means for attaching handle for varying point of ignition to 
interrupter in electric ignition dynamos."’ SecistiLLA. August llth. (Switzer- 
land, September 13th, 1918.) 

19,724. " Cable outlets of magneto-elcctric ignition machines for internal- 
combustion engines." SCINTILLA. August llth. (Germany, October Ist, 1918.) 

19,725. ‘* Distributors for high-voltage current of majineto-elcetric ignition 
machines.” Scintua, August lith. (Germany, October Ist, 1918.) 

19,726. ‘* High-tension distributors in magneto-clectric ignition machines.” 
SCINTILLA. August llth. (Switzerland, September 28th, 1918.) 

19.730. “ Electric pocket lamps.'™ NURNBERGEKR MEIALL-UND LACKIERWAAKREN- 
ARRIK VORM Ges. Bino AKT-GES. (Germany, October 10th, 
1916. 

1982, “ Preservation of wooden telegraph poles, àc.” R. 
August 12th. i 

19,799. “ Electric signalling systems.” Western Erectie Co. 
Electric Co.). August 12th. 

19,801. * Crossovers of overhead conductors for electric traction.“ E. M. 
Mouwxro. August lth. 

19,837. e Magias J. RekNakb. August Iib. (France, June Fth, 1917.) 

19,845. "t Electre heaters. R. Hite. August lth. 

19,852. t Electne resistance elements, W. Pkavis and F. H 
Co August ith. 

19,873. © Electrie machinery.” H. A. Roperrs. August: Pith. 

19,895) “Galvanic batteries’ G. Burtrr., O. J. A. Furtek & L. 
August 13th 

19,993. “ Electric heater umts.” L. V. Lioxarp. August 33th. 

19,905. *“ Removable electric fuse carrier." W. 1. Henleys TELEGRAPH 
Works & W. S. WakKerieLD. August Lith, 

19,906. “Electric heating apparatus.” E. H. Jones. August 13th. 

19,953. ** Commutators for electric ignition systems, é." F. W. 
August 14th. 

19,975. ©“ Engine room telegraphs." A. A. H. Hammer. August 14th. 

19,983. “ Electric switch mechanism.”? Evectrican Arrakatus Co. & A. J. 
Martın. August 14th. 

19,986. “© Electric motor starters, controllers, and field regulators.” A. L, 

Tackcey. August 14th. 

19,994. ‘* Cominutators for motor-cars.”” J. W. Law. August 14th. 

90,000. “ Gear embodying electric controllers for winches, &c.’’ CLARKE, 
Cruarman & Co. & R. C. Harris. August ]4th. 

2),006. ‘* Sparking plug tester.” J. Hanman. August 14th. 

99.012. “ Electric cigar, &c., lighters.” R. J. H. Hun & M. J. Raine. 
August 14th. 

29.025. °** Electric lamp holders. H. Garpe. August 14th. 

2.029. “ Circuits for cascade amplifying.” General Exvectric Co. & B. S. 
Gossunc. August 14th. 

294. t Electric furnaces.” D. F. Campert. August 14th. 

20,043. ‘Aerial systems for wireless telegraphy, Ac. CLS. FRANKLIN. 
August láth 
20,052. Wireless receiving systems ° T. Scort-Taccart 
20,054. “ Sparking plugs.” H. W. DurffrieLD. August lath. 
20,072. © Lamp signalling attachment for electric 

Manton. August löth. 

20.073. * Ignition system for gas engines.” 
15th 

20.081. " Electric welding.“ R. F. Woopsurs. August loth. 

20.096. ‘Electrolyte for deposition or iron.” S. O. CowpPeR-COLE». 
August 15th. 


August lìth. 


M. RoBbtkis. 


(Western 


. Watson & 


FULLER. 


BAKER. 


August Lith. 


2,114. "“ High voltage insulators.” F. JaeĒNTtscH. August loth (Germany, 


February 6th). i Sele : ” 
20.137.‘ Incandescent electric Nghting apparatus.’ C. vos 
August lth. (Switzerland, September 13th, 1918.) 


30.149. “Insulating caps for electric joints.’ M. Ritsema. August 16th. 


(Holland, September 18th, 1918.) 
20,170. * Electrical rectifier.’ A. G. BULLEN. Aupust 16th. 


20.188. “ Devices for preventing takin: off of current from electric con- 


ductors.” R. Dera Giacowa. August l6th. (Switzerland, February 18th.) 
30,193 " Motor fer railway signalling. &e 
porrerteG Co. & AL E Herp. August VArh 


29193, © Electro magnetice osritches.” Bettis = THomsos-Houston Co, 


(General Electric’ C5.) | August 16th. 


torches.” C. G. 


G. HONEYSCMLAGER. August 


DER WFD. 


Al'tomatic TELErHONE Maxu- 


20,197. *“ Electrica! batteries.” W. T.Coutson & Opta.yts, LTD. August 16th, 
2,198. *“ Lamps end lamp holders.” C. F. Vauchan., August luth, 
Wwe. * blectric locomouves.”” T. ZwakCBERKUR. August duth, 

20,200. “Sparking plug tester.” J. Hanman. August loth. 

20,216. *“ Method of clectrolyue tinning und electrolytic fuid for same.” 
E. HakrsscKk. August 16th. 

20,219. * Wire attachments for electrice connections.”  ETABLISShMANTS 
Bewix. August loth. (France, March 8th.) 

20,220. “ Sparking plugs.” W. G. lnin. August Itth. 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


2917. 

16,713. MANUFACTURE OF INCANDESCENT LAMPS. 
Ges (Auerpes). November lath, 1916. (111,298.) 

18,003. PROJECIOR AKC Lanta, J. Brockic and Johnson & Phillips. 
ber Lath, 1917. (130,011.) 

18,021, AUDION UR LAMP RELAY OR AMPLIF\ING APPARATUS. M. Latour. 
November JUth, 1916. (Addition to 3,140/18.) (180,012.) 

18,703. DYNAMO KLECIRIC MACHINES. M. 
(Patent of addition not granted.) (130,014.) 

18,876. ELescrric akc FURNACES. H. Coates and Waterford Eletric and 
Manufacturing Co. December 19th, 1917. (130,020.) 

18,920. AUDION OR LAM? RELAY OR AMPLIFYING APPARATUS. M. Latour. 
December 2Wth, 1916. (Addition to 5,863/17.) (3u, U22.) 

19,082. DiarHkAGMS FOR ELECTROLYTIC CEucs. Chemische Fabrik Weissen- 
stein Ges. and R, Walter. December 19th, 1916. (112,440.) 


Deutsche Gasglublicht Akt- 


Deen 


Lutuur. December 17th, 1917. 


1918. 

120, Vacuum tuses. G. A. Beauvais. August Ist, 1917. (130,039.) 

12t. Vacuum TUBbs. G. A. Beauvais. August 4th, IWI17. (Lou, UaU.) 

bvo. AUDION OK LAMP RELAY OK AMPLIFYING APVAKATUs. M. Latour. Janu- 
ary Yth, Lyle. (Addition to 6,365/17.) (1uU,Uub.) 

OTS. VENTILATING DEVICES FOR ELECTRIC MACHINERY OR APPAKATUS,. 
Schuckertwerke, Devember 22nd, 19106. (112,959.) 

676. WIRELESS SIGNALLING disieMs. British ithomson-Housten Co. (General 
Electric Co.) January llth, 1918. (130,064.) 

1,109. WikkitsS SIGNALLING  SYSIEMS. British 
(General Electric Co.) January 19th, 1915. (130,090.) 

1,377. STEP-BY-STEP TECEGKAPHIC AND LIKE KECEIVEKS WORKING ON THE PKIN- 
Clvuk OF MAGNETIC GEARING, Barr & Stroud and C. D. Macyill. January 24th, 
1915. (13U,094.) 

3,140. AUbDION OR LAMP RELAYS OR AMPLIFYING APPARATUS. 
loth, 1916. (Divided application on 5,365/17.) (130,103.) 

6,991, APPARATUS FOR ELIMINATING INLERFERENCE IN WIRELESS TELEGRAPHY. 
Marconi'’s Wireleas Telegraph Co. and H. Richmond. 


Siemens- 


Thomson-Houstun Co. 


M. Latour. April 


April 25th, 1918. 
(130,107.) é 
10,531. MACNET STEEL. Sumitomo Chukosho, Ltd. June 15th, 117, 
(118 ,601.) 
10,534. MAGNET STEEL. Sumitomo Chukosho, Lid. July lth, 1917. 
(118,602.) 
11,619. 


SPARKING PLUGS FOR INTERNAL-COMBUSTION LNGINES. H. G. Longlord, 
W. W. Longford and W. A. Clark. July lth, 1918. (130,122.) 

11,857. AUTONATIG OR SEMI-AUTOMATIC TELEPHONE s\stemMs. b. A. Laidlaw. 
July 19th, 1918. (130,131) 

11.98%. WINDING WIKE 
Bid, 19185. (130,1397.) 


12,071. Teuu-taLe swiICHBOARDS. L. E. Jaynes. July 24th, 1918. (130,149.) 

12,134. IGNITION DEVICES FOR INTEKNAL-COMBUSTION ENGINES. Splitdort Elex- 
trical Co. July 25th, 1917. (11s,105.) 

2,214. METHOD AND APPARATUS FOR ELECTRICALLY OPERATING MECHANISMS FROM 
A DISTANCE. (Cognate application 13,156/18.) A. G. Bloxam Russische Akt- 
Ges. L. M. Ericsson & Co.) July 26th, 1918. (130,162.) 

12,642. FEEDING LOLYUHASE CURRENT CIRCUITS FROM A MONOPHASK CURRENT 
soukce. T. Buess and H. Gutzwiller. August 6th, 1917. (118,618.) 

12,643. Evecrkic HEATING ELEMENTS. J. A. Colquhoun, August 2nd, 1918. 


GRIDS FOR ELECIRIG RESISTANCE. W. P. Jones. July 


13,284. X-kay aPrakatus. F. J 
1918. (130,186.) 

13,390. ELECTRIC SAFFTY LAMPS. 
August 17th, 1918. (130,187.) 

13.008. ELECTRICAL DEVICE FOR 
AUDIBLE MEANS THE CORRECE TEMPERATURE OF LLECTRICALLY HEATED STERE BEFORE 
OURNCHIN © IN ORDER TO ORTAIN CORRECT HARDENING THEREFOR. H. Alexander, 
We P. Vint and AL M. bmbery. August 22nd, 1918. (130,.191.) 

14.00) ELROLKRIGC MELING FURNACES. P. E. Bany and F. OE. Cope. Septem- 
ber 4th, IG. G19 284.) 

15.3020 kakerke. BURN ACES. fo Ro Hosle and P. W. 
ah, IBIS (Copnate appheation 222 1%) (30.205) 

aG. Bererkrm con rae rors, Brush Phom-on Houstan Co. 
Klectric Cu.) September 23rd, 1918. (130,206.) l 

19.564. Mariners compasses. L. T. Bates. October tse, 1917. (120,379) 

15,652. DiaruRacMs. Automatic Telephone Manutacturing Co. and >. R. 
Smith, September 26th, 1918. (130,210.) 

15,084. HERMETIC SEALS FOR THE LEADING-IN WIRES OF ELECTRIC LAMPS AND 
LIKE APPARATUSES. British Thomson-Houston Co. (General Electric Co.) Sep- 
tember 26th, 1918, (130,212.) 

16,297. MObULATING MErHOD AND APPARATUS FOR HIGH-FREQUENCY ELECTRICAL 
SIGNALLING. Western Electric Co. (Western Electric Co.) October 7th, 1918. 
130,219.) 


16,536. Bayonrt JOINT SOCKETS FOR ELECTRIC LAMPS, F. J. O'Neill, October 
lOth, 1918. (130,220.) 

17,024. Staknine PLUG. H. S. Cooke. October 18th, 1918.  (130,228.) . 

17.722. SYSTEMS OF ELECTRIC DISTRIBUTION. British Thomson-Houston Co. 
(General Electric Co.) October 30th, 1918. (130,232.) 

17,735. ELECTRICAL CONNECIION FITTINGS. J. A, McKay. October 30th, 1918. 
(130,233.) 

20,558. SLOW ACTING DEVICES FOR USE WITH RAILWAY SWITCHES, SIGNALS. 


AND FOR OTHER PURPOSES. McKenzie Holland Westinghouse Power Signal Co. 
May l4th, 1918. (126,939,) 


- Brougham. (M. Deutsh.) August: 15th, 


Fuller Accumulator Co. and A. P. Welch, 


AUTOMATICALLY INDICATING BY VISUAL OK 


Fawcett, Sept mber 


(heneral 


2919. 

NOD MACHINES FOR COVREING WIRE WITIL SILK, COTTON. OR Tk LBE J 
Nortzzano. January Ath, I9I8. 302661) 
895. TRACK APPLIANCE FOR AUTOMAiIC TRAIN stops. M. B. Bulla. Decem- 
ber 6th, 1917. (Divided application on 18,103/17.)  (130,267.) ; l 
2,235. ELECTRIC FUSE AND CIKCLIT Tistiks. L. D. Johnson. April 7th, 1916. 
(123,066.) 

2,385. APPARATUS FOR ELECTRIC WAVE TRANSMISSION PARTICULAKLY APPLICABLE 
TO TELEPHONY. C. D. Ehret. February lst, 1918. (123.081.) 

3,370. INSULATED JOINTS FOR ELECTRIC CONDUCTORS. W. A. Walshaw. Fcb- 
mary llth, 1919. (130.279.) 

5,212. ELŁCTRIC FURNACES. G. Marriott. March 3rd, 1919. (130.288.) 

5.214. MEANS FOR SUPPORTING IGNITION APPARATUS IN INTERNAL COMBEST ES 
ENGINES. Crossley Motors, Lt, and T. D. Wishart. March 3rd, 1919. 
(130 280.) 

5,005, ELECTRIC MOTOR CONTROL SYSTEMS. 
November 19th, 1918. (130.291.) 

10.314. ELECTROLYTIC PROCESS FOR COATING IRON OR STERL WITH LEAD OR 
ANTIMONY OR AN ALLOY OF LEAD AND ANTIMONY. © Marina and C. Bowen. 
April 2%h. 1918) (Divided application on 7,175/18.) (130.303. ; , 

10,490. TREATMENT OF ZINC BEARING ORES FOR THE RECOVERY OF ZINC RY 


pa is ajá, 
ELICTKO-Dzrosition. Electrolytic Zinc Co., of Australasia. April 7th, 1M 
(126 296) 


15 O87, 


H. Crochat Establissements. 


Electric and Manufacturing Co. June 21st, 191s. (128,562.) 
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REMUNERATION IN BRITISH 
COMMERCE: AT HOME AND ABROAD. 


SEVERAL weeks ago we commented here upon the need for 
employing the most suitable and efficient type of man to re- 
present British manufacturers in Brazil. We are led to 
return to the subject of our representation out there by a 
report which was recently sent home by the Acting British 
Consul at Sao Paulo. The point raised by this official is 
not so much that of securing new men to send, or that of 
efficiency in representation; what he is anxious about is 
that those British agents who are there already, and know 
the ground so well, should not be lost to British interests 


through an incomplete knowledge on our part of the 


present situation. It seems that we are losing to American 
employers in Brazil, British men who hold important local 
positions such as managers and sub-managers, That he 
cannot have one or two isolated cases in mind is obvious 
from his remark concerning “the exodus of Englishmen 
from British to American firms.” We gather that the 
businesses that are incurring this loss are firms having 
head offices in England which, judging by their actions, 
are out of touch with present-day conditions and cost of 
living. Possibly jf is some years since their directors or 
principals went out to investigate the market, and their 
views then gained are of little value as guidance to-day. 
Responsible men who write or telegraph home asking for 
their remuneration to be put on a basis more appropriate 
to present-day conditions have their requests ignored or 
pooh-poohed, and after irritating periods of waiting the 
applicant succumbs to the generous advances of Americans 
who find the man of experience to be just the one they 
want, and for whom they are prepared to pay well. It is 
stated to be quite noticeable that the changes referred to 
are not occurring in connection with local British firms, 
because as their principals or directors are on the spot they 
are acquainted with the circumstances and act accordingly, 
so as to retain the men who are so essential to them now 
that trade is beginning to move again. British manu- 
facturers who read these observations will be in a position 
to know how far the criticism relates to the engineering 
profession and trade, and we hope that they will avoid 
placing this additional handicap upon British trade at a 
time when a weakening of the personnel may dangerously 
imperil the chances of industrial prosperity at home. 

At a time when trade is so much more generally recog- 
nised as being of vital importance to the life of the whole 
nation, and when men in the works, and technical officials, 
are securing better recognition of their claims, it is 
not only unwise, but grossly unfair, that some unor- 
ganised men who are essential to success should be so 
treated that they lose heart, and change over to our com- 
petitors, naturally taking with them experience and know- 
ledge which can be used against us. One of our 

| D 


(eer eee en cence ee CC CC 


290 THE ELECTRICAL REVIEW. [Vol. 85. No. 2,180, SEPTEMBER 5, 1919, 


contemporaries recently championed the cause of clerical 
workers in engineering offices in London and other com- 
mercial centres at home, who had been so hard hit by 
the increased cost of living, and warned those responsible 
that unless the lot of these were relieved, they would be 
lost to other houses who paid better, and the clerical service 
would be rendered by a lower and less efficient type of man. 
There are offices that have lost man after man since they 
were demobilised because some old stuck-in-the-rut “ head ” 
of a department, who ought to have been pensioned at double 
salary in order that efficiency might be increased or 
economies might be effected, has failed to keep pace in 
domestic life with the decreasing value of Bradburies and of 
shillings and pence. So we have discontent in some firms 
at the very hub of things, and in others among the 
important officials who run the foreign branches. How 
can we hope to conduct business harmoniously and success- 
fully, on a large scale and with expedition, if we fail in so 
essential a matter? The Consul whom we have quoted 
above mentions one new American firm which started opera- 
tions in Sao Paulo a short time ago, and called for 15 
clerks, “ mostly British, if possible.’ To this new firm 
three men went from one British firm straightway! Their 
services were, of course, worth paying for, because they had 
been in British trade employ. Electrical men will hardly 
require to be reminded how effective German competition 
was against us years ago, partly because they used this self- 
Same weapon against us. Ask the men amongst us to-day 
who were on the staffs of Teutonic or semi-Teutonic elec- 
trical and other concerns building up their British trade 
either in this country or in our Colonies, how they were 
treated. During the past five years a number of them have 
told us personally that they had no complaint whatever to 
make regarding either salary or general treatment ; indeed, 
they declared that they were far better off than if they had 
been with British firms. We need to bear this practice of 
our foreign competitors well in mind. We may be pretty 
sure that no commercial weapon that has been used with 
success against us in the past, and against which no State 
or organised protection is applicable, will be allowed to lie 
idle. A week or two ago we mentioned ways in which 
British merchant houses abroad had lately been driven into 
the arms of Continental electrical manufacturers, and were 
now pledged to use their British names and influence in 
securing business for Continental works. It is extremely 
distasteful to us to have to recite such examples of short- 
sightedness, whether they come directly under our notice, or 
whether they are received through the medium of an Acting 
British Consul, but we should be neglecting our duty if 
we did not set forth the actual facts, so that the broken 
places in the wall might be repaired. 


WE often pointed out in peace time 
that in no department of electricity 
supply was there greater scope for 
economy than in the boiler house ; the importance of this 
fact is immensely increased to-day, when coal costs about 
three times the pre-war price and contains far less energy 
per ton, so that, in fact, we are paying nearly four times as 
much for the same calorific value. When we allow for the 
additional cost of handling the increased bulk, and of 
removing the ash, which is more than doubled in quantity 
for the same output of electrical energy, we may say that the 
total fuel costs for a given output are fully quadrupled. 
Most power-station engineers are, no doubt, painfully alive 
to the fact, the influence of which on their revenue returns 
constantly obtrudes itself upon their perceptions ; but do 
thev all fully appreciate the logical inference to be drawn from 
it, and are they all doing their utmost to reduce their coal 
consumption to the last ounce? Never before did the cost 
of coal so nearly justify the title of “ black diamonds.” 

There are many measuring devices which have been proved 
to be of the greatest value in effecting economies of fuel, 
such as CO, recorders, water recorders, weighing machines, 


Boiler-House 
Practice. 


calorimeters, and pyrometers, &c. ; but while innumerable 
instruments may be installed in boiler-houses, they are 
useless unless they are kept in order, and give reliable 
readings, unless their indications are systematically 
recorded, and unless the records are analysed with intelli- 
gence and insight. All these conditions must be 
simultaneously fulfilled ; otherwise the records may not 
only be useless as aids to economy, but actually mischievous 
and misleading. We venture to exhort our power-station 
readers to ask themselves whether they can individually 
vouch for the fulfilment of all the conditions to which we 
have referred, in their own boiler-houses, and whether there 
are any additional aids to economy of which they have not 
yet availed themselves. Are the CO, recorders in regular and 
efficient operation? Are the indications of the water 
recorders reliable? Is all the coal weighed accurately, not 
only on receipt, but into the stoker hoppers? Is the coal 
of the highest calorific value available within the bounds 
of the Coal Controller’s regulations—which, by the way, 
have now been relaxed ? 

Some time ago we pointed out that there was hardly a 
power station in Ireland which was properly equipped with 
efficient weighing apparatus to check the weight of the coal 
delivered, let alone the coal consumed per shift; and we 
have reason to believe that almost the same thing could be 
said of the stations in the Metropolitan area—with some 
brilliant exceptions. Surely the omission to secure an 
accurate knowledge of the gross and detail consumption of 
coal is a fundamental error of the first magnitude. Scientific 
method in every walk of life is founded upon the basis of 
accurate measurement, and without this foundation we are 
thrown back upon the discredited “ rule-of-thumb.” In 
order to know how and where to effect an economy it is 
first necessary to know where waste is going on, and that 
can only be done by measurement and brain-power. 

Surprising results can be achieved if the matter is handled 
on scientific lines, and that with no great effort, once the 
necessary data are available. The simple graphic method 
of analysis developed by Mr. R. H. Parsons, which was 
described in our issue of February 21st, 1919, enables 
the station engineer to keep a constant check 
upon the efficient use of fuel, whilst affording him 
the means of forming a mental picture of the working 
of his plant from the economical point of view, such as 
cannot possibly be obtained by the most minute study of 
log-book details. No engineer need be told the immense 
difference between a table of data and the same data 
embodied in a diagram; and we submit that no engineer 
who prides himself upon the conduct of his undertaking 
can afford to dispense with this invaluable key to the 
secrets locked up—out of sight—in the columns of the log- 
book. In several instances of which we are aware, remark- 


able and unexpected economies have resulted immediately 
from its use. 


FURTHER particulars of the offer of 
five big American companies to send coal 
to Treland, so as to leave her independent 
of the “bloody Saxons” and their strikes and squab»les, 
show that the quotations work out at something like 
£1 9s. 6d. per English ton, or £1 6s. Gd. per 2,000 lb., which 
is the American equivalent for our ton, plus the trans-Atlantic 
freight, in an order for at least 10,000 tons. The firms are 
situated in New York, Chicago, Boston, and Philadelphia. In 
another case best bituminous coal is quoted at $5 free on 
board on the other side, and $5 50 cents for lump coal. 

Needless to say, the prospect of getting cheaper and mre 
plentiful coal in Dublin—the industries of which are likely 
to be otherwise handicapped by limited light and power 1n 
the coming winter months—has given rise to much dis- 
cussion. Coal is both dear and scarce in Dublin, and the 
much-talked-of Irish mines have done comparatively little, 
so far, to relieve the situation. It is a poor commentary 
on the energy of the Government, and on the want of 
energy on the part of the Irish people themselves, that there 
is a prospect of Ireland’s capital burning American coals— 
transported well-nigh 3,000 miles—when there are millions of 
tons within easy reach. The latest available figures show that 


American Coal 
for ireland. 
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in 1916 only 89,983 tons of coal were raised in Ireland, or ' 


about one week’s supply, Ireland requiring about 4,750,000 
tons annually. Unless conditions at home improve, we may 
yet witness the landing of foreign coal at Cardiff, and even 
Newcastle—surely the height of absurdity, towards which 
high wages and low output are driving us. 


ai ALTHOUGH British manufacturers are 
ga be Pl ° in general fully occupied in carrying out 
orders for home consumption, it is of 


vital importance for their future prosperity that they make 
a strong effort to secure their trade connections overseas. 
In Canada, and in other parts of the world, the inability of 
our makers to take orders during the last five years has 
seriously loosened their hold on the markets, and their 
former agents have been compelled to seek other sources of 
supply. The alert United States manufacturer was thus 
given an unrivalled opportunity of enlarging and securing 
his foothold on Canadian trade. This situation we now 
have to face, and we feel strongly that our firms should 
reserve a certain proportion of their output for export, not 
only to help our falling exchange, but also to retain such 
trade connection as it may be possible to hold. Elsewhere 
in this issue will be found an article dealing with Canadian 
trade, and we commend to our readers the advice therein 
given. The anthor of the article writes from the stand- 
point of an engineer long resident in the Dominion, and 
well acquainted with conditions there. Every consideration 
connected with the furtherance of trade in another country 
could not be published without incurring the risk of 
assisting our competitors in that market, but such inform- 
ation as we have at our disposal will be gladly furnished to 
any bond-fide British concern. 


AFTER several years’ enforced inactivity 
—so far as public meetings are con- 
cerned—the British Association for the 
Advancement of Science opens its first post-war congress 
on Tuesday next. Bournemouth receives its baptism of 
science and remains under its influence until the following 
Saturday. The Association is fortunate in baving Sir 
Charles Parsons as its president at a meeting which will 
necessarily derive much of its special interest from the 
triumphs of science during the past five years in defeating 
the foul devices and the ingenuity and skill of the enemies 
of the Allies. The programme of subjects, so far as it has 
been divulged, promises a very full and profitable five days. 
The Engineering and Mathematical and Physical Science 
Sections will produce many papers and some important 
discussions, The achievements in wireless telephony and 
teleyraphy up-to-date and the electrification of seed will be 
prominent among these subjects. In the Economic Science 
Section, after all the controversy and strife of these troubled 
years, the problems of industrial relationships will probably 
predominate, though doubtless the financial position and 
economic policy of the nation will also come in for a large 
share of attention. Members are fortunate this year in the 
concentration of the whole of the sectional proceedings in one 
building. There will be no need to dodge about the 
town in order to hear papers or discussions in which one is 
particularly interested—as has generally been the case else- 
Where in years past. 


The B.A. 
Meeting. 


British industrial directors, principals, 


Advice to ce : se 
British Travellers and travellers who are pi oceeding on visits 
Abroad. to colonial and foreign countries with a 


view to establishing branches, appointing 
agenta, or seeking actual orders would be well advised if 
they set out with the detcrmination of availing themselves 
to the full of the facilities that the Overseas Trade Depart- 
ment has prepared abroad for their assistance. In the 
past, traders have criticised consular, commercial attache, 
and Trade Commissioner services somewhat freely. Some- 
times their criticism has been based upon unfortunate 
experience ; sometimes upon prejudice imparted to them by 
others. The facilities have been neglected because the 


commercial man had lost confidence in all Government 
assistance of such a kind, owing to the widespread convic- 
tion that the inherent defects in the system meant that 
time set apart for consultation with officials would yield 
so little practical result that it would be time thrown away. 
When the four principal Trade Commissionerships were set 
up they inherited the effects of others’ reputation, and had to 
justify their existence before they were believed in. We 
heard these Commissioners claim, as they recognised that 
traders failed to consult them as much as they might have 
done, that they were prevented by apathy on the part of 
those whom they desired to help from showing how 
substantial was the assistance that they were, under the 
better conditions of their service, able to render. Our 
national Trade Organisation measures have advanced some- 
what since then, and to-day there is no reason for 
traders’ representatives to neglect the facilities that are at 
their command. It is stated that recently representatives 
of 11 United Kingdom firms have been in Madrid, and not 
one of them has made a point of meeting H.M. Commer- 


‘cial Secretary there (Mr. H. M. Villiers, M.V.O.), or has 


even notified him that he was there. It is not surprising, 
therefore, to read the following notice in the current issue 
of the Board of Trade Journal :— 

Representatives of British firms, when visiting foreign markets: 
should avail themselves of the services of His Majesty's Commercial 
Secretaries. The Department of Overseas Trade desires to call 
attention to the fact that these officers have been appointed to 
render as much assistance as possible to British commercial agents 
abroad, but the opportunity of doing so is often lost through the 
failure of the latter to call upon them, or even to acquaint them 
of their presence. . . . 

It is suggested that even when commercial representatives do 
not require assistance, useful information might be placed at their 
disposal, if they would only get into touch with the Department's 
overseas representative in the locality. 

It is useless clamouring for more Government assistance 
in foreign markets if we are not willing to go to the 
trouble of availing ourselves of the services already in 
existence. We are not back in pre-war days, and the 
least we can do is to put the present ofticials lo the test. 


Tue Report of the Committee of the 
Privy Council for Scientific and In- 
dustrial Research, together with that 
of the Advisory Council, of which 
abstracts appear elsewhere in this issue, is a document 
of increasing interest and importance. The Research 
Department is now firmly established, and is progressing on 
lines which give every promise of a career of usefulness to 
the industrial community, because they are not the rigid 
lines of officialdom, but the elastic lines of reason and 
common sense. It was amusing to observe, in Sir Frank 
Heath’s paper before the Society of Arts in February last, 
the air of pleased surprise with which he regarded what he 
described as “ an experiment such as no country had ever 
attempted ”—the encouragement of pure research, and the 
organisation of applied rescarch—the result of which had 
been “ most interesting.” Sir Frank Heath explained that 
the Government had adopted the policy of “ delegation to 
persons specially qualified by their knowledge and experience 
to do the work in hand, with great freedom to initiate and 
carry out a scheme of work which they themselves have 
devised,” and he metaphorically lifted up his hands in 
astonishment and admiration at the successful outcome of 
this new policy. He remarked that, taken singly, the expert 
might be “ a very embarrassing, and even dangerous, being,” 
but he was far less dangerous when he worked with other 
experts of his own kind. In these remarks the ingrained 
distrust of the scientific and technical expert by the classi- 
cally-educated Civil Servant is clearly visible; but the 
pint is that the experiment embarked upon with doubt 
and misgiving proved highly successful. 

In point of fact, the truly scientific man is as able an 
administrator as the Oxford man, and in some respects is 
better qualified to conduct an important undertaking ; his 
adaptability has been abundantly demonstrated—often to 
his own surprise—during the war. He has vindicated 
his right to a due share in administrative duties, and 
eventually, we hope, he will secure it. 


Scientific and 
Industrial 
Research. 
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TRACK WELDING BY THE METALLIC ARC. 


By CYRIL J.. HOPKINS, A.M.LE.E. 


For some years electric welding has been employed on the 
tracks of the Sheffield Corporation Tramways. The earlier 
work was accomplished with a carbon arc by fusing a metal 
rod into the required places around the joints of the 
rails. At the present time this joint welding is 
carried out by the use of covered metal electrodes, a 
description of which is given below. 

Arrangement of Apparatus.—The welding current is 
obtained from a motor-generator installed with its switch- 
board on a covered wagon, and takes its supply from the 
trolley wire in the usual way. The generator voltage is 
70—75 volts. The positive terminal of the generator is 
connected by some 100 yards of flexible and lightly-insulated 
cable, wound on a drum and contained in the motor- 
generator wagon, to the metal electrode through a readily 
adjustable grid resistance and portable ammeter placed near 
the operator. This cable is unrolled to the desired length 


Sele e A 
6" approx. 


Fie, 1—END VIEW 
THROUGH JOINT 
SHOWING SECTIONS 
OF WELDS. 


and laid upon the street, the voltage being sufficiently low 
to prevent any danger to persons or horses, or trouble from 
short circuits. The negative terminal of the generator is 
connected to the track rail. 

Nature of Work.—Figs. 1 and 2 give end and side views 
respectively of a repaired rail joint before grinding, with 
fish-plates welded to the rail in five places along thcir upper 
edges and five places along their lower edges. These fish- 
plates have a length of 3 ft., and the length of each of 
the five welds is about 4 in.; with two fish-plates per 
joint as usual, there are 20 4-in. welds to make. 

These each require avout one electrode of covered mild 
steel, so that 20 electrodes, each 14 ft. long, No. 4 S.W.G., 


Steel Straight E dge 


Fic. 3.—SHOWING METHOD OF 
MARKING OFF LIMITS OF RAIL 
SURFACE WEAR. 


are required per joint. For rails such as these which are 
being repaired and have not been previously welded together 
at the ends, a certain amount of wear takes place on the 
surface, due to the hammering by the wheels. This wear 
can be compensated for by fusing metal on to the rail surface, 
as shown in the side view, fig. 2. The added metal is 
finally ground down to an approximately level surface by a 
motor grinder, and finished off by a weighted sliding file 
operated by two men. The method of determining the wear 
on the rail surface is shown in fig. 3, in which a steel 
straight edge is placed along the surface of the rail over the 
joint, and marks are made for the length of surface over 
which the wear has occurred, so that a metal arc may be 
played over the surface upon which more metal is required. 

Details of Rail-surface Weldiny.—Before the surface is 
built up, the joint in the rail-head is veed out somewhat by 
using an electric arc with higher current than is used for 


Fig. 2.—SIDE VIEW OF TRAMWAY RAIL JOINT SHOWING 
ARRANGEMENT OF WELDS. 


building up—namely, 200-250 amperes. This veeing out 
of the rail-heads, which butt together with rather less than 
4 in. space between them, is carried out to a depth of not more 
than in., and then the groove thus made is filled up with 
metal to the proper level, as shown in fig. 4. After this, 
two parallel layers of steel are fused on to the surface of 
the rail over the place required to be built up, and a third 
layer is added to ovérlap the junction of these parallel 
layers, as shown in fig. 5. 

Before striking the arc the rail surface is peppered with a 
chemical preparation to compensate for the material in the 
rail which the arc would otherwise burn out, so that the 
hardness of the rail is maintained. This chemical prepara- 
tion is made to adhere to the surface of the rail by first 
smearing the latter with oil; so that the approaching arc 
does not blow it away. 

The wear on the rails has a maximum depth of about 


Added Metal 
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Fig. 6.—SECTION THROUGH RAIL 

SHOWING ARRANGEMENT OF COPPER 

PLATE FOR WELDING UPPER EDGE 
OF FISH-PLATF. 


è in. over a 6-in. length, of which 4} in.'is on the leading 
and 14 in. on the trailing rail (see fig. 2). For building 
up the surface of the rail a covered No. 6 carbon-steel 
electrode is used. About six of these are required per 
rail joint. 

Details of Fish-Plate Welding—In order to make the 
side welds more conveniently along the upper edges of the 
fish-plates, }-in. copper plates are supported, as shown in 
fig. 6, just below the seam to be welded, in order to hold 
the fusing metal more easily in position. These bars of 
copper are placed on a sheet-iron support, covered with 
loam and lodged on the fish-plate bolts. Two layers of 
fused electrodes are added to the upper and lower edges of 
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Fic. 4.--VIEW OF RAIL JOINT F1G.5.—V1iew or BUILT-UP RAIL 
SHOWING EXTENT OF BUTT WELD- SURFACE SHOWING ARRANGEMENT 
ING ON RAIL HEAD, 


Ok LAYERS OF ADDED METAL. 


the fish-plate, and as the flux from the electrodes is less 
viscous than the fused metal, the former runs, to a large 
extent, to the low point at the place under the influence of the 
arc, so that no chipping off of the slag from the upper sur- 
face of the weld is done before adding the second layer. 
This remark applies to the work on both the upper and 
lower edges of the fish-plate. 

The operator, before passing the work on his fish-plate 
seams, chips them slightly, in order to see that the work 
below the slag is satisfactory. Should he find a few spots 
insufficiently built up, he then adds more metal as required. 

Chipping Work.—In this work no special cleaning 18 
carried out before commencing welding beyond applying 
a wire brush to the rusted edges of the fishplates. 

The only chipping work of importance, that is to say, 
upon which an appreciable amount of time has to be spent, 
is that between the first two layers on the surface of the 
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rail ends before overlapping the third layer already referred 
to, and shown in fig. 5. This reduction of the chipping to 
a comparatively small amount is of great importance, as in 
some cases the time required to remove the slag produced 
when using flux-covered electrodes, is equal to, or greater 
than, the time required for the actual application of the arc 
itself. 

The Act of Weldiny.—In order to provide convenience for 
the steadiness of the operator, and thus enable him to main- 
tain with a greater degree of ease the arc length required, 
namely, 4 in. at the end of a rod protruding 1 to 2 ft. from 
his hand, a stool about 8 in. high is provided, and the 
operator places his left foot in the excavated hole around 
the joint, and adjusts his right leg so as to support his right 
elbow, and controls the. electrode by a wrist movement 
only. 
Posull of Electrically Welding Joints.—Before applying 
electric welding to the joints here referred to, the rails 
had been connected by two copper bonds. Only one of 
these copper bonds is retained after welding, more as an 
assurance against possible defects than as a necessity. 

Welding the fish-plates solid with the rail ends has the 
effect of causing the tramcars to run smoothly over the metals 
as though they were composed of continuous rails. The 
usual hammer blow of the pairs of wheels with their accom- 
panying sound “Jump-lump,” is most pleasantly absent. 
This is a great advantage, not only to the passengers and 
pedestrians, but also reduces fractures and wear of the 
tramcar parts by the avoidance of jolting. 

Efficiency of Power Supply.—The following readings 
were taken from the instruments on the motor-generator 
wagon :— 
| RUNNING LIGHT, 

Motor ... . 9 amperes X 530 volts 
Generator ... eee 0 y x 70 ,, 
ONE OPERATOR. 

Motor ... vs 32 amperes X 500 volts 
Generator... .. 160 ,, xX 75 ,, 
Two OPERATORS, 


Motor ... TR «ss 64 amperes x 480 volts 
Generator se B20 y x” R2 p 


Hence the no-load power consumed by the motor- 
generator is about bD KW. at the trolley-wire feeding point, 
and the over-all efficiency of the motor-generator 75 per 
cent. with one or two operators. The line efficiency, 


a 


depending to a large extent on the number of cars running, 
is about 90 per cent. 

Current Consumption.—For the building-up of the rail 
surface an average of about 150 amperes is used with 
the No. 6 electrode specified. The current is on about 
two minutes per electrode, or a total of 12 minutes for the 
surface work on the rail joint. - 

For welding the fish-plates the current is on about 10 

minutes for each line of five welds, so that a total of 40 
minutes is required with current on for two fish-plates. 
The average current for this work is about 200 amperes, 
with No. 4 mild-steel electrode. Two operators work with 
one motor-generator, and each operator can weld four 
joints per day, allowing for traffic interruptions with a 
10-minutes’ service. Hence, considering efficiencies and 
power for motor-generator running light during part of the 
day, about 20 kw.-hours are required per joint, which 
allows for loss in the trolley wires up to the feeding point. 
This energy would cost, at 14d. per kW.-hour, 2s. 6d. per 
joint. 
Cost of Electrodes.—Number of 18-in. electrodes required 
per joint is 6, No. 6 carbon steel, and 20 No. 4 mild steel. 
These would cost, at present prices, about 6s. 6d., but 
the cost would depend very much upon whose manufac- 
ture they were. 

Labour Cost,—In a week of 54 fine days, 22 welded 
joints can be made; allowing for bad weather, an average 
of about 13 such joints only would be completed in this 
time. Assuming a wage of £3 per week, this would give 
4s. per joint as the labour cost, excluding grinding. 

Motor-generator Costs: —The first cost of a motor-generator 
of this type—i.e., with a capacity for two operators working 
with a 75-volt supply —would be about £600, including cost 
of wagon. The depreciation and maintenance, as well as 
the supply of tools, cable, &c., would be about £3 per week, 
or 2s. per welded joint. 

SUMMARY OF COST PER JOINT. 


Electrodes ... 

Labour 5s aa 
Electrical enervy ... oe 
Motor-yenerator and supplies 
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Total eee eee ee ese 15 0 


The writer thanks Mr. Hadfield, the city surveyor, and 
his assistant, Mr. Kellett, for facilitating his inspection of 
this work. 


ELECTRICITY AND KINEMATOGRAPHY. 


By G. E. MOORE. 


AT the present day electricity is so closely linked with 
kinematography that it would be difficult to imagine moving 
pictures without its most varied aid. For example, the 
high intrinsic brilliancy of the electric arc has made possible 
the enormous magnification from the tiny photographs on 
the film to the great pictures on the screen, and gives results 
which all other forms of illuminant fail to provide. The 
last decade has witnessed an immense and parallel growth 
in both kinematography and electricity ; the dependence of 
the former on the latter is not without significance. In 
this article we will briefly indicate the many ways in which 
kinematography is co-partnered by electricity. 

Let us deal with the two chief stages in the evolution of a 
film as we know it—production and projection. Scenes in the 
production of a film may be “ shot ” indoors (in a specially- 
erected studio or even in a building) and out of doors. For 
the majority of scenes, daylight is the illuminant employed, 
but in dull weather electricity takes the place of the sun. In 
such night scenes as include a lighted motor-car or house- 
front, or storm scenes which call for lightning effects, the 
use of half-watt lamps and the electric arc provides some 
beautiful and remarkable results. It is during indoor- 
production work, however, that electrical illumination is so 
much in evidence, — 


Every film studio is provided with an auxiliary lighting 
outfit which can be utilised when natural light fails—and 
this is a contingency which, as may be readily imagined, is 
by no means rare in our uncertain climate. Electricity is 
generated on the spot, or, when the heavy load can be 
catered for, from local supply mains. Both enclosed arc- 
lamps and banks of mercury-vapour tubes are favoured for 
general studio lighting. As the illumination must reach a 
high degree, a large number of lamps (entailing, maybe, a 
current of 150 amperes or over) must be used. Owing to 
the gentle and diffused character of its light, and to its 
comparative lack of heat, the mercury-vapour lamp has 
much to recommend its use in the film studio. The appear- 
ance of the latter when the overwhelming number of Hg- 
vapour tubes is erected and running is somewhat startling, 
and while the sight might delight the “ scientific” devotee 
of electrical illumination, it would probably rouse the ire 
of his more “ artistic ” brother. 

Extremely beautiful scenes entailing the use of localised 
fighting are sometimes arranged. One of the most familiar 
and effective is that of a table, around which one or more 
persons are gathered. Illumination is from overhead, the 
remainder of the scene being in obscurity, or total dark- 
ness. Another pretty scene of this type is the fireside 
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setting, Sometimes in an indoor night scene total dark- 
ness is observed, any particular object being picked out by 
a “spot light.” And in similarly dark scenes lightning 
effects through a window produce realistic results. For all 
these and like “stunts” in studio-craft the electric are is 
invaluable, 

An interesting departure from the ordinary film-studio is 
in the use of a large house, the rooms of which may, or 
may not, demand artificial lighting, and which have many 
obvious advantages over scenic makesbifts. 

The utility of electricity in the studio is not confined to 
illumination. Another of its uses is in the motor often 
actuating the kinematograph camera. For normal subjects 
a definite camera-speed is imperative, and electric drive 
makes this possible ; it also leaves the photographer with 
much more liberty for focusing, and any necessary move- 
ment of the whole camera. 

During the process subsequent to exposure, electricity 
again plays its part, and as the film is now handled in more 
or less open fashion, the advantages peculiar to electricity as 
a safe lighting and heating agent are much in evidence. 
In the dark-room, for example, red lamps of the box pattern 
may be entirely sealed without regard to fire or ventilation 
precautions ; or carbon-filament lamps with bulbs of ruby 
glass can be utilised. ‘‘Safelight” electric torches are 
invaluable for inspection of the film during its development. 
Fans, too, are by no means out of place in hot weather— 
dark-rooms become very sultry. It is interesting to note 
that in some instances the film is actually kept in motion 
whilst immersed in the developing, fixing, and hardening 
solutions—the motive power being supplied by a small 
electric motor. 

After washing, the film is wound upon large drums, 
which are then rotated by an electric motor, until the film 
is dry. Drying is often expedited by electric radiators, the 
use of which for this purpose is invaluable; they perform 
their task in a quick, and, from every point of view, safe 
and reliable manner. 

The film with which we have so far been concerned is 
the negative. From it a number of positive copies must be 
printed, and for this purpose a printing machine is employed. 
The negative, together with the film which is to receive the 
positive images, is passed through the printer (which is 
actuated by a small electric motor having a field regulator), 
and exposed to the light of a focus-type lamp. The position 
of the latter relative to the film may be varied, and its 
actual brilliancy controlled by a series rheostat. As an 
adjunct to the printer there is sometimes fitted an electric 
warning device, which rings a bell should a change in the 
light density of the film occur, when the position or power 
of the printing lamp must be altered accordingly. 

Having passed through the printer, the positive film 
goes to the dark-room for development, &c., and after 
washing and drying, is ready for “screening.” The pro- 
duction stage of the film may now be said to have concluded, 
and, neglecting its travels during the interval, let us proceed 
straight to the kinema theatre and examine the part played 
by electricity during the second stage of the film—viz., 
projection. 

It is here that the unique advantage of electricity over 
any other illuminant, for this particular purpose at any rate, 
may be realised. ‘The form and illuminative strength of 
the electric arc render it almost ideal for kinematographiic 
projection. It will be difficult to displace. The one 
serious disadvantage entailed by its use is the immense 
amount of heat developed and concentrated on the film. 
(Operators have been known to inveigh bitterly against the 
tropical nature of their work !) 

The type of arc lamp invariably used in the kinemato- 
graph projector is of the hand-feed pattern—the automatic 
arc has never justified itself. A large number of movement 
controls are fitted, including, in the direct-current lamp, 
front and side adjustments for the positive (top) carbon. 
The arc lamp is, and must necessarily be, extremely robust 

electrically and mechanically. The majority of projector 
arcs are run with a current in the region of 40-50 amperes, 
but in some cases the current may be as low as 20 amperes 
or as high as 80 amperes. The size of the screened picture 
chiefly determines the current required, but the length of 
throw” also influences it—particularly when the atmos- 


phere is murky with fog or tobacco smoke. Certain makes 
of carbon are very efficient as regards current consumption ; 
and in many operating boxes an economy is effected by the 
use of special adapters for carbon stumps, which otherwise 
would be thrown away. 

The operating box ig lit by one or more incandescent 
lamps, and most projector mechanisms are actuated by electric 
motors of about 4 H.P. In the operating box is situated 
the switchgear controlling the arc lamp and motor circuits ; 
also controls for the generator (if any) and the auditorium 
lights—often with dimming apparatus. In the case of two 
projectors a special change-over rheostat is often installed ; 
this makes it possible to dissolve the conclusion of one part 
of a film into the succeeding part. The switches for the 
hall lights are of the two-way pattern, the companion 
switches (and, possibly, “intermediate” ones) ` being 
situated in the auditorium, thus guarding againet the 
results of a breakdown in the operating box. Telephouic 
communication with the manager’s office is often adopted. 

The source of energy is either an engine-driven generator 
or the local supply mains, generally the latter when they 
exist. As a rule, electricity is rarcly generated on the 
premises when there is a possibility of obtaining it else- 
where. When, however, this is impossible—say, in small 
towns and the like where no generating station exists— 
direct current is produced on the spot by gas, petrol, or oil- 
driven plant. A feature of the Great War was the large 
number of kinemas which sprang up at the Front and at 
the bases—in rome cases deriving their electricity from a 
local M.T. or R.E. Company, but generally possessing their 
own generating plant. 

Provided there is local electric supply, then, the price 
per. unit not prohibitive and no objection raised to the load, 
this is invariably the source of energy. Unless the pressure 
is low, some means of transformation down to about 60 
volts is necessary ; otherwise the consumption of energy is 
excessive, owing to the heavy current required. If at all 
possible the arc is run with direct current—this may be 
said to be the rule. Motor-generators or rotary converters 
are utilised, and static or auto-transformers when A.C. arcs 
are used. Generally a stand-by arrangement in the sbape 
of a D.P. change-over switch and a suitable rheostat is 
provided ; in the event of a breakdown in the transformer 
plant, direct connection to the supply mains can be obtained, 
and the “show ” continued without undue delay. 

As current is available, the kinema auditorium is elec- 
trically lighted. Apart from the ordinary lighting or 
exterior illumination of a theatre, the kinema may be said 
to be unique, on account of the full advantage taken of 
artistic lighting schemes, Diffused and indirect systems of 
illumination are adopted ; many delightful effects are tə be 
seen in our up-to-date picture theatres. Patrons are guided 
to their seats by attendants’ electric torches, and by con- 
cealed lamps which illuminate the floor. There are now 
indicators which signal the vacant seats. In addition, 
eleborate ventilation schemes are carried out, necessitating 
the use of electric fans, ozonisers, air-cleaners and coolers. 
High-class kinemas provide electric lifts, by means of which 
one ascends to a café where electrically-cooked meals may 
be obtained. | 

Stress has been laid upon the fact that the electric arc 
has shown itself to be invincible. So, indeed, it has, and 
it still remains the only suitable illuminant for the bigh- 
power projection outfit. But in small projectors the half- 
watt, and especially the “ Pointolite” lamps, are being 
used to a large extent, and ousting the small arc lamp 
and other illuminants. These lamps have obvious advan- 
tages, particularly when their comparative cheapness and 
simplicity are considered. When these types of lamp are 
further developed and much higher candle power attained, 
the large arc lamp will meet with serious rivals and pro- 
bably be displaced. And this, incidentally, will make the 
position of tbe kinema operator less onerous, and possibly 
affect his status as a skilled man. 

A few years ago a most interesting and useful “home 
projector” (the Pathéscope) was placed upon the market. 
The original feature in this projector was the arrangement 
whereby the crank handle not only actuated the film me- 
chanism but also the small generator which lit the projection 
lamp. This apparatus had a certain vogue in Y.M.C.A.’s 
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and the like during the war. Another novel projector was 
described in these columns a short time ago. This machine, 
which is portable, is driven by a small motor—a half-watt 
lamp acting as illuminant; connection is made to the 
nearest lampholder or other fitting.* 

There are several minor examples in the shape of per- 
forators, winders, film-cleaning -machines, and so forth, 
which demonstrate the convenience and reliability of the 
small electric motor. Kinematography as a science and an 
industry is constantly progressing. From time to time 
more or less useful “ gadgets” (some of an electrical 
nature) make their appearance. One recent example of 
interest and utility is a patented focusing attachment for 
the objective lens of the projector; the attachment can 
be controlled from any chosen part of the auditorium, and 
any errors in the operator’s focusing corrected. 

Mention has been made of the kinema operator, whose 
business is to operate the one or more projectors under his 
care. A considerable amount of discussion has taken place 
concerning his status. Electricity, as has been shown, 
plays a large part in the actual screening of films, but, 
regrettably enough, operators’ knowledge of electricity is, in 
many cases, either of a most elementary nature or non- 
existent, A small proportion of bond fide electricians may 
be found in the ranks of kinema operators—mainly where 
enpine-driven dynamos are installed; the work of an 
operator, however, is hardly of such scope as appeals to the 
average electrician. Although the electrical portion of a 
kinematograph projection outfit is by no means of a compli- 
cated nature, it would seem that some care, at least, should 
be taken that an operator is aware of the fuadamentals of, 
and has had exper‘ence of, electrical work. 

The position is complicated by the fact that during 
the war there was a great rush of mediocrities into the 
vacated operating boxes, and also by the fact that with 
constantly improving kinematographic apparatus, projection 
work tends to become of a less skilled nature. One awaits 
with interest the outcome of operators coming under the 
wing of the E.T.U. 

Reference to the operator brings us to one point upon 
which, in conclusion, we wish to dwell. It has been shown 
how in projection electricity performs important and inti- 
mate functions ; its utility daring the earlier stage of a 
film has also been dealt with. The varied applications of 
electricity in kinematography, therefore, serve to prove its 
all-round advantages, especially as regards lighting and 
motive power. But these merits are, we think, no more 
important than the fact that the different operations are 
simply and effectively carried out with a minimum or 
negligible amount of ekilled attendance—in some cases 
under adverse conditions in this respect. From every 
point of view, therefore, kinematography is an outstanding 
example of effectual electrical co-operation. 


ELECTRIC SOLDERING IRONS. 


amn 


By C. TURNBULL, M.LE.E. 


For some years past I have been endeavouring to purchase 
an efficient electric soldering iron, but so far without 
success. Technically the problem is not difficult to solve ; 
the difficulty is to get makers to amend their designs to 
meet the circumstances. One iron, which I tried at first, 
had the element interleaved in slots in the copper bit. The 


idea of this is quite good, but repairs on the spot are 
impracticable, and the iron has to go back to the makers 


every time a repair is needed. This means immense loss ° 


of time, and much unnecessary expense. This iron was 
soon given up. 

Some makers sell an iron which is shown diagram- 
matically in the sketch. The heating coil is wound over a 
stalk, on to which the bit is screwed. This looks quite 
good until one comes to use it. Then the fun begins. 
Owing to the design, all the heat generated in the stalk has 
Ree ee ee oe e ee 

* ELEC, REV., August Ist, 1919, page 158. 


to flow through the screw thread into the copper bit. Now 
the actual surface touching in a screw thread is much smaller 
than one might at first expect, and the heat density is very 
high across the contact. This brings about uneven expan- 
sion, as the stalk becomes much hotter than the bit. This 
causes distortion of the parts, and eventually the bit becomes 
slack on its thread. The flow of heat across the surface is 
now so impeded that the stalk acquires a very high temper- 
ature, while the bit ceases to heat up, and there is difficulty 
in getting the solder to melt properly. Soon after this the 
element burns out, and the renewal costs anything up to 
15s. The new element is still unable to send its heat into 
the bit, and it soon breaks down, when there is another bill 
for repairs, | | 

After long correspondence I have failed to convince the 
makers that the only way to make the iron work properly 
is to make the bit and stalk in one piece. The stalk should 
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Fia. 1.—DrAGRAM SHOWING Fic. 2.— DIAGRAM SHOWING 
HEAD SCREWED ON TO SOLDERING IRON WITH HEAD 
STALK. SOLID WITH STALK. 


then screw into the end “E” on the diagram. In case of 
repair it could be taken out, and a new one put in, in a few 
minutes. In the correspondence the makers first suggested 
that the electric soldering irons should not be used for long 
hours. The fact is, however, that it is just here where 
electric soldering irons find greatest utility. Then they 
sent a new design which was to put everything right, but 
the bit was still screwed on to the stalk, so that the trouble 
was bound to recur. Finally, they offered to send on an 
iron which used less current. Of course this might solve 
the difficulty in one direction, but the iron would not have 
enough heat to do its work properly. 

There is an opening for a good iron, and as there seems 
to be no difficulty in making one which will do its work 
well, and which can be repaired on the spot at small cost, 
cannot some British maker supply the want ? Why should 
we have to wait until the foreigner places the right thing 
on the market ? 


Non-Ferrous Metals Research Association.—The British 
Non-Ferrous Metals Research Association is being instituted and 
organised to act as a medium for securing the fullest possible 
benefits from scientific and industrial research and information 
which are essential forthe present and future progress of all indus- 
tries concerned in the production, treatment. manufacture, and use 
of non-ferrous metals. The Association will have the support of 
the Government Department of Scientific and Industrial Research 
which has a special fund set aside for the financial aid of associa- 
tions such as the one now in process of formation. Ina brief 
survey of the scheme it is stated that the Association will encourage 
and develop technical efficiency in the production, treatment, and 
utilisation of non-ferrous metals and alloys, by the promotion and 
application of scientific and industrial research, and also institute 
an information bureau of all important technical and scientific 
information relative to the non-ferrous metals industries of the 
British Empire. A Provisional Committee is now at work. This 
Association will use every endeavour to promote research on broad 
and continuous lines, and so assure progress in the non-ferroug 
metals industries. 
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SCIENTIFIC AND INDUSTRIAL RESEARCH. 


Tue Report of the Committee of the Privy Council for 
Scientific and Industrial Research for the year 1918-19 has 
just been issued (Cmd. 320, H.M. Stationery Office, price 
6d. net). It comprises 94 pages, including several appendixes, 
and covers a very wide field. 

. The Report states that during the year the work of the 
Department has grown in usefulness and amount; a marked 
change is taking place in the attitude of industry towards 
gcientific research—both masters and men are beginning to 
realise its vital: importance. The success of the scheme of 
co-operative Research Associations is now assured. ‘The de- 
mand for scientific workers is growing rapidly, not only in 
the industries, but also in the universities and in Govern- 
ment departments, and something has been done to increase 
the number available, but it will years before the enlarged 
demands can be adequately met; hence all plans for research 
should be drawn up with a view to making the best use of 
existing institutions and personnel. 

The administration of the Geological Survey is to be trans- 
ferred to the department as from November lst next. The 
Fuel Research Station at East Greenwich is in operation, 
and one of the largest gas companies in the kingdom is about 
to seek statutory authomty for adopting the procedure re- 
commended by the Director of Fuel Research, which will 
inaugurate a new era in the relations between gas companies 
and their customers. The Fuel Research Board will under- 
take the establishment of a permanent organisation for the 
study of the problems of Power Alcohol. Improvements and 
extensions to the buildings and organisation of the National 
Physical Laboratory have been authorised, including the 
adoption of a superannuation provision for the staff, and an 
outlay of £154,650 for the laboratory services has been pro- 
vided, as compared with £116,038 expended last year. A 
grant of £10,00U has been made to the Medical Research Com- 
mittee for the work of the Industrial Fatigue Research Board. 
The sum standing to the credit of the “` million fund’’ in 
the books of the Imperial Trust on June 30th last was 
£1,061,184; the expenditure had been £17,507, und the 
trustees were committed to the provision of further grants 
to the eight Research Associations then in existence to the 
amount of £193,000. Grants that will be made to nine 
Associations now in course of formation are estimated at 
£175,000. The ultimate number of Associations 1s expected 
to be between 40 and 50. 

During the past year seven patents have been taken out 
by the ‘Trust ın conjunction with inventors, and two have 
been abandoned. 

Recommendations for grants to 28 scientific investigations 
conducted by other bodies have been approved; of these, 
four were new proposals. Grants were made during 1918-19 
to 35 students under training in research, and to 68 other 
workers, the total expenditure under this head being £14,170. 

The total outlay of the Department during the year was 
£177,201, wade up of £163,350 provided by Parliament for 
the Department, £5,129 from a vote of credit, and £8,722 
from the mulion fund. 

Special thanks are accorded to the Directors of Fuel Re- 
search and of Food Investigation, and to the chairman of the 
Jin and ‘Tungsten Research Board, for their gratuitous 
pervices. : 

The Report of the Advisory Council to the Committee 
laments the death of Lord Rayleigh, whose services were of 
inestimable value. Discussing the future of the Department, 
the Report deprecates any uttempt to organise research in 
pure science, but approves of the organisation of industrial 
research and the establishment of a central body and a 
central “clearing house” for that purpose. The conduct 
of research by the State for the benefit of industries which 
are not under State management is condemned, but assistance 
to such researches by means of grants-in-aid is approved; 
the commercial development of the results obtained is said 
torbe no concern of the Department. The organisation of 
research for national purposes is now seen to be likely to 
form a much larger part of the work of the Department than 
was at first expected. 

During the year the British Scientitic Instrument Research 
Association has been joined by the bulk of the firms engayed 
in the electromedical instrument industry and the electrical 
scientific instrument industry, and the scale of grants has 
been correspondingly augmented. The Department has 
guaranteed an additional expenditure of £24,000 to £30,000, 
on condition that the new members make an immediate 
contribution of £2,400 to £3,000 out of their net revenue 
account; the amount previously guaranteed was £40,000, 
spread over a period of tive vears. ‘These exceptional terms 
are due to the fact that the industry talls wholly within the 
class of ** key” industries. Simuar considerations apply to 
the Glass Research Association. . . 

In the engineering group of industries the only Research 
Association yet established is that of the British Motor and 
Allied Manufacturers. A Research Association for the makers 
ot refractory materials is about to be launched, a Portland 
Cement Research Association is at work, and the scheme 
of the Non-ferrous Metals Research Association has been 
approved. As the result of the researches into the properties 
of hard porcelain, arrangements are being made for the estab- 
lishment of a factory making only hard porcelain. Doubts 


as to the future of the mining industry have for the present 
suspended the movement of the Mining Association of Great 
Britain towards the establishment of a single Research Asso- 
elation for the whole kingdom, and the increased cost af 
labour has similarly hung up the scheme of the shale oil 
industry. Up to July lst, nine associations had been 
licensed and eight approved. 

Revised conditions for the grant of funds to Research Asso- 
ciations, consequent on the signing of the armistice, were 
drawn up in January last, making it clear that all results of 
investigations obtained by the associations belonged to the 
latter for the benefit of their members; the Department, 
however, reserved the right to secure the communication of 
results to other industries on reasonable terms of payment, 
and to prohibit their communication to any person or body 
under foreign control. 

Experience of the working of the scheme of co-operative 
research has shown that there is a real spirit of unity abroad, 
and a desire for co-operation, even between buyers and 
sellers, particularly in the textile industries, in which the 
markets for raw materials are highly organised. 

In planning a scheme of research, which requires a survey 
of the field by a competent staff under a responsible technical 
officer, it is generally felt that * a Director of Research should 
not necessanly be an expert in a particular industry, nor a 
man who has greatly specialised in a particular branch of 
science, but a man with a wide knowledge of science, endowed 
with sympathy and tact, and having a willingness and capa- 
city to learn.”’ 

Many new problems have arisen during the evolution of the 
research movement, for the solution of which the Department 
has arranged to hold periodical conferences with representa- 
tives of the Research Associations and of its own Research 
Boards and committees. The first of these was held in July 
last, and is reported on another page; as a result, certain 
broad considerations have been recorded as a basis for further 
discussion and inquiry. ; 

Amongst these are the conditions of employment of scientific 
workers. ‘‘The war has made the scientific man realise 
his vital importance to the community as a means of defence, 
and a certain class-consciousness has arisen among the younger 
men, of which account must be taken.” The work done in 
the research laboratories is essentially team work, and sug- 
gestions that research workers should be allowed to patent 
and exploit for their own benefit any discoveries that they 
make, and which their employers may be unwilling to take 
up, are deprecated. For the protection of professional con- 
sultants, it is recommended that Research Associations should 
not undertake routine work of the kind hitherto performed 
by the consultant class. One Association passes euch work 
to a panel of consultants, the firm making the inquiry and 
the consultant employed remaining unaware of each other's 
identity. It is believed that original workers amongst con- 
sultants will find the demand for their services not diminished 
but increased, as a result of the establishment of Research 
Associations. 

In some cases matters of common interest will call for the 
co-operation of two or more Associations, but the mechanism 
for this purpose has not yet been devised. 

Proposals received by the Departinent for the establishment 
of a national clearing house for the results of research, or of a 
technical information bureau, have all been rejected. A more 
hopeful prospect lies before the provision of means for the 
systematic review of existing collections of information and 
its presentation by trained workers in proper perspective. 
But it is believed that within suitable limits the Department 
can usefully distribute information relating to work done 
under its supervision, through a Records Bureau. The work 
will be commenced on a small scale and gradually developed. 

Part II of the Report of the Advisory Council deals with 
the growing body of work undertaken by the Department for 
national purposes, and gives an account of the operations o 
the National Physical Laboratory, and various Research 
Boards. The scheme promoted by the Institution of Elec- 
trical Engineers for the establishment of a British Electrical 
Proving House was considered by a Committee appointed by 
the Advisory Council, and as a result of its deliberations the 
Council reported that the routine testing of ordinary commer- 
cial products ought not to be undertaken by the N.P.L. or 
the Department, though the research necessary to the formu- 
lation of suitable tests would fall within its scope. ‘The 
Government accepted this view, and proposals for State action 
in respect of the promotion of standardisation, in which the 


-N.P.L. would take the part mentioned above, are under con- 


sideration. 

The Fuel Research Board las dealt with the questions of 
Trish peat, pulverised fuel, and gas standards; the Food In- 
vestigation Board is carrying out work of great importance 
in various directions; the Tin and Tungsten Research Boa 
has issued its first report: the Oxygen Research Committee 
has taken over the researches carried on in war time by other 
Government departments; and a separate Gas Cvlinders Com- 
mittee has been established: the Committee on lubricants has 
made good progress and is preparing its final report; the 
Timber Research Committee has experimented on the seasoning 
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of timber; important results have been obtained by the Build- 
ing Materials Research Committee—if only £1 were saved on 
each of the new houses that are to be erected, the saving 
would pay for more than the whole of the annual expenses 
of the Department, apart from the enormous economy ın coal 


' consumed by improved kitchen ranges and the value of the 


increased health of the community—and a Building Research 
Board is to be established; abrasives and polishing powders, 
brass and copper castings, and the metallurgy of copper and 
zinc have been under investigation, and & very extensive ìn- 
quiry 1s being carried on by the Industrial Fatigue Research 
Board. The Secretary of State for the Colonies has appointed 
a Research Committee to administer a fund of £10U,UUU pro- 
vided by the Treasury for the encouragement of research in 
the Crown Colonies over a period ot five years, and’ the 
Department is in close touch with the corresponding organi- 
sations in Canada, Australia, and India; similar schemes are 
being developed in New Zealand and South Africa, as well 
us in several foreign countries. | 

In Part UI of the Report particulars are given of assistance 
afforded to various Independent institutions. The appoint- 
ment of a Director of Research by the Electrical Research 
Committee is mentioned, and the hope is expressed that. an 
Electrical Research Association will be formed by the manu- 
facturers. For this reason the Council has agreed to the 
proposal made by the Institution of Electrical Engineers 
that the direction of the aided researches into the heating 
of buried cables and into insulating oils should be entrusted 
to the committee. Excellent results have been obtained by 
the Institute of Gas Engineers in a research on refractory 
materials, with the aid of a grant from the Department. 
The work done by the Corrosion Committee of the Institute 
of Metals will greatly lengthen the life of condenser tubes, 
and the investigations of the British Fire Prevention Com- 
mittee into the fire-resisting properties of concrete and rein- 
forced concrete have revealed unexpected and important 
results. “The Council deprecates the suggestion that much 
more liberal grants should be made to scientific and technical 
societies than to trade associations, on the ground that it 
would be destructive to the policy of encouraging co-operative 
research if the duty of undertaking large schemes of in- 
dustrial research were entrusted to the societies rather than 
to the industries, but the former will receive grants-in-aid at 
least as generous as those offered to Research Associations, 
and in some cases they wil be able to conduct researches 
unsuitable for attack by a Research Association. As research 
is Only spare-time work in the hands of a society, and the 
secretarial staff is inadequate to administer large sums of 
public money, the work that scientific societies can under- 
take is restricted to moderate limits. 

Keterring to grants to students and research workers, the 
Report points out that it 1s Iucumbent on the protessor or 
other research worker on whose recommendation such grants 
are awarded to mamtain a high standard, if the system in 
force 1s to prove successful. ‘Lhe return of peace has rendered 
necessary a modification of the practice with regard to the 
publication of the results of research ın pure science; ‘results 
obtained with the aid of public funds should not be exploited 
for the benefit of an individual tirm, but should be made 
generally available to the industries interested, on reasonable 
terms, and an adequate reward should be secured to the 
inventor. These two objects can be attained without, as in 
War time, requiring that all results should be submitted to 
the Department before publication, and the Department bas 
decided that unless in the opinion of the Advisory Council 
the subject of investigation is likely from the outset to lead 
to reswts of commercial value, a research worker assisted 
by a grant from the Department may publish his results as 
he thinks best, provided that he does not take out a patent 
or make other commercial use of them without previous 
consultation with the Department. But where commercially 
valuable results are anticipated, the previously existing con- 
ditions regarding their availability will be maintained. With 
regard to the expenditure of grants for equipment, &c., atten- 
tion is drawn to the rules laid down, which enable the 
éclentific man to delegate his responsibility in this matter 
to his college office or other responsible authority. 

Particulars are given of a number of appointments secured 
by workers aided by the Department during the past year. 

unng the year 103 grants were made to students and 
Workers and for apparatus, compared with 67 in 1917-18; 13 
applications were refused, ten were referred to other depart- 
ments, and 19 were withdrawn. Of the grants made, 66 
Were for pure science and 28 for applied science; 72 were 
new grants, and 31 were renewals. Grants are not as a rule 
made for the solution of specific problems in connection with 
an rong process, unless at least half the cost is borne 
¥ Some body representing industry, such as a Research Asso- 
cation. A large increase in the number of grants awarded 
wil he Possible under peace conditions, while a high standard 
will be maintained. 

Many difficult questions arjse in connection with patents, 
Particularly foreign patents. when they are held by Govern- 
moe and no definite solution has vet been found. No 
with ee the Department may patent a discovery except 
eee sanction of the Committee of Council, and when 
the 18 given the patent is taken out in the joint names of 
as „aventor and the Imperial Trust. The Department 
af th es to itself complete discretion in the administration 
haa ‘ patent rights after consultation with the inventor. It 

en provisionally decided that patents should not be 


taken out for: (a) inventions of value for the preservation 
of health or of life, or (b) inventions the use of which can be 
enforced by a Government department. In these cases steps 
are taken to secure full and complete publication to prevent 
others from patenting the inventions. But there are objec- 
tions to this procedure, as in the absence of a patent a manu- 
facturing firm has no incentive to work the invention, 
especially where the invention needs further development 
before it can be placed on the market. The question requires | 
further discussion.. | 

Appendixes give the names of members of. the various 
committees and boards of the Department, the names of the 
Research Associations, particulars of the Government scheme 
for industrial research, conditions as to payments to Research 
Associations, a list of researches aided in ‘1915-19, the text 
of a manifesto issued by the American Federation of Labour 
advocating research, and details of the N.P.L. Trust Funds. 

Nurnerous references are given to pubhcations of the De- 
partment, of which we may mention ‘The Government 
Scheine for Industrial Research ”?” (Research Association }, 
revised), ‘‘ Draft Memorandum and Articles of Association 
for Trade Associations for Research ’’ (Research Assoctation 
2), “ Conditions as to the Payment to Research Associations 
by the Committee of Council” (Research Association 3, 
revised), ‘‘ Method of Subscription to Research Associations "’ 
(Research Association 4), and ‘‘ Notes on the Conditions under 
which Grants are made to Individual Research Workers and 
Students-in-Training’’’ (H.M. Stationery Office, 2d. net). 


CLEANING FURNACE GASES, 


REALISING the inefficiency of the various methods of cleaning 
and burning blast-furnace gases, Mr. F. E. Kling, chief mechani- 
cal engineer, and Mr. L. B. Weidlein, experimental engineer of 
the Ohio works of the Carnegie Steel Co., five years ago started 
experiments to overcome the difficultics. In the course of 
their experiments, they developed a very efficient gas burner 
for boilers, which fulfilled the conditions required for burning 
blast-furnace gas efficiently. After completing this phase of 
the problem, steps were taken to make a comparison of results 
obtained from burning gas which had been cleaned or partly 
cleaned by various means, and dirty gas taken directly from 
the dust catcher. An impinging type of wet washer was found 
to be very inefficient, as it reduced the temperature about 
60 per cent., was not more than 50 per cent. efficient in 
removing the dust, and the gas picked up about 15 per cent. 
additional moisture. 

The next experiment was made with gas that had passed 
through the cleaning plant for gas engines, which included 
@ spray tower, baffle tower, and Theissen washer. This 
method of cleaning was prohibitive from the standpoint of 
cost, while the sensible heat of the gas was reduced to such 
a point that the usual size of combustion chamber was not 
long enough to obtain complete combustion. | 

An experiment was then made with hot gas taken directly 
from the dust catcher, and much better results and efficiencies 
were obtained than with either of the former experiments, 
although large quantities of dust had to be contended with, 
and the dust had to be blown off the boiler tubes frequently. 
After further experiment, a novel means of removing the 
dust from the gas was developed, and an experimental cleaner 
was built, designed to handle 6,000 cu. ft. of gas per minute 
at 62 deg. F. The Lies passing through this experimental 
cleaner was consumed under a 400-m.P. Stirling boiler, and 
after a month’s operation, without blowing the tubes, there 
was less than 50 deg. F. increase in temperature of waste 
gases on account of the. dust accumulation. What little dust 
came through the cleaner was of such a nature that a large 
portion of it was carried through the boiler and out with 
the waste gases. The portion deposited on the tubes was 
easily removed by blowing it with a hand steam lance. The 
dust carried by gas which has been wet-washed bakes on the 
tubes and is hard to remove. . 

This experimental cleaner was inspected by various in- 
dividuals and committees, and was pronounced a remarkable 
development, which would revolutionise cleaning methods 
for blast-furnace gases. Due to the very satisfactory results 
obtained from the above experiment, the United States Steel 
Corporation authorised the installation of a cleaner large 
enough to clean all the gas from one blast furnace. This 
furnace has a capacity of 550 tons of iron per day. and produces 
es cu. ft. of gas which passes through the cleaner 
aily. 

The cleaner was constructed of reinforced slay concrete, 
due to the scarcity of steel plates during the war. The struc- 
ture was built to withstand an explosion pressure of 15 Ib. 
per sg. in., and jt is well equipped with explosion valves of 
pecial design, which are set to open at 1 lb. pressure per 
sq. in. The walls, being 15 in. thick, act as a very good 
insulator to retain the temperature of the gas. The concrete 
has shown no deterioration, and has withstood all ---d:tiong 
to which it will be aubjected, and no trouble is anticipated. 

The operation of the cleaner is entirely automatic, and it 
does not require constant attendance. One of the men from 
the regular force maintained in blast-furnace operation in- 
spects and lubricates the machinery once or twice a day. ` 

The power required to operate this cleaner 25 per cent. of 
the time is 4.25 H.P., and 75 per cent. of the time 2 R.P., 
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making an average power required of 2.58 H.P., as compared 
with 380 m.r. to 100 H.P. for a wet washer. ‘The dust is 
accumulated in’ hoppers of sufficient capacity to hold two or 
three days’ accumulation. It is then dumped into standard 
hopper cars, the operation requiring only about half an hour. 

The average amount of dust deposited in this cleaner since 
Starting operations is 63,500 Ib. per 24 hours, although the 

as has previously passed through a dust catcher 30 ft. in 

lameter. This represents 48.6 per cent. of the total dust 
leaving the furnace by way of the downcomers. The cleaner 
18 Maintaining a cleaning efficiency of 90 to 97 per cent., the 
dust content in clean gas being 0.10 to 0.30 grains per cu. ft. 
at 62 deg. F. 

The range of temperature of the gases which have passed 
through this cleaner is 150 to 800 deg. F., and the average 
loss in temperature due to radiation is 25 to 35 deg. F., with 
atmospheric temperatures ranging down to 10 deg. F. 

The back pressure on the furnace is only 2 to 3 in. water 
gauge. This includes all piping to and from the cleaner, 
and the cleaner itself. This is considerably lower than the 
resistance through any type of wet washer. 

The cost of an installation for cleaning gas by this method 
compares very favourably with the cost of a complete wet 
washing outfit; and considerably less ground space is required, 
due to the absence of settling basins. Several additional 
installations have been contemplated at various places. in- 
cluding another cleaner to be built at the Ohio works.—J. C. 
Barrett, in Chem. and Met. Engineering. 


GLASGOW'S NEW POWER STATION, 


On Friday last members of tha T.C. Electricity Committee nade 
an official inspection of the new power station at Dalmarnock. 
The station is being constructed in two sections, but the 
work has been delayed on account of the war, the operations 
being entirely suspended at one time. The first portion Js 
nearing completion, and a supply of energy is expected before 
the end of the year. The original estunates were for two 
millions sterling—one million for each section—but it is 
expected that that figure will be very considerably exceeded. 
ln an official description of the buildings and plant visited, 
it is pointed out that the main thing to be noted in Dalmar- 
nock power station is the size of the individual units of 
generating plant. They are practically the largest at present 
available, although larger sizes are likely to be put on the 
market. The rate of development of electrical machinery in 
Glasgow is readily shown by the following figures: In 1893 
the largest unit was 250 H.P.; In 1908, 1,000 m.r.; in 1913, 
- 9.000 H.p.; and in 1919 the largest unit is 25,000 H.P. 

The switch house is a four-storey building in the centre, 
and measures 108 by 45 by 71 ft. high. On the ground floor 
there are transformers to be used for raising the pressure from 
6.500 to 20,000 volts. Staff accommodation is provided on the 
first and second floors in the centre block. The third floor 
is entirely occupied by control cables and wiring in con- 
nection with the operation of the station. There is a small 
battery on this floor. The fourth floor is the switch house 
proper. The control room measures 50 by 50 by 17 ft. There 
is a large storage battery situated in the basement of the 
central block. There are two inlet water ducts from the 
river Clyde, each measuring 6 by 8 ft. The water is passed 
through revolving filter screens, and from these flows into 
ove duct measuring 11 ft. wide by 143 ft. high. The main 
water culvert runs along the whole length of the south wall 
of the turbine room. An outlet or return water duct runs 
along the whole length of the north wall of the turbine room, 
and is continued under the floor of the coal store to an outlet 
330 ft. down the river from the inlet. The turbine room, as 
at present completed. measures 225 ft. long by 75 ft. wide, 
but ultimately it will extend to double this length. The 
plant now installed consists of two condensers, each having 
5.500 tubes. The circulating water to each condenser amounts 
ta 22.500 gallons per minute, and is supplied by means of a 
S“A-in. pipe. One turbo-alternator of 18.750 wk. (25.000 H.P.) 
is ahnost completed. One turbo-alternator of 500 KW. (460 
HP.) is completed, and will be used for supplying energy to 
drive the auxiliary plant in connection with the main turbine. 
A 75-ton travelling crane is fitted. 

The building of No. 1 boiler house is completed, and 
measures 149 ft. long by 80 ft. wide by 73 ft. high. There 
are two rows of four boilers. or eight boilers in all, each 
with a steaming capacity of 50,000 Ib. per bour, the steam 
pressure being 275 lb. per sq. in. There is a pump house at 
the end of each row of boilers in which are installed one 
electrically-driven and one steam-driven feed pump. On the 
second floor are housed economisers, induced-draught fans, 
hotwell tank, and the bases of four chimney stacks. The 
hasement floor contains ash conveving plant and forced 
Aaraught fans. The workshop measures 225 ft. by 30 ft., and 
hes a 75-ton travelling crane. There is an area for storace 
of coal. of 630 by 235 ft. This will give storage accommoda- 
tion for 75.000 tons of coal. A travelling gantry. having a 
enan of 190 ft.. on which are fitted a grab and coal convevor, 
can operate over the whole area of the coal store. 

After the inspection Innch was served in the city chambers. 
Ex-Bailie Kennedy, the convener of the committee, who 
presided, referred to Mr. W. W. Lackie, the chief engineer, 


as a man whose ideal was to keep abreast of electrical science. 
Mr. Lackie, who spoke brietly, said he believed the works 
were the largest in the country. The Government'a Elec- 
tricity (Supply) Bill, which proposed to take over the generat- 
ing stations, had been considerably amended, and he was 
sure the members of the Glasgow Committee would be loth 
to give up the works after the time and labour they had 
expended in constructing them. They would wait and see 
what Parliainent decided to do, but he hoped Glasgow T.C.’s 
Committee would long continue to provide for the citizens a 
cheap supply of electricity. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Feeder Protective Gear. 


I have read with great interest Mr. Whitcher’s notes on the 
above subject. My own experience of protective gear does 
not go back further than four years, and although I have been 
working experimentally with compensated relays of my own 
design practically all that time, I only recently became aware 
that the B.T.H. Co. had patented a scheme. 

Mr. Whitcher’s ideas as patented in 1910-11 cover most of 
the defects of Merz-Price balanced voltage gear, and are well 
worthy of being better known. 

Charles W. Marshall. 

Carluke, August 27th, 1919. 


Air Supply for Pianola. 


Being desirous of using a small motor (which I have for 
running a generator) to supply air pressure to work an ordi- 
nary pianola, now supplied by a foot bellows into an air chest, 
l should be glad to know whether any of your readers could 
give me their experience In a similar case. I propose running 
a belt-driven fan, with a 2-in. tube inlet into the chest, with 
a hand-operated slide valve on the tube. I should like to know 
the maximum pressure the pianola requires, being mechani 
cally operated, and a suitable type of fan for the purpose. 


D. Spencer. 
Acton, August 25th, 1919. 


—— 


Electric Vehicles. 


Referring to the article entitled ‘‘ Electric Vehicles in your 
current issue, the author, Mr. Austin, severely criticises station 
engineers because, forsooth, they apparently have not acted 
whole-heartedly as salesmen for electric vehicle manufacturers. 
Seemingly, because Mr. Austin has omitted to study the sub- 
ject from the station engineers’ point of view, he has the 
effrontery to accuse * men trained as engineers ' of the lack 
of commercial ability, &c. Whatever they may have done 10 
the matter before the war, I amm sure that most engineers are 
now fully occupied in “nursing and cherishing” (as Mr. 
Austin puts it) their plant under the conditions which prevail. 
and they have very little time to devote to boosting electric 
vehicle sales. I can assure Mr. Austin that station engineers 
are not so ignorant and disinterested as he suggests, and they 
certainly do not require any advice from him regarding com- 
mercial problems of this nature. 

Manufacturers have, or should have, agents in various dis- 
tricts, whose business it is to promote sales of the articles they 
are specifically interested in. As regards electric vehicles, 1 
is obviously the agents’ business also to make all necessary 
Inquiries as to charging rates and facilities. Any station 
engineer who received such inquiries would surely be only tuo 
willing to assist the agent in every possible way. l 

Mr. Austin refers to the problem of charging facilities 98 
being “really very simple,” and advocates the charging being 
done on the vehicle owners’ premises. I wonder ìf he haa 
ever inquired into the present cost of small motor-generator 
outfits for ordinary business vehicles, and if he has, whether 
he has found it such a simple matter to persuade vehicle 
owners to install such outfits? Tt stands to reason that the 
purchaser of a fleet of electric vehicles would install a com- 
plete charging outfit as part and parcel of the garage, but it 
is a very different case when only one vehicle is concerned. 
and it would take a good deal to persuade a man who had 
just invested £1,000 or more in a vehicle to incur upwards 0 
£150 additional expense merely for the privilege of being able 
to charge the vehicle on his own premises instead of sending 
1t to the local generating station. 

Mr. Austin mentions that he has given great attention to 
the subject of electric vebicles: T have no doubt that he bas. 
and he probably knows as much as most people about the 
uses and many advantages of electric vehicles, but has he ever 


_ tried to sell one of them? Let Mr. Austin do a six months’ 


tour through small provincial towns as an agent for any well- 
known make of vehicle; he would probably have reason to be 
yery disappointed with the results of his efforts, eo far se his 
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sales were concerned, but in the course of the tour he would 
no doubt make the acquaintance of quite a number of station 
engineers, and thus he would realise that the opinions he now 
puts forward are not only narrow-minded, so far as they refer 
to station engineers, but they also indicate complete ignorance 
on his part of the real facts of the case. All credit to Mr. 
Ayton and a few others who have worked so hard for the 
cause of electric vehicles, but let it be remembered that there 
are many engineers who have also done their best in a quiet 
way, and some have been successful while others have not. I 
happen to be one of the latter, but I am persevering in spite 
of the total absence of any practical assistance on the part of 
the manufacturers, who, so I am led to understand, are busy 
with orders already in hand, and cannot promise delivery on 
any new order in less than eight months. 


P. A. Spalding, 
Engineer and Manager. 
Electricity Works, Dundalk, August 23rd, 1919. 


Meter Readers’ Books. 


It would be very interesting to have the experience of some 
of your readers on the very important question of meter 
readers’ books. 

The loose-leaf book has many advantages, as a page can be 
used for each consumer, and leaves can be added as the con- 
sumers are increased. 

So far as I have seen the present loose-leaf books are made 
with heavy backs, and are altogether so bulky that they are 
dificult to carry. If the weather is wet and the man is 
carrying the book in his hand, it will get wet, which will not 
be good for the records. 

One method: would be to provide the meter reader with a 
neat waterproof bag slung over his shoulder into which he 
could drop the book when walking. Alternatively it may be 
possible to get something of a lighter pattern which could be 
made up in relatively small books, which the man might put 
in his pocket. 

If those who have tackled the problem would put forward 
their solutions it would be of interest to everybody. 


C. Turnbull. 
Electricity Works, North Shields. 
August 28th, 1919. 


a _ 


Industrial Relations. 


May I be allowed to say how much I appreciate the admir. 
able leaderette in your issue of to-day’s date on Industrial 
Relations. If only the community were animated by the 
spirit manifested by this article we should hear no more of 
“ Labour unrest ’’ and such like troubles. 

It is because I feel that such a state of affairs is urgently 
required at the present time that I am impelled to write and 
thank you for doing what you can to bring about ‘ Peace 
_ with Honour ” in tha industrial world, as the expression of 
such sentiments is bound to help on, if only a little, the 
cause of true progress. 

I wish that your words could be read by all, whether em- 
ployers or peep barrie only read, but thoroughly digested 
and assimilated, as the body public requires just that kind of 
food to build it up, strengthen it, and vitalise it for the 


common good. 
Arthur J. Nicholls. 
London, S.E., August 29th, 1919. 


The Manufacture of Rheostats. 


I have been interested in reading the letter above the signa- 
ture of Mr. L. F. Fogarty in the current issue of the Review, 
and it may be. perhaps of interest to you and your readers to 
know that practically all these forms of rheostats were manu- 
factured by myself and partners some thirty years ago. Not 
only did we make use of slate, having the resistance wire 
wound in grooves cut in the edges, but we introduced porce- 
lain sections which could be fitted together to form a rbeostat 
of any length, and which we marketed for many years. If 
my Memory serves me correctly, at that time, thirty years 
ago, there was no such thing obtainable in this country as a 
German rheostat of that particular form. 


As regards the statement that ‘‘ superficially oxidised wire 
and elate resistances having wire wound in grooves cut in 
the edges have all been introduced by German firms,” we 
might say that this does not appear to be the case. Mesars. 
Ferranti, Ltd., for instance, employed the notching at 
the corners of blocks of slate to obtain definite spacing 
between the wires us far back as some 15 to 20 years. 

Isenthal & Co., Ltd., 
A. W. ISENTHBAL, Director. 

London, N.W. 

August 30th, 1919. 


NEW ELECTRICAL DEVICES, FITTINGS, | 


AND PLANT. | 


Readers are invited to submit partioulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest. 


The Supreme Electric Bell. 


The design of this bell is a new departure; in appearance 
it is of the usual type, and consists essentially of a moulded 
insulated base and cover giving an insulation resistance of 
at least 20 megohms, at the same time being both fire, 
insect, dust, and water proof, and practically unbreakable. 
The electro-magnet contact plates, gong. and contact pillar, 
&c., are all moulded in the base and immovable. This feature 
will be especially appreciated in regard to the contact pillar, 


Fic. 1.—Tae ‘ SUPREME ” ELECTRIC BELL. 


which consequently cannot get out of alignment or adjustment 
under any condition. A fillet is provided all round the base 
accommodating the cover and rendering the bell weather 
proof and suitable for outdoor use. The magnet coils are 
wound with silk- or enamel-covered copper wire to a resist- 
ance of 4 to 5 ohms., on varnished hard-wood bobbins, and 
the soft Swedish iron cores are provided with a thin brass 
damping piece, avoiding any risk of the armature sticking. 
Fig. 1 shows the bell, which is manufactured by Messrs. F. J. 
SHENTON & Co., LTD., 68, Shoe Lane, London, E.C. 4. 


Bastian Hot-water Tanks.. 


The Bastian Ewvectric Co., Lro., of 135, Wardour Street, 
W.. is about to put on the market a hot-water tank heated 
by electricity; it 18 intended to be left in circuit all the time, 


so that a very low price for the electrical eneki should be 
obtainable, and s meter can be dispensed with. At 3d. a 
unit, a tank consuming 300 watts continuously will supply 
20 gallons of water daily at 150 deg. F., capable of providing 
for the needs of a family of ten persons, at a cost for energy 
of 37.8d. a week. It is claimed for the Bastian tank that 
it has a higher efficiency than any other continuous hot-water 
supply system, the water drawn off is always at 150 deg. F.. 
the water is not “stewed” and can therefore be used for 
tea and cooking generally. and the system saves coal. With 
a supply of water at 150 deg. F. the utility of ordinary electric 
cooking apparatus 1s greatlv extended, as the water can be 


Edward L. Joseph. 
London, S.W., August 29th, 1919. 


With reference to the letter published in your last issue 
with regard to rheostats, we beg leave to point out that the 
type of resistance as illustrated under figure 2 has never been 
manufactured by us, a fact which was well known to the 
writer of that letter whilst he was in our employment. 

We do not really see what he is tilting against, because we 
have never claimed to be the originators of this tvpe of 
` resistance, which before the war we imported from Messrs. 
Ruhetrat, being then thei- sole British agents. What we 
do claim, however. as you were good enough to point out 
m your note, is that we recognise the necessitv of certain 
Improvements in the original type, and partly during the war, 
ut mostly afterwards. when the imperious duty of quick 
deliveries had become less pressing, that we very materially 
Improved the type, and firmlv established the manufacture 
of such resistances in this country. - 


quickly brought up to boiling point. 


The White Mazda 50-Watt Lamp. 


An important development in incandescent lamp manufsc- 
ture is the ‘‘ White Mazda ” 50-watt lamp. produced bv the 
National Tamo Works of the General Electric Co.. Nela Park, 
Cleveland, Ohio. The new lamp has a milk-white smooth 
bulb which gives excellent diffusion of the light over its entire 
surface. It is of the gas-filled type. being the smallest. lamp 
yet made of this type. It is a tiplesg lamp, The brightness 
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of'the bulb is about 13 candles per sq. in. over the brightest 
8q. in. of area, which is, of course, far below that of the fila- 
ment of a Mazda B lamp. Notwithstanding the low bright- 
ness of the bulb, it supplies more light than.the 50-watt Mazda 
B lamp. of the softness of its light, the white Mazda 
lamp can be used satisfactorily in. locations where any other 
incandescent lamp unless frosted would be objectionably 
bright. The frosted bulb collects dust and dirt more quickly 
than a clear bulb and is more difficult to clean; the bulb of 
the white Mazda lamp is smooth, and is as readily cleaned as 
@ clear-glass bulb. The field for the white Mazda lamp lies in 
the replacement of the smaller sizes of Mazda B lamps in 
existing reflector equipment. The effect produced by using 
white Mazda lamps in semi-indirect fixtures is particularly 
pleasing. There is little difference in the absorption of unita 
tested when equipped respectively with Mazda B and with 
white Mazda lamps. The lamp has about the same maximum 
dimensions as the 40 and 50-watt Mazda B lamps. The lamps 
are made for voltages from 110 to 125; their lumen rating is 
490, giving an efficiency of 9.8 lumens per watt. ; 


ee 


ELECTRICAL PROGRESS ON THE 
CONTINENT. 


HYDRO-ELECTRIC WORKS IN CZECHO-SLOVARIA. 


A GREAT scheme for the utilisation of the water powers in 
Czecho-Slovakia, which are estimated at 800,000 H.P., has 
been approved by a Bill which has been adopted by the 
National Assembly. The installations necessary for laying out 
all the territory for the use of electricity will require an 
expenditure of 2,000,000,000 crowns for the hydraulic work. 
500,000,000 crowns for the central stations, and 1,000.000,000 
crowns for the distribution of electricity. It is calculated 
that the total revenue from the consumption of energy will 
reach 1,000,000,000 crowns per annum. According to the law 
in question, an annual credit of 75,000,000 crowns is to be 
entered in the Budget estimates for the years 1919 to 1923, 
and two-thirds of this amount will he devoted to the con- 
struction of hydro-electric works, whilst the balance will 
represent the financial participation of the State in the work- 
ing of undertakings for the production and distribution of 
energy. The State. the departments. and the communes will 
alone or in co-operation with existing electricity companies 
take up 60 per cent. of the capital so as to secure influence 
in the undertakings, whilst private capital will onlv be ad- 
mitted up to 40 per cent. Part of the capital to be raised 
will be covered by the issue of bonds and debentures. The 
sum of 8,000,000 crowns out of the total amonnt voted by 
the National Assembly will be placed at the disposal of the 
undertakings for the current financial year. 

The scheme aims at the establishment of nine large elec- 
trical undertakings, of which four would be in Bohemia, 
three in Moravia. one in Silesia, and one in Slovakia. Certain 
financial and legal advantages will be enjoyed by those under- 
takings in which the State, countrv, or local authorities have 
a financial interest. Financiallv thev will have the richt to 
issue bonds for a certain amount. and legally they will have 
the right to work free of charge lands under the administra- 
tion of the State. and to expropriate the immovable property 
and the incidental rights. It is proposed to establish a 
technical council in connection with the Ministry for Pnhle 
Works, consisting of representatives of the country. denart- 
ments, and communes, scientific institutions, agriculture. 
industry, and professional associations. and consumers. as 
well as of workmen engased with the electrical undertakings, 
The object of the Council is to give an opinion on legislative 
and administrative decrees and the measures to be taken to 
develop the electrical industry. 


RAILWAY ELECTRIFICATION IN ITALY. 


A further stage in connection with the projected electrifica- 
tion of various railways was reached on Aucust 21st. when the 
Council of Ministers gave approval to a decree proposed hv 
the Minister of Transport for the electrification of the rail- 
wavs, which was subsequently submitted for royal signature. 
The decree aims at the promotion of the vroduction of elec- 
trical energy at steam and hydroelectric works. and its 
utilisation along the railway lines for the purpose of traction, 
and the utmost frodam of activity is to be allowed to 
private enterprise which intends to employ capital for the 
erection of generating works. As the consumer of one-fifth 
of the total anantitv of coal annually imvorted into Ttalv. 
the Railwav Administration will have to he considered still 
ag a partial ner of coal, as well as of electrical energy 
nroduced bv third parties. The decree provides that nre- 
ference shall he given to national industry in the execution 
of works relating to the nroductinn of energy. the transmis- 
sien along the lines and the electrical equipment of the 
railwav network. Tt was orictinally vroposed to electrify a 
total. length of 1.940 miles of the State railwave. bynt the 
Jeneth under the decree has heen extended to 3.790 miles of 
lines, mast of which were enumerated in this journal on 
August 22nd. The decree foresees a credit of 800.000 000 lire 
distribnted over eight years solely for the purpore of equip- 
ping the railwaye, and further credits are provided for the 


acquisition of rolling stock and for the subsidies to be paid 
as recently mentioned, for the stimulation. of enterprise in the 
establishment of hydro-electric works. . 


THe Bic GERMAN FIRMS AND THEIR COMPETITORS. 


_ It is now some years since the special clectrical engineering 
works and the independent installation firms in Germany 
gave public expression to their ‘opinions in regard to the 
competition and monopolistic tendencies of the few big firms 
in that country. Apart from specialising in certain branches 
of the industry, the so-called special works are composed of 
the remainder of the general! electrical engineering firms which 
produce most kinds of machinery, plant, and apparatus, 
whilst the independents are installation contractors who are 
free from the control of the big firms, and whose interests 
lie in co-operating with the special works. The number of 
workmen and officials employed by the special works and 
installation firms was 70,000 several years ago, and they now 
clam to give occupation to over 100,000. It is uncertain 
whether they still possess a representative association, but 
this is quite immaterial as a firm prominent among the special 
works has just come forward to give a welcome to the Bill 
for the socialisation of the electricity supply industry on 
the ground that it meets the wishes of the special works, 
and at the same time advantage is taken of the opportunity 
to drive another nail, not in the Hindenburg statue, but in 
the monopoly of the big firms. us | 

It may be recalled that the special works for many year 
past have been compelled to continue a hard fight against 
the monopoly efforts of the big firms. -During the course 
of this period it has been found by experience that without 
the enactment of legislative measures it is impossible either 
to remove the existing monopoly or for the State to secure 
a large interest in the supply of electricity in different parts 
of the country. Why? Because the contractors—that is the 
big firms—for generating station equipment have prevailed 
upon the station owners. whether companies or local autho- 
rities or their own subsidiary companies, to enter into agree- 
ments for all renewals or extensions to be carried out by 
themselves: and other agreements have been also concluded 
which conferred upon the contractors. or ‘their nominees a 
monopoly of the installation work and equipment in connet- 
tion with the distributing network of’ the generating stations 
and the so-called over-land stations. At one-time, and after 
considerable agitation, several of the former Federal States 
were induced to issue orders to their respective State officials 
forbidding them to sanction any agreements which would 
have the effect of conferring monopoly rights in regard to 
the execution of installation work and the supply of plant 
for installations connected with distributing mains from 4 
public service. But all these orders had no effect in the face 
of secret agreements and other factors in the situation.: : 

It is now thought in circles of the special works that the 
State is the suitable undertaker for the establishment. of 
large works for the purpose of production, but not for that 
of distribution, as if the latter were also vested in the bands 
of the State the special firms consider that they would lov 
a big market which they have only secured after many years 
of hard work. After the State, as the premier authority, it: 
urged that public bodies in the form of unions of communal 
authorities should also be permitted to undertake generation. 
but joint undertakings of local authorities and: private enter- 
prise are not recommended, as even if manufacturing firms 
were to hold the minority of the capital, they would, 4s 
consulting engineers, look after their own interests to the 
detriment of the special works. the independent installation 
firms. and the consumers. Under these circumstances tbe 
Socialisation Bill is given approval by the special works, who 
have certainly selected an appronriate time for_opposing the 
existing monopoly possessed by the big firms. It remains, of 
course, to be seen whether any greater measure of success 
will attend the present movement than the agitation of years 
ago. The only surprise is that the special works have not 
brought forward specific. instances of comparatively modem 
date in order to strengthen their case against the competitive 
policy of the big monopoly. for which no contract is too 
large and no order too insignificant to execute, so long as it 
provides work, and keeps the works of lesser importance and 
the independent contractors out in the cold. 


Unbalanced Three-Phase Loads.—When the load on 4 
three-phase generator is not balanced, the armature reaction 
demagnetising the field pulsates at twice the frequency © 
the machine. The resultant pulsation of flux induces alternat 
ing current in the field iron and heats the magnetic structure. 
possibly sufficiently to damage the insulation. According to 
the Electrical World. the General Electric Co. recommends that 
waterwheel generators should not be operated with greater 
difference between maximum and minimum phase current 
than 6 per cent. of the rated full load current. This figure 
should not exceed 30 per cent. for turbe-generators with 
forged field pieces, or 15 per cent. with turho-generators with 
laminated poles. The maximum out-of-balence current [or 
turbo-generators having solid rotors should not exceed 1} 
per cent. if the end rings holding the rotor windings ar 
not insulated: in modern turbo-generators, ‘however, the en 
rings are usually ineulated. | 
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Industrial Conferences.—We understand that the 100 
industrial conferences arranged by the National Alliance of 
Employers and Employed for harmonising the relations between 
Capital and Labour have been attended by 25,000 industrial firms 
aod 2,500,000 workers. Joint Area Committees have been 
established in a large.number of centres, and other Committees are 
in process of formation in Brierley Hill, Dudley, Exeter, Glasgow, 
Grantham, Keighley, Newport (Mon.), Preston, Swansea, and 
Wigan. The autumn arrangements include the following :— 
August 30th, meeting of Trade Union representatives in Birming- 
ham ; September lst, joint meeting in Runcorn ; September 4th, 
joint meeting in Mansfield ; September 10th, joint conference in 
Stoke-on-Trent (representatives of all industries in North Staffs.) ; 
September 18th, joint conference in Winchester. The conferences 
will be addressed by either Lieut.-General Sir Edward Bethune 
(chief organiser), or Mr. T. Ernest Jackson (Labour organiser). 
Further conferences during October and November are to be held 
in Bolton, Kidderminster, Bury, Cambridge. Dewsbury, Hereford, 
Leeds, Leicester, Lincoln, Northampton, Oldham, Rugby, Stafford, 
Stourbridge, Bedford, and Luton. 


Export Trade.—We -have received from Mr. A. T. 
Stewart, of Mansion House Chambers, Queen Victoria Street, 
London, E.C.1, acopy of his pamphlet on “ Indian and Eastern 
Export Trade.” Its object is to bring before British manu- 
facturers his organisation for the development of export trade. 
Copies will be sent to firms who are interested, on application. — 


- Annual Outing.—Messrs. J. H. TUCKER & Qo., Hay 
Mills, Birmingham,’. works and offices closed on Saturday, 
September 6th. — x 


Phenix Park Sports and Recreation Association.— 
The Welfare Organisation at the Thornbury, Bradford, works of 
the Phenix Dynamo Mannfacturing Co., Ltd., founded and financed 
by the employés, has now got well on to its feet. The 70 acres of 
ground which have been leased, and which will probably ultimately 
be bought, include areas for various sports and recreations, and 
aubstantial portions for poultry and allotments. The sporting 
areas include cricket, football, tennis and bowling grounds and a 
nine-hole golf course. There is a bandstand where concerts take 
place on Sunday eveninys, also concert and dance halls, the opening 
performance in the former being arranged for September 6th. 
There is a large billiard room, a room for whist drives, and dressing 
rooms, reading rooms, canteen and kitchens. Harriers’, walking, 
and hockey clubs have started. Cups and trophies for the various 
sports and for the allotment holders have been provided by the 
firm and friends. The scheme, as a whole, is said to be the first of 
its kind in the country. 


Dissolutions and Liquidations.—RUSHMORES, LTD., 


_ manufacturers of ignition and lighting sete. batteries, &c., Peter- 


borough Road, Parsons Green, London, 8.W.—A meeting of the 
creditors of the above was held on August 26th, at the Cannon 
Street Hotel, London, E.C., when Mr. O. Sunderland, of the Auto- 
mobile Trades Guardian Association, 15, Eastcheap, E.C., was 
elected to the chair. Mr. Sunderland stated that the shareholders 
of the company had passed resolutions in favour of voluntary 
liquidation, and had appointed him to act as liquidator. He sub- 
mitted a statement of affairs, which disclosed liabilities to unsecured 
-creditors of £53,622, while the assets were estimated to realise 
£37,540. From the latter amount had to be deducted £24,939 due 
on debentures, and £1,600 in respect of preference claims. The net 
assets available to meet the claims of unsecured creditors were thus 
reduced to £11,001, or a deficiency as regarded the unsecured 
creditors of £42,521. The issued share capital of the company 
was £19,037, and as regarded the contributories there was a 
deficiency of £61,558. For the moment no value had been placed 
-on the patents and goodwill. The principal creditors were the 
Ministry of Munitions, whose claim had been agreed at £40,000. 
The last balance-sheet of the company showed the position as at 
July 31st last, and it disclosed a debit in the profit and loss account 
of £42,072. The deficiency was attributed to the losses on trade, 
together with the amounts written off the assets for the purposes 
of the statement of affairs. The chairman further stated that the 
company was formed in May, 1912, with a nominal capital of 
£20,090, divided into 7,500 6 per cent. cumulative preference 
shares of £1 each and 12,500 ordinary shares of £1 each. The 
company was originally known as Rushmore Lamps, Ltd., and it 
took over a business from a company which had a similar name. 
In 1917 the name was changed to Rushmores, Ltd. In December, 
1917, debentures for £30,000, bearing interest at the rate of 5 per 
cent., were issued. The first holders were Messrs. Cox & Co., but 
they had since been transferred to the British Safety Blades, Ltd. 
“The first balance-sheet of the company covered a period of 18 months’ 
trading, and it showed a turnover of £46.575, with a gross profit 
of £17,072 and a net profit of £1,927. Since that date the turnover 
‘of the company had been as follows :—1914, £31,295; 1915, 
£36,350; 1916, £388,266 ; 1917, £776,680 ; 1918, £210,059 ; and 
1919, £81,925. In 1915 the gross profit was £10,659, but in the 
following year it increased to £27,176, and in the succeeding 12 
‘Months it rose to £30,385. In 1918 the gross profit fell to £1,480, 
while during the last 12 months there had been a gross loss on 
the trading of £8,994. In 1914 there was a net loss on the 
trading of £3,593, but profits were made during the following 
three years, the high-water mark being in 1916, when there was a 
profit of £12,663, In 1918 there was a net loss of £24,128, and in 


ra 


the past 12 months the net loss had amounted to £30,400; » In 
answer to a question, Mr. Sunderland said that- the reason for 
the present position was the conditions which had arisen out of 
the war. While hostilities were in progress the company under- 
took war work. There was a contingent claim of some thousands 
of pounds by a late traveller of the company, who claimed he was 
entitled to 1 per cent. on a certain turnover. At the present 
moment he could not admit that anything was due, but if on 
further inquiry it was found that anything was owing, it would 
be included with the liabilities. On the motion of Mr. B. H. 
Hawkins (Messrs. Poppleton, Appleby & Hawkins), seconded by 
Mr. A. Houston, a resolution was unanimously passed in favour of 
voluntary liquidation of the company being continued, with Mr. 
Sunderland as the sole liquidator, and‘an informal committee of 
five of the principal creditors was also elected. . 


The following are amongst the more important creditors :— 


Ministry of Munitions .. £40,000 Radmore & Co. .. oe .. £457 
Cashmere, H. W., & Co. sa 281 Lenanton, J., & Sons .. as 156 
Armstrong, Stevens & Son`.. lil ~=Locke, Blackett & Co., Ltd.,. 127 
Bond Bros. al Te Gr seas 557 TheGrayCo. i. a .- . 368 
Dandridge, J.& A... Siy 200 “The Commercial Motor” .. 106 
Westoa, Ltd. .. 29 eg 203 Camelinat, E., & Co. .. T 867 
British Ebonite Co., Ltd... 246 Bowden Wire Co. 123 


Callender's Cable and Con- Spencer, Chapman & Messel, 
. Ltd i . 


struction Co., Ltd. .. š 138 : is ie ; 126 
Cabinet Co., Ltd. ee ia 131 Fulham Borough Council .. 123 
Sankey, Joseph, & Sons ee 102 — St. Helens Cable & KubberCo, 375 
Aircraft Manufacturing Co... 162 Cubitt, W., & Co. h be 113 
©The Motor" .. ee we 171 Hughes Label Co. s 101 
Dee, W. H., & Co. ae ss 124 Matthews Bros., Ltd... .. 198 
Gas Light and Coke Co. sò 100. London Electric Wire Co. .. 174 
Grey & Marten .. 7 E 188 ' 


GODAK WATER POWER AND MANUFACTURING Co., LTD.— 
Winding up voluntarily. Liquidator, Mr. W. Lethbridge, of 
9, King William Street, E.C. 4. Meeting of creditors, Sept. 12th. 

ELECTRIC AND GENERAL LIGHTING ENGINEERING Co., elec- 
trical engineers, 1, Station Road, Farnham, Surrey.—Mr. J. B. 
Collier and Mr. F. J. Goring have dissolved partnership. Debts 
will be attended to by Mr. J. B. Colier. , 

MR. M. PEDDER, of 169, Smithdown Road, Liverpool, informs us 
that he has entirely severed his connection with the Electric Light 


and Motor Co., of Liverpool, in which firm he was until recently a 


partner. 

LONDON BaTTKRY Co., battery makers, Wilton Road, Hackney.— 
Mr. V. C. Bond, Mr. E. W. Clarke, and Mr. C. C. Wilsou, have 
dissolved partnership. Mr. E. W. Clarke and Mr. ‘C. C. Wilson will 
continue the business under the same style at Hesketh Road, 
Forest Gate. | E l 

Forest City ELecCTRIC SERVICE SuppPLY Co., electrical 
engineers, electricians, and dealers in electric service supplies, 39, 
Chapel Street, Salford, Lancs.—Messrs. S. T. and. E, Quilliam have 
dissolved partnership. Mr. 8. T. Quilliam and Mr. A. T. Craston 
will continue the business under the same style and at the same 
addreas. ; 


The Government Scheme of Long Term Credits for 


Export.—An office will shortly be. opened. under management 


appointed by the Board of Trade for furnishing sterling credits in 
accordance with the scheme for assisting the exportation of goods 


-to certain disorganised parts of Europe. . 


The credits will be based on bills drawn in this country by the 
seller of the goods and accepted by the buyer, and will be subject 
either :— . a a a 

(a) To the deposit with an approved bank in the country of 


. purchase of currency to an amount required by the office, or 


(b) To a guarantee of currency of a required amount by an 
approved bank, or . > < 

(c) To arrangements for the handing-over of produce of the 
buying country, or | 

(d To the deposit of securities with the approved bank or the 
office under the scheme. i : 

The office will fix periodically the amount of currency required 
to be deposited per £100 sterling, and will have power to vary its 
charges according to the nature of each transaction. The oredits 
will continue for such periods as the office may determine.in each 
case, having regard to the economic prospects of the country con- 
cerned and the character of the business, but the maximum period” 
will be three years. The charges for each period of six months 
will be on a rising scale in order to induce early liquidation. 

The office will be entitled :—. T =f 

(a) To take over and liquidate collateral pledges. . 

(b) To have recourse against the acceptor of the bill for any 
deficiency. a i | 

(c) To have recourse against the guarantor. — 


The credits furnished will not as a rule exceed 80 per cent. o 
the prime cost of the goods sold, plus freight and insurance 
(including the charge made by the office).: In special cases, how- 
ever, at the discretion of the executive, the amount may — be 
increased, but in no case will it exceed the prime cost plus freight 
and insurance (including the charge made by the office). If the 
proceeds of the bill are less than the prime cost plus freight plus 


‘insurance (including the charge made by the office), the loss repre- 


sented by the difference will be divided between the office and the 

drawer of the bill in the proportion of four-fifths to one-fifth. 
Business will be taken only through banks and on the reports 

of banks, and the aggregate amount of credit to be granted will 

not exceed £26,000,000. Í 

_ The area and classes of goods to which the scheme relates will 

be settled from time to time by the Government, but credits will 


not be furnished either for the export of raw material or for the 
‘sale of stocks held ‘by Government departments,— Hoard of Trade 


Journal, 
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Trade with China—An engineer with important con- 
nections in the Far East wishes to get into touch with manu- 
facturing engineers who desire to develop trade with China and 


the Far East before he returna to that quarter. . We will forward 
inquiries to him, 


Catalogues and Lists—Mussrs. OLEworTH, WHEAL 
AND Co., Grange Engineering Works, Castleton, Lancs.—Pamphlet 
containing a description and a number of excellent half-tone illus- 
trations of their patent air filter. 

THE BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING 
Co., LTD., Trafford Park, Manchester.——A budget of new publicity 
literature has been issued. A pamphlet of eight pages, in grey 
cover (7,840/1) describes the company's equipment for individual 
drive of planing machines; a 24-page pamphlet, similar in style. 
but in green cover (7,300), deals with Jarge outdoor switches and 
transformers. The other items in ithe budget are as follows :— 
Leaflet D.L. 42/3, on bracket pedestal bearings, as fitted to A.LF. 
motors ; D.L. 831/14, Westinghouse type “ BB7” oil switches ; 
three lista, Nos. D.L. 747/2A, D.L. 747/3A, and D.L. 747/44, giving 
tabular particulars of Westinghouse electric winding engines, and 
the mining interests to which they have been supplied at home 
and abroad; leaflets D.L. 51/1-1 and B.LL. 51/1-3 specify and 
illustrate D.c, motor startera, type “ S.D. ”; No. D.L. 381/11 shows 
Westinghouse motor generators; B.I.L. 368/1-3 relates to oil- 
immersed forced cooled single and three-phase shell and core-type 
transformers, and B.I.L. 366/3-3 to single-phase shell type oil- 
immersed self-cooled transformers. 

Messes. MATTHEWS & YATES, LTD., Swinton, Manchester.— 
Price list of “Cyclone” D.c. motors, from 7; to 50 B.H.P., complying 
with the British Engineering Standards, enclosed ventilated type 
for continuous running. 

Messrs. HoGan & WARDROP, 2, Gresham Buildings, Basinghall 
Street, E.C. 2.—Price list of small E.M.I. motors and regulators, 
from 1/100 to  H.P.—D.C. series or shunt, A.C. single and three- 
phase and series repulsion types. 

Messrs. FALK, STADFLMANN & Co., LTD., 83-87, Farringdon 
Road, E.C. 1.—Price list P 400 of half-watt and vacuum metal- 
filament lamps and carbon-filament lamps, and Efesca lanterns. 

THE CHLORIDE ELECTRICAL STORAGE Co., Lro.. Clifton Junc- 
tion, near Manchester.—Booklet 2,009, which deals with the 
charging and operating of “ Exide” starting and lighting batteries 
in ebonite boxes. The instructions are very concise and clear, and 
should be of great value to users of these batteries ; a copy is 
dispatched with each battery sent out from the works. 

Messrs. MANN, EGERTON & Co., LTD., 5 and 7, Prince of Wales 
Road, Norwich.—A handsome “souvenir for employés,” consisting 
of a record of “Twenty Years’ Progress, in Pictures” ; during the 
war the firm has manufactured seaplanes for the Government on a 
large scale, including a variety of models and sizes, the total H P. 
being over 175,000. The electrical department also carried out 
numerous contracts for Government departments, and the company 
took over the operation and control of 300 to 400 farm tractors. 

MEssrs, Hiaas Bros. DyNAMO WORKS, Sand Pits, Birmingham.— 


Monthly magazine and stock list of motors and dynamos, free on 
application. 


French Companies.—Fours Electriques Fenchelle- 
Tagliaferri is the title of a company newly formed at Paris to work 
an invention for an electric furnace of a new type in all countries 
except Italy and her colonies ; also the right to take patents for 
it. The capital is fixed at about 100,000 fr. 

A company styled Manufactures du Sud-Est has been formed, 
with a capital of 100,000 fr, for the manufacture of electric and 
other apparatus. Its offices are at Lyons. 

The Compagnie Générale de Magnétos, of Paris, has decided to 
increase its capital from 1,000,000 fr. to 2,000,000 fr. 


Patents in 1918,—The report of the Comptroller- - 


General states that during the year there were 21,839 applications 
for patents ; 15,662 provisional, and 13,263 complete specifications 
were lodged, and 10,809 patents were sealed. Applications for 
designs numbered 10,019, and 9,597 were registered ; there were 
6,968 applications in respect of trade-marks, and 3,055 were 
registered. 

The receipts from patent fees were £314,431, and from design 
fees £5,767, representing increases of £22,216 and £355 over the 
previous year. The total receipts were £345,405, compared with 
£318,149 in 1917, and the surplus of receipts over expenditure was 
£135,890, compared with £124,427. 

The number of works in the Library at the end of the year was 
56,719. During the year the library received from Col. W. A. J. 
O'Meara, R.E., one of the largest gifts of works recorded in its 
history, the collection dealing mainly with the professional 
literature of electric signalling, much of which is unobtainable in 
the open market. 

Renewal fees for patents increased from £219,693 in 1917, to 
£232,629 in 1918. The number of applications increased by 
13°2 per cent., and the number of complete specifications filed by 
14°9 per cent. In 13 cases lapsed patents were restored, and one 
patent was extended for seven years. 


U.S.A. Wages Rise 107 per Cent.—According to the 
New York Times, a report just issued by the New York State 
Industrial Commission says that during the four years since March, 
1915, wages have increased 107 per cent., and the number of 
employés 18 per cent. In March, 1919, there were 9 per cent. 
fewer workers in the factories of the State than in the same month 


of 1917, but the pay-rolls were 27 per cent. larger.—American 
Machinist. 


An Empire Industrial Organisation.—With the avowed 
Object of promoting co-operation and industrial harmony amongst 
employers and employés, the Britannic Industrial Alliance has been 
formed. Mr. J. Havelock Wilson, M.P., has been appointed chair. 
man of the Provisional Committee, and Mr. Ben. H. Morgan, vice- 
chairman. Mr. C. Jesson, M.P., is hon. secretary, and amongst the 
members of the committee are Mr. G. N. Barnes, M.P., Mr. J. R. 
Clynes, M.P., Mr. J. Hodge, M.P., Sir Robert Horne, M.P., and Mr, 
G. H. Roberts, M.P. 

The aims of the organisation, as explained in the Daily Chronicle, 
are “to bring together all associations of employers and employés 
in this country which are now working harmoniously under 
Whitley Industrial Councils or similar working agreements, and 
organisations and individuals interested in deyeloping British trade 
and British markets. paroa, 

“ These will be placed in direct touch, through ‘the offices of the 
Royal Colonial Institute, with similar organisations and individuals 
in the Dominions and Colonies, so that their efforts in developing 
the resources and markets of the British Empire may be stimulated 
and co-ordinated in the best possible way.” 

It is said that this is the first attempt to consolidate and co- 
ordinate British industry, labour, and trade, by joint action, within 
the British Empire, and it is considered that the Dominions and 
Colonies are ripe for such a movement. 


Trade Announcements.— Mk. H. E. Hawkes, for eleven 
years with the Midland E.L. and P. Co., has commenced business 
as an electrical engineer at 21, Hampton Terrace, Warwick. 


Mr. Ernest Harris has retired from the firm of Goodenough and 
Harris, electrical engineers, of Rackfield, Barnstaple, and the 
business will be continued by Mr. Henry Goodenough. 

Mr. J. E. HORSBURGH, who represented Messrs. Robinson and 
Hands in the Midlands, has left the firm and started on his own 
account, with 33, Western Road, Wylde Green, Birmingham, as his 
present address. He desires to receive lista of motors, cables, &. 

As from September Ist, arrangements have been made whereby 
Messrs. Crowther & Osborn, Ltd., will aasume entire control of the 
ScEANDO LAMP Co., and after that date all orders issued or given 
to the Sceando Lamp Co. will be given and accepted in the name 
of Massrs. Crowther & Osborn, Ltd. The combined business will 
be under the same management as heretofore. In order to cope 
with the increasing demands for ite manufactures, the firm has 
recently opened premises at Bollington for the manufacture of 
electric lamps. Se 

Mr. GEORGE MogRIsoN, Electrical Engineer, Blackpool, has 
opened his new premises at 6, Victoria Street, Morecambe (H. 
Shorrocks, manager), and will be pleased if électrical firms will 
kindly forward catalogues and price lists to Morecambe. 


New Employers’ Federation.—Zhe Times states that a 
Federation of Civil Engineering Contractors has been formed, under 
the presidency of Lord Cowdray, comprising in its membership 
practically all the large civil engineering contractors in Great 
Britain. The main object of the Federation is to act collectively 
through an elected Council in relation to professional institutions 
and public authorities, and to deal with Trade Unions and other 
labour organisations in regard to hours of work, rates of pay, and 
all other matters appertaining to the employment of labour. The 


secretary is Mr. E. J. Rimmer, and the offices are at 40, Broadway. 
Westminster, S.W. 1. 


Government Sales.— The current issue of Surplus gives 
particulars of a sale of electrical plant, at Oldbury, on September 
8th and following days, and of plant offered for sale by private 
treaty or public tender, including motors, electrolytic cella, motor- 
generators, electric winding plant, a floating electric power station, 
electric capstans, wharf and other cranes, generating sets (many of 
them new), and a great variety of minor electrical apparatus, 83 
well as large quantities of other classes of goods. An article on 
the adaptation of surplus plant to industry mentions the use of a 
“tank” engine to drive the electric plant in a Belfast printing 
works during the recent strike. 


German Engineering Trade.—Dr. Ed. Sorge, chairman 
of the German Engineering Works Union, at the shareholders 
meeting held in Berlin, said that the Union had been very adversely 
affected by the occupation of the left bank of the Rhine. Out of a 
total of 540,000 employés, 106,000 were in the occupied territory. 
If German economic life were to be put once more on a sound basis, 
it would be necessary first of all to restore its economic unity. 
The German iron industry, an industry of paramount importance 
for the engineering trade, would be very hard hit. The amount of 
iron exported should be so adjusted that a sufficient supply remained 
for the needs of this trade.— Financier. 


Athens Exhibition.—King Alexander of Greece has con- 
sented to open the Exhibition of British Manufactures organised 
by the Federation of British Industries in Athens. The event will 
probably take place on Sunday, October 19th, but the Exhibition 


will be open to trade visitors on the date already fixed—October 
13th (October Ist O.8.). 


Electrical Development Association.—We have received 
a number of publicity pamphlets from the Association—Nos. E.D.A. 
16 and 17 dealing with electricity in relation to coal economy. 


labour saving, &o., and No. E.D.A. 6 on heating and cooking. 
These can be obtained from the Association, 
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Book Notices. — Welfare and Welfare Supervision in 
Factories and Workshops. Issued by the Home Office. Price 2d. 
net.—This useful pamphlet is intended to provide employers with 
information regarding welfare work in factories, and to promote 
interest in the subject. It is pointed out that, valuable as such 
work was in war time, it will be even more important in the future, 
and must be regarded as a permanent element in factory organ- 
isation. Briefly defined, welfare work is the provision by the 
management for the worker of the best conditions of employment. 
Hence it covers a wide range of considerations. In this pamphlet 
the subject is dealt with under the heads of General Health, 
Prevention of Fatigue, Safety, and General Well-being and 
Efficiency of the Worker ; information is also given regarding the 
selection of the worker, welfare outside the works, the organisation 
of welfare work, the qualifications and training of supervisors, 
consultation between employers, and safety committees in work- 
shops. Asa handy guide to the employer, the pamphlet will he 
extremely useful, 

A New Era in Street Lighting. London: Holophane, Ltd.— 
The national watchword of to-day is “ Economy,” and any device 
which induces economy should be welcomed by all. It is well 
known that, in order to make the best, and therefore most 
economical use of a light source, it is necessary to equip it with 
some device which will re-direct the rajs of light into those paths 
where they are required. Since the riost efficient form of reflector 
is a simple glass prism, it naturally follows that a device patterned 
on this principle should be the most economical in obtaining the 
desired result. The engineers of the Holophane Co. have now 
designed an enclosing globe for use with the modern light sources 
which fulfils the requirements of street lighting so far as the dis- 
tribution of light is concerned, and, in addition, it is so designed 
and constructed that the process of cleaning is carried out at a 
minimum of cost. The booklet before us sets forth in a clear 
manner the aims of scientific street lighting, viz., economical pro- 
duction and effective use of light, and non-interference with vision. 
It carefully explains why the distribution of light obtained from 
modern light sources is not ideal for the purpose, and indicates the 
lines upon which the street-lighting reflector or refractor needs to 
be developed. The results of good lithting in public thorough- 
fares, &c., are emphasised. As a practical ideal, a uniformity (or 
divergence) of intensity of 5 to 1 is suggested, while 15 to 1 is the 
greatest diversity considered ; this representa an enormous advance 
on ordinary practice, save, perhaps, in the chiefest of thoroughfares, 
and we doubt whether local authorities would consider for a 
moment the expense involved in working to this figure. A com- 
parison of the illumination curves for obtaining these diversities 
with the normal illumination curve of the bare unit will enable one 
to understand the necessity for some decided effort to approach the 
ideal. We cannot agree with some of the statements advanced, as, for 
example, those contained in the parayraph relative to the imaginary 
ideal reflector. The types of refractors available are illustrated, 
together with suitable lanterns and data as to their use; dimen- 
sions and weight are given, and characteristic light distribution 
curves also enhance the value of the booklet. We recommend all 
those interested in street lighting to obtain a copy, but would 
caution the reader that he is reading a publication produced for 
the purpose of booming a particular article. 

“ Proceedings of the Physical Society of London.” Vol. XXXI, 
Part V. August 15th, 1919. London: Fleetway Press, Ltd. 
Price 4s. net. 

“Marconi International Code.” By J. C. H. Macbeth. Vol. I, 
English, French, Spanish; pp. xxiv + 575. London: Marconi 
International Code Co., Ltd. Price 84s. net. 

“Science Abstracts.” Sections A and B. Vol. 22, part7. No. 259. 
sed 31st, 1919. London: E.& F. N. Spon, Ltd. Price 1s. 6d. 
each. 


A Satisfied—Contractor.—In these days of uncertainty 
and unrest, it is comforting to meet with someone who is 
thoroughly content with his lot. Mr. Harry Moss, of Bradford, 
informs us that, since being demobilised, he has reorganised his 
business, and has more orders in hand than ever before. These 
include power and lighting installations for Messrs. G. H. Norton 
and Co., Nortonthorpe Mills ; electric-crane motors, warehouse and 
office lighting for Messrs. Firths, Bradford; power, lighting, 
heating, and telephone installations for Messrs. Thewlis & Co., 
Bradford and Clayton West ; gas engine, shafting, dynamo, switch- 


board, and wiring for the Lofthouse Motor Co., Shipley ; two 


generators and switchboards and wiring for Albert Mills, for 
Messrs. F. W. Banister & Co.: extensive lighting installation at 
West End Milla for Messrs. Arnold Bros., Ltd., Bradford ; power 
Wiring and lighting for Mr. Henry Nicholls, Bradford ; complete 
lighting installation for St. Luke's Church, Bradford, and a large 
number of private houses, shops, kc. We congratulate our corres- 
pondent, and hope he is only one of many in the like case. 


LIGHTING AND POWER NOTES. 


Accrington.—The borough surveyor has been authorised 
proceed with such excavations and structural alterations to 


existing buildings as are required for the proposed extension of 
plant at the electricity works. 


Algiers—NEW GENERATING STaTION.—The generating 
station at present supplying Algiers is insufticient for the needs, 
and a scheme is being considered for building a new station of 


60,000-KW. capacity. The existing station at Hassein-Dey cannot 
be extended owing to the scanty supply of condensing water, and 
difficulties in coal transportation. It is proposed to build the new 
station on a mole, so that it may be as near the sea as possible. 


Argentina.—Water Power.—The Minister for Foreign 
Affairs, Sr. Azeveno Marques, interviewed regarding the Argentine 
project for the exploitation of the famous Iguazu Falls, declared 
that it had already been presented to Brazil unofficially, and that 
although he could not definitely state what Brazil’s attitude would 
be in the matter, as he had not been approached officially, there 
would be no opposition on the part of Brazil. He was quite sure 
that the rights of both Republics over the falls would be protected, 
as this could be effected by investigation and report by a Com- 
mission representing both countries.— La Nacion. 


Ascot.—Proposrp PRICE INcREASE.—An application is 
being made by the Ascot District Gas and Electricity Co. for powers 
to raise the price of electricity from 9d. to ls. per unit. If 
granted, this will be the second increase allowed this year. 


Australia.—Sypnrey.—The following comparative figures 
showing the increase in the business of the City Council's elec- 
tricity department between May, 1914, and May, 1919, were recently 
submitted to the Council :—On May 31st, 1914, number of con- 
sumers, 10.280; 1919, 28.430; increase, 18,540, or 180 per cent. : 
the units gold, 1914, 3,331,686 ; 1919, 6,993,534 ; increase, 3,661,448, 
or 110 per cent.; the average price received for all units sold in 
1914 was 1°88d. ; 1918, 1°72d., decrease 0°16d. 


Barnes.—PRicE INcREASE.—From Michaelmas the fol- 
lowing tariff will be in force :—Lighting, 5d. per unit net ; pre- 
payment meters, 4d. extra for every three units consumed ; contract 
tariff, 3d. per week per 20-watt lamp for the maximum number in 
use at one time; power, heating, and cooking, 2d., with the 
following discounts :—1,000 units per month, 5 per cent. ; 1,500, 
10 per cent. ; 2,000, 15 per cent. ; 2,500, 20 per cent. ; 3,000, 25 per 
cent. 


Barnstaple.— Price IncREASE.—The T.C. has increased 
the price of electricity as under, as from September 30th :— 
Lighting, from 7d. to 8d. per unit ; meter rents, from 1s. to le. 6d. 
per quarter : power, 3d. per unit. with the following sliding scale :— 
First 6,000 units, 2łd. ; next 6,000, 2d., and a further reduction 
of $d. beyond. 


Bedwas.—l Rov. ORDER.—The South Wales Power Co. is to 
apply for a prov. order for electric lighting, and will be prepared 
to supply in bulk under a scheme to be presented to the Council. 


Bradford.—Miu. E.ecTrrirrcation.—Work is in hand 
for the conversion of a quarter of the motive power at the silk 
mills of Messrs. Lister & Co., Bradford, and it is expected that the 
change will be completed before the end of the year. 

There is talk of the desirability of having lighting and cooking 
apparatus installed in all the houses erected by the municipality 
under the housing schemes. 


Bromley (Kent).—PRICE IncREaseE.—The E.L. and P. 
Co. has applied to the B. of T. for an order to alter the tariff for 
electricity from 13s. 4d. up to 20 units per quarter and 8d. beyond, 
to 9d. per unit. 


Buornley.— Prick IncREask.—The charges for lighting 
are to go up fd. per unit, making the cost to the consumer 44d. 
The new scale for power is approximately an advance of one-tenth 
of a penny per unit. 


California. —WATER POWER SHortaGe.—With demands 
of industries and public utilities in northern and central California 
upon hydroelectric systems greater than last year, and with 
streams lower than last year, the immediate power future is viewed 
with concern by power users. The situation has not been changed 
with relation to California, but the temporary shortage of water 
has placed an unusual burden on public utilities of Idaho. In 
order to supply sufficient energy to permit farmers to pump water, 
provision was made for temporarily curtailing commercial and city 
lighting service, if necessary. The shortage was due in a measure 
to the fact that a new power station of the Idaho Power Co. was 


not completed in the time anticipated, but the station is now 


running, and the power shortage has been obviated in the Boise 
district. The latest advices, says the Electrical World, are that the 
power situation in Idaho is now well under control, 


Chislehurst.—Prickt INcriask.—Power is being sought 
to raise the price of electricity from 8d. to 9d. per unit over 20 units, 


Colne. — Prick InckeEasr. — Charges for lighting 
purposes are being increased by a further 25 per cent. on pre-war 
rates, making a total increase of 75 per cent., and by 30 per cent. 
for power, making a total of 85 per cent. The charge for power 
for tramways is to be increased by 10 per cent. 

A minimum charge of 30s. per annum has been put into force. 

EXTENSIONS. — H.T.-cable extensions are in hand to meet 
increasing demands, and the question of bulk supply is under 
consideration. 


Continental.— F RaNcE.—Typical of the difficulties of the 
present times, and with a view to procuring coal for the various 
electric generating and distributing companies serving Paris, these 
latter, to the number of 10, have formed a company styled Ottice 
des Charbons des Secteurs Electriques, with a capital of 200,000 fr. 

The coal problem in France is threatening to come to a head 
even before the winter, says the Times. The electric power stations 
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have been obliged to limit the power produced, and certain elec- 
traicity works have even informed a number of factories in the 
Paris region that they may only be able to supply the necessary 
amount of electrical energy between certain fixed hours. It is not 
only a question of a scanty coal supply, but also of bad coal. The 
strictest public economy in lighting and heating will be necessary, 
and it is possible that the brilliant lighting of shops and restaurants, 
as well as the use of electric signs, which have been permitted for 
some time, will again be prohibited. The public has already begun 
to feel some effects of the shortage, particularly in the lack of 
power supplied to the underground -railways. The trains are 
running at a reduced speed. | 

With a capital of 15,000,000 fr. the Société Electrique du Nord- 
Quest (Nord-Ouest Electrique) has been formed, whose scope is 
the obtaining of public and private concessions in the North and 
West of France, and the production, distribution, and sale of 
energy for all purposes. Its strong directorate represents 12 firms, 
mostly mining and metallurgical concerns. 


Darwen.— WHITLEY CouNncIL.—Darwen Electricity Com- 
mittee has approved of the electrical undertakings and Trade 
Unions forming a Whitley Council for Lancashire and Cheshire 
districts. 


Dewsbary.—RrstTRIcTIons REMOVED.—A meeting of 
representatives of the Dewsbury and Batley Corporations and the 
Spenvorough and Heckmondwike D.C.'s, last week, unanimously 
withdrew the recently-imposed restrictions on the use of electricity 
by the tramway companies, power consumers, and entertainment 
proprietors in these areas, in consequence of the coal supply 
shortage, which is now improving. 


Doncaster.—PRICE IncREAsE.—From September 3rd, 


an increase of }d. per unit will be charged beyond the existing 
advance on pre-war rates for power and lighting. 


Dorking.—Prick INcrEase.—Edmundson’s Electricity 
Corporation has applied to the B. of T. for an order to alter the 
charge for electricity to 9d. per unit, in place of 13s. 4d for 20 
units per quarter and 8d. per unit. | | 


Dundee.— Water PowrErR.—Lord Provost Sir Wm. Don, 
Mr. Hynd, convener of the Electricity Committee, and Mr. Harry 
Richardson, electrical engineer, have visited various districts in the 
Western Highlands, with the view of obtaining information regard- 
ing the utilisation of water power for the generating of electricity 
in connection with the proposed Corporation scheme involving an 
expenditure of £1,000,000. Special attention was given to the 
development of Kinlochleven and the resources of the Tummel 
Valley. A report on the subject will be submitted to the Corpora- 
tion Electricity Committee. 


Dutch Indies.—WaATER PowrR.—The Dutch Govern- 
ment has taken active steps to examine the available water power 
in the areas that hitherto have not been fully explored, says De 
Ingenieur. The Bem-Brem waterfalls on the Kajan river in the 
southern and eastern parts of Borneo, and the Tangga waterfalls on 
the Asahan river on the east side of Sumatra, have been examined, 
and a second and greater fall above the Tangga falls was dia- 
covered. Other experts have examined rivers and lakes in the 
central and southern parts of Sumatra. The available water power 
thus far discovered amounts to at least 600,000 H.P. Power 
stations of 100,000 H.P. and above can be established in several 
districts. While investigations in Borneo and Sumatra were in 
progress, the Department for Water Power and Electricity paid 
special attention to possibilities in Central Celebes in connection 
with iron and nickel deposits in the Malili district. The rivers 
La Rona, Kalaena, Posso, and La& were examined, and available 
power amounting to 500,000 y.p. has been discovered there, more 
than one-half of which is on the Posso river. The La Rona falls 
can yield 150,000 H.P. at a cost which makes harnessing possible in 
the near future. 

The total power available in Central Celebes and Sumatra is 
estimated at 1,000,000 H.P., and it is proposed to establish large 
factories, modelled on the best Scandinavian practice, for the pro- 
duction of nitrates from the air, provided the cost of harnessing the 
falls proves sufficiently low to permit of commercially-successful 
operation. The investigations will shortly be completed, and a 
decision ig expected in the immediate future. 


Ealing.— PRICE IncrkEase.—Electricity charges are to 
be increased from 8d. to 94d. per unit for lighting. 


Egham.—Pusiic Liautina.—The E.L. Co. is to 
proceed with extensions of public lighting at an extra charge 
of 173. 6d. per lamp. 


Ellesmere Port.—Prov. OrpER.—The Sutton and 
Hooton Gas Co. is to apply for a prov. order for E.L. supply in the 
Council’s area, and at Overpool. 


Epsom.—S1rrikk.—Although the U.D.C. refuses, for the 
present at any rate, to re-engage the cable jointer whose dismissal 
led to the strike, the men who have been out since August 2 lat, 
decided on Friday last to return to work as a result of a conference 
between representatives of the U.C. and the E.T.U. 


Fleetwood.—Nrtw Puany.—Additional plant is to be 
purchased for the electricity works, including a 600-ampere battery. 


Godalming.—Price Incrkase.—The Urban E.S. Co. 
has applied for an order to charge 10d. per unit in place of 
13s. 4d. and 8d. 


_ High Wycombe.—Prict Increase.—The E.L. and P. 
Co. has applied for an order to charge 9d. per unit, instead of 13s, 4d. 
for 20 units, and 8d. ret 


India.—OoTacamUNb.—We understand that satisfactory 
progress has been made with the hydro-electric scheme at Sandy- 
nulla or Waterfall Shola, 5 miles from Ootacamund. In addition 
to the Kundah River hydro-electric scheme, which is a much larger 
one, the Sandynulla scheme has been engaging Government 
attention for the past three years, and it is believed a decision as 
to which scheme will be adopted, will be made shortly. . 

CaUVERY.—The report of Mr. S. G. Forbes, chief electrical 
engineer to the Mysore Government, for the past year, states that 
the fifth installation of the Cauvery power works was practically 
completed during the yeir. A 5,600-H.P. turbine was run for test 
and was ready for final speed and pressure regulation tests, when 
the top half of the spiral casing of the turbine developed a crack. 
Orders have been p`aced with Messrs. Escher, Wyss & Co. for a new 
top half casing to be delivered as early as possible. The report 
also says that the total quantity of power generated at Sivasamu- 
dram during the year was 980,879,000 units, as against 89,369,500 
units during Jast year, showing an increase of 8,718,400 units over 
that of the previous year. The increase is due to the increased 
demand for power and lighting in different sections. , The cost of 
the generator, including prop rtionate interest. and administration 
charges on the capital cur, of the plant, buildings, &o., at 
Sivasamudram was ‘(0931 anna p r unit. Adding ‘0069 anna to the 
above on account of allowanc: for margin of safety, the rate for 
units billed for energy delivered at Sivasamudram to Bangalore 
and Mysore transmission lines was ‘10 anna per unit. The report also 
gives the financial results. of the whole of the Cauvery power 
scheme since the commencement of its operations 16 years ago. 
The net profit for 16 years is put down at Rs. 1,40,73,273, or an 
average of Re. 8,79,579 per year. 


Liverpool.— PRICE [INCREAsE.— The Corporation proposes 
to increase the charges for electrical energy for lighting, power, 
and other purposes, by a further addition of 10 per cent. over and 
above the additions of 124 per cent., 174 per cent., 10 per cent., and 
25 per cent.,to the charges already in force, except where the 
charges are subject to adjustment according to variations in the 
price of fuel. 


London.—ST. Pancras.—The completion of an exten- 
sion of the power-house is to cost £73,300, which is double 
the pre-war estimate. 

HAMMERSMITH.—As from September 29th, the charges for private 
lighting will be increased to 6d. per unit, and for power, including 
public lighting and special supplies, by a further 25 per cent., 


making a total increase of 50 per cent. 


New Zealand.—AUcKLAND.—The City Council has 
decided to spend £80,000 on the extension of lighting and power 
services to the suburbs. 

HAMILTON (N.Z.).—The Borough Council proposes to raise a 
loan of £30,000 for an electric supply scheme, and forthe provision 
of machinery for a water supply. 

Hora HorA ScHEME.—The directors of the Warhi Goldmining 
Co. have arranged to sell the Hora Hora hydro-electric under- 
taking to the Government, which will, in future, supply power to 
the mines and works on terms nearly similar to those it charges 
for supplying power to consumers at Christchurch, The sale price 
is £212,500 payable at a later date, the Government in the mean- 
time setting off £10,625 per annum, being 5 per cent.on £212,500, 
against the cost of the power it supplies to the company. — Financial 
Times. 


Mirfield.—I.oan.—The District Council is to apply for 


power to borrow £3,196 for electric lighting in connection with 
the local housing scheme. 


Peterborongh.—INQuiny.—Mr. W. M. Selvey has been 
appointed consulting engineer to inquire into the organisation of the 
electricity works, at a fee of 2UU guineas, plus out-of-pocket 
expenses. 


‘Ramsgate.—Prict Increasr.—The E.S. Co. has applied 
for an order to increase the maximum price for electricity from 84d. 
to 9d., or 50 per cent. on the pre-war rate. 


Shipley.—Price IncrEase.—An increase in charges 
for electricity to small users for power isto be made. 


Stamford.—Prick InckEase.—The Urban E.S. Co. has 
applied for an order to substitute a maximum charge of 10d. per 
unit for lighting, instead of 7d., up to 91 hours of supply, 4d. up 
to 182 hours. and 2d. beyond, and 6d. for power, instead of 4d., for 
91 hours, and 1}d. beyond. 


South Africa, —WaTER Powrr.—The S.A. Mining and 
Engineering Journal announces the probability that the Victoria 
Fall, on the Zambesi river, will soon be utilised to generate elec- 
tricity for distribution on the Rand. The Victoria Falls and 
Transvaal Power Co. came into existence about 13 years ago; the 
original scheme of utilising the water power of the Falls entailed 
a large capital expenditure, and a transmission line some 600 miles 
in length, and it became evident that generation locally from coal 
would be more economical. The company holds a concession per- 
mitting the development of 250.000 £.H.P. at the Falls. while steam 
plant operating on the Rand has a total capacity of some 280,000 H.-P. 

CAPE Province —The Caledon Municipality praposes to. raise A 
loan of £16,000 to carry out an E.L. scheme, 
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The Mossel Bay T.C. has decided to proceed with an E.L. scheme, 
estimated by Mr. C. G. Trevitt, consulting electrical engineer, to 
cost £30,000, and tenders are to be called for. The installation 
comprises steam plant in place of suction gas, as oriyinally 
intended. 

CAPE TOWN. —The T.C. has authorised the city electrical engi- 
neer to place an order, without delay, for a spare turbine rotor for 
the 3,000-Kw. machine, at an estimated cost, packed and delivered 
f.o.b. English port, of £1,732. 

The City Council bas reluctantly resolved to place an order to 
the value of £28,278 for new electrical plant with the General 
Electric Co. of America. Several British tenders were received, 
and the difference in price in favour of America was not considered 
material. Unfortunately, the plant is urgently required to avert a 
threatened breakdown of the electric system, and, owing to the 
unsettled industrial situation and other causes, the British 
tenderers were unable to offer the same pees of early delivery 
as their American competitors. 


Stirling. EXTENSION oF SuppLy.—The B. of T. has 
granted an order authorising the T.C. to supply electricity for 
purposes other than power to premised outside the present area of 
supply. 

Twickenham and Teddington. —The B. of T. has refused 
the application of the E.S. Co. for power to alter the price of elec- 
tricity from 7d. to 8d. per unit for the present, and has deferred 
coming to a final decision until the results of the actual working 
of the undertaking in 1919 are known. The application had 
reference to orders from Twickenham, Teddington, Hampton, 
Hampton Wick, and Ham. 


TRAMWAY AND RAILWAY NOTES. 


Bolton.—PrRick INckEASE:—The Electricity Committee 
has increased the price of electricity for tramway purposes from 
1'14d, to 1°35d. per B. of T. unit. 


Brighton. —TI™E EXTENSsION.—The B. of T. has extended 
the time until August 7th, 1920, of the Brighton, Hove, and 
District Railless Traction Act, 1911. 


Continental. —GERMANY.—Further facilities for travel 
are required for the opening up as a residential district of the zone 
between the 7 and 10-km. circles from the centre of Berlin. This 
question has been studied by a committee (says #.7.7.), and pro- 
posals have been drawn up which consist in the construction of a 
system of radial high-speed tramways starting at existing or pro- 
poeed stations of existing railways. The high-speed tramways 
will be intermediate in their nature between railways and tramways. 
They will run along roads on tracks that are railed off from the 
thoroughfare. The ordinary town tramways in Berlin are found 
to attain average speeds of 28 km.an hour, The proposed tram- 
ways will attain average speeds of 32 km. an hour. A line similar 
to the proposed typa is already running at Dahlem, and the cost 
of building the system is stated to be much lower than that for the 
construction of railways. A total length of track of 110 km. is 
planned. 


Darwen.— All persons travelling between 6 and 8 a.m. 
and 5 and 6 p.m. are to be allowed to do so at workmen's fares. 
New Cars.—Three new cars are to be purchased. 


Dover,—CoMPENSATION.—The compensation expenses in 
the tramway accident, which resulted in 11 people being killed and 
61 injured, were on Monday officially reported to have been £14,574 
A special rate of ls. 6d. in the £ is required beyond £1,000 
insurance received. . 


Egypt.—Strike.—The Cairo tramway strikers have 
definitely refused to resume work upon the terms offered by the 
companies at the instance of the Government Conciliation Board. 
The Governor of Cairo stated that the company would run tram- 
_ cars, as from September Ist, with a new staff and under full 
Government protection. The strikers assert that the resumption 
of the service will be prevented by force. The strike commenced 
over three weeks ago. 


Garston.—The tramway services were interrupted for an 
hour on the night of August 25th. in consequence of the burning 
out of a feeder cable. The feeder box is situated on the foot- 
path near the Garston terminus and the electricity station. The 
faulty feeder was disconnected at Garston, but the firework display 
continued for about 15 minutes until the feeder could be discon- 
nected at the Liverpool end also. 


London.—TUBE Sroppack.—Owing to a failure at Lot’s 
Road power house, Chelsea, at: 4.20 p.m. on Thursday, last week, 
all traffic on the underground railways was held up for periods 
: Varying from 16 minutes to nearly an hour, after which a restricted 
service was again worked on all lines. Passengers remained in the 
trains until the service was resumed. On the City and South 
London Railway all the lights in the trains, platforms, &c., went 


qut for about 20 minutes. The Central London Railway, which 
has its own generating station, was not affec 

DERAILMENT.—Inconvenience was caused to eastward-bound 
passengers on the District Railway, last Friday evening, by a 
derailment at Whitechapel. A train, which was coming out of a 
siding. was derailed.. The line was cleared in an hour, and by half- 
past seven the normal service was resumed. Owing to the misbap, 
trains from the City were unable to proceed further than Aldgate 
East, where passengers had to alight and go to Fenchurch Street 
Station, where special trains were provided. 

A train broke down in the Strand station of the Huipetead and 
Highgate tube railway, on Friday evening last, and traffic on that 
section of the line to Charing Cross was blocked for some time.~ 

L.C.C.—The Tramways Department has decided to reinstate the 
dismissed men of military age and fitness who took part in the strike 
of 1915, on their return from the Services. The earlier policy of 


the Council’ was to allow the men on discharge to rejoin the tram- 


ways as new hands with the loss of all privileges their earlier 
service had brought them. The men's Union, however, pointed out 
that the fit men dismissed after the strike were without the 
L.C.C.’s allowances for dependants while in the Forces, while their 
fellow-strikers taken back for temporary unfitness for immediate 
service were given these allowances when called up under the 
Military Service Acts. 


Mansfield, —Prorosep Licut Rar.ways.—The Light 
Railway Commissioners have submitted to the B. of T. for con- 
firmation an order for the construction of light railways in the 
borough of Mansfield, in the urban district of Mansfield Woodhouse 
and in the rural district of Southwell. 


Shanghai. —The Shanghai runway Co. (British) has 
decided to build its own tramway cars. The company has acquired 
land, on which it will build a factory. Orders for the machinery 
have not as yet been placed. The company proposes to begin with the . 
construction of 15 cars and seven cars for use in connection with 
its railless operations. 


South ‘Maca: Cua Town.—The n einployés 
‘struck work on July 19th, and at the time of the mail leaving 
there was no immediate likelihood of a settlement. A deadlock 
has so far existed with regard to a conference of employera and 
employés, as the company, whilst willing to negotiate with the 
Tramwaymen’s Union, will not recognise the Federation of Trades, 
which has taken up the cause of the men, and insists on appearing 
at the conference. 

PorT ELIZABETH.—The tramway employés have struck work in 
sympathy with the men at Cape Town. 


Stalybridge.—FaRrE REVISION. —The Stalybridge, Hyde, 
Mossley, and Dukinfield Tramways and Electricity Board gave 
notice last week of important revisions in the prices of electricity 
and workmen's tramway fares. Single-fare workmen’s tickets are 
being discontinued, and workmen's return tickets are to be issued 
at double the present single fares. 


Tramway Employés’ Wages.—The demands of raii 
workers for increased wages and the merging of war bonus into 


‘permanent wages were again discussed, on August 27th, at a joint 


meeting in London of the executives of the Transport Workers’ 
Federation, the Tramways and Light Railways and the Municipal 
Tram ways ‘Associations. The executive of the Transport Workers’ 
Federation was met in joint conference held in private. At its:close 
Mr. J. Beckett, secretary of the Municipal Tramways Association, 


. said the transport workers’ representatives had suggested that the 


men's demands should be referred to arbitration,-and ib was agreed 
that this proposal be submitted to national conferences of. the 
municipalities having tramway undertakings and the private com- 
panies concerned. to be held separately in London this week. The 
employers’ representatives undertook to give the Transport 
Federation a reply by September 4th. 


United States —Forp Tramcars.—Information is given 
in the Electric Railway Journal from an interview with Mr. Ford 
concerning the announcement that he was prepared to build a very 
light tramcar for petrol drive. Mr. Ford has already secured a 
franchise for the operation of a tramway between the tractor plant 
at Dearborn and the blast furnaces and shipbuilding plant on the 
Rouge River, a distance of five or six miles. There is, however, no 
present intention of building the new tramcars on a wholesale 
scale. It is desired to prove that a very light but powerful car 
can be built by using high grade steels and alloys similar to those 
developed for tractor service. One-man operation would be 
economically essential, and would involve the fitting of: many 
automatic safety appliances. The Ford car would have ball 
bearings everywhere. and special attention would be paid to the 
selection of material. The seats would probably be more like 


- automobile seats in order to permit of a high rate of acceleration 


and braking without discomfort to passengers. All axles would 
be driven by the engine through worm gearing. It is probable 
that petrol would be used for starting, and paranm for normal 
running. 


Worcester.—The T.C. is recommended to commence an 
action against the Electric Traction Co. for the recovery of 
increased charges for energy, the company having refused to pay 
until the Council agreed to the company doing its own repairs to 
the permanent way. Two firms have objected to the electricity 
department engaging in trade beyond the statutory powers, - 
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TELEGRAPH AND TELEPHONE NOTES. 


Australia.—A Bill to amend the Wireless Telegraphy 
Act, introduced in the Senate on June 27th, extends the scope of 
the original Act, which was intended to ensure Government control 
of wireless services in Australia, to cover wireless telephony as well 
as telegraphy. | 


Cable Rates.—The Eastern Telegraph Co, announces 
that the contemplated reductions of rates between the United 
Kingdom and the Far East must be suspended pending further 
arrangements with the Governments interested. 


Holland.— Wireless services began between Great Britain 
and Holland and Scandinavia on Wednesday. Six hours daily are 
devoted by the Stonehaven wireless station to transmitting to and 
receiving messages from Denmark, and six houra daily to com- 
munications with Holland. 


New Cable.—The cable ship Colonia arrived at Rio de 
Janeiro on Sept. 1st, after completing the laying of a new cable from 
England rid Ascension, St. Vincent and Fayal. i 


South America, —The Western Cable Co. has protested 
to the Government against the concession which has been granted 
to the Central and South American Cable Co. to lay a submarine 
cable between Buenos Aires and Montevideo. The object of the 
concession is to enable the American company to extend its com- 
munications to Rio de Janeiro. The protest of the Western Co. is 
justified, because it has a contract with the Government, granting 
it exclusive rights from 1907 for 25 years.— La Nucion, 


Sweden.—Negotiations for the establishment of direct 
telephonic communication between Sweden and Germany, broken 
off during the war, are now stated to have been resumed. 


Wireless Telephony.—A Christiania report states that 
the Bergen wireless station has on two occasions heard a voice off 
the American coast. No words were audible, but long and short 
tones were used to give a message in Morse. Bergen was unable 
to answer by wireless telephone, but utilised wirelesa telegraphy, 
and questions and answers were exchanged. 


” CONTRACTS OPEN AND CLOSED. 


(‘The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in whiok the “ Official 
Notice” appeared.) 


OPEN. 


Anofield Plain.—September 12th. U.D.C. Construction 
of an overhead L.T. electricity distributing system. (August 22nd.) 


‘Atherton.—September 18th. U.D.C. One boiler plate 
cubicle. (August 29th.) 


Australia —SypNEY.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th, City Council. Three 2,000-K.v.A., 33,000/5,000-volt, 
re transformers. Electric Lighting Department, Town Hall, 
Sydney. 

Adelaide Muncipal Tramways Trust has decided to invite tenders 
for a new unit of 10,000 H.P. 


Edinburgh.—September 11th. T.C. Three 10,000-Kw, 
turbo-alternators ; six water-tube boilers, capacity 65,000 lb, per 
hour. (August 8th.) 


Elland.—September 8th. Constitutional Club. Electric- 


lighting installation. Specifications from the Seoretary, Alfred 
S. Luty. 


Fleetwood. — September 12th. U.D.C. Supply and 
erection of a 600-KW. battery. (See this issue.) l 


France,—PaRIs.—September 12th. Chemins de Fer de 
l'Etat. Equipment of the sub-station of St. Cloud Parc. Two 
groups of converters of 120-kw. capacity. Bureaux du Service 
Electrique, 43, Rue de Rome, Paris. 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-Kw. converters and D.C. and A.C. L.T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant ; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


ludia.—Lanor:.— Electric Supply Co. Generating plant, 
two: 1,000-kw. and two 600-Kw., three-phase, 6,600-volt turbo- 
alternators. &c.; boilers, mechanical stokera, &c, ; sub-station 
plant, H.T. and L.T. mains, &c. (Specifications available October 1st.) 
(See this issue.) 


~ London.—WEsTMINSTER.—September 17th. B. of G. 
Electric lamps, fittings, &o. Mr, W. J. Liokley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1. 


Merthyr Tydfil—September 8th. B. of G. Electrical 


' accessories for six months. Mr. F. T. James, clerk, High Street. 


New Zealand.—AUCKLAND.—City Council is calling for 
tenders for extensions to the generating plant, cables, &c. 

INVERCARGILL.—October 9th. One 1,000-KW., 3,300-volt, steam 
turbo-alternator, with condensing plant and switchgear.* 


Portsmouth.—September 16th. Tramways Committee. 
3,200 tons steel girder tramway rails, 180 tons steel fishplates, 40 
tons fishbolts, 85 tons W.I. tie bars (5 ft.). (August 29th.) 


West Ham.—September 9th. Electricity Department. 
Lead-covered paper insulated underground cables. (August 22nd ) 
De O ge a et ge ee 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Itelligence), London. 


CLOSED. 


Australia.—SYDNEY.—City Council. Accepted :— 


Steelwork for extension No. 4 at the power house, Pyrmont, £12,985.—Poole 
and Steel, Ltd. 
60-ton travelling crane, with a.c. motors, £7,238. — Standard - Waygood 
Hercules, Ltd. 
50 8-amp., 240-volt, Ferranti p.c. meters; 160 5-amp. do, ; 6 £5-amp. do. ; 
6 60-amp. do.—Noyes Bros. l 
2,500 5-amp.,. 240-volt, G.E., a.c., single-phase meters; 500 10-amp. do.; 75 
25-amp. do. ; 10 50-amp. do.— Aust, G.E. Co. —Tender. 
Belfast.—City Council. In connection with the new 
electricity station :— 
One 50-ton overhead crane, for engine room, £4,889; one 5-ton crane, £102. 
Two 8-ton jib cranes, £9,163.—Armstrong- Whitworth & Co., Ltd. 
Centrifugal pumps, £2,810.—W. H. Allen, Son & Co., Ltd. : ; 
Water tanks, £1,462.—E. C. & J. Keay, Ltd. —Iish Builder. 
Tramways Committee :— 
Electrical equipment of 50 new cars, at £31,770.—English Electric Co., 
Ltd. 


Darwen.—T.C. Three new tramcars. English Electric 
Company. 
Glasgow.—T.C. :— 


Brake track shoes.—The British Westinghouse E. & M. Co., Ltd. 

Carbon brushes,—Le Carbone. 

Slates.—Currie & Co., Ltd. 

Bond plugs.—J. Stewart & Co., Ltd. 

Armature coils.— Manchester Armature Repair Co. 

Solid drawn brass tubés.— Leslie & Hall. 

Toocam brake equipment.—Messrs. Dryers, Ltd. 

Trolley cord.— Messrs. Joseph Cookson, Ltd. 

Motor-driven air compressor.--Messrs. Alley & McLellan, Ltd. 

Storage tank.—Ministry of Munitions of War. 

Tickets (3 months).—Glasgow Numerical Printing Co., Ltd. 

Steelwork for garage at Pinkston power station.— Messrs. Redpath, Brown 
and Co., Ltd 


Sunderland.—River Wear Commissioners. Two 15-B.H.P. 
electric motors, with auxiliary fittings, £541. British Westing- 
house E. & M. Co., Ltd. 


(Ee eS 


n1 ‚FORTHCOMING EVENTS. 


+ 


ish Association for the Advancement of Science.— Annual convention ; 

Brite Bournemouth. From September 9th to Beptember ibsth. Tuesday, 

September 9th. At the Winter Gardens. Presidential address on “ Engin- 
eering and the War,” by Sir Chas. A. Parsons. 


At 
bief Technical Assistants’ Association.— Thursday, feptebmer llth. 
: Anderton’s Hotel, Fleet Street, E.C. At 7 p.m. Discussion on Messrs. 


Young & Ingram’s paper on “ Modernisation of Street Lighting.” 


D 


NOTES. 


Lead Report.—Messrs. G. Cawson & Co. state that the 
market last week was quiet, and prices showed very little sath 
tion. The speculative buying of forward lead has ceased for the 
present. The unsold atock in the hands of the Government | a 
possibly not more than 60,000 to 70,000 tons. Arrivals have 
very light, and there are no prospects of any increase. soit 

Messrs. James Foster & Co. report that closing prices are a 
5s. per ton down on the week, at £24 15s. August to £25 ie or 
December. The electrical trades are busy, while there is a [alr 
demand for export. 


Power Factor in Contracts.—The Electrical or 
gives a résumé of information presented at a meeting of the ea d 
Section of the Amer.I.E.E. concerning work done in New Eng!lan 
in power-factor improvement. In future New England power ae 
tracts will embody a power-factor clause based on 80 per ale 
minimum, penalties being imposed for lower power factor (pro sn 

. 5 per cent. between 70 and 80 per cent. power factor, 15 per & ‘i 
between 60 and 70 per cent. power factor, 26 per cent. ss ee 
50 and 60 per cent. power factor, and 50 per cent. below 5 pe 
cent. power.factor. With the exception of the larger on : 
it is felt to be more economical to install large condensers in Te 
sub-station than smaller condensers in consumers plant. > 
Boston Edison Co. is penalising power factor under 80 per cent. 
the case of all consumers having 50 Kw. or higher demand. 


The Review of the Foreign Press.— According to = 
Bulletin of the Federation of British Industries, arrangeme” i 
have been made to continue the production of the Technic 
Supplement under private auspices. 
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Electric Vehicle Progress.—We learn from our special 
correspondent that Milan, Italy, is shortly to be provided with 
a service of accumulator postal wagons, an innuential com- 
pany having been formed with a capitali of 2,0U0,U00 lire for 
whe purpose. ‘I'he company wu work the service and will 
extend its operations to other [talian cities. ‘lurming to this 
country we nnd that the increasing popularity of the electric 
vehicle for public services is attested by particulars given in 
the current issue of the Electric Vehicle. ‘he Hove Corpora- 
tion Sanitary Committee has recommended the purchase of 
four electric tipping wagons (Edison) at a cost of £1,404 each, 
to be delivered by Christmas, 1919, for refuse collection pur- 
poses. The Edmonton Urban Council has resolved to use 
electric vehicles for the collection of house refuse, and has 
uuthorised application for a loan of £8,500 to defray the cost 
of the vehicles and charging plant. Mr. Cuthbert Brown 
(engineer) recommended the purchase of five electric vehicles 
at a cost of £1,304 each, and the provision of the requisite 
charging plant, estimated to cost £1,898. He advised that 
four of the vehicles be used for dust collection and the fifth 
for work on the roads. Southgate proposed to scrap its eight 
horses and vans and to have three electric vehicles to collect 
7,000 tons of dust. The life of a horse on the dust shoot was 
only two years. The Birmingham Council has decided to 
purchase 25 Edison accumulator electric dust carts for the 
collection of refuse in the city at a cost- of £32,000. The 
tender from Edison Accumulators, Ltd., was the lowest sent 
in. Five vehicles will be handed over by the end of Septem- 
ber, nine by the end of October, and the remaining eleven 
will be available by the end of March next. Mr. J: P. Kemp, 
M.I.E.E., of Birmingham, states that ‘‘ with the exception of 
the Edison accumulators, the entire fleet will be constructed 
in this country with British materials and British labour, and 
the greater part of the order will be executed at the new 
Birmingham factory. Edison Accumulators, Ltd., has intro- 
duced into Birmingham a new industry, which will provide 
workpeople with remunerative employment. When anti- 
cipations are ‘realised in the- matter of introducing electric 
vehicles in place of horses for city work, the Edison accumu- 
lator itself (which has never hitherto been commercially 
manufactured in England) will actually be made in Birming- 
ham, under licence, providing an additional new industry 


AN UNUSUAL Tyre oF ELECTRIC VEHICLE FOR THE CONVEYANCB 
OF COAL. l 


in our city.’ In his annual report to the Glasgow Corpora- 
tion, Mr. W. Greig (Superintendent, Cleansing Department) 
says: ‘‘ Within the experience of this department, the petrol 
vehicles have not proved entirely suitable for the work of 
refuse collection, the cost being considerably higher than that 
of either horse or electric traction. . Electric vehicles, on the 
other hand, have given very satisfactory results, having been 
found efficient, reliable, economical, and easily driven. It is 
proposed to place a further order for ten electric machines.” 

The Southgate U.D.C. has received sanction for a loan of 
£5,500 for the purchase of three electric dust-collecting 
vehicles, repayable in ten years. 


Water Power in France.—The great national scheme 
for the development of the hydraulic resources of France which 
18 now before the French Chamber has immense potentialities 
for the future of the electrical industry in that country. — 
the first place, its complete realisation will afford occupation 
for an entire generation of engineers and workmen, it will 
transform French agriculture, industry and commerce, and 
even tend to alter the bases of pro rty. The introductory 
ideas set out by the reporter of the Bill, M.-Rerrier, deputy 
for the Isère, are informative in many aspects. Reviewin 
the hydraulic resources of other countries, he says althoug 
these estimations can only be really approximative, they 
nevertheleas yield certain relative indications. Thus the aver- 
age flow water power of Norway is estimated at 7,500,000 H.P. ; 
Sweden, 6,750,000; Austria-Hungary, 6,750,000; Italy, 


5,500,000; Spain, 5,000,000; Switzerland, 1,500,000; Germany, 
1,450,000; and Great Britain, 963,000. France, with 9,000,000 
H.P., is, therefore,the richest country in waterfalls. Its resources 
are approximately divided as follows :—Alpes, 4,500,000 H.P.; 
Central Massif Vosges and Jura, 1,100,000; Pyrenees, 
3,000,000; and other districts, 800,000. Of these 4,000,00U 
750,000 only were equipped in 1913, as follows: 350,000 H.P. 
in transmission of power and 400,000 H.P. in electrochemistry 
and electrometallurgy. France thus utilises only one tenth of her 
available power. In 1913 the capital employed in the hydro- 
electric industry totalled 800,000,000 fr., or 500,000,000 in the 
distribution of energy and 300,000,000 fr. in electrochemical 
and electrometallurgical undertakings. It has been pointed 
out that Germany and Switzerland make.a much better use 
of their water power than France (31.5 per cent. and 25 per 
cent.), but M. Cohen questions the correctness of these state- 
ments, and emphasises the difficulty of obtaining exact re- ° 
turns. ‘The French situation in 1913 may, however, be 
summed up thus: available power 9-10,000,000 H.P.; power 
used, 750,000 H.P., or 8 per cent. Since the outbreak of the 
war remarkable progress has been made in the utilisation of 
French water resources. According to M. Cohen, between 
1916 and 1918 the water power utilised amounted to 450,000 
H.P.; in 1919, 125,000 m.r. was due to be completed; and in 
1920-1921, 275,000 H.P.; or a total of 850,000 m.r. The 
hydraulic power in 1921 would therefore be 1,600,000 H.P., or 
16 to 20 per cent. of the available power, such as it has been 
estimated to be. The division of these new powers, as be- 
hoves regions and industries, is. as follows: Alpes, 433,000 
H.P.; Pyrenees, 185,000; Central plain, 200,000; Jura and 
Vosges, 35,000; West, 2,000. Divided by their special applica- 
tions these new forces give: Transmitted power, 308,000 H.pP.; 
electrochemistry, 216,000; electrometallurgy, 326,000 H.P. The 
new capital invested in the hydro-electric industry amounts 
to 660,000,000 fr. In 1921 there will therefore be. 1,460,000,000 
fr. employed in hydroelectric undertakings, or 865,000,000 
in transmission; 500,000,000 in electrochemistry and 
electrometallurgy; and 95,000,000 in electric traction. These 
extremely remarkable results have been secured by the joint 
labours of private initiative and Government action. With 
regard to the latter, it is worth pointing out that the State 
owns and works three hydroelectric undertakings, one 
driving 4 munitions factory, another supplying a° cyanide 
works with power, and a third for the service of the. city of 
Toulouse.—L’ Electricien. X 


o:Measurement of Frequency. — A device has been 
developed by Schering and Engelhardt at the Physikalisch- 
Technische Reichsanstalt for the accurate measurement of 
frequency. According to the Zeitschrift fur Instrumenten- 
kunde, of May last, a steel tuning fork 240 mm. long and 
4.6 by 7.6 mm. in section, is strongly magnetised, and a coil 
of 1,000 turns of 0.05 mm. copper wire wound on an iron 
core of 7.6 by 7.6 mm. section 1s placed between the ends 
of the prongs of the tuning fork. When the fork is oscillat- 
ing, alternating currents are induced in the coil, and these 
are led to a vibration galvanometer tuned to the frequency 
of oscillation of the fork If, now, a weak alternating cur- 
rent of a frequency to be measured is passed through the 
galvanometer simultaneously with the alternating current 
induced by the motion of the fork, the movement swings in 
@ period corresponding to the beats produced by the super- 
posed alternating currents, and the frequency to be determined 
may be calculated by the frequency of the beats. The fork 
can be adjusted in frequency between 40 and 60 cycles a 
second by adjusting a movable weight, and a displacement 
of 1 mm. of this weight corresponds to an alteration in fre- 
quency of 0.24 cycle a second. Measurements can be made 
to an accuracy of about 0.1 per cent. Another instrument 
was constructed that is suitable for measuring frequencies 
between 140 and 1,000 cycles a second. This instrument is 
adjusted in frequency by an electro-magnetic method. 


Testing Ferrous Materiais Magnetically.— An increasing 
number of students are giving attention to the subject of 
magnetic analysis as a method of testing ferrous material 
for quality. The subject attracts by its promise of meeting 
the demand for means of testing that does not require 
destruction of the specimen; in other words, instead of study- 
ing a selected sample, a method is needed applicable to the 
material which is to go into actual use—a ee method 
in the full sense of the word. Five papers dealing with the 
progress already made in that direction were presented to 
the meeting of the American Society for Testing Materials 
in June, 1919. The extent to which work in magnetic analysis 
had been carried was a revelation to many present. Two 
generalisations were made: (1) that the principle that there 
18 @ very close relationship between the magnetic and the 
mechanical characteristics of steel is established on a firm 
basis; and (2) that laboratory tests show that the commercial 
application of magnetic analysis to shop routine practice is 
practicable. As a summary of results it may be pointed 
out that magnetic analysis may be applied to the study 
of the effects of heat and mechanical treatments, and of the 
changes that take place during, or as a result of, alternating, 
repeated or continued stresses; that it may be used to detect 
flaws in raw material, or in the finished product; that it 
miy bə used also, at least in part, as a method for testing 
high grade steel products, such as cutlery, tools, springs, rails, 
and parts of automobiles.—Iron Age. 
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Electrical Endosmose,—The phenomena known as 
electrical endosmose and cataphoresis, whereby matter in a 
very finely divided or colloidal state is capable of being 
intluenced by an electrical potential, bave many applications 
in commercial processes. Several processes are now perfected 
sufficiently to be considered from the commercial standpoint. 
One of the fields for the industrial use of osmosis is in the 
purification and de-watering of peat, kaolins, ball clays, fire- 
clays, low-grade marls, &c. The process consists in adding 
to clay suspensions very small quantities of a suitable elec 
trolyte. The suspensions will then act in the following 
manner: On passing a direct current through such a sus- 
pension, the clay particles collect and adhere closely to the 
anode plate, the water collecting in a zone substantially free 
from clay round the cathode. Jimpurities in the original clay, 
such as muscovite, biotite, felspar, quartz, pvrites, ‘and other 
minerals are either unaffected and settle out or are attracted 
to the cathode. 

The Osmosis Co. has developed improved machinery for 
the purpose of treating clay and similar materials according 
tu this process, whereby it is possible to collect the purified 
clay from the ship, free from impurities. Moreover, the clay 
so collected contains only from 2 to 30 per cent. ‘ol water, 
thereby greatly reducing the tune and cost of drying. 

The commercial equipment for such a process consists of 
a blunger, settling tanks, and a rectangular trough in which 
is arranged horizontally æ cylindrical metal anode. sur- 
rounded beneath the surface of the slip and at a short distance 
away from it by a cathode, through which, by some means 
of circulation, the clay slip is driven. The cylinder is made 
to revolve slowly, and, by means of a scraper, the dried 
purified clay is collected. The improvement produced in the 
clay by the purification process has, amongst others, it is 
clained, the following results: Many low-grade and dis- 
coloured china clays, at present unusable, vield by this 
method both paper and pottery clays. All china clays are 
improved in colour by this process. The process enables 
higher vields to be obtained from the matrix out of which 
the clay is washed, and also enables the clay to be divided 
into various grades of fineness. 

From many ordinary building-brick clavs, material suitable 
for the manufacture of terra- cotta and vitrified red tiles can 
be obtained. After the osmosis treatinent the difference 
between the sintering and the decomposition temperature 
may be mereased by LOO per cept. or imore, Which enables 
euch clays to be emploved for purposes for Which, in the 
natural state, thev are not fitted. 

Practically all fireclays are rendered more plastic and more 
refractory by this treatment. The sintering temperature is 
reduced often by 200 or 3U0 degrees. This enables hard bricks 
to be obtained by burning at low temperature with consequent 
saving in fuel. Such bricks have obtained their maximum 
contraction, and do not shrink when built into the furnace. 

For glass pots and glass tank blocks these dense highly 
aluminous vitrified osmosis clavs are eminently suitable, par- 
ticularly as the pvritic Iron is entirely removed. Saggars 
produced from purified low-grade marls have been found to 
last two to three times as long as saggars made froin the raw 
clay, and, pitting is entirely prevented. 

The treatment enables any ordinary red building-brick 
clay to be purified to such a degree that the purified clay can 
be used in the making of brown paper instead of mixtures 
of china clays and ochres. Many fireclays are sufficiently 
good in colour after the treatinent to be fit for making 
everything except high-grade art papers. 

The company’s filter press (patented) has been devised to 
make use of the principle of electro- osmosis. The press works 
under a hydraulic pressure of about 5 or 10 lb. per sq. in. 
Moisture is driven out by electrical pressure, enabling water 
to be removed from very plastic materials. The advantages 
of the press are as follows : Its construction is simple; wear 
on the filter cloths is reduced, owing to the low hydraulic 
pressure; and the time of filtering is reduced. 

The filter press can be used for filtering commercially a 
number of substances of peat, clay, kaolins, and slimes ob- 
tained in the course of chemical operations, the handling of 
which, at the present tine, entails much trouble and incon- 
venience. 

It is possible to remove from a solution of gelatine the ash 
or inorganic mineral matter so that an ashless gelatine, suit- 
able for photographic purposes, can be obtained. Crude alue 
and glne-vielding substances can also be subjected to treat- 
ment by this process. The products so obtained have greatly 
improved properties. | 


Improving the Quality of Gray Iron by the Electric 
Furnace.—Mr. G. K. Elliott, in the Proceedinga of the Ameri- 
can Electrochemical Society, says that all ordinary grades of 
yray iron—those with medium and high percentages of phos- 
phorus—cannot be melted more easily or more economically 
than in the cupola. From the standpoint of process alone. 
the cupola is almost impeccable; but from the high ground 
of product, 1t shows serious faults. ‘The cupola is not a 
refining furnace. Supertenacious and solid iron demands 
either the elimination of the cupola or the introduction of a 
duplex process. For a superheating furnace, supplemental 
to the cupola, there are several eligible types, among which 
is the electne furnace. For really extraordinary castings Mr. 
Elliott believes the electric are furnace presents the most 
promising possibilities. xperience in manufacture has in- 
dicated that the basic-bottom electric arc furnace is the best 


auxiliary for the cupola in a duplex process for the prodtiction 
of truly ‘high-grade gray-iron castings. Carbon regulation, 
total as well as combined and graphitic, is possible to a most 
useful extent in the electric furnace, and the basic electric 
furnace removes most of the sulphur while the metal is being 
superheated. Another advantage is the possibility of making 
furnace additions of manganese and other elements for par- 
ticular purposes without having to expect more or less appre- 
ciable losses; the manganese losses are nil. The electric 
furnace duplex process for gray Iron is not recommended as 
a commercial practicability for ordinary iron castings under 
ordinary circumstances, but rather as a convenient and ex- 
tremely efficacious substitute for the ‘cupola process for 
extraordinary castings or for extraordinary circumstances. 


Governing Steam and Water Turbines Operating in 
Parailel.—A case is mentioned in the Electrical Review, 
Chicago, in which trouble was experienced with, Steam and 
Water-driven generators operated in parallel, owing to the 
steam governors being considerably more sensitive and rapid 
in action than the water governors, The dithculty was over- 
come by introducing static friction to delay the action of the 
steams governors at the first instant of the change in load, 
Without ulfecting materially the action once the change had 
actually occurred. However, the deliberate introduction of 
friction introduces an element of danger. Also, the restrain- 
Ing device accelerates wear and necessitates more frequent 
adjustment. It would be pretcrable to secure closer parallel 
operation by making the regulation of the steam governors 
as poor as that of the water governors. The steadying device 
applied to the steam governors is described as follows: A 
rigid beam parallels the governor beam (of the Curtis turbines 
of the General Electric vertical type), the pivot point being 
anchored to the frame. One end 1s connected to the base of 
the synchronising spring and the other is attached to a leather- 
faced clainp, which grips the rod connecting the governor 
beam to the floating lever. The clamp is fitted with an 
adjusting screw for varying the friction, and with a release 
so that it may be quickly disconnected. No dangerous ten- 
dency towards raciug When dropping load suddenly has yet 
been observed, and the turbine load can be adjusted iu àn- 
crements as low as OU KW. by the governor control in the 
operating gallery. 


Coai Transport Re-organisation Scheme.— With a view 
to ussistipg in the restoration of normal conditions, it has 
been decided by the Board of Trade that the restrictions 
iiuposed on the trausport of coal by rail under the Coal 
Transport Reorganisation Scheme shall be suspended as from 
September lst until further notice. In order to give effect 
to this decision a general permit has been issued, and it will 
not be necessary until further notice to apply for permits 
in individual cases after the above date. This decision does 
not atfect the instructions at present in force to suppliers of 
coal as to the maintenance of supplies to their existing 
customers. 


French Railway Electrification,—An official summary 
has just been pubushed in Paris of the report prepared by 
the members ol the mission which recently paid a visit to 
the United States in order to Investigate the question of 
electric railway working in that country. Tbe mission was 
appointed by the Government at the request of the Com- 
mittee of Investigation which is examining the schemes 
presented for the conversion to electric traction of 6,200 
iuiles of the systems of the Paris-Lyons and Mediterranean 
Railway, the Orleans Railway, and the Southern Railway. 
‘The report, which is signed by M. Mauduit, professor at the 
Faculte des Sciences of Nancy, refers first to the four systema 
in use on main lines throughout the world, namely, the 
monophase, the triphase, the monotriphase, and the high- 
tension, direct current. The professor gives the prefer- 
ence to the last mentioned systein, which ig said to be yield- 
ing remarkable results on the Chicago, Milwaukee, and d Saint 
Paul Railway; and the almost complete absence of distur- 
bances in telephone and telegraph lines through the use of 
direct current is claimed to render this system consider- 
ably superior to the others. It is considered impos- 
sible, however, to draw immediate conclusions from the 
working results in the United States, because the locomotives 
there are from two to three times more powerful than those 
in Europe, the goods trains are from two to three times 
longer, and the driving staff less numerous. As to the 
conditions under which electric traction would be more econo- 
mical than steam locomotion, the report submits that this 
can only be ascertained by detailed calculations by the 
companies, particularly by the results of the first schemes 
carried out, and by having regard to the exact prices for 
coal. This is amplified by the statement that the economy 
will be specially considerable. on lines having large declines 
and heavy traftic, whilst it is asserted to be probable that 
electric traction will be more onerous than steam locomotion 
on lines largely deviating from these conditions. Notwith- 
standing this unfavourable assumption, the report concludes 
that the increasing necessity for economising coal, combined 


with the great accessory advantages of electric traction, ° 


renders it essential for the initial works on the French 
railways to he executed as soon as possible in view of the 
progressive electrification of the most important lines of the 
railway companies previously mentioned. 
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Large Piant.— It is reported tbat a British firm is con- 
structing an electric generator of 40,000-H.P. capacity, a record 
size in this country for a single unit. The set is to be turbine 
driven, and is destined for an installation in a power station “ near ” 
London. | J 

What is believed to be the largest jet condenser built, at any rate 
in this country, is designed to deal with 83,000 lb. of exhaust 
steam per hour, and to give 28 in. vacuum with cooling water at 
80° F. The injection water enters through 134 spray nozzles 
arranged in an annulus. The size may be judged from the fact 
that the body flange is no less than 10 ft. 2'5 in. in diameter. 
The condenser, built by Messrs. Hick, Hargreaves & Co., Bolton, 
is to go to the Edinburgh Corporation generating station. A 
large surface condenser for the Bradford Corporation 15,000-Kw. 
station is also in course of erection by the same firm. It is not the 
largest condenser on record, but it contains 29,500 sq. ft. of cooling 
surface, and is designed to give 28 in. of vacuum when passing 
200,000 lb. of exhaust steam per hour, with a cooling water 
temperature of 8u° F. A second condenser of the same size is in 
hand at the same works. The body of the condenser is made in 
four parts, and large machine-tool capacity was required to 
handle it. : 

Some of the largest electrically-driven reversing rolling mills at 
work and being erected in this country at the beginning of this 
year, were of the following sizes :— 


Size. Type. H.P. Drive. Make. 
38 in. Cogging me mee 8,800 Direct | Westinghouse 
30 ,, Cogging and finishing | 4,800/9,600 | Geared | E.C.C. 
V. ar 6,000/13,000 | Direct P : 
32 ,, - } | Bar and billet. 11,500 j Westinghouse 
40, |... Cogging 12,000 ¥ B.T.H. 
40 ., Plate 12,000 ” ” 
29 in./18-3 in. | Universal plate 12,70) Pr > 


Yorkshire Electric Power Co. Staff Changes.— According 
to a report in the Dewsbury Reporter, a gathering of past and 
present members of the Yorkshire Electric Power Co.'s staff was 
held at Crow Nest Park, Dewsbury, recently, when the opportunity 
was taken to have the groups of those attending photographed as 
a souvenir, as, in consequence of various staff grievances, over 15, 
including several senior and long-service members, have arranged 
to leave the company’s service. In May the grievances were 
viewed so seriously by the staff that over 70 members then handed 
in their notices. Subsequently an agreement was arrived at with 
the board of directors and the management, as a result of which 
the notices were withdrawn. It, however, appears that matters 
have not improved, but rather have grown steadily worse. Tea 
was afterwards served in the old Mansion House, when the members 
were joined by friends, and after music, farewells and good wishes 
were expressed. | 

In the Yorkskire Post of August 27th there appeared a manifesto 
from the E.P.E.A. with regard to the alleged grievances of the mem- 
bers of that organisation who are also members of the staff of the 
Yorkshire Electric iPower Co., followed by the comments of the 
chairman of the company, Mr. A. G. Lupton. He stated that some 
time ago the company had in hand several large extensions, but owing 
to the introduction of the Electricity Supply Bill these works had to 
be suspended for the time, and the dismissals were rendered neces- 
sary by the resulting reorganisation of the staff. With regard to 
the resignations, the directors had agreed with the E.P.E.A. to 
refer the question of increased wages to arbitration ; the company 
had already made additional payments, and the difference of opinion 
was in respect of the inadequacy of these payments. The Minister 
of Labour was to appoint an arbitrator. 

_On August 30th, in the same paper, a reply appeared, signed by 
Mr. W. Arthur Jones, general secretary of the Association. He said 
that the negotiations were begun as the result of the resignation 
of 74 out of 75 members of the staff in May last, but no agreement 
was reached, and on August 9th it was agreed to refer the question 
to arbitration. According to Mr. Jones, the Yorkshire Co. was one 
of 11 power companies which on January 30th, 1919, agreed to pay 
the advances on the terms of the E.P.E.A. award (9,281), and was 
the only one with which the Association had had a dispute on this 
matter. The discontent is attributed to the attitude of the 
engineer and manager towards his technical staff. Mr. Jones 
states that at the Conference on August 9th, after four hours’ dis- 
cussion, the directors informed the Association that they pro- 
posed ‘to do nothing.” Altogether there were 15 resignations, all 
of which, except two, were given without having another appoint- 
ment in view. 


- Fire —A fire broke out between 3 and 4 o'clock on 
Sunday morning at the Broughton Copper Co.'s works, Salford. 
' The outbreak was confined to one section of the buildings, which 
was completely gutted. The damage is considerable. The cause 
of the outbreak is unknown. 


Fatality—Mr. Walter Eckersley (43), cotton spinner, 
Leigh, Lancashire, died at his residence, last week, from electricshock. 
He had been unwell, and was making preparations for a bath. He 
connected an electric vibrator to a lampholder and stepped into the 
water, received a shock, and fell unconscious, Servants knocked 
the. vibrator out of Mr. Eckersley’s hand, sustaining an electric 
shock in so doing. A doctor was called, and artificial respiration 
wąs tried for a long time, but without success. It was found that 
the insulation of the lead connected to the vibrator was defective. 


Institution and Lecture Notes.—Electricity Supply Com- 
mercial Assoclation.— Mass meetings will be held next week at 
Manchester (September 8th), Leeds (September 9th), Liverpool 
(September 11th), and Birmingham (September 13th), at which the 
general secretary will explain the objects and constitution of the 
Association to all who are interested and eligible for membership. 
Particulars appear in our advertisement pages to-day. 

South African Institution of Engineers.—Mr. W. Elsdon Dew, 
M.I.E.E., in his inaugural address as President, alluded to the 
industrial and economic situation, and said they spoke of labour 
and labour demands with bated breath ; but labour leaders realised, 
or should do so, that those demands might upset the whole economic 
position, that a high wage scale did no good if labour was not at 
work, and if temporarily successful advances were gained in wage 
scales they brought no ultimate benefit to the community at large, 
Or to oneself in particular, if there was no work todo. It was 
evident that labour did not realise that the total dividend paid in 
mining, and any industrial concern, was but a very small per- 
centage of the total turnover which had to be paid out in wages to 
workmen. Until labour had learned, and was able to weigh up, 
what such changes in wages bills would ultimately mean to the 
industry concerned, whether it were mining, manufacturing, or 
agricultural, all misunderstandings would lead them to difficult 
positions.— S.A. Mining and Engineering Journal. . 


Appointments Vacant.—Assistant distribution superin- 
tendent for street lighting, &c. (£250), for the Wolverhampton 
Corporation Electricity Department ; power house superintendent 
(£400), for the Stoke-on-Trent Electricity Works ; instractors in 
electrical installation work and electrical engineering, for the East 
Ham B.C, Education Committee ; cable jointer, for the Clacton-on- 
Sea U.D.C. Electricity Works ; switchboard attendant (82s. 6d.), 
for the Stockport Electricity Department:: junior mains assistant 
(85s.), for the Rochdale Corporation Electricity Works; chief 
engineer and manager (£400 + 10s. per day temporary allowance), 
for the Dar-es-Salaam Government Electric Power Plant: meter 
tester (£230), for the Wolverhampton Corporation Electricity 
Department ; shift engineer (79s. 6d.), for the Peterborough 
Corporation Electricity Department ; borough electrical engineer 
(£550),. for the Doncaster Corporation. See our advertisement 
pages to-day. a 


Inqniries.— Makers of an electrically-heated coffee roaster : 
machines for insulating armature core disks ; wire heating ele- 
ments in substitution for radiator lamps ; Barkers’ silent knight 
vibro-massage machine; and electrical trepanning machines for 
cutting plates for side-lights on ships, are asked for. 


Au Electrically-driven Tube Mill.—With reference to 
the article on this subject in our issue of August 15th, in which it 
was suggested that this was the first instance in which a Pilger 
mill had been electrically driven, Messrs. Howell & Co., Ltd., of the 
Sheffield Tube Works and Brook Steel Works, inform us that they 
have been driving a Pilger mill electrically for over seven years. 


Educational.— UNIVERSITY OF LONDON.—GOLDSMITHS’ 
COLLEGE ENGINEEBING AND BUILDING DEPARTMENTS.—The new 
session commences September 22nd. For particulars see our 
advertisement pages to-day. 


Ship Salvage.—A new method of attaching wire hawsers 
to the hulls of sunken vessels, where a diver cannot pass them 
under, called the limpet system, is described in Marine Engineering, 
of Toronto. The limpet is a soft iron body, carrying a number of 
drill taps driven by small motors, the current being supplied from 
the salvage vessel. The limpet is lowered until it comes in contact 
with the hull of the vessel, when it is magnetised, causing it to 
cling to the plates. The drills are then started, and after running 
a predetermined length of time the current is switched off. the 
limpet is hauled to the surface, and the drills are lett tightly 
fastened in the ship's hull. The ends of these drills are formed 
into eyes, to which the hawsers can be attached. 


Water-Cooling Coal Stacks.— Water is generally unsatis- 
factory in extinguishing fires in coal stacks. A case is mentioned 
in the Electrical Review, of Chicago, in which different kinds of 
coal were mixed, and, of necessity, stacked to a depth of 30 ft. and 
over. The coal pile represented about 45,000 tons, and a fire broke 
out in the bottom centre of the stack. Several iron pipes 2 in. in 
diameter were sunk from the top to the bottom of the pile, their 
upper ends then being connected to fire hose. The city water 
supply was connected, and afver 48 hours the fire was extinguished. 
Satisfactory results have been obtained since the fire, by driving a 
14-in. iron rod from top to bottom of the pile at intervals of 3 ft. 
each way. It is found that when the rod is removed, it leaves a 
clear hole the full depth of the pile, and provides sufficient ventila- 
tion to keep the temperature within safe limits. . 


Engineers’ Wages.—(‘onvened by the Amalgamated 
Society of Engineers, a private conference of Unions in the. 
engineering industry was held at the Central Hall, Westminster, 
on September 2nd, to discuss the question of renewing the applica- 
tion for an advance of 15s. per week and the procedure to be 
adopted. It was decided to approach the Minister of Labour to 
receive a deputation of the trades represented at the conference 
in regard to the dissatisfaction created by the last award, and also 
with a view to securing a further extension of the temporary 
Wages Regulation Act, which expires automatically in November. 
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Tramway Goods Traffic in Germany.—During the war, 
owing to congestion on the railways in Germany, attempts 
were made to organise the transit of merchandise and other 
goods, light and heavy, on the various tramway systems. So 
successful has this been that it 1s proposed to continue this 
method of transport in some towns during peace, says the 
Zeitschrift des Vereines deutscher Ingenteure. Various methods 
of conveyance were followed: (1) ordinary street cars either 
alone or with trailers attached; (2) electric street locomotives, 
the official inspection cars sometimes being converted for the 
purpose; (3) in certain cases the railway wagons were either 
run direct on the tramway tracks or were placed on special 

trolleys of the proper gauge of the track. The goods carried 

by this means consisted at first only of building material and 
gear for the tramway systems themselves, this material being 
brought from the railway stations and distributed to definite 
points. The method was then extended to coal haulage and 
the transport of ashes, &c.. from gas and electricity stations. 
Certain tramway companies undertook the cartage of milk 
from the railway stations to the depots, and also the carrying 
of hot meals from the different communal kitchens. The 
collection and delivery of single packages was, generally, not 
undertaken. It is stated that the times of goods transport 
can be made to fit in with the ordinary passenger traffic. It 
is always advisable to dispatch the goods traffic before the 
passenger traffic. The arrangement of couplings for the 
epecial.trailer cars, &c., is easily arranged, special couplings 
being provided where the coupling centre of the two cars 
varies greatly. The speed of travel of the goods cars running 
on the tramway rails is ordinarily the same as for passenger 
cars. The taking of curves and the provision of proper brakes 
on the trailed vehicles require careful consideration. The 
“train attendants” are usually provided by the tramway 
companies or administrations; while the transit of mails, &c.. 
is generally superintended by the postal authorities. The 
largest Berlin tramway hauled as many as three postal vans 
with one tractor car. and during the operation of the scheme 
conveyed millions of parcels, &c., to and from the railway 
stations. Some aspects of the cost of this method of haulage 
and of the different tariffs in vogue during the war are then 
discussed by the author. Summing up his article, he states 
that a number of tramway companies have already introduced 
the conveyance of goods on their svstems, thus helping out 
the shortage of draught animals. Railway trucks are unloaded 
more rapidly. and thus released earlier. The author believes 
also that many tramway companies could improve_ their 
financial results bv dealing with goods traffic, provided they 
arranged this traffic in hours of non-congestion or at night.— 
Technical Supplement to the Review of the Foreign Press. 
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REVIEWS, 


Physical Laboratory Experiments for Engineering Students. 
By S. SHteLDon and E. Hausmann. London: Constable 
and Co.. 1919. Part I., Mechanics, sound, light, and heat. 
Pp. 134; 40 diagrams. 6s. net. 


Although published in this country by Messrs. Constable, 
this little manual is an American production by two professora 
of physics in New York. It was prepared originally for the 
engineering students of the Brooklyn Polytechnic Institute, 
but has now achieved a much wider popularity as a result of 
its publication in book form on both sides of the Atlantic. 

Part 1 consists of a course of 30 practical exercises, each 
designed to occupy three hours in the physics laboratory. 
It is claimed that each experiment has a close connection with 
engineering work; that each is self-contained; and that the 
theory given in connection with the experiments is intended 
to inspire the student to think, all of which is excellent. The 
first thirteen experiments deal with measurements in general 
physics ranging from the estimation of areas by the planimeter 
to calibrating a Venturi meter. There are then nine experi- 
ments in heat, including such practical work as estimation 
ot heats of combustion of fuels and thermal conductivity of 
metals, followed by eight ‘exercises in light dealing with prisins, 
lenses, optical instruments, and photometry. Each experiment 
includes a paragraph indicating the object of the test, a brief 
note on the theory of the method, a description and illustration 
of the apparatus employed, full instructions as to procedure 
and tabulation of results, and a suggestive paragraph in 
which conclusions are drawn or hinted at. 

Perhaps the most striking fact about this set of experiments 
is that in a short course of 30 laboratory periods the student 
handles practically every essential form of physical measuring 
instrument. A list of these is thoroughly indicative of the 
value of the course, for. In every case so far as we can discern, 
the authors insist upon the instrument being used properly 
and intelligently: spherometer, micrometer-calliper, vernier 
calliner, planimeter, stop-watch, balance, scleroscope, testing 
machine, extensometer, barometer. thermometer, hvgrometer 
calorimeter, spectrometer. optical bench, cathetometer, micro- 
scope, interferometer, diffraction grating, photometer. It can 
eafelv be assumed that the engineering student who has heen 
taught to use these with intelligence and accuracy has the 
foundations of his physics well and truly laid. 

In writing such a book the difficultv always arises as to 
whether it is advisable to describe narticular forms of instru- 
ment or to retain a general form of treatment, and thus run 


the risk of becoming vague and indefinite. Our authors have 
here decided in favour of the former course; this naturally 
limits the use of the book to laboratories with similar equip- 
ment, but it has a compensating advantage in that there is 
no fear of ambiguity. All laboratories will, of course, possess 
most of the apparatus described (much of which we ure 
delighted to notice comes from British instrument makers), 
but the Attwood's machine depicted in fig. 6, the eclero- 
scope, the effusiometer, and the particular types of ophthalmo- 
meter and photometer described in the text are not invariably 
present even in a well equipped laboratory. 

But some such limitations must attach to every book of this 
kind, and it would be invidious to criticise where so much is 
excellent. We shall certainly look forward to the issue of 
Part 2 with considerable interest; a book comprising æ cor- 
responding course of magnetic and electrical experiments 
should be of value in technical institutions in this country. 

This volume is well produced, adequately indexed, and has 
a useful appendix of tables of physical constants. 


Elementary Lessons in Electricity for Bioscope Operators. By 
L. CauiscH, A.M.Inst.C.E., A.M.I.E.E. London: Bioscope 
eubhening Co., Ltd. Pp. x. + 133; 35 figs. Price 3s. 6d. 
net. 


The contents of this little book appeared in The Bioscope 
last year, and are intended to impart to the operator a general 
knowledge of the fundamental principles of the subject, with- 
out going too deeply into it. The author writes clearly and 
accurately, and within a small compass has contrived to cover 
a remarkably wide field with considerable skill. How far the 
book will be successful in its aim depends mainly upon the 
mental qualifications of its readers, which will naturally vary 
between wide limits; the author has done his best, with 
hydraulic analogies and_ simple diagrams, to enlighten the 
student, and while we think he might with advantage have 
omitted certain sections which are not likely to help the 
bioscope operator, and that some of the illustrations are rather 
roughly executed, on the whole we must congratulate him on 


the production of a very readable and instructive introduction. 


to the study of electricity. 
a 


OUR PERSONAL COLUMN, 


The Bditors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 

ELECTRICAL REVIEW posted as to their movements, 

4, Central Station and Tramway Officials.—Darwen T.C. 
has increased the salary of Mr. F. M. Fretcuer, electrical 
-engineer, to £400 per annum, and that of Mr. G. A. NEWSOME, 
tramways manager, to £350. 

Mr. A. ANDERSON, manager of the Oldham, Ashton, and 
Hyde Electric Tramway Co., has been appointed to take up 
a similar position at Peterborough, with the Peterborough 
Electric Traction Co. 

The salary of Mr. J. H. THompson, borough electrical en- 
ginecr, Colne, in common with other officials, is to be in- 
creased by £60 per annum as from July Ist last. 

On Friday last, at a dinner rad smoking concert given in 
his honour, Mr. Epcar Mox’s, deputy electrical engineer, 
was presented with a handsome mahogany timepiece, together 
with a gold brooch set with pearls to Mrs. Moxon, subscribed 
for by the staff and emplovés of the Blackburn electricity 
works, on his leaving to take up his''duties as chief electrical 
engineer to the South Shields Corporation. Councillor C. 
Higham, vice-chairman of the Electricity Committee, who 
made the presentation, spoke in terms of highest praise of 
Mr. Moxon’s 15 years’ service with the Blackburn Electricity 
Department. Mr. Wheelwright, chief electrical engineer, 
who presided over the smoking concert. expressed his keen 
appreciation of Mr. Moxon’s services and co-operation in the 
numerous schemes with which they had heen associated. 

On August 22nd, in the tramway emplovés’ recreation rooms, 
Musselburgh, a presentation was made to the chief clerk. 
Mr. W. H. Grerr, on his marriage. Mr. Smalley. traffic 
superintendent, presided, and Mr. Babb, engineer and mana- 
ger, made the presentation, which consisted of a case of 
cutlery. Mr. Small, car shed foreman, also spoke, and the 
evening ended with an impromptu smoking concert. 


_General.—Sir Benjamin Johnson has tendered his resigna- 
tion as Director-General of Factories, and the Ministry of 
Munitions has appointed Mr. E. C. Given to succeed him. 
Prof. Josera Ernest Petavet. D.Sc.. F.R.S.. M.I.M.E., 
£e., Professor of Engineering and Director of the Whitworth 
Jaboratory at Manchester University, has been appointed 
director of the National Physical Laboratory, in succession to 
Sir Richard Glazebrook, C.B.. F.R.S., who, after holding the 
directorship for 20 years, retires on reaching the age limit, 65, 
on September 18th. 
Taeutenant R. H. Qrinton, Hants Fortress Fingineers, has 
relinquished his commission owing to the severitv of wounds 
which he received in action last vear. Teut. Quinton was 
commissioned in the reg ment in August, 1915, and posted to 
No. 4 Company, whicl is the Electric Light Company of 
the corps. He saw much service overseas in the fighting of 
1916-17-18, and got‘ his second star in June, 1916. EN 
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Second Lieutenant J. A. Mercar, Tyne Electrical Engi- 
neers, has been promoted lieutenant. He was commissioned 
in the corps in February of last year. 

Mr. R. C. ATKINSON, Assoc.M.Inst.C.E., A.M.I.E.E. 
A.M.I.Mech.E., who has for the last seven years held the 
appointment of superintendent of the power station con- 
struction department of the Yorkshire Electric Power Co., 
has joined the firm of E. L. Thorp & Co. (late Shepherd and 
Watney), consulting engineers, of 32, Greek Street Chambers, 
Leeds. The firm will in future practise under the title of 
' Thorp & Atkinson ” at the same address, and will continue 
to advise upon the application of electrical power to industrial 
noe and the production of low power costs and economy of 
uel. . 

Major EpwarD F. Renpew, R.E. (T.), is shortly returnin 
to South Africa to the Victoria Falls Power Co., from whic 
company he was released on indefinite leave to join the 
Forces. Major Rendell obtained w commission in the Tyne 
Electrical Engineers, and was later promoted Acting Major in 
the Corps of Royal Engineers. For his services in France 
he was awarded the Military Cross, was twice mentioned in 
dispatches, and was decorated with the rank of a Cavalier 
of the Militarv Order of Avis of Portugal. 

Mr. H. E. McKreut has been appointed manager of the elec- 
trical branch of Messrs. Singleton, Benda & Co.; Ltd:, London. 

Messrs. Balfour, Beatty & Co., Ltd., inform us that Mr. Eric 
BerGsTRoM has been appointed by them to take charge of their 
hydro-electric department. 


Obituary.—Mr. H. Hoskinc.—The death hag occurred of 
Mr. Henry Hosking, who was for ten vears on the staff of 
the General Electric Co. at Witton; Birmingham. He was 
68 years of age, and was previously in business at Aberyst- 
Neher with the late Mr. Miller as an enamelled slate manu- 
acturer. a 
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NEW COMPANIES REGISTERED. 


Ward & Co. (Dewsbury), Ltd. (158,233).—Private com- 
puny. Registered August 25th. Capital, £10,000 in £1 shares. To carry on 
the business of motor, mechanical, electrical and general engineers, &c. The 
first directors are: H. Ward, 2, Ash Grove, Earlsheaton, Dewsbury, electrical 
engineer; J. H. Ward, The Gables, Wakefield Road, Dewsbury, surveyor; 
C. E. Wood, The Gables, Wakefield Road, Dewsbury, cashier, Solicitor: C. 
E. Peace, Bond Strect, Dewsbury. Secretary: C. E. Wood. Registered 
office: Brewery Lane, Thornhill Lees, Dewsbury. 

(158,199) .—Private 


Clark’s Neo-Electric Devices, Ltd. 
company. Registered August 23rd. Capital, £1,012 10s. in 1,000 ordinary 
shares of £l each and 250 deferred shares of ls. each. To carry on the 
business of civil, mechanical, electrical, hydraulic, gas, heating, ventilating, 
and general engineers, &c. The subscribers (each with one ordinary share) 
are: H. F. Perry, 8, Park Grove Road, Leytonstone, E.11, cashier; G. C. 
Baldock, 54, Stroud Road, Forest Gate, F.7, solicitor’s clerk. The sub- 


scribers are to appoint the first directors. Registered office: 9, St. Helen's 


Place, E.C. 


Dick’s Asbestos Co., Ltd. (158,272).—Private company. 
Registered August 27th. Capital, £100,000 in £l shares. To take over the 
business of Dick's Asbestas Co. carried on by W. F. Dick at 47, Fenchurch 


Street, E.C., and to carry on the business of manufacturers of and dealers 
in asbestos, fibres, non-conducting coverings, asbestos bricks and cements, 
engine and pump packings, * Dick's Universal Packing,” ‘ashestos tape and 


joints, canvas and I.R. packings, Dick's “ Bestorite "’ jointing, india-rubber 
sheeting and insertion, asbestos clothing and gloves, Dick's Parme packing, 
Ac. The subscribers (cach with one share) are: W. F. Dick, 47, Fenchurch 
Street, E.C., asbestos manufacturer; F. R. Wiliams, 47, Fenchurch Street, 
EC, works manager; L. L. Mortlock, 47, Fenchurch Street, E.C., sales 
manager. The first directors are: W. F. Dick (governing director), F. R. 
Williams and L. L. Mortlock. Registered office: 47, Fenchurch Street, E.C.3. 


Chipperfield, Ltd. (158,088).—Private company. Regis- 
tered August 20th. Capital, £1,000 in £l shares. To take over the business 
of an electrical engineer carried on by F. Chipperficld at Oulton Broad, 
Suffolk, The subseribers (each with one share) are: C. Chipperfield, 1, Flora 
Villas, Victoria Road, Oulton Broad, electrical engineer; O. G. Scarle, 1, 
Fern Cottages, Bridge Road, Oulton Broad, electrical engineer; F. Chipper- 
field, 69, Worthing Road, Lowestoft, accountant; Mrs. A. Chipperfield, 1, 
Flora Villas, Victoria Road, Oulton Broad, The first directors are: F. 
Chipperfield, C. Chipperfield and O. G. Searle. Solicitor: D. Havers, 14, 
Bank Street, Norwich. 


Pe aN a a eo 


C OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES, 


British Ever-Ready Co., Ltd.  (127,632).—Capital, 
£290,000 in 115,000 ordinary and 85,000 preference shares of £1 each. Rr- 
turn dated June th, 1919. All shares taken up. £85,000 paid on the pre- 
A £115,000 considered as paid on the ordinary. Mortgages and charges 
nil. 

Chiswick Electricity Supply Co., Ltd. (38,854).---Capital, 
£100,000 in #1 shares. Return dated June 4th, 1919. 62,800 ordinary shares 
taken up. £62,900 paid. Mortgages and charges £78,700. 


Brisbane Electric Tramways Investment Co.. Ltd. 
(67 ,853).—Capital, £975,000 in 75.000 preference and 120,000 ordinary shares 
of £5 each. Return dated June lith. 1919. All shares taken up. £150,120 
Daid an 30,024 ordinary shares £824,880 considered as paid on 75,000 pre- 
ference and 89,976 ordinary. Mortgages and charges, £450,000. 


Bury Electrical Plant Co.. Ltd.—Mortgage on Monitor 
Works, Phoenix Street. Bury, registered July 15th. 1919, to secure all moneys 
due or to become dur from company to L.J.C. and M. Bank. ` 

Brotherton Tubes & Conduits, Ltd.—Satisfaction in full 
we July lith, 1919, of charge for £6,650, registered September 26th, 


Power Engineering Co., Ltd.—Issue registered July 21st, 
1919, of £1,000 debentures, part of series of £11,500 already registered. 


CITY NOTES. 


The report of the directors of the 

Brown, Boveri Societé Anonyme Brown, Boveri & Cie, of 
Co. Baden, Switzerland, to which reference 

_. Was made briefly in our last issue, deals 
with the financial year ended on March 3lst, 1919. It states 
that the year for a large part was still under the influence 
of the circumstances of the war. Orders in adequate num- 
bers and at advantageous prices were received from abroad. 
On the other hand, a fairly rapid fall took place in the prices 
of certain materials, and this caused a substantial depreciation 
of the company’s large stocks and of some of the products in 
course of manufacture and already finished. Foreign ex- 
changes, particularly the German and Austrian, also experi- 
enced exceptional depreciation, and account had been taken 
of this fact in the preparation of the balance sheet. Not- 
withstanding the general conviction prevailing in Switzerland 
that the country had a pressing need for the more rapid 
utilisation of the water Baines no progress in this direction 
could be recorded. Only a small number of installations 
commenced during the war were in course of execution, and 
the preparation of new schemes was only effected slowly and 
with difficulty owing to the obstacles standing in the way. 
Among the difficulties, special mention was made of the 
enormous expenditure on new installations and the trouble 
experienced ın raising new capital. Sale prices were still 
very high, and the expenses for salaries and wages at the 
Swiss works had risen during the war from about £320,000 
to £640,000 per annum for the same number of the personnel, 
while, on the other hand, the production underwent a cog- 
siderable diminution. The wages of the workmen during that 
period increased on the average by 115 per cent. for skilled 
men and by 135 per cent. for unskilled labour. The directors 
state that after a long interruption they are able to give 
details respecting the company’s undertakings in other 
countries. That which had experienced the greatest develop- 
ment during the war was the Compagnie Electro-Mecanique 
of Paris, whose share capital was raised to £400,000 just before 
the outbreak of the war. Since then the capital had been 
increased by £200,000, together with a loan of £400,000, and 
a further augmentation was in progress. The company’s 
dividend in recent vears had reached the pre-war rate of 
8 per cent. In the case of the Technomasio Italiano Brown- 
Boveri, of Milan, it had been ible to manage with the 
modest capital of £240,000 until a few months ago, when 
it was put up to £480,000. The dividend in the past few 
years had been advanced to 8 per cent., which was the 
maximum authorised in Italy during the war. The capital 
of Brown, Boveri & Co., of Mannheim, had remained at 
9,000,000 marks, and the company had distributed 15 per 
cent. for 1916-17 and 1917-18. but a reduction would be made 
for the past year. The Isaria Meter Works, of Munich, had 
raised its capital from 2,200,000 marks to 2,750,000 marks 
during the war, and its dividends to 15 per cent. Proceeding 
to refer to the Norwegian companv—the A. S. Norsk Elek- 
trisk & Brown-Boveri, of Christiania—the report states that 
the share capital was increased from 2,000,000 to 4,000,000 
crowns, and the company had paid 10 per cent in each of 
the past three years. The business developed considerably 
during the war, and the degree of activity in Norway was 
atill satisfactory. In the case of the Austrian Brown-Boveri 
Werke, of Vienna, the capital had been raised from 4,500,000) 
crowns to 8,500,000 crowns, the result being that the pre- 
ponderating influence had passed into other hands. The sales 
companies in Holland and Spain—the N. V. Electriceits 
Maatschappij ‘‘ Electrostroom,’’ of Rotterdam, and the 
Sociedad Espanola de Electricidad Brown-Boveri, of Madrid— 
had worked particularly well during the war. On the other 
hand, the business of Brown, Boveri & Co., Ltd., of 
London, had been very ‘quiet, and the S. A. Belge 
Brown-Boveri, of Brussels, was only able to resume 
full activity after the evacuation of Belgium by the 


Germans, whilst the resuinption of business in Russia 
would be confronted with extraordinary difficulties. Coming 
to consider the company’s Swiss interests, the repart 


first refers to the Alioth Electricity Co.. of Basle, and the 
Gleichrichter A.G., of Glarus. The latter is claimed to'be 
the only undertaking which has succeeded in constructing 
large rectifiers capable of working and having a capacity -of 
several hundreds of Kw. ‘The Scintilla S.A.. of Soleure, 
makers of magnetos, the ‘‘ Motor” Co., of Baden, andva 
refrigerating machine company of Glarus complete the list 
of interests in Switzerland. An abstract of the accounts, 
indicating a dividend of 9 per cent., as in 1917-18, was given 
in our ‘last issue. Tt is now proposed to increase the share 
capital from £1,440,000 to £2.000,000, although an amount 
of £480,000 is to be raised as a first instalment. l 


~The half-yearly meeting was held at 

T yneside Newcastle-on-Tvne on Angust 27th. Dr. 
Tramways and J. T. Merz, who presided, said that their 
Tramroads Co. profits for the year were £6.943, and it 
was pleasing to note that tbeir traffic 

receipts showed an increase of £2.387. The half-vear just 
ended had been a particularly arduous one. All sorts of 
things had been altered. and in everv direction thev had been 
faced with new difficulties. The hardships of war had ceased, 
but to @ great extent the hardships of peace had. so far, been 
almost as great. Not the least of their troubles had been — 
the number of holidays which had increased that class of 
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trafic, but had reduced their ordinary trafic. He referred 
to the proposal to transfer £2,500 to the credit of reserve 
for renewals, depreciation, &c., and remarked that that fund 
had now nearly reached £40,000, which they would have to 
deal with in connection with the problem of relaying the 
track when the time came for the work to'be done. | 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

(General Electric Co., L.td.—25,000 ordinary shares of £1 
each, tully paid, Nos. 1,200,001 to 1,225,000, and 155,790 six 
and a-half per cent. cumulative preference shares of £1 each, 
fully paid, Nos. 1,500,001. to 1,655,790. 

South Metropolitan Electric Light & Power Co., Ltd. 
Warrants for dividends on the 7 per cent. cumulative first 
preference shares, and the 6 per cent. cumulative second 
preference shares, for the half-year ended June 30th, 1919, 
have been posted. | 

Victoria Falls & Transvaal Power Co.—.\ccording to the 
Financier the net earnings, including those of the Rand Mines 
Power Supply Co., Ltd., for the quarter ended June 30th 
amounted to £221,656 before providing for taxation in South 
Africa and the United Kingdom. = = 

Newcastle-:upon-Tyne Electric Supply Co.—IJnterim divi- 
dend of 2} per cent. on the preference and ordinary shares, 
less tax. 

Brazilian Traction, Light & Power.—Quarterly dividend 
of 14 per cent. on the fully-paid cumulative preference shares. 

City of London Electric Lighting.—Interim dividend of 
6G per cent. per annum, less tax, on ordinary shares. 

Trafford Park Estates, Ltd.—Dividend 7 per cent.; carry 
forward £60,365. 


STOCKS AND SHARES. | 
TUESDAY EVENING. 


THERE are only two live markets in the Stock Exchange at 
the beginning of the week, Home Railway stocks to wit and 
rubber shares. Interest in other issues proved entirely sub- 
rervient to that which developed, with remarkable sudden- 
ness, in these two departments. Rubber shares came along 
with a boisterous rush, thanks to the recovery, albeit small, 
in the price of the produce. Home Railway stocks attracted 
more sober interest because of the better outlook in the 
labour world. This drew investors to the consideration of the 
handsome yields offered by Home Railway stocks at existing 
levels. With present dividends practically guaranteed for at 
least another three vears, the investor succumbed to the at- 
tractions of the market, and prices have risen materially. The 
buying turned mainly to investment stocks affording good 
returns on the money, and other shares were sold to make 
room for these. Underground Electric £10 shares accordingly 
went back to 34. The company’s 6 per cent. income bonds 
were quoted ex £2 interest on Monday last, and now stand 
at 954. If we assume the interest at the full 6 per cent., the 
return at this price comes to £6 6s. 4d. per cent. on the 
money, and as it is paid free of tax, this is equivalent to 
9 per cent. on the money, allowing for tax at 6s. in the £. 
It is to be remembered. of course, that the bonds are depen- 
dent upon the income for each vear, and the interest is not 
cumulative. Metropolitans are 2} and Districts 14 higher on 
the week. 

Marconis are a dull and heavy market. A fresh fall of 4s. 
in the price is associated with sales by stale holders. 
exasperated that the public should not have come in to buy 
the shares after the first disappointment had worn off in con- 
nection with the award made to the company against the 
Government. While the parent shares have been giving way, 
Marconi Marines held their ground, and after being down to 
24. recovered to the present price of 3. It was pointed out 
here. some little while back, that people who studied the 
market closely were disposed to regard Marconi Marines as 
more attractive than the shares of the parent undertaking. 
The latter have gone back considerably, while ‘‘ Marines ” 
kept tolerably firm, and a quict improvement appears to be 
not unlikely. 

Dealers in electric lighting shares continne to maintain that 
they have buving orders for fair lines, but, again, the price 
movements do not reflect much support. City of London 
ordinary rose à on declaration of an interim dividend of 6s. 
per share, but the preference eased off, and County ordinary 
are another 2s. Gd. down. Metropolitan ordinary have gained 
4: the shares pay very well on the money. and anv which 
come to market find readv buyers. Sonth Metropolitan nre- 
ference. and several others, are quoted ex dividend. Just 
lately an improvement has been scored in various london yas 
stocks. and it may be that electricity shares will nrove the 
next to receve a measure of investment supnort. Stock Ex 
change markets are revolving in curious circles just now, 
and one department after another receives its turn of pro- 
minence. 

_ Cable shares are quiet, the onlv change beina a rise of 10s. 
ìn Anglo-American preferred. The Eastern Telegraph Com- 
pany notifies that the contemplated reductions in rates have 
been suspended pending further arrangements with the 


Henley’s are a better market, 


Governments interested. 
Direct 


recovering their dividend, and 1-16 in addition. 


_United States at 43 show a decline. 


British Westinghouse preference maintain their remarkable 
rise at 33; and the ordinary shares are 33s. A good many 
hundred Crompton preference have changed hands ın the last 
few days, on the basis of 28s. 6d. ‘he ordinary can be 
bought at 21s. 6d. British Insulated have risen § to 2 3-16, 
and a rally of ds. lifted Castner Kellpers to 23. 
= The Mexican President anounces a Claims Cominission for 
Indemnification in connection with damages resulting from 
recent revolutions in Mexico. It is stated that the Commis- 
sion Will admit of any proof ©“ humanly reasonable.” Strange 
—or perhaps not so strange—to relate, this magnanimous 
declaration has left the Stock Exchange cold. There has been 
no mad rush to buy Mexican Utilities. On the contrary, 
Mexican Light and Power first mortgage bonds are 2 lower. 
a truly melancholy commentary upon the lack of appreciation 
towards such a generous spasm on the part of President 
Carranza. Foreign traction Issues are dull as a whole. In 
the Indian list, Bombay Electric £10 ordinary have risen to 
the amazing price of 65. British Columbia Electric stocks 
are heavy. Adelaide Electric old preference have gone back 
to 4}, which is, however, ex dividend. The new 5 per cents. 
keep steady at 19s. 6d., while the partly-paid are relatively a 
little lower at 9s. 3d. Manila Electric Canital stock has 
dropped rather sharply to 823. Victoria Falls ordinary are 
just below 20s., and the preference remain at 25s. 

Rubber shares enjoy such a boomlet as takes the wind out 
of the sails of oil and other erstwhile popular industrials. No 
fresh developments of any consequence have occurred amongst 
armament, 1ron, coal or steel shares. 


‘SHARE LIST OF ELECTRICAL OOMPANIES, 
Homs Exuzoraicrry Companies | 


Dividend Price 
pone, p.92 Yiel 
1917, 1918, 1919. Rise or fall, ey 


Brompton oe eo ee 10 8 6xd —_ 4618 ¢ 
Oharing niaba ADA ee oe 4 4 23 -— 166 
do. do. do, ag Pret... & 43 8 — é 710 0 
Ohelsea.. oo ee ee oe 8 8 B — 500 
City of London ee ee ee 8 8 11% + è 617 8 
do. do. 6 per cent. Pref, .. 6 6 9 ~~ G6 R tL 
County of ee oe ° 7 7 9 _ 776 
Teren aaka a ee Oe a S 
ens ee ee 6 — 6 0 0 
London Blectrio eo ee ee Nil Nil 1} — Nil 
do. do, 6 per cent, Pref... & 6 BR — 8 6 6 
Metro tan eo ean: ee eo a A 34 + a x 18 r 
° E Tef, o. ' — 1 
Bt. James’ and Mall ee eo 9 10 6 — 8 0 @ 
South London oe ee eo 6 6 2y — T RAR 
South Metropolitan Pref, ee ee 7 7 lxd — 79700 
Westminster Ordinary eo eo 9 8 5} _— q 13 5 


Anglo-Am, Tel, Pref. oo o> ô 6 91 +$ 678 
do. Def, ee ee 1g 88/6 —_ q 19 0 
Chile Tel one ee eo ee 8 8 6: — 618 6 
Cuba Sub. ry oe ee ee 7 q 10 — ba} 18 4 
Eastern Extension ee ee ee 8 8 1 qu, 6 6 0 
Eastern Tel. Ord. .. a ee 8 8 15 _ % 0 4 
Globe Tel. and T, Ord... .. 7 8 16 _ % 6 0 
do. do, at) ae s 6 6 1 2 518 R 
Great Northern Tel, sa æ. B 29 28 ~ 914 5 
Indo-European ee ee oo 18 18 614 = 6 6 8 
Marconi co o. ee ME 5 rs —2 416 2 
Orienta! Telephone Ord, ee ee 15 10 m 4 9 0 
United R. Plate Tel, s on 8 8 7 en *% 8 8 
West India and Panama .. ee 178 178 le es +418 8 
Western Telegraph ee oe 8 8 164 — *4 18 9 
Homs Rars, 
Central London Ord, Assented .. 4 € 66yxd on 610 1 
Metropolitan .. ee ee ee 1 1 364 +94 414 2 
ae do. Fe pe = >s pa Ni 93 +14 Nil 
ndergroun eotrio Ordinary., — Nil 
do, do, “A” ee Nil Nil ays “h. Nil 


Income .. 4 & 
Forzien Trams, &o. 


do, do, 


Anglo-Arg. frame, First Pref. .. 6% Nil 2}. = , - 
do. do. 2nd Pre, .. — — % -_ _ 
do. do, 6 Deb.. e ee 6 6 — q 18 10 

Brasil Tractions ee ee ee = — 68 — 4 =. 

British Columbia Eleo, Rly. Pfoe. 6 6 65 —1% 9 110 

do. do. Preferred Nil a 4 —1 6 7 6 
do. do. Deferred Nil N 404 — Nil 
do. do. Deb... 65 —3 714 9 

Mexico Trams 5 percent. Bonds.. Nil Ni 57 - Nil 

do. 6 percent. Bonds.. Nil Nil 454 =_ Nil 

Mexican Light Common .. ee Nil Nil 85 — Nil 

do. f. ae ee Nil Nil 484 — Ni) 
do, lst Bonds.. ee Nil Nil Big — 3 — 
MANUFACTURING COMPANIES. 

Babcock & Wilcox <a ee 15 15 — “429 

British Aluminium Ord. .. .. 10 10 af —_ 68 1 

British Insulated Ord. ee ee 25 123 3, + é 6 1 0 

British Westinghouse Pref, .. A 8 BL _ 418 6 

Oallenders oe ee ee ee 26 25 9 — 6 19 0 
do. Pref, ee ee eo 5 64 — 6 8 10 

Oastner-Keliner .. oe ee 2 2 3 + } ROO 

Crompton Ord. e is oe 7 10 31/6 — 960 

Edison-Swan, ae A " ee ee = e 1 —. 6 0 0 

do. do, 6 per cent, Deb, ee 4 6 8] = 6 3 9 

Electric Construction ès ee 10 10 I _ 818 0 

Gen, Eleo. Pref, ee se ee 6 64 1 —_ 6 10 0 

H Bpa Ord, ee ee ee oo 10 | ne +5 0 0 

eniey .. ee ec ee ee 25 2. xd + 6 8 0 
do. 4 Prei.. ee ee ee 44 4} Bi sd — è 6 4 9 
Indis-Rubber., as ae jé 10 10 17 = %17 8 
Riemens Ord.. e ee ee ee roe 10 LPs 3 *9 17 0 
20 20 25 — “417 0 


Telegraph Con ee eo ee 
oO - *Dividends paid tree of Income Taz, 
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BRITISH ELECTRICAL MACHINERY IN CANADA. 


By a British Engineer Recently Arrived in England. 


Tut spectacular fall in the dollar exchange has aroused 
the commercial interests of this country to the necessity of 
increasing our export trade if we are to escape the poverty 
and industrial distress to which we appear to be drifting. 
The one ray of comfort in the situation is that an adverse 
exchange makes export trade easier, for goods worth a 
sovereign to us can be sold to-day in New York for about 
$4.23, instead of at the normal price of $4.86. Hence the 
American manufacturer has to compete with goods which 
we can profitably sell in his market at something like 13 
per cent. less in his currency than we should have to ask 
if the exchange were normal. A similar condition prevails 
with regard to the Canadian exchange, although the 
sovereign has not depreciated to quite the same extent in 
Montreal as in New York. Again, the Canadian dollar is 
worth less in the States than the American dollar, in 
consequence of the exchange on New York being adverse to 
Canada. 

We propose in this article, however, to deal only with 
Canadian trade, and the depreciation of Canadian cur- 
rency in the States, together with that of British currency 
in Canada, has a double effect upon our prospects of export 
to the Dominion. -In the first place, the American exporter 
to Canada is handicapped by the depreciation of the 
Canadian dollar; and, secondly, the British exporter is 
benefited by the very great drop in value of the £ sterling. 
Thus we have a twofold advantage over our greatest com- 
petitor in the Canadian market, quite apart from the 
substantial Imperial preference granted by the Canadian 
Government. Under such circumstances a reasonable effort 
on the part. of our manufacturers should enable them to 
secure a Valuable share of the vast electrical business in the 
Dominion. 

In the past the possibilities of Canada as a market for 


. 


British electrical machinery have been sadly neglected. 


With, perhaps, one exception, our manufacturers have made 
no serious attempt to compete for business with the two great 
American-(‘anadian firms which hold a virtual monopoly 
of the trade. This apathetic state of mind may have been 
largely due to a feeling that the demand could not be very 
great in a sparsely populated country largely devoted to 
farming, as well as to a general, hut entirely false, belief 
that export from Great Britain to a country having a 
frontage of. some 8,000 miles on the United States could 
hardly be commercially possible. It is true that Canada, as 
a whole, is not densely populated, and the proximity of the 
United States is also a geographical fact, yet these con- 
siderations do not affect the truth of the statement that 
there is a very large market for electrical goods, the culti- 
vation of which would be profitable both for the British 
manufacturer and the Canadian consumer. 

The use of electricity in the Dominion has been 
encouraged to a remarkable extent by the abundance 
of water power in the Hast and in British Columbia, 
while on the prairies where no hydro-electric development 
is possible, it is also used to an extent little realised in this 
country. The City of Edmonton uses over 20 million Kw.- 
hours per annum, with a population of 59,000 ; Saskatoon 
uses about 13 millions with a population of 26,000, and at 
Regina practically the same amount is used by 42,000 
people. These cannot be called manufacturing towns in 
any sense of the word, yet it will be seen that their average 
consumption is about 360 KW.-hrs. per inhabitant per year. 
Moreover, prior to the war, these and other Western towns 
Were growing at an almost incredible rate, and most of them 
now appear to show a healthy revival of activity. 

If we have carried conviction as to the capacity of the 
Canadian market for electrical goods, we may proceed to 
consider the methods by which business can be obtained 
there. Undoubtedly the only proper way for a firm that 
can afford to do it is to establish an office and warehouse in 
one of the large cities with a capable engineer in charge. 
Sub-offices, in due course, could be opened in other cities 
from which local inquiries could be. handled, This was 


the method adopted by the British firm to which we have 
alluded, and so far as a resident in Canada could observe, a 
very large and lucrative business was obtained. The needs 
of the country, and of particular customers, could be 
accurately and promptly conveyed to the home firm, and 
the purchasers had the satisfaction of knowing that they 
could get into direct touch with a responsible representative 
of the manufacturers should occasion arise. This counts 
for much more, especially in a new country, than, many 
people might imagine. A prospective buyer is very likely 
none too conversant with machinery, and really competent 
help is difficult to obtain, so that the fear of not being able 
to get assistance without writing for it to some unknown 
firm on the other side of the Atlantic Ocean all too 
frequently prevents an order being placed in England. We 
may mention that both the Westinghouse and the General 
Electric companies maintain offices in practically every 
town of any size at all in the Dominion. This practice 
must add considerably to their selling expenses, and as a 
matter of fact, before the war British electrical machinery, 
particularly of the larger sizes, was almost invariably quoted 
at very favourable prices when a quotation could be obtained. 
A little more energy on the part of our manufacturers in 
those days would have reaped a handsome reward, and there 
is no indication that a similar statement would not be 
equally true to-day. 

The necessity, for it is a necessity, of keeping stocks in 
the country if any reasonable amount of trade is to be done, 
should be emphasised. Manufacturers must bring them- 
selves to realise that if any article is to be sold in Canada, 
it has to be sent there at some time or other, and in the case 
of articles in general use, they should be sent there first. 
Of course no one suggests that turbo-generators or the 
larger sizes of transformers should be carried in stock, but 
small transformers, switches, instruments, motors, and all 
the ordinary electrical apparatus most certainly should be 
warehoused there ; spare parts, above all things, should be 
stocked in the country. To be able to forward an article 
by express from some point in Canada to a customer who 
needs it acutely, by reason of a breakdown or some other 
emergency, is invaluable from the standpoint of business- 
getting. Six weeks is considered the absolute minimum of 
time required to get an article from England to the centre 
of Canada, supposing it to be ordered by cable and shipped 
at once, The time of delivery more usually runs into 
months, and even then there may be a further exasperating 
delay if the consignment arrives broken or incomplete. 

Another reason for stocking material in Canada is the 
very short construction season. During the summer months 
work has to be rushed to completion, as out-door work is 
practically impossible during the cold weather. Again, the 
almost incredible rate of growth in.the Western Provinces pre- 
vents much foresight on the part of the purchaser in placing 
inquiries, and delivery must follow closely on the heels of 
the order, price being quite frequently a secondary considera- 
tion if quick delivery can be effected. Furthermore, if 
immediate delivery can be offered of some article which is 
not exactly the type or size which the customer wants, 
he will very probably accept it so long as it will do 
the job. 

These considerations should suffice to show how very 
important it is that our manufacturers should carry stocks 
in Canada, if they hope to do business there. American 
machine-tool makers long ago realised the necessity of con- 
ducting business on these lines, and in the showrooms of 
the merchant houses at Montreal, Toronto, Winnipeg, and 
Vancouver, to mention only the largest centres, the 
aggregate value of American machinery stocked ready for 
instant dispatch must run into many millions of dollars. 
Goods sent from the factories to the various centres are 
made up in car-load lots, and so get the advantage of lower 
freight rates, while the “lake and rail” route to the West 
can also be taken advantage of, as there is no urgency of 
delivery. l 
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So far as electrical machinery is concerned, the almost 
universal use of three-phase current at 2,300 volts and 
60 cycles reduces the variety of goods to be stocked. There 
are a few two-phase 60-cycle cities, and there is also a 
certain demand for 25-cycle machinery, but three-phase, 
60-cycle apparatus is all that need be seriously considered. 
The domestic pressure is universally 110 volts, and con- 
tinuous current, except for traction purposes, is almost 
unknown. Transmission is entirely by means of overhead 
wires, pressure reduction being effected by means of trans- 
formers mounted on the poles. 

If a British manufacturer wishing to enter the Canadian 
market feels himself unable to establish a branch house in 
Canada on the lines we have urged above, his next best 
plan, though a far inferior one, is to come to some 
arrangement with one of the large manufacturer’s agents 
who have an extensive business connection in the Dominion. 
The merit of these jobbing houses varies enormously, and 
many a British manufacturer bas had his business mis- 
handled and his name prejudiced by agents to whom he has 
almost blindly entrusted his interests. Canadian engineers 
often express amazement at the foolish confidence placed 
by British firms in certain classes of agents. Men to whom 
a resident in the country would hesitate to lend ten dollars, 
are to be found entrusted with some agency “ for the whole 
of Canada.” One sometimes wonders why Australia is not 
thrown in as well, because it could be handled quite as 
efficaciously. Unless the British manufacturer is satisfied 
that the agent has at least resident representatives through- 
out the Dominion, his territory should be limited to an 
area he may be reasonably expected to cover. An agent 
situated in Montreal, for example, is over 1,400 miles from 
Winnipeg even, and the double journey would take 96 
hours in the train. No one can afford to take such a 
journey on the chance of getting a small order. And how 
much more foolish is it to expect that a Montreal agent will 
visit Calgary, the great distributing centre of the Western 
prairies, often enough to justify his agency. Calgary is 
over 2,200 miles from Montreal, and Vancouver is nearly 
3,000 miles. A realisation of what these distances mean, 
and how great are the time and expense of visiting such 
places, should be enough to prevent a manufacturer 
granting a sole agency for the Dominion to any one party 
without first assuring himself that the prospective agent is 
in a position to do him justice. : p # 

Supposing, however, that an agent has been decided upon, 
some arrangement should be come to with him by which 
he should take into his employment an engineer directly 
responsible for looking after the manufacturer’s business. 
Such an arrangement ensures proper attention being given 
to inquiries which concern the manufacturer, and gives con- 
fidence to purchasers of the machinery. Moreover, it tends 
to prevent orders being placed by the agents with a rival 
firm, which is by no means an unknown procedure even on 
the part of agents entrusted with the sole selling rights of 
some particular article. Many a manufacturer is reasonably 
satisfied with his agents if they place a few orders a year 
with him, although had his interests been properly looked 
after, these orders might have been multiplied tenfold. An 
engineer on the spot, working with the agents, but sent out 
from the manufacturer’s works, is a very valuable asset to 
business. Such a man must be selected with care and 
chosen, not because of what examinations he has passed 
nor what relationship he has with some director of the 
company, but for what he is, and what he can do. A 
practical man is above all things essential, and so is a 
“ good mixer.” 

In conclusion, a few words of advice may be given, which 
are especially directed to those firms which are not represented 
in Canada, but which get occasional inquiries from that 
country. First and foremost, treat the inquiry with courtesy 
and put forward a full quotation for exactly what is asked 
for. The customer knows his needs and the local con- 
ditions better than you can do. If you feel sure that you 
can make a better offer along different lines, by all means 
submit it as an alternative, but let your primary quotation 
be for what is wanted. Jo not decline to quote from a 
fear that your price must necessarily be too high to be con- 
sidered. Orders do not go to the lowest bidder as a matter 
of course by any means, and your competitors are usually at 


least as much handicapped by freight and duty as you are. 
Again, let your prices be given in Canadian currency, and 
your weights in pounds avoirdupois. If the word “ton” 
has to be used, it must be remembered that the short ton 
of 2,000 lb. is practically universal in Canada, and it should 
be specifically stated that the short ton is meant. To find 
weights given in tons, cwt., qrs., and lb. is irritating, and 
frequently incomprehensible to the buyer. 

There is nothing so foolish, when endeavouring to secure 
an order, as to exasperate the prospective customer, and 
there is no surer way of doing this than by quoting in 
pounds sterling “f.o.r. our works, packing extra” or even 
“f.o.b. British port.” The Canadian thinks in dollars and 
keeps his books in dollars, and he is no more enlightened 
by such quotations as we have instanced than a resident in 
a remote country district of England would be by a quota- 
tion in dollars, ‘‘f.o.b. Medicine Hat”. Moreover, it outrages 
his natural self-respect that a firm should not think it worth 
while to state its price in his national currency, and many 
an otherwise acceptable British tender gets into the waste- 
paper basket because the purchaser cannot gather from it 

ow much the goods will cost him. The Canadian buyer 
naturally wants to know how much money he will have to 
pay, so that he may make a comparison with the cost of 
other articles offered. Unless he is in one of the larger 
towns he cannot possibly find out how much freight, insur- 
ance and duty must be added to the British price, even if he 
could make an approximate guess as to the meaning of that 
price in his own currency at the current ‘rate of exchange. 
Moreover, why should he worry about it, or put himself to 
so much trouble, when he has received other tenders which 
do not need so much investigation and arithmetic on his 
part ? 

The extra trouble required on the part of the British firm 
to quote in an intelligible manner is not worth considering, 
if Canadian business is really wanted. The objection that 
freight rates fluctuate, or that the rate of exchange is 
erratic, is merely an excuse for slovenly tendering. What 
could be easier than to add a footnote to the tender to the 
effect that “this price is based on current shipping rates 
and Customs duties, and on an exchange rate of $4°80 to 
the £ sterling ; should any material change take place with 
regard to these values, the purchaser will receive the benefit 
or otherwise of the change” > Or it would be simpler still 
to put forward a price sufficient to cover any reasonable risk, 
as is usually done in the case of materials and labour. The 
main thing is to inform the purchaser what the article will 
cost him in his own currency, and delivered at his own town. 
It would do certain of our manufacturers good to hear what 
is suid about some of their methods of doing business, and 
freyuently the strongest remarks are made by those who 
sincerely wish them well. 

As a guide to manufacturers considering business 1n 
Canada the following list of prices of electric motors may 
prove useful. The list represents the retail prices quoted 
for three-phase 60-cycle induction motors, delivered free on 
rail at Toronto, during the earlier months of the present 
year. About the beginning of June, however, a reduction 
of 10 per cent. in price for all sizes became operative. 
Motors of the type in question are stock articles, and 
British makers desiring to enter the market should make 
arrangements with some reputable importing house, or 
better still, establish a branch house of their own in the 
Dominion from which immediate delivery of standard 
motors and spare parts could be given. 


H.P. R.P,M. Price, &. H.P, RPM. wrw Price, 3. 
l 900 132 20 720 ( 610 
l 1,200 118 20 900 gf 548 
1 1,800 102 20 1,200 | 49 
5 720 295 20 1800 | 455 
5 900 253 50 600 w4 1,037 
5 1,200 185 50 720 | 28 
5 1,800 149 50 900 5| 850 

50 1,200 Q| 783 
50 1,800 m= | 776 


Electricity in Agriculture in Rassiaą.—According to 
Russian newspaper reports, the Soviet Government has assigned 
22 million roubles (nominally £2,200,000) for a scheme for the use 
of electricity in agriculture to alleviate the trouble caused by the 
lack of horses and human labour. Several of the largest German 
electrical companies have been invited to co-operate. 


r 


`: 


| a ee E 


boma boae bae ar 


=. Lied 


eee 


cece nn D 
Vol. 85. No. 2,180, SEPTEMBER 5, 1919. ] THE ELECTRICAL REVIEW. 315 


enn D 


A NEW BATTERY-CHARGING DYNAMO. 


On a recent visit to Chelmsford we were greatly interested 
in demonstrations that were made of certain wireless tele- 
graphic and telephonic apparatus as, used in the field,* in 
connection with which the Marconi Co. utilises a small 
dynamo, which forms part of the complete outfit, for the pur- 

of charging the 6-volt and 20-volt accumulator batteries, 
which in their turn supply current to heat the filaments of 


Fic. 1.—A New Batrery-CHARGING DYNAMO. 


the receiving valves and to feed the u.T. (filament-plate) cir- 
cuits respectively. 6 

We are now in a position to give a more detailed account of 
this dynamo, which possesses some interesting and unique 
points of construction; 1t was designed and manufactured at 
the works of the East Anglian Engl- 
neering Co., Ltd., Stowmarket, being 
produced in quantities of about 250 at a 


time. ; 
This firm, like others during the war 
period, was asked to lend a hand in the 
manufacture of munitions, and it fell to 
its lot to manufacture small aeroplane 
parts. The usual difficulty in obtaining 
machinery for this work was exper- 
enced, and ultimately the firm had no 
other course than to design and manu- 
facture its own, and a simple single- 
urpose lathe was evolved. The possi- 
bility of using this machine for produc- 
ing small dynamo or motor parts when 
the munition contracts terminated was 
not lost sight of, and, in fact, the 
machine has turned out quite successful 
for this purpose. Each lathe is now 
arranged to complete one or two opera- 
tions, and is so simple that it is operated 
entirely by unskilled or boy labour. 
Practically all the parts in the small 
dynamo described below have been 
manufactured on these small lathes. 
Our illustrations will not need much 
description; fig. 1 shows the dynamo 
ready for duty, fig. 2 shows the machine 
with the end covers removed, and fig. 3 
shows its component parts, while fig. 4 
illustrates the arrangement of the ma- 
chine. The dynamo, which is totally 
enclosed, gives a continuous rated out- 
put of 15 amps. at 24 volts on one side, 
and 1.5 amps. at 45 volts on the other 
at a speed of from 3,400 to 3,600 R.P.M., 
and it will withstand an overload of 50 
per cent. for 15 minutes. The minimum 
resistance to earth when hot is not less 
than one megohm, and 1,000 R.M.s. volts 
are then applied for 10 minutes. As the 
whole set had to be portable, the weight 
was somewhat limited, and it became 
necessary to have either a wrought or 
cast-steel frame, the former being 
obviously the cheaper of the two as far 
as cost of material is concerned. ‘The 
difficulty in using it, however, was to 
form the plates into a suitable shape, 
and the design eventually adopted 1s 
Shown in fig. 4. The frame is made of mild steel: 
flat plates were used, cut from 5-in. by 0.5-in. section bar, the 
separate plates being cut to the required length and planed 
in batches of 50, serations being formed on the ends similar 
e a a naaa 


* Eec. Rev., June 6th, 1919, p. 673. 


to dovetails, which are made to fit into one another under 
considerable pressure. The ends are made finally secure by 
rivetting. To test the rigidity of the frame one was dropped 
from the workman’s bench on to a cement floor, after which, 
it is claimed, no perceptible distortion could be measured. 
The poles are also made of mild steel, circular in shape, and 
a malleable cast tip is shrunk on to the pole core and locked 
by two small grub screws; the whole being 
finally bored within the frame. The formers 
are made to fit closely on to the poles and back 
against the magnet case to allow of the heat 
being easily conducted away from the former. 
The machine is excited from the 45-volt com- 
mutator, and the shunt watts amount to 6.0 
per cent. of the total armature output. 

The terminals are fitted in the most acces- 
sible position, as shown in fig. 1, it being 
necessary to quickly attach connections as the 
dynamo forms are essential part of portable 
wireless sets. 

The armature is built up of thin lamina- 
tions having open slots; the coils are former 
wound as used on larger ‘machines. The two 
windings are wound together, and taped 
together, so that the total number of coils is 
equal to the number of slots. The commu- 
tators, of which there is one at each end of 
the armature, are a forced fit on the shaft, 
the latter being of massive dimensions to 
overcome the liability of springing when forc- 
ing on the commutators. 

‘“Skefko’’ ball bearings are provided, 
and are made a very tight hand-push 
fit on to the shaft. The outer race is supported in 
a brass housing, which is machined all over, the object 
being to prevent the outer race of the bearing sinking 
into the end bracket, which is made of aluminium. This is 
liable to occur on machines that are driven by petrol engines 


Tic. 3.—COMPONENT PARTS OF DYNAMO. 


where a large amount of vibration is unavoidable. In small 
totally-enclosed machines breakdowns sometimes occur due to 
the deposit of carbon dust on the brush-holder supporting pins. 
To minimise such trouble the brush-holders of this machine 
are of special design, supported on brass spindies which are 
fixed by screws to the upper portion of the aluminium end 
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bracket. The brush-holder used has only a supporting rin 
for the brush, in place of the orthodox type of box, an 
sticking of the b es is thereby, it is claimed, practically 
eliminated. Provision is made for the adjustment of tension 
on the carbons, and only the carbon is disturbed when a 
renewal is made. The connections to the terminals are made 
by stiff copper wire secured by a screw to the spindles, it 
being only necessary to slacken the screw to remove the con- 
nection when taking the machine adrift. Aluminium ‘spin- 
nings are provided to act as end covers at each end of the 
machine; these are easily removable, inaking it possible to in- 
spect the brushes and commutators. 

The efficiency of the dynamo is 75 per cent. at full load; it 
has a very neat appearance, the frame being finished in black 
enamel and the other parts polished. Great accuracy is main- 
tained in manufacturing all parts, the limit on the epindles 
being 0.25 thousandths. Special jigs and tools have been made 
to deal with quantity production and to ensure interchang- 
ability, so that spare parts can be easily supplied. 

In conclusion, we may say that it has been decided to build 
motors on the same principle as the dynamo just described, 
suitable for grinding, polishing and similar machines, inquiries 
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the final conferences above referred to and now being held, 
it will constitute the basis of the new Dominion Water Power 
Regulations. 

In the Canadian Engineer of June 12th last, a description of 
the hydro-electric development on the Nipigon River was 
given, where 60,000 H.p. will pe developed, about sixty miles 
north-east of Porth Arthur, by the Hydro-Electric Power Com- 
mission of Ontario, and it is expected that by June of next 
year two 12,000-H.p. units will be in operation. 

The Nipigon River fiows from Luke Nipigon to Lake 
Superior, a distance of about 32 miles. The normal elevation 
of Lake Nipigon is 852 ft., and of Lake Superior 602 ft. ‘There 
are at least four power sites on the river, all of which will 
ultimately be developed by the Commission. South of Lakes 
Maria and Jessie—near Cameron’s Pool—are two sites. The 
upper site affords 65 ft. net head, is considered to be the most 
advantageous one on the river, and will be developed first. 
The drainage area of Lake Nipigon is about 9,200 sq. miles, 
and its actual area is 1,500 sq. miles. With a minimum flow 
of at least 4,550 c.f.s., 26,500 H.P. is available as 24 hr. con- 
tinuous power. The design of the proposed plant includes a 
regulating dam that can raise the river level to the elevation 
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having already been received for such machines and also for 
rotary converters, these machines being most suitable for small 
battery-charging sets dealing with about 200 watts. 

We may add that the machine described was both electri- 
cally and mechanically designed by the firm’s draughtsman 
and electrical engineer, Mr. H. C. Waters. We must express 
our Indebtedness to Mr. L. Tibbenham, A.M.I.Mech.E., man- 
aging director, for providing facilities to inspect one of these 
dynamos, and also for providing photographs and drawings. 


WATER POWER IN CANADA. 


Some R cknt DEVELOPMENTS. 

(Continued from page 285.) 
New legialation on water-power law and regulations, entitled 
“ Bill 94. An Act respecting Dominion Water Powers,” was 
passed by the House of Commons on May 19th, 1919, and is 
no reported to have passed the Senate without amendment. 
Tis Bill, according to the B. of T. Journal, was introduced 
by the Minister of the Interior, who stated in his opening 
remarks that: ‘‘The Bill simply declares what the property 
of the Dominion is and what the authority of this Govern- 
nent in relation to that property shall be, as regards water 
powers and everything incidental to water powers, and deter- 
inines the principle upon which these water powers shall be 
udininistered.’’ aor 

Water powers under the Federal jurisdiction have hitherto 
been administered unde: Section 35 of the Dominions Land 
Act, which has been found inadequate. The purpose of the 
new Act is to provide . -nore definite system of administration 
and a more complete utilisation of Dominion water powers. 

A preliminary dralt of the proposed water-power regulations 
was prepared in 1916, and was submitted to a large number of 
the leading authorities, concerned in the administration of 
water powers in other jurisdictions, legal and engineering 
experts, prominent consulting engineers, manufacturers of 
hydraulic equipment, &e. 

Conferences of the otħcials of the Water Power Branch were 
held in 1918, at which eu -h pcint was exhaustively discussed 
and a tentative decision rez:-hed. A fresh report on the whole 
matter was then prepared, and is being subinitted to further 
conferences called by the } voininion Water Power Board and 
consisting of water-power adrministrators and selected experts. 

This report, consisting o. three volumes, contains the original 
draft regulations sectionalsed, and criticisms and suggestions 
op each section made by the authorities to whom it was sub- 
mitted, the replies and views of the Branch’s legal expert, and 
the actions thereon of the Water Power Branch Conferences. 
Tt shows, in fact, all the steps in reaching a considered judg- 
ment, on each point, and forms, perhaps, the most complete 
study, yet made of this particular subjec§. After revision at 


of Lakes Maria and Jessie, which will form natural storage 
reservoirs. It is estimated that a peak load of 60,000 H.P. can 
be taken care of by the normal flow, and that is the size of the 
plant that will be built. 

The initial installation will be two units, each of 12,000 H.-P., 
but three more will be. installed at a later date. Single-runner 
vertical water turbines will be direct-connected to 3-phase, 
60-cycle, 12,000-volt internal revolving-field generators, each of 
10,600 x.v.a. (80 per cent. power factor, maximum rating). 
The generators will be arranged for parallel operation and will 
supply the Commission’s ‘‘ Nipigon System.” This develop- 
ment is further west than any other yet undertaken by the 
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Commission. All the construction work will be done by the 
Commission’s construction department. 

Fig. 6 shows the general layout of the development. A dam 
about 200 ft. long and 43 ft. high will be built across the river 
above Cameron’s Pool. The river bed is rock. The power 
house will be constructed in the dry, but when the water level 
is raised the ground to the east of the power house will be 
submerged and form the forebay 300 ft. long. ee! dams, 
also to be constructed in the dry, will extend from each of the 
easterly corners of the power house. The penstocks will be 
square, tapering from 21 ft. section at the intake to approxi- 
wwately 18 ft. at the scroll case and 80 ft. long, built of reim- 
forced concrete, box section. As can be seen from the gen 
plano! the power house (fig. 8) two penstocks will serve eac 

urbine. 

The trash racks will be about 12 ft. behind the stop logs, 
and the gates about 18 ft. beyond the racks. The distance 
from the gates to the centre line of turbine shafta will be 
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80 ft. The velocity of the water will be increased from about 


. 2 ft. per sec. at the intake to approximately 8 ft. per sec. at 


the scroll case. The turbine casings will be of the spiral, or 
volute, type, and will be moulded in reinforced concrete. This 
is an innovation in design for the “Hydro” Commission. Each 
draught tube, also the power house itself and the dams, will 
he of reinforced concrete throughout. 

For construction purposes a temporary development, fig. 6, 
is being built near the pool in order to supply light, heat and 
power for the job. A wooden crib will be built, as shown in 
fig. 8, and a wooden flume will supply water at 22 ft. head to 
two turbines which will develop about 2,200 H.p. and drive 
generators and air compressors. 

Specifications for the 12,000-H.p. water turbines were sub- 
mitted several weeks ago. Each turbine must have a full- 
gate capacity. of 12,000 mechanical m.P. at the generator 
coupling when operating under a net effective head of 65 ft. 
and at 120 r.p.m. (The maximum gross head is 69 ft. and the 
minimum is 61 ft.) The generators will normally be operated 
at from 60 to 90 per cent. of full rated load. The turbines, 
therefore, have been so designed that the best. efficiency 
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obtains with a load of approximately 10,000 H.p. Each tur- 
bine runner will be cast iron, the vanes being cast integrally 
with the crowns and bands. In deciding the award of the 
contract for the turbines, special attention is being given to 
the method for providing seal and for overcoming the un- 
balanced thrust of the runners due to wear. | 

The d ring will be made of cast iron in two sections 
and will consist of upper and lower flanges, connected by 
approximately ten stationary vanes, cast integrally with the 
flanges. The vanes will direct the water efficiently from 
casing to the guide vanes and in addition will act as stays to 
the upper and lower flanges, to resist the hydrostatic pres- 
sure acting upon the casing, and to support all superimposed 
weight. One of the vanes will provide a steel nose for the 
concrete at the junction between the end and inlet of the 
casing. The speed ring will be of such shape as to protect 
the concrete casing effectively from excessive wear from high 
velocities of the water, and also such that thin or taper 
sections of concrete will be avoided at the junction of the 
speed ring and the spiral casing. 

The movable guide vanes will be of cast steel of the 
balanced wicket type, designed to guido all water, with the 
least possible eddying, from the speed ring to the turbine 
runner. They will be pivoted and provided with cranks for 
outside connections to a cast-steel regulating ring. and will 
be fitted together, so as to reduce to absolute minimum the 
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Fre. 8.—Pian or Power House, Nrricon, CANADA. 


leakage of water when they are in the closed position. The 
vanes will be pivoted so as to be approximately balanced 
under water pressure at one-third gate opening and will tend 
to close to this ition from any operating position. 

The turbine shaft will be of open-hearth forged steel, with 
an ultimate tensile strength of 75.000 lb. per sq. in., and an 
elastic limit of not less than 37,500 lb. per sq. in. The brakes 
must be capable of bringing the unit to rest from normal 
speed in five minutes when operated with air at 200 lb. per 
8q. In. pressure. The governors will be of the water-pressure 
type and supplied: with distant speed controllers, hand-control 
Bate-limiting devices, over-speed shut-down devices, gate- 
Opening indicators, and tachometers. The normal closing 
time of the gates will be.two seconds; the governors must 
manst the gates whenever the speed varies more than one- 

alf of 1 per cent. from normal. 


After erection tests are to be carried out for a continuous 
period of at least two weeks. There may also be required a 
test of each turbine extending at least for a period of fifteen 
minutes at runaway speed; i.e., under friction load only and 
with gates full open. 

Fig. 6 shows the general layout of the proposed Nipigon 


. water-power development; fig. 7 is a section through the 


power house, showing the stop logs, trash racks, gates, pen- 


stock, turbine setting and draught tube. Fig. 8 is a plan of 


the power house, and shows the concrete penstocks and tur- 
bine settings. 

The design and construction of the Nipigon development 18 
being handled by the regular staff of the Hydro-Electric 
Power Commission of Ontario. 


(To be concluded.) 


MEASUREMENT OF ELECTRIC CURRENT 
BY THE RADIOMETER. 


THE suggestion to apply the Crookes radiometer to the 
measurement of electric current was first made by Dr. C. E. 
Hiatt, formerly of Pennsylvania University, U.S.A. He con- 
structed a radiometer with two vanes, of which faced a 
thin metallic strip which was connected by leads to bindin 
posts outside the vacuum chamber. Each etrip when hea 
by the passage of current through it would, it was thought, 
repel the vane facing it. The geometrical relations of heaters 
and vanes were such that the torques applied to the radio- 
meter suspension by the heaters would be oppositely directed. 
If the two heaters were joined in series and a current were 
sent through them a ‘'zero”’ position of the suspension 
would be established. If then a current of unknown strength 
were sent through one heater and an easily measurable cur- 
rent were sent through the other, and the latter were varied 
in intensity until the pennon should assume. its zero posl- 
tion, the intensity of the known current would equal the effec- 
tive value of the intensity of the unknown. Ve 

In a paper communicated to the June, 1919, issue of the 
Journal of the Franklin Institute, Mr. T. D. Cope, Ph.D.. 
also of Pennsylvania University, describes his continuation of 
these investigations. The instrument as first designed was 
found after repeated tests to be unsatisfactory; it was aban- 
doned and a new form designed and constructed. 
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Fic. 1. Fig. 2. 


A glass vessel was blown approximating a right circular 
cylinder with rounded convex ends. It was 30 cm. long and 
10 cm. in diameter. When in use it stood with its axis 
vertical. It was provided with four orifices, one of which, 
coaxial with the vessel at the bottom, led through a stopcock 
and ground-joint to a von Reden pressure gauge and through 
a drying-vessel containing phosphorus pentoxide to a Geissler 
air-pump. A ground-joint coaxial with the vessel at the top, 
16 mm. at its greatest diameter, admitted a ground stopper, 
prolonged into a rod 4 cm. long, from which the radiometer 
was suspended. The other two orifices were coaxial ground 
joints; their common axis was a prolonged diameter of the 
vessel, distant approximately 14 cm. from the top. These 
joints tapered from an exterior diameter of 3.6 cm. to a 
diameter of 3.3 cm. where they entered the vessel; each was 
4 cm. long, and provided with a hollow stopper provided with 
a handle. Through the stoppers were sealed platinum leads. 
Each stopper supported a mica frame which carried a current- 
bearing heater. To the top of the vessel was attached exter- 
nally and coaxial with it a horizontal disk 6 cm. in diameter 
whose limb was graduated in degrees. Over this circular scale 
moved a pointer rigidly attached to the stopper in the upper 
ground joint. The radiometer suspension was supported by a 
quartz fibre 9 cm. long and one-seventieth mm. in diameter. 
It hung along the axis of the containing vessel from the glass 
rod to which it was attached. It supported a small stirrup 
which in turn held a horizontal aluminium wire 9 cm. long 
and 0.5 mm. in diameter. To this wire was attached, each 
in the vertical plane of the wire, centrally a light wire carry- 
ing a circular plane mirror about 1 cm. in diameter, and flush 
with each end a rectangular vane of mica, 3.5 cm. horizont- 
ally, by 3 cm. vertically. 

The heaters were wound on opposite faces of vertical mica 
frames. Platinum wire 0.1 mm. in diameter was used. The 
frames were supported in the lateral ground stoppers. Each 
heater faced a vane of the suspension in such a way that the 
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turning moments given to the suspension by the two heaters 
were similarly directed. The area of a vane was somewhat 
greater than the area covered by the heater which it faced. 
‘Lhe heater wire was soldered to copper leads, which in turn 
were soldered to platinum leads through the glass. The two 
heaters were joined in series in circuit with a storage cell, an 
adjustable resistance and a Siemens and Halske milliammeter. 
The circuit was earthed to remove possible static charges. 
‘he instrument was protected from external radiation and 
a daylight; a vertical section of the apparatus is shown in 

g. 1. l 

Renee were made by means of a millimetre scale placed 
horizontally, and parallel to the mirror, approximately 45 cm. 
from it. Beneath the scale was a vertical slit illuminated by 
a 2-volt miniature lamp. A lens of 40-cm. focal length, 40 cm. 
from the scale threw an image of the slit reflected from the 
mirror upon the scale. A null method was used in making 
measurements. The readings taken when current flowed 
through the heaters were the number of degrees through 
which the torsion head of the instrument had to be turned to 
bring the suspension to its pounon of equilibrium when no 
current was flowing in the heaters. This position was indi- 
cated by a chosen “zero position ” of the image of the slit 
on the scale. 

Measurements were made with the instrument to determine 
the pressure at which the sensibility was a maximum. Read- 
ings were taken of the deflections arising from currents of 
5, 10, and 15 milliamperes in the heaters at pressures ranging 
from ł mm. to 0.01 mm. The order of readıngs was 0, 5, 10, 
15, 10, 5,.0 milliamperes. A table of data and a curve show- 
ing the results of this investigation are given in Table I and 
fig. 2. This investigation shows the existence of a pronounced 
maximum of sensibility at a pressure between 0.03 and 0.035 
mm. of mercury. In the region of maximum sensibility the 
instrument was calibrated. The pressure used was 0.0378 mm. 
of mercury. Readings were taken of the current in the 
heaters and the deflection of the vanes for currents rising by 
2 milliamperes from zero to 17.15 milliamperes and decreasing 
by the same steps. Table II shows a set of observations and 
fig. 3 square roots of deflections plotted against currents. 


TABLE I. , 
Defiection (degrees on torsion head). 

Pressure aa ec ae Pr ee eee 

mma. 5 10 15 10 | 5milliamps. 
2°08 — 7 16 7 1°5 
1°07 4 15°5 34 16 4 
0°54 6°5 27°6 61 29 T5 
0'235 12 52 117 52 12 
0'131 23 84 193 85 235 
0:0697 26 111 245 lil 26 
0'0381 315 125 272 13255 31 
0°0187 31 | 120 265 121 31 
0°0185 29°5 117°S 2555 119°5 295 
0°0096 24 100 207 99 25 


TABLE II. 


Pressure 0:0878 mm. ` Pressure 0°0878 mm. 
i EAN PE 


Current Defiection Square root Current Deflection Square root 
(milliamps.) (degrees). of deflection. (milliamps.) (degrees). of deflection. 
2'0 4 2 151 220 14°8 
4°26 18 4°24 13°0 159 126 
64 37°56 6°12 10'8 113 10°6 
87 71 8'42 8'7 725 8'51 
10°9 111 10°5 6'5 42 6°48 
13°0 157 12:5 4'3 175 4°18 
15'] 212 14°6 20 4 2 

1715 275 166 


Since the same geometrical relations existed between the 
heaters and the vanes facing them when readings were taken, 
the amount of energy falling upon the vanes depended only 
on the rate at which it was liberated in the heaters. The fact 
that the curve is a straight line shows that the turning 
moment upon the radiometer suspension is directly propor- 
tional to the energy which falls upon the vanes. It is believed 
that the device of liberating the energy from electric heaters 
within the vdcuuin space has not been employed heretofore 
to establish this principle. 

An attempt was made to increase the sensibility of the in- 
strument by blackening the faces of the vanes adjacent to 
the heaters with camphor smoke. Readings were made at a 
pressure of 0.0297 mm., but the deflections showed no rise 
in sensibility arising from the blackening. Measurements 
made of the resistance of the two heaters in series when cur- 
rents of various intensities were flowing through them gave 
the following results :— 

Resistance of heaters. Current in heaters. 
14.54 ohms 0.6 milliampere 
14.56 ohins 15.0 milliamperes 

In conclusion, there is to be pointed out the possible useful- 
ness of the principle employed in this instrument in an indi- 
cator of effective values of currents of rapidly varying direction 
ard intensity. Its use in circuits containing spark gaps in 
which the added resistances of the heaters would be appre- 
ciable is suggested. The instrument is usable onlv when 
thoroughly shielded from radiation and mechanical vibration. 
It has the disadvantage of a complicated construction and 
rather sluggish action in reaching its final reading. 


A CONFERENCE OF RESEARCH 
ORGANISATIONS. 


a 


A SCHEME for the organisation and development of scientific 
and industrial research was sanctioned by Parliament in 1915, 
and involved the formation of a committee of the Privy 
Council to which was attached an advisory council, the latter 
being composed of men prominent in industry and others 
eminent in pure science. Following on the original organisa- 
tion, industrial associations of manufacturers were formed 
under the auspices of the Council, and by their co-operation 
the possibilities of research have become more widely known 
and better understood. As a consequence of the initial move- 
ment, rival scientific research associations were set up, and 
the eagerness with which they were etarted indicated that 
the Government scheme had not met with such general 
approval as was anticipated. 

Those responsible for the Government scheme were, there- 
fore, well advised to call together members of research organi- 
sations to deliberate on problems that invited criticism. 


Such was, apparently, the object of a meeting held at the 


Board of Education offices on July 29th, under the pre- 
sidency of Sir W. S. McCormick, LL.D., Chairman of the 
Advisory Council, when representatives of research associa- 
tions and other research organisations met members of the 
Council for Scientific and Industrial Research. The object 
was to elicit opinion not to issue instructions; and as necessity 
arises future meetings will be called. 

The list of firms and research associations present at the 
meeting is too long for reproduction, but some 30 were 
represented. The Italian Embassy and the Belgian Minister 
both sent delegates, while, in addition to the chairman and 
secretary (Sir Frank Heath, K.C.B.), Prof. J. A. McClelland, 
F.R.S., Sir Maurice Fitzmaurice, C.M.G., F.R.S., Sir George 
T. Bailey, F.R.S., and the Hon. Sir Charles A. Parsons, 
K.C.B., F.R.S., attended as members of the Advisory Council. 
The chairman stated that already nine research associations 
were in being, eight more approved by the department were 
only awaiting the licence of the B. of T., while the admission 
of 12 others was still under discussion. Four topics engaged 
the attention of the meeting: (1) formation of a records 
bureau; (2) conditions of employment of research workers 
by research associations; (3) co-operation amongst research 
associations for the study of accessory materials or equipment; 
and (4) subscriptions to research associations. , 

Mr. A. P. M. Fremine, O.B.E. (British Westinghouse 


Co.) explained the objects of the records bureau as the 


collection and circulation of all available knowledge about 
any special industry, but he intimated that it might not be 
expedient at the present time to initiate such a scheme 
on international lines. He generally approved the suggestion 
of the department to undertake only what could be economi- 
cally handled and made thoroughly trustworthy. He urged 
that besides circulating the bare records of the Research 
Associations an effort should be made to preserve the 1m- 


_ cidental, but often valuable, matter that resulted from & 


research investigation. Mr. Fleming also called attention to 
the danger of giving too exclusive attention to the accumula- 
tion of masses of indirect or incidental features of information. 
Collection of such material from foreign research organisations 
or from obscure sources generally inaccessible to the public 
was eininently desirable, ‘* but there is a grave risk in launch- 
ing out and forming a central bureau, extending to work o 
this kind, of making it instead of a live intelligence depart- 
ment, really a dead museum.” Attention was further urge 
on the desirability of linking up all who were engaged in 
the work of research. Intercourse was to be encouraged by 
every means, with the view of removing the evils of secrecy. 
Under the common menace now threatening industry, secrecy 
should be reduced to a minimum. The importance of educa- 
tive influence could not be overlooked, for employers, labour, 
and the consumer shared alike in the responsibility of en- 
couraging research, and this responsibility was increased by the 
growing tendency for State aid and State control to interfere 
with industry. 

Major Buiss (Woollen Research Association) urged the need 
of founding more and better technical libraries in provinci 
centres. In the absence of such facilities he suggested that 
arrangements be made for the proposed bureau to transmit 
copies of, or extracts from, papers on application from re 
search workers. 

Mr. C. Beck, C.B.E. (Scientific Instrument Makers), desired 
some restriction to be placed on indiscriminate publication. 
It was desirable that the position of individual researc 
associations with regard to work which they had originate 
should be clearly defined. He admitted that in cases 1n whic d 
different trades had a common interest, communications woul 
be essential to prevent overlapping of work; 1t was therefore 
of importance to know what steps the Department propose 
to take in order to safeguard the interests of associations 
already disclosing facts with the view of benefiting the trades 
concerned. The danger of information de ted with the 
bureau reaching the hands of competing companies of different 
nationalities was not to be overlooked. q 

Mr. A. E. Martow (Boot and Shoe Research) commente 
on the unwillingness of Americans to supply intelligence, 
and suggested that the records bureau might be usefully 
M pioved in quickening the interchange of ideas and informa- 
ion. 
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Mr. J. W. Wiuuiamson (Scientific Instrument Makers) ex- 
pressed anxiety lest the funds of the Department should be 
absorbed in the formation of a bureau to the detriment of the 
immediate purposes of experiment and inquiry. 

Sir FRANK HEATH, K.C.B. (Secretary of the Department of 
Scientific and Industrial Research), ın reply, declaréd that 
the ownership in scientific results remained in the hands 
of the members of the Association; each association held that 
property in trust for its members. Secrecy where necessary 
could be secured and guaranteed by dividing the bureau into 
a confidential and non-confidential section. Communications 
could be sent to either section, but, if sent to the former, 
the Department would ensure privacy. Information from 
the bureau would be forwarded to others only with the know- 
ledge and consent of the party depositing the information. 
But contidential matter might sometimes be of great value 
to another Research Assoclation, and in that case the bureau 
would be prepared to negotiate the transference of that in- 
formation on agreed terms. The Council was alive to the 
danger of devoting energy to the collection of the dead dry 
bones of science, and whatever services the bureau could 
render would be additional, and would entail no burden 
on the ‘‘ million fund ’’ earmarked for research. The Depart- 
ment had an annual vote in Parliament as well as the 
“ million fund,” and efforts would be made to persuade the 
Treasury to allow fresh funds to be voted for the purposes 
of the bureau. It was the primary duty of a research associa- 
tion to have its own library and records bureau. The central 
authority would not relieve the associations from getting their 
own information. At all times the central bureau would he 
ready to assist in distributing matter difficult of access, but 
it would be unwise to undertake an agency for sending out 
extracts of papers on all and sundry subjects. 

Sir HERBERT JACKSON, K.B.E., F.R.S., supported collection 
on the ground that it was desirable to set up some body to 
act as a kind of trustee of progress and activity on the subject 
of research. Such a body would keep a watchful eye on the 
whole amount of national research, and, being in possession 
of this confidential information, would be competent to spur 
on others who were not doing what ought to be done, and 
would survey the whole field. 

The second item for discussion affecting the conditions of 
employment of research workers has been the subject of much 
hostile comment. Section 14 on the conditions under which 
grants are made to students found little favour at the meeting. 
„Alderman J. P. Hincucuirre (Woollen Research Associa- 
tion) insisted that the success of endeavours in research would 
depend on the generosity and fair-mindedness with which 
the agreements with research workers were treated. The 
Investigator should be paid such a salary as to relieve him of 
all family anxiety, otherwise his mental effort would depre- 
clate. If the confidence of workmen was to be enlisted, care- 
ful and generous consideration must dictate the agreement. 

Sir F. Herata, K.C.B., read a letter from the director of an 
engineering research laboratory that criticised the original 
suggestion. ‘‘One general criticism of this pamphlet is that 
1t regards the research worker merely as an individual and 
not as a member of a team.” ‘*‘ The payment of special 
amounts on account of successful work creates the worst 
spirit on a research staff. A successful result is hardly ever 
the work of a single man. Special grants are liable to cause 
Ul-fecling and secrecy and exclusiveness. The director is 
responsible for assessing pieces of work to different individuals, 
and it puts hiin in an unfair position. General individual 
merit should be rewarded by salary increases, and successful 
research work should be rewarded by a grant to be divided 
amongst all members of the research staff whether they have 
participated in the successful research or not.’’ After some 
remarks on the position of the director, the writer proceeds 
on the question of publication. ‘* Whilst it may be undesir- 
able to publish some things the majority of the work done in 
& laboratory can be published. and every encouragement 
should be given to prepare papers for publication. When it 
ls undesirable to publish the results of research, there is 
usually no difficulty in giving an account of the research.” 
Finally the writer insists that it is untrue to say that ‘‘ the 
ultimate aim of industrial research is mainly financial profit.” 
‘The main object of industrial research is to build up a 
strong and progressive industry.” Very general agreement 
with the tenor of this letter was expressed. 

Mr. W. Greenwoop (Cotton Research Association) re- 
marked that where a man was working for a bonus as against 
a salary, he often lost that real interest in his firm and in 
his industry that he ought to have; he became obsessed with 
the thought of how his efforts might affect the reward he 
would receive. 

Sir Georce T. Beisy, F.R.S. (Director of Fuel Research), 
pointed out that it was a very difficult and dangerous practice 
to begin apportioning the special share of credit to each 
member of a research staff to be followed by a money pav- 
Ment. Special bonuses tended to make men narrow-minded, 
and nothing was thought of but to make that particular 
department successful, and to show how much was saved. 

Sir Hersert Jackson, K.B.E., F.R.S. (Scientific Instru- 
ment Research). viewed with consternation the proposal to 
give any kind of bonus. On any research work being done. 
it was better for all concerned to meet and discuss it. so that 
each mind might bring its little bit of knowledge to the sum 
total. Such mutual assistance would have to stop instantly: 

the only wav is to remember, that when you get a good 
man you should pav him well, and when you have got your 


good man, give him a feeling of security of tenure by in- 
creasing his el puke 

The SECRETARY invited opinion upon the difficulties that 
might arise, if a worker wished the result of his work to be 
patented and the Association declined to give permission. 

Lieut.-Col. M. O’GorMaNn (British Aircraft Constructors) 
related his experience in trying to prepare some form of 
agreement which might be accepted, both by engineers and 
by employing firms; and admitted the difticulty of the position 
outlined by the secretary. He did not think that firms 
attempted to touch the inventions of their workpeople; the 
workman came in without agreement, and was free to protect 
what he pleased. Higher skilled men were generally bound 
by agreement to assign their devices and inventions to the 
firm, leaving it to the generosity of the firm to make a 
reward. This he regarded as a perfectly good arrangement, 
but it did not meet the case of the aggrieved worker who was 
prevented from patenting on his own behalf. He did not 
think that the individual inventor should be rewarded ad hoc 
for his invention, when he was a whole-time employé of a 
firm, and this opinion met with general approval. The proof 
of good organisation was team work, and the death of team 
work was individual pulling against one another, working 
up secrets and then crystallising them into a patent, in order 
to put it before the management in the hope of getting a 
money reward. 

Mr. W. Dixon (Manufacturers’ Research) gave, a8 a possible 
solution, a plan whereby all employés had a right to patent 
their own ideas on the condition that the employers had a 
free use of the patent for all time. The share of the employer 
was @ free use of the inventions of all the employés, but 
the patent part was the property of the patentee. 

The Hon. Sir CHAktes A. Parsons, K.C.B., F.R.S., claimed 
that a man was quite at liberty to patent things done În his 
own time, which he was not employed upon, and which had 
no connection with his employer's business, but had no right 
to apply for a patent for anything in connection with the 
employer’s business. 

Alderman J. P. HINCHCLIFFE considered that a financial in- 
ee was necessary to prevail on a workman to give of 

i t. 

Mr. NAPIER PRENTICE (Diesel Oil Engine Users) contended 
that the true inventor did not carry out hig researches for 
a money reward. This Research Association need not give 
him a pecuniary remuneration for his work, but it should 
encourage him to proceed with his schemes. 

Lieut.-Col. M. O’Gorman introduced the third subject on 
the agenda paper, the desirability of co-operation amongst 
Research Associations for the study of accessory materials 
or equipment. He compared co-operation with the quarry 
inaterial used to build up the greater edifice in which all 
research associations took part. Co-operation was directed in 
industrial organisations to secure industrial advantages, which 
might be obtained by what was apparently a gratuitous 
sharing with others of the good things collected by one's own 
efforts. Where the industries did not compete with one 
another co-operation for the common end could more easily 
be initiated than where there was competition, and therefore 
it was for the study of accessory materials that one might 
hope more easily to get co-operation for research. Progress 
in one branch of industry proved to be profitable to many 
others quite disconnected. 

Sir FranK HEATH was inclined to favour the proposal, that 
joint committees should be appointed to include representa- 
tives of a number of associations, and that these joint com- 
Inittees should have specific problems referred to them, and 
that by agreement between the various associations contribu- 
tions should be made to finance the investigations. There must 
be many subjects, where several research associations were 
directly interested in some particular, which though it might 
not be the main product of the industry was yet of great 
importance to all. His proposal was, that committees ad hoc 
should be set up to learn whether this was the most successful 
way of proceeding. 

Alderman HINCHCLIFFE suggested that in the case of allied 
associations having a common interest, each should elect two 
or three members to serve on the associations of the others. 
The points of contact with the several combining associations 
would be easily recognised, and that association would be 
appointed to carry out the research that was best adapted for 
the purpose. 

Sir W. J. Jones, K.B.E. (British Refractories), introduced 
the fourth subject, subscription to research associations, and 
pointed out that the success attending the formation of 
associations depended on securing sufficient subscriptions 
from the industry immediately interested. The recommenda- 
tions of the Department were open to grave objections. 
Schemes had been suggested as a basis for determining the 
amount of subscriptions including a levy on (1) total capital: 
(2) average annual profits; (3) annual wage bill; (4) number 
of employés; (5) volume of the output: (6) value of output: 
and (7) amount of plant. Obiections could be raised to each of 
these; every one involved the disclosure of facts appertaining 
to the business of individual firms. It was equally easy to 
raise objections to the voluntarv system, since it encouraged 
applications to firms outside the industry itself, and was 
liable to entail a duplication of applications for subscriptions, 
that might weaken the active interest which each firm in an 
individual industrv ought to feel for its particular Research 
Association. But time and experience must correct anomalies 
and remove difficulties. The formation at the moment of 
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a kind of super-association to be built up out of and on top 
of these Research Associations could not be approved. 

Mr. W. Grexnwoop (Cotton Research Association) thought 
that by voluntary subscriptions sufficient security of tenure 
was not assured to those who were employed in research work, 
to which Sir W. Jones replied that each subscription was 
accompanied by a guarantee for its continuance for five years. 

Sir NK HEATH thought that confusion would follow the 
adoption of different policies. He believed that eventually 
voluntary assessment would be based on some uniform pro- 
cedure to be discovered by the Association itself. He did 
not think that any pecuniary difficulty would arise from lack 
of uniformity, and congratulated the Council on refusing to 
prescribe a uniform procedure. 

The meeting concluded with the usual votes of thanks. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Ssrron-Jonges, O’DgLt AND 
TEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


19,838. ‘ Electric contact breakers.” J. Barnarp. August 4th. (France, 
June 5th, 1917.) 

19,999. ‘* Electric cable attachment for sparking plugs.” H. F. HOLWORTHY. 
August 14th. 

20,237. “ Electrical switches.” C. F. Newsy. August 18th. 

99,252. “ Thermionic amplifiers.” J. Scott-Taccart. August 18th. 

20,260. “ Automatic push telephone apparatus.” W. P. THomrson, 
(Hames.) August 18th. 

20,261. ‘‘ Automatic push intercommunication telephone apparatus.” W. 
P. Tompson. (Compagnie Generale de Telegraphie et de Telephonie.) 
August 18th. 

20,269. “ Vacuum tube devices for wireless telegraphy.” J. Scott-TacGart. 
August 18th. 

20,279. “ Dynamo-electric machinery.” J. W. BurveicH and Lo-THERMO 
Patents, Lro. August 18th. 

20,284. “Controlling apparatus for electrically-operated hoisting mechanism. 
&c.” British THomson-Houston Co. and R. D. Given, August 18th. 

20,288. “ Wireless reception apparatus.” J. Rosinson. August 18th. 

20.313. ‘ Sparking plugs.” R. Breton. August 18th. (France, June 4th.) 

20,325. “ Electric switches.” A. Poucnain. August 18th. 

20,343. “Sparking plugs.” W. Mur. August 19th. 

20,363. * Combined direct and indirect lighting fitment.” 
WORTHY. August 19th. 

20,368. “ Combined electric bell and battery.” S. R. Brown. August 19th. 

20,369. “ Internal-combustion engine ignition distributor, commutator or 
timer.” J. Crank. August 19th. 

20,371. “ Shade carriers for electric lamps.” D. L. Dk Morr. August 19th, 

20.384. ‘Combination ignition switch for petrol-driven vehicles.” F. E. 
Ewer and P. A. TELLINGHAST. August 19th. 

20,387. ‘Telephone exchange systems."’ G. Deakin and Western Evtc- 
tric Co. August 19th. 

90,398. ‘ Wireless telegraph transmitters.” H. J. Rouno. August 19th, 

20,399. ‘‘ Wireless direction finders.” H. J. Rounp. August 19th. 

20,400. “ Electric lamp.” E. L. THomrson August 19th. 

20.412. “ Electro-magnet circuit interrupters.” Rurnarpt & Co. 
August 19th. (Germany, March 19th.) 

2,442. “ Gravity controlled mercury contact maker for controlling elec- 
trical circuits.” W. H. Bikker and R. H. Parker. August 20th. 

20,444. “Sparking plugs.” W. A. Tait. August 20th. 

20,460. “Selecting devices for automatic telephone systems.” E. A. 
PeritHory, J. E. CoLLyeRr and Sizmens Bros. & Co. August Wth. 

20,478. * Device for securing electrical cables, &., to walls.’ G. H. 
ScHoLes. August 20th. : 

20,482. “ Ignition devices.” J. S. Coyle. August 20th. 

20,487. “ Sparking plugs.” J. BartHoLossw and R. RUTHERFORD. 
August 2th. 

20,491. “Incandescent lamps.” J. S. Witners. (Schlesinge:.) August 2Wth. 

20.505. “ Electric switches.” A. G. THorxton. August 2th. 

20,506. ‘Electric couplings.” E. H. Fuller and Ross, CouRTNEY & Coa. 
August 20th. 

20,513. ‘ Electrical indicators for railway, &c."" J. GARDNER. August est. 

0,518. “ Electric furnace for continuous heating of rivets, &c.’’ A. ImpBgry. 


August 2lst. 
20,531. ‘Alternating current relay.” AUTOMATIC TELEPHONE MANUFACTUR- 


tio Co. and G, W. Firnn. August 2lst. 

20,535. “ Electric fuses... H. F. McLovuctin, Simpcex Conourts, LTD., 
and L. M. WarsrHouss. August 2]st. 

20,542. “f Welding electrode holders. E. E. DacLisn Ww. L. Lorki and 
H. B. Swirt. August 2lst. 

20,544. “ Dynamo electric machinery.” T. L. R. CooprgR. August 2lst. 

49.548. ‘Electric signalling systems.” WESTERN Evecrric Co. (Western 
Electric Co.) August 2lst. 

20,588. ‘Cases, &c., for spark plugs.” R. S. Gross. August 2lst. 

20,601. “ Electrical resistance units.’ ABBOT TURNER & Co. and C. C. 
Turnkk. August 2ist. 


S. S. Gatrs- 


20.605. “Obtaining currents of two periodicities from one generating 


unit.’ H. A. L. Bakry. August 22nd. 

2,612. "“ Memorandum devices for use with telephones, &c.” J. M. 
Hlartekstey. August 22nd. 

2,627. “ Electric relays.” AUTOMATIC TELEPHONE MANUFACTURING Co. and 
A. E. Hupp. August 22nd. 

20.628. “ Telegraph printing systems. Automatic TELFPHONE MaANUFACTUR- 
tO Co. H. H. Harrison and S. R. Satta. August 22nd. 

20.635. ‘Locking device to prevent use of electrical mechanism.” D. 
Rykxg. August 22nd. 

20,644 ‘ Magneto-electric devices for operating clutches, &c." C. F. 
Siaxks and M. Warker. August 22nd. i 

20.645. “ Magnetically-operated friction clutch.” C. F. Shasęs and M. 
Waker. Augu“ 22nd. 

06. “Electric hoisting or winding apparatus.” Britis THOMSON- 
Hovsron Co. (Compagnie Francaise, Thomson-Houston.) August 22nd. 

20,669. ‘Electric ignition apparatus for internal-combustion engines.” 
M.-L. Macxero Synpicate and E. A. Watson. August 22nd. 

20.687. “ Electrical furnaces.” A. Ermer. August 22nd. 

90.688. Electric ovens. E. L. SmaLLeY. August Rnd. 

HIG. “Locking device for electrice and gas fittings.” J. H. COLLINGS. 
August 2nd. . 


hin 7 Comite aei Wale nce E. T. Haves. August 23rd 
20,739. electric hooters, &c., for motor vehicles, &c." eae re 
August 23rd. o i , E. Baueourt. 


20,760. “ Senderless automatic telephone satellite systems." G l 
and WESTERN Exvecrric Co. August 23rd. ) e Deanin 


20,775. ‘“‘ Current distributors of electric ignition systems, &c.” 
RUNBAKEN. August 23rd. y ’ J. H. 


20,776. “Magnetos.™ J. H. RUNBAKEN. August 23rd.. 


20,784. “ Production of caustic soda from brine by electrolysis,” J.K 
Naik. August 23rd. i -e 


20.789. “ Magneto carrier, &c.” F. R. Simms and Simms Moror Units 
Lro. August Jord. i 
20.790. “ Miners’ electric safety lamps.” T. Stretton. August 23rd. 
20,790-1. ‘‘ Miners’ electric safet lamps.” Haslam & 
August 23rd. i ! SPNA, 
20,791. “ Miners’ electric safety lamps.” J. W. Jones. August 23rd. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 


19,108. ELECTRO-MAGNETIC METHODS OF DETECTING SUBMARINES. R. Beattie. 
December 27th, 1917. (130,350.) 
1918. 


1,833. TELEGRAPHIC AND OTHER INSTRUMENTS AND INSTALLATIONS. J. Hettin- 
ger and C. A. Vandervell. January 3lst, 1918. (Cognate application 
7,948/18.) (130,368.) 

1,886. WIRELESS SIGNALLING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) February Ist, 1918. (130,369.) 

2,030. ELECTRIC CONTACTING DEVICES CONTROLLED BY SOUND, WAVES AND THE 
LIke. A. C. Heap and A. B. Field. February 4th, T918. (130,375.) 

2,031. ACOUSTICALLY-OPERATED ELECTRIC CONTACT ACTUATING MECHANISM AND 
SYSTEMS EMPLOYING THR saMe. A. C. Heap and A. B. Field. February 4th, 
1918. (130,376.) 

2,746. ELECTRON DISCHARGE DEVICES. British Thomson-Houston Co. 
(General Electric Co.) February 15th, 1918. (130,400.) 

2,796. Exectric recays. L. B. Turner. February 16th, 1918. (130,408.) 

3,244. MEANS FOR DETECTING SMALL ELECTRIC CURRENTS. J. S. E. Townsend. 
February 23rd, 1918. (130,429.) 

7,252. ELECTRICAL SIGNALLING SYSTEMS. Western Electric Co. (Western 
Electric Co.) April 30th, 1918.. (Convention date not granted.) (130,432.) 

8,941. D\NAMO-RLECTRIC MACHINERY. J. W. Burleigh. May 30th, 1918. 
(130,425.) 

10,535. IGNITION PLUGS. W. F. M. Edwards. June 26th, 1918. (130,438.) 

11,613. ELECTRIC LAMP HOLDERS AND THE LIKE. H. T. Wilkinson and 
Wardle Engineering Co. July 16th, 1918. (130,441.) 

12,125. PROCESS FOR ELECTRO-FLATING METALS, AND PARTICULARLY FOR COPPER- 
ING IRON AND STEEL. Q. Marino. July 25th, 1918. (130,446.) 

12,315. ELECTRO-MAGNETIC SPEEKD-CHANGING GEAR. Menco-Elma Syndicate. 
September 22nd, 1917. (119,651.) 

12,322. ELECTRO-PNEUMATIC BRAKING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) July 29th, 1918. (130,451.) 

12,369. SPARKING-I'LUGS FOR INTRRNAL-COMBUSTION ENGINES. J. K. White 
and Baynes & Partners. July 30th, 1918. (130,452.) 

12,593. CONSTANT CURRENT DYNAMOS. Trier & Martin, V. A. Trier and S, 
Smith & Sons. August Ist, 1918. (Addition to 5,652/10.) (130,473.) 

13,314. APPARATUS FOR MEASURING THR AVERAGE MAXIMUM DEMAND IN KILOVOLT 
ANPERKS FROM AN ALTERNATING CURRENT SUPPLY. A. E. Jepson and O. Howarth. 
August 16th, 1918. (130,485.) 

13,510. SIGNALLING ON FRIMARIFS OF TELEPHONE OR TELEGRAPH PHANTOM CIR- 
cuits. E. S. Ritter. August 20th, 1918. (130,489.) 

13,536. MEANS POR DETERMINING THE DIRECTION OP A DISTANT SOURCE oF 
ELECTRO-MAGNETIC RADIATION, R. E. Ellis. (F. Adcock.) August lst, 1918. 
(130.490. ) 

13,580. FORM OP PORTARLE ELECTRIC LAMP. A. R. Upward. August 2ist, 
1918. (Cognate application 17,038/18.) (130,491.) 

14,079. ELECTRIC FURNACES. A. D. Keene. September Sth, 1917. (119,228.) 

14,815. FLECTRICALLY-OPERATED PULLEY BLOCKS HOISTS AND THE LIKE. H. 
Morris, Ltd., G. A. Robertson and W. N. Weston. September 12th, 1918. 
130,500. i 
' T DIAPHRAGMS FOR GRAMOPHONES, FHONOGRAPHS, TELEPHONES, AND THE 
aT T. Collier. September 28th, 1918. (Cognate application 7,815/19.) 
(130.507 .) : 

16,261. MEANS FOR ATTACHING SHADES OR GLOBES TO ELECTRIC LAMP HOLDERS. 
T. Cracknell. October 7th, 1918. (130,511.) 

17,386. SPARKING PLUGS FOR IGNITION PURPOSES. 
24th, 1918. (130,516.) 

17,731. EL&CTRICALLY-HEATED FABRICS. 
(130,518.) . 

18,078. ELECTRO-MAGNETIC WAVE-SIGNALLING SYSTEMS. 
ber 4th, 1918. (130,520.) 

2919. 


1,071. Exectric BATTERIES, S. F. Tyler and E. H. Naylor. January 15th. 


1919. (130,545.) 
2.485. IGNITION systems. Splitdorf Electrical Co. December th, 1916. 


A. E. Heath. October 


A. S. Lucas. October 30th, 1918. 


N. Lea. Novem- 


3,361. MACHINE FOR USE IN ELECTRIC WELDING. A. Faure. February llth, 
1918. (123,320.) : 

3,990. AUTOMATIC CUTIN AND CUT-OUT ELECTRIC SWITCHES. Fuller Accumu 
lator Co. and A. P. Welch. February 18th, 1919. (130,557.) 

5,559. Srark PLUGS. E. M. Johnson. March 6th, 1919. (130,564.) é 

G.308. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. L. M. J. > 
Bour. June 29th, 1918. (129,256.) c 

12,594. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. H. W. Car 
penter. May 17th, 1918. (127,253.) 
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Heating Water Electrically.—In £.7.Z. for June ioe 
last, it is shown that heating water electrically for industri f 
and commercial purposes is economical, and that its use 15 o 
special importance in areas supplied by long-distance ae 
mission. An apparatus is described that is manufactured y 

A. Ritterhaus, of Kassel. It takes 3 Kw., and 18 prov? 
with a thermostat, by which the current is interrupted wie 
the water reaches a given temperature. The average daily 


consumption in a given year was 15.4 units, and the maximum 


consumption on any one day 22 units, and the average num 
of hours of use per day about 6 hours. 
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AUTOMATIC HEAT CONTROL. 


In the process of cooking or heating, the desired result is 
achieved by raising bodies or air to a certain tempera- 
ture, or series of temperatures, and maintaining them in 
that condition for a given time. 

One is apt to take it for granted that this end can be 
attained by the steady release of heat energy at a constant 
rate; on the contrary, however, if the result aimed at 
is a steady temperature, irregular, and even intermittent, 
emissions of heat are generally required to compensate for 
losses, air changes, rise or fall in the temperature of the 
environment, and other circumstances. 

Experiments on the heating of rooms in ordinary occupa- 
tion by means of electric radiators controlled by thermostats 
have shown in a striking manner the irregular output of 
heat that is needed, and suggest that where any method of 
artificial heating is employed without automatic control, 
great waste occurs; even if care is taken to vary by hand 
from time to time the capacity of the heating elements in 
use, the result is not much more economiéal than the older 
method of throwing coal on the fire when the room 
becomes chilly, and opening.the door when it becomes too 
hot. 

A little consideration of this matter suggests that the 
supply of heating service to the consumer may often be 
split up into two components :— 

The heavy work of maintaining rooms at a temperature 
substantially above that of the outside air by means of a 
steady delivery of heat energy which, on account of the 
large amount required, must be obtained from an inexpen- 
sive source ; and, in addition, the lighter work of providing 
a smaller, and generally intermittent, supply of heat to 
compensate for variations and to keep the final room 
temperature at the required degree. The secondary heating, 
heing capable of automatic control, should, and need only, 
be relied upon to provide a fraction of the total heating 
effect required, so that its cost becomes of less importance, 
particularly as by its use waste of the primary source of 
heat is diminished. 

In short, fires or a hot-water system can be used in as 
regular and efficient a manner as their characteristics permit, 
being operated to maintain only the minimum temperature 
desired under normal circumstances, and supplemented by 
electric heaters with thermostatic regulation, which can be 
set to deliver heat at varying rates in answer to any 
demand arising from changes of outside temperature, 
ventilation, or the cooling effect produced by opening doors 
or neglect of fires. 

In this way the inexpensive, but less easily regulated, 
source provides the larger and steady portion of the service, 
and the more expensive, but easily regulated, source takes 
care of the peaks and irregularities. 

Experiments in maintaining store-rooms at steady 
temperatures by automatically-controlled electric heaters 
have shown in a striking manner the advantage and 
economy of the method, and it appears to offer valuable 
possibilities as a supplement to hot-water systems, particu- 
larly in large buildings, where the results of using central 
heating alone are often disappointing by reason of the very 
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uniformity of the heat delivery ; the differences in the uses 
to which rooms may be put, unforeseen causes of heat loss, 
changes in use and in furnishing after the heating installa- 
tion is complete, all contribute to the difficulty, and make a 
secondary and self-adjusting heat source most desirable. 

The principle of mixed heating is worthy of investigation ; 
many sources of waste or cheap heat have been neglected 
because they are intermittent, difficult to regulate, or insuffi- 
cient to produce the temperature needed. By arranging to use 
them to the limit of their capacity, and making up any addition 
required by means of electricity, economy may often result. 
A notable example is at hand in the practice of steel makers, 
where in some cases the metal is preheated with coke, and 
the process is completed in the electric furnace. In house- 
hold work there is still something to be done with the waste 
heat of range fires ; even after hot water has been provided, 
the flue temperatures are high, and architects and engineers 
may wll consider to what extent further heat can be 
recovered by means of tanks for storing warm water, or by 
built-in drying or hot cupboards, in which hay-box cooking 
can be carried out, or even arrangements made for operating 
jacketed electric ovens, in which electricity would often only 
be called upon to raise the temperature from, perhaps, 
100° F. to the cooking point. 

The problems of recovering waste heat from household 
fires, without destroying the necessary draught, and then 
providing a means of “ topping up,” are worthy of consider- 
ation, and any success which may be achieved will help to save 
fuel and reduce smoke, and may enable the supply engineer 
to secure yet another class of electricity-user able to pay a 
fair price and create a load of considerable diversity. 


IF research is not to become a byword 


International. “for inefficiency and ineptness, it is necessary 
Co-operation in : 
Research, tO do a great deal quickly. At present 


there is a great deal of cackle, but the 
egg is not easy to discover. We refuse to admit that a 
manufacturing concern which equips itself with a chemical 
laboratory and a physical testing room has done all that is 
necessary to contribute to progress in this matter. 
Researchers are made, not born, and they must be trained to 
act on their own responsibility, with freedom from the 
ignorant fear which lies at the back of the evasiveness and 
non-committal attitude of which we nowadays hear so 


much. 

The international aspect of the research problem recently 
received attention at a Conference held in Brussels. Before 
tle war, many international bodies had grown up as a 
result of the necessity for the precise definition of standards, 
and for collecting scientific observations from stations all 
over the world, and those bodies, of which the International 
Electrotechnical Commission may be regarded as a typical 
example, were doing a great deal of very important work. 
The war interrupted international working, particularly as 
between scientists in mutually hostile countries, and it 
scems that in the Peace Treaty Germany has, with certain 
exceptions, agreed to withdraw from all conventions of a 
scientific or technical character. 

The inference is that the old conventions are stil] in 
existence, including the victorious belligerents and the 
neutral powers. Emanating apparently from America, the 
idea of the allied countries seems to be to withdraw from 
such associations as may still exist, and to found new ones, 
the neutrals being, as 7%e Times expresses it, “left in 
the air.” 

The objects of the International Research Council 
established by the Conference are defined to be :— 

(a) To co-ordinate international efforts in the different 
branches of science and its applications. 

(b) To initiate the formation of international associations 
or unions deemed to be useful to the progress of science. 

(r) To direct international scientific action in subjects 
which do not fall within the province of any existing 
association. 


(d) To enter, through the proper channels, into relations 
with the Governments of the countries adhering to the 
Council to recommend the study of questions falling within 
the competence of the Council. 

The published summary of the Report tells us nothing of 
the identity of the scientists who assembled at Brussels, 
except that there were 17 representatives of Great Britain, 
including the Astronomers Royal of England and of 
Scotland, Profs. Lamb, Sherrington, and Turner, and Drs, 
Bateson and Glaisher ; over 20 representatives from France ; 
about the same number from the United States ; twleve 


: from Canada and one from New Zealand, while Belgium is 


stated to have been “naturally well represented in all 
branches of science.” We are not told who chose these 
representatives. The Royal Society took some part, and, it 
seems, an important part in the business, but it appears at 
least doubtful if any other scientific association had anything 
to do with it. 

We should certainly like the question cleared up from 
the electrical point of view, with special regard to the 
Internationa] Electrotechnical Commission, the field of whose 
labours has only as yet been scratched. Are we to assume 
that it has been dissolved? Or will it be superseded by, 
or absorbed in, one of the new “ International Unions” 
which are being formed under the wgis of the International 
Research Council ? 


We have read the letter which appears 
in our “Correspondence” columns to-day 
from an able and experienced engineer 
who has been on active service for four years, with shame 
and indignation. Unfortunately it does not stand alone ; 
others who have had a like experience have come to us and 
told us of the difficulties that they have met with in their 
endeavours to return to civil occupations. 

We are fully aware of the fact that the conditions which 
at present prevail in the electrical industries are not favour- 
able to the rapid absorption of men into civil employment ; 
there is plenty of work to be done. but the uncertainties 
of the position with regard both to labour and to trading 
conditions in general hamper employers in embarking 
upon new contracts. We hope and believe that the 
situation will quickly improve, and that the nation will 
settle down to cope with the huge volume of work that is 
awaiting attention. 

But that is not the subject of our complaint. What we 
strenuously protest against is the cold and unsympathetic 
reception accorded to so many ex-Service men—the men 
who have fought our battles and risked their lives in order 
to gain the victory by which this country and the whole of 
the British Empire has been rescued from ruin, from 
despicable servitude to a brutal race, and from ignominy 
unspeakable. We trust that the cases that we have met 
with are exceptional—but there are far too many of them, 
where there should be none. We refer particularly to 
examples of men who have been fortified with the assurance 
that they would be reinstated in their posts on their return, 
and to the numerous appointments which have been con- 
ferred upon men who have not seen military service, and 
who are actually in possession of suitable berths. We are 
not finding fault with the latter, most of whom have 
rendered invaluable service to their country by staying at 
their posts, and have undergone exceedingly arduous and 
wearing strains due to overwork and anxiety during tne 
war. (urcriticism is directed against those who, in filling 
appointments, have failed to give that preference to 
unemployed ex-Nervice men to which they are justly 
entitled ; let these men first be restored to industrial service 
before men already employed are transferred. We ourselves 
have had occasion to fill vacancies on our staff; we have 
made it a rule that ex-Service men shall have the preference, 
and we have had no difficulty in satisfying our requirements 
from their ranks. 

With regard to the former question—the reinstatement 
of men in their former posts—this is an obligation of 
honour, and to fail in its due discharge is in our opinion 4 
disgraceful and unpatriotic breach of faith. 


Service Men 
Cold-shouldered. 
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THE PRODUCTION OF ELECTRO-MEDICAL 


APPARATUS IN 


GREAT BRITAIN. 


By CUTHBERT ANDREWS. 


Tue history of the development in recent years of 
the electro-medical and X-ray industry in Great 
Britain is typical of that of many branches of British 
electrical engineering. Our manufacturers were far 
from allowing their foreign competitors to hold an 
uncontested market for this class of apparatus—on 
the contrary, in no country was electrical machinery - 
of this nature better made or designed, nor were the 
firms interested lacking in ordinary business enter- 
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Fic. 1.—INTERRUPTER WITH RecTIFYING DEVICE. 


prise. But owing to what we can only term 
“modesty ” on the part of the British worker he had 
failed to bring prominently before the world the 
achievements of the British School of Radiology; 
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with the announcement of so-called ‘“‘ original’”’ ` 
radiological work, and thus the apparatus makers of 
Germany followed in the wake of the widely 
published announcements of their scientists. As a 
matter of fact, in no case has any country preceded 
Great Britain in the use of any important system of 
radiological work. Deep~-seated therapeutic treat- 
ment, long-distance radiography, combined X-ray 
and radium therapy and other similar methods hailed 
as innovations, had all been practised unobtrusively 
in England before they were sent forth as novelties 
by Continental—and usually German—-workers. But 
Great Britain has seen the error of her too modest 
attitude, and it is hoped that in future it will be pos- 
sible to bring home to the world the fact that she has 
always been in the forefront of both theory and 
practice—in initiation of method as well as elabora- 
tion of appliances. | 

On the outbreak of war it was seen immediately 
in this, as in many other fields of industry, how 
dependent England was upon outside sources for a 
large portion of her supplies. The capacity of the 
firms making X-ray and allied apparatus in Great 
Britain in 1914 was inadequate to meet the inevitable 
heavy requirements of the British Army and Navy. 
Fortunately, however, the position was realised with 
great rapidity, and there commenced a period of in- 
tense activity amongst the British manufacturers of 
X-ray and allied apparatus. Designs were evolved 
suitable to the problem to be faced, material was 
sought, labour was trained, and in some cases new 
factories were erected or adapted. Speedily the 
firms brought their output to the required point— 
the quality of their goods had never been in question 
—and within a space of months not only had the 
pressing needs of the British War Department been 
met, but quantities of apparatus had been sent to the 
Russian and other distant fronts. But the British 
firms were not content with this. Simultaneously 
they had been improving their quality and methdads 
of production, and it stands to their lasting credit 
that since 1914 they have met the requirements not 
only of the British Army and Navy, British Red 
Cross, and the ordinary civil hospitals, but the 
demands of all the British Colonies, of Russia, of 
Serbia, of Roumania, and in some degree of Italy 
and Spain. And all this was done without State aid 
or material encouragement in any shape or form, 
and solely by those firms which were already estab- 
lished in this business before the Great War. 
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Fic. 2.—Typican HOSPITAL X-RAY DEPARTMENT. 


and thus the more cleverly advertised schools of 
work in Germany and other European countries 
were far better known than our own. In such 
affdirs the demand for apparatus goes hand in hand 


The object of the foregoing remarks is to show 
that in this sphere of activity the British manufac- 
turers have nothing to learn from those of any other 
country. British X-ray apparatus has been used in 
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every part of the globe, and under inconceivably diffi- 
cult circumstances, and it has proved uniformly 
reliable and durable. The British X-ray manufac- 
turer has always in mind the fact that the perfection 
of his apparatus may mean the saving of a life, and as 
_ everyone knows, thousands of lives have been spared 

during the war by the timely use of X-rays. Thus 
out of the hideous evil of the past four years comes 
some good, for now British industry can provide the 
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APPARATUS. 
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FIG. 3.—SNOOK INTERRUPTERLESS MACHINE. 


most up-to-date, well-finished and most dependable 
electrical apparatus of any country in the world. 
The scope of this article is to show the general 
lines along which the British X-ray industry has ad- 
vanced, and to review the wide field which is now 


Fic. 4.—Compact TYPE OF X-RAY APPARATUS. 


covered by electro-medical apparatus. As far as 
possible medical terms have been avoided, our aim 
being rather to indicate the many uses of. electricity 
as a curative power than to give exact details as to 
its method of application. w oe 

It will be interesting to mention first the type of 
apparatus which is in general use in this country for 


X-ray work. This consists essentially of an induc- 
tion coil giving a discharge between points about 
16 in. apart, together with a contact breaker or 
interrupter. The latter may be of the mercury jet or 
the Wehnelt type. The mercury jet form has under- 
gone many modifications during the past few years, 
and the tendency now is to combine with it a recti- 
fying device (fig. 1), one of the chief aims in all X-ray 
apparatus being to secure a unidirectional discharge 
through the tube. To these appliances is added an 
appropriate switchboard, and the mechanical conveni- 
ences for the examination of the patient and the 


practice of radiography and radiotherapy, these 


latter comprising such things as a couch, a vertical 
stand for examination with fluorescent screen, a stand 
having universal movements for adjusting the posi- 
tion of the tube (fig. 5) and other minor pieces of 
apparatus. The figure (fig. 2) shows a typical group 
of apparatus of this character. 

The need in certain cases for instantaneous radio- 
graphy has led to the adoption by some workers of 
heavy interrupterless machines having a capacity of 


the order of 8 Kw. (fig. 3). This type of outfit is not, 


however, so popular in this country as the cheaper 
and more easily managed induction coil, although 
the gradual tendency is undoubtedly towards the 


= } 


Fic. 5.-.AN ELABORATE FORM-OF STAND FOR SUPPORTING THE 
X-RAY TUBE. 


more powerful installation. This is fostered by 
recent developments in the uses to which X-rays are 
put, as, in addition to the ever-growing medica 
utilisation, an enormous field has been opened up by 
the application of the X-rays for the examination of 
metallic substances and other dense materials. By 
using a maximum form of discharge’ thicknesses can 
be penetrated which would have been oonsidered 1m- 
possible a few years ago; and it 1s claimed that 
cracks, blowholes, foreign substances, &c., can be 


demonstrated in steel or other metals by the uses © 


X-rays. It seems evident that the science of radio- 
metallurgy is destined to become a most important 
part of the future development of manufacturing pro 
cesses of all kinds, and some further particulars Te- 
garding metal radiography are given below. 

It is interesting to see what widely varying X-ray 
plant has been evolved for different purposes. <, 
one end of the scale we have the portable set, ™ 
which every part is made as small, light and com- 
pact as possible. so that it may be transported from 
place to place in the smallest kind of vehicle, or, 
mounted on a trolley, can be wheeled through a 
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hospital ward for use at the bedside. Next we have 
the more standard set suitable for permanent erec- 
tion in the hospital or private operating room as in 
figs. 2and 4. Then we have the field hospital set, 
which is practically a complete X-ray department, 
comprising a shelter with couch, X-ray installation, 
accumulators, dark room, appliances for steroscopic 
examination, &c., all contained in a specially built 
motor van. Obviously such equipments have been 
of inestimable service during the war, enabling rapid 
and accurate work to be done in situations where 
no fixed apparatus was practicable. 


` Fia. 6.—WATER-COOLED X-RAY TUBE. 


It is scarcely possible to enumerate in this article 
the many subsidiary appliances now in regular use 
in connection with X-ray work, but some idea will 
be afforded of the growth of the science when it is 
stated that amongst the apparatus installed in a 
good-sized hospital, in addition to the plant for 
producing the discharge, will be found arrangements 
for taking stereoscopic pictures and also for viewing 
these, either as negatives or positives; appliances 
for determining the positions of foreign bodies, 
such as bullets, &c., in the patient; attachments 
allowing of the visual examination of the living 
body, in order to follow the processes of digestion, 
&c., and the making of drawings of the actual 


shadows thrown. There is also experimental ap- 
paratus in existence which aims at allowing surgical 
work to be carried out while the operator views the 
patient stereoscopically throughout the actual opera- 
tion. 

One of the most important factors in connection 
with X-ray work is the production of efficient tubes, 
and the progress made in this direction in England 
has been of a notable kind. Prior to the war the 
glass for X-ray tubes was imported from Germany; 


—— 


Fia. 7.—X-ray Tose witH Massive TARGET. 


but at the present time an absolutely efficient mate- 
rial is manufactured in London, and X-ray tubes 
are produced in large numbers and of a high degree 
of excellence. British manufacturers are now in 
a position to offer considerable quantities of tubes 
for export, and it is hoped that a large part of the 
business formerly done by Germany will be secured 
for the home factories. All the types of X-ray tubes 
in general use are being made, including large and 
small tubes with platinum or tungsten targets of 
medium and heavy weights (fig. 7); water cooled 
tubes (fig. 6), radiator tubes, therapeutic models, 
valve tubes of various types, ahd so on. 


(To be continued.) 


THE BRITISH ASSOCIATION.—I. 


Tue eighty-seventh annual meeting of the British Associa- 
tion for the Advancement of Science opened on Tuesday 
morning in the Municipal College at Bournemouth. 
“Three years of anxiety and stress,” to use the opening 
words of the President’s address, have passed since the 
last meeting, which was held at Newcastle in 1916. And 
now after the great upheaval, “ the elemental conditions of 
organisation of the world are still in flux, and we have to 
consider how to influence and mould the recrystallisation of 
these elements into the best forms and most economic 
rearrangements for the benefits of civilization.” Conscious 

t 1t is capable of exerting a great influence in guiding 
the nation towards advancement in the Sciences in the 
most general sense, the Association has now resumed its 
annual proceedings. Its 12 Sections are meeting, for the 
first time we believe, in one set of buildings, in a fashionable 
Seaside resort, where the season is still at its height, a 
ction of the Fleet—the Barham and the Malaya—in the 
Bay, and Jack in consequence ashore, and where a great 
international flying race on Wednesday took precedence as 
the greatest public event of the week. At the time of 
Writing the weather is beautiful, and the general attractions 
are numerous, two circumstances which will reconcile the 


most serious among the members to the fact that the 
sectional proceedings in nearly every case will not extend 
into the afternoon. 

Contrary to the usual custom, the meetings opened 
sectionally, instead of with the great inaugural meeting at 
which the president delivered his address. Therefore, at 
10 a.m. on Tuesday, after the usual reunion and hand- 
shakings in the reception room and contiguous departments, 
members turned their steps to one or other of the Section 
rooms. Section “ A ” (Mathematical and Physical Science) 
opened the ball, “G” (Engineering) deferring its pro- 
ceedings until 11 o'clock, in order that the members of 
both Sections might together listen to the address of Prof. 
A. Gray, F.R.S., (sectional president), on lessons of the war. 
At 11 o'clock the Section turned its attention to the report 
of the Committee on Wireless Telegraphy, while members 
of “G”’ settled down to hear the address of their sectional 
president, Prof. J. E. Petavel, F.R.S., who reviewed en- 
gineering and science during the war, and referred to the 
subject of industrial and economic reconstruction. 

In the Chemical Section, Prof. P. Phillips Bedson, D.Sc., 
(sectional president), briefly reviewed some of the features 
of the rise and development/of the ‘Perjodie Law.” 
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In the Agricultural Section, Dr. Charles Mercier was to 
have read a paper and led a discussion on “ The Electrical 
Treatment of Seeds,” but his tragic death, last week, neces- 
sitated a substitute stepping into the gap. Mr. Black- 
burn, who had been associated with the deceased gentleman 
for some years, said that the doctor had long been interested 
in the subject, but he had not prepared any special paper ; 
therefore he (Mr. Blackburn) must make it plain that in 
dealing with the matter he was putting forward his own 
views. Some discussion followed, in the course of which 
it transpired, as we should have anticipated, that opinions 
regarding electrification of seeds were not by any means 
unanimously in ‘favour of it. 

In Section “ A ” the report on Radiotelegraphic Investi- 
gations was submitted by Dr. W. H. Eccles, the Secretary 
of the Committee. Sir Oliver Lodge, Chairman of the 
Committee, expressed the Committee’s thanks to Dr. Eccles 
for the vast amount of work that he had put into the 
proceedings. 

In the Engineering Section, Prof. Petavel was supported 
by the president of the Association, Sir Chas. Parsons. At 
the conclusion of the sectional address the report of the 
Committee on “Complex Stress ” demanded attention, and 
the afternoon was devoted to a visit to the Bournemouth 
Corporation tramway generating station. 

In the Economic Science Section, Sir Hugh Bell delivered 
the presidential address, and he was followed by the Right 
Hon. F. Huth Jackson on “ National Alliance of Employers 
and Employed,” and by the Hon. Sir Chas. Wade, K.C., 
Agent-General of New South Wales, on “ Price Fixing, with 
Special Reference to Australian Experience.” The chair- 
man showed that both of these papers were very closely 
connected, and they were discussed together. 


Presidential Address. 


By THE Hon. Sik Cuarues A. Parsons, K.C.B., F.R.S. 
(Abstract.) 


Three years of anxiety and stress have passed since the last 
meeting of the British Association. We are gathered together 
at a time when, after a great upheaval, the elemental con- 
ditions of organisation of the world are still in flux, and we 
have to consider bow to influence and mould the recrystallisa- 
tion of these elements into the best forins and most economic 
rearrangements for the benefit of civilisation. That the British 
Association is capable of exerting a great influence in guiding 
the nation towards advancement in the Sciences and Arts in 
the most general sense there can be no question, and of this 
we may be assured by a study of its proceedings in conjunction 
with the history of contemporary progress. 

This year marks the hundredth anniversary of the death of 
James Watt, and in reviewing the past, it appears that 
England has gained her present proud position by her early 
enterprise and by the success of the Watt steam engine, 
which enabled her to become the first country to develop her 
resources in coal, and led to the establishment of her great 
manufactures and her immense mercantile marine. Watt 
gave to the world an engine which consumed from five to 
seven pounds of coal per horse-power hour, or one-quarter of 


the fuel previously used by any engine. With this consump- 
tion of fuel its field under the conditions prevailing at the 


time was practically unlimited. To the Watt engine consum- 
ing from five to seven pounds of coal per horse-power, mankind 
owes the greatest permanent advances in material welfare 
recorded in history. 

The turbine of to-day carries the expansion of steam much 
further than has been found possible in any reciprocating 
engine, and owing to this property it has surpassed it in the 
economy of coal, and it realises to the fullest extent Watt's 
ideal of the expansion of steam from the boiler to the lowest 
vapour pressure obtainable in the condenser. 

Among the minor improvements which in recent vears have 
conduced to a higher efficiency in turbines are the more accu- 
rate curvature of the blades to avoid eddy losses in the steam, 
the raising of the peripheral velocities of the blades to nearly 
the velocity of the steain impinging upon them, and details 
of construction to reduce leakages to a minimum. In turbines 
of 20,000 to 30,000 H.p. 82 per cent. of the available energy in 
the steam is now obtainable as brake H.P.; and with a boiler 
ethciency of 85 per cent. the thermodynamic efficieney from 
the fuel to the electrical output of the alternator has reached 
23 per cent., and shortly may reach 25 per cent., a result 
rivalling the effeiency of mternal-comnbustion engines worked 
by producer gas. 

Brief reference must be mode to the important work of one 
-of the committees of the British Association appointed in 1908, 
under the chairmanship of the late Sir Wilham Preece, for the 
investigation of gaseous explosions. with special reference to 
temperature. One investigation in particular has proved to be 
a guiding star to the designers and manufacturers of internal 
combustion engines in this country. The members of the 


committee more directly associated with this particular in. 
vestigation were Sir Dugald Clerk, Prof. Callender, and the 
late Prof. Bertram Hopkinson. 

The investigation showed that the intensity of the heat 
radiated by the incandescent gases to the walls of the cylinder 
of a gas engine increases with the size of the cylinder, the 
actual rate of this increase being approximately proportional 
to the square root of the depth of the radiating incandescent 
gas; the intensity was also shown to increase rapidly with the 
richness of the gas. It suftices now to say that the heat in a 
large cylinder with a rich explosive mixture is so intense that 
the metal eventually cracks. ‘fhe investigation shows why this 
occurs, and by doing so has saved enormous sums to the 
makers of gas and oil engines in this country, and has led 
them to avoid the large cylinder, so common in Germany 
before the war, in favour of a multiplicity of smaller cylinders. 

Probably the most interesting development during the war 
has been the extensive application of sound-listening devices 
for detecting and localising the enemy. The sound-ranging 
apparatus developed by Prof. Bragg and his son, by which 
the position of an enemy gun can be determined from elec- 
trically recorded times at which the sound wave from the 
gun passes over a number of receiving stations, has enabled 
our artillery to concentrate its fre on the enemy’s guns, and 
often to destroy them. 

During 1917 locations by sound-ranging reached about 30,000 
for the whole army, this number being greater than that given 
by any other means of location. A single good set of observa- 
tions could be relied upon to give the position of an enemy 
gun to about 50 yards at 7,000 yards range. It could also be 
carried on during considerable artillery activity. 

The apparatus for localising noises transmitted through the 
ground has been much used for the detection of enemy mining 
and counter-mining operations. Acoustic tubes, microphones, 
and amplifying valves have been employed to increase the 
volume of very faint noises. 

Of all the physical disturbances emitted or produced by a 
moving submarine, those most easily detected, and at the 
greatest distance, are the pressure waves set up in the water 
by vibrations produced by the vessel and her machinery. A 
great variety of instruments have been devised during the 
war for detecting these noises, depending on microphones and 
magnetopbones of exceedingly high sensitivity. Among them 
may be particularly mentioned the hydrophones devised by 
Capt. Ryan and Prof. Bragg, being adaptations of the tele 

hone transmitter to work in water, instead of air. These 

Instruments, when mounted so as to rotate, are directional, 
being insensitive to sound waves whose front is perpendicular 
to the plane of the diaphragin, and giving the loudest sound 
when the diaphragm is parallel to the wave front. 

Another preferable method for determining direction is to 
use two hydrophones coupled to two receivers, one held to 
each ear. This is called the biaural method, and enables the 
listener to recognise the direction from which the sound 
emanates. 

When the vessel is in motion or the sea is rough the water 
noises from the dragging of the instrument through the water 
and from the waves striking the ship drown tbe noises from 
the enemy vessel, and under such conditions the instruments 
are useless. The assistance of eminent biologists was of 
invaluable help at this juncture. Experiments were made 
With sea-hons by Sir Richard Paget, who found that they 
have directional hearing under water up to speeds of six 
knots. Also Prof. Keith explained the construction of the 
hearing organs of the whale, the ear proper being a capillary 
tube, too sinall to be capable of performing any useful function 
in transmitting sound to the relatively large aural organs, 
Which are deep set in the head. The whale therefore heara 
by means of the sound waves transmitted through the sub- 
stance of the head. It was further seen that the organs of 
hearing of the whale to some degree resembled the hydrophone. 

The course now became clear. Jlollow towing bodies in 
the forin of fish or purpoises were made of celluloid, varnished 
canvas, or very thin metal, and the hydrophone suitably fixed 
in the centre of the head. The body is filled with water, and 
the cable towing the fish contains the insulated leads to the 
observer on board the vessel. When towed at some distance 
behind the chasing ship disturbing noises sre small, and 
enemy noises can be heard up to speeds of 14 knots, and at 
considerable distances. Thermionie amplifying valves have 
been extensively used, and have added much to the sensitive- 
ness of the hydrophone in its many forms. 

After the loss of the Titanic by collision with an iceberg, 
Lewis Richardson was granted two patents in 1912 for the 
detection of above-water objects by their echo in the air, and 
underwater objects by the echo transmitted through the water. 

The echo method of detection was not, however, practically 
developed until French and English scientists, realising 1s 
Importance for submarine detection, brought .the apparatus 
to a high degree of perfection and utility shortly before the 
armistice. Now, with beams of high-frequency sound waves, 
it is possible to sweep the seas for the detection of any sub- 
merged object, such as icebergs, submarines, surface vessels, 
and rocks; they may also be used to make soundings. tt 
enables a chasing ship to pick up and close in on a submarine 
situated more than a mile away. 

The successful development of sound-ranging apparatus on 
land led to the suggestion by Prof. Bragg that a modified form 
could be used to locate under-water explosions. It has been 
found that the shock of an explosion can be detected hun 
of miles from its source by means of a submerged hydrophone, 
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and that the time of the arrival of the sound wave can be re- 
corded with great precision. At the end of the war the 
eound-ranging stations were being used for the detection of 
positions at sea, required for strategical purposes. ‘Lhe sume 
stations are now being used extensively for the determination 
of such positions at sea as light-vessels, buoys which indicate 
channels, and obstructions such as sunken ships. By this 
means ships steaming in fog can be given their positions with 
accuracy tor ranges up to d0U miles. 

Among the many other important technical systems and 
devices brought out during the war which will find useful 
application under peace conditions as aids to navigation 1 may 
mention directional wireless, by which ships and aircraft can 
be given their positions and directed. 

Leader gear, tirst used by the Germans to direct their ships 

through their minefields, and subsequently used by the Allies, 
consists of an insulated cable laid on the bottom of the sea, 
earthed at the further end, and through which an alternating 
current is passed. By means of delicate devices installed on 
a ship, she is able to follow the cable at any speed with as 
much precision as a railless electric ’bus can follow its trolley 
wire. Cables up to 5U miles long have been used, and this 
device promises to be invaluable to ships navigating narrow 
ang tortuous channels and entering or leaving harbours in 
a fog. 
The supply and use of electricity has developed rapidly in 
recent years. For lighting it is the rival of gas, though each 
has its advantages. As a means of transmitting power over 
long distances it has no rival. It is rapidly superseding locally 
generated steam-power, and is a rival to the small and mode- 
rate-sized gas and oil engines. Steam turbines are now exclu- 
sively used in large generating stations, because of their 
smaller cost and greater economy in fuel. At the end of last 
year the central electric stations in the United Kingdom con- 
tained plant aggregating 22 million kilowatts, 79 per cent. of 
which was driven by steam turbines. 

Much discussion has taken place as to the most economical 
size of generating stations, their number, the size of the 
generating units, and the size of the area to be supplied. On 
the one hand, a comparatively small number of very large 
or super-stations, instead of a large number of moderate-sized 
stations dotted over the area, results in a small decrease in 
the cost of production of the electricity, because in the super- 
stations larger and slightly more economical engines are 
employed, while the larger stations permit of higher organisa- 
tion and more elaborate labour-saving appliances. Further, 
if in the future the recovery of the by-products of coal should 
become a practical realisation as part of the process in the 
generation of electricity, the larger super-stations present 

reater facilities than the smaller stations. On the other 
and, super-stations involve the transmission of the electricity 
over greater distances, and consequently greater capital 
expenditure and cost of maintenance of inains and trans- 
mission apparatus, and greater electrical transinission losses, 
while the larger generating unit takes longer to overhaul or 
repair, and consequently a larger percentage of spare plant is 
necessary. 

The greatest element in reducing the cost of electricity is 
the provision of a good load factor; in other words, the utilisa- 
tion of the generating plant and mains to the greatest extent 
during the twenty-four hours of each day throughout the 
year. This is a far more important consideration than the 
size of the station, and it is secured to the best advantage in 
most cases by a widespread network of mains, supplying a 
diversity of consumers and uses, each requiring energy at 
different times of the day. 

There is no golden rule to secure cheap electricity. The 
most favourable size, locality, and number of generating 
stations in each area can only be arrived at by a close study 
of the local conditions, but there is no doubt that, generally 
speaking, to secure cheap electricity a widespread network of 
re is in most cases a very important, if not an essential, 

actor. 

Municipal and company-owned generating stations have been 
nearly doubled in capacity during the war to meet the demand 
from munition works, steel works, chemical works, and for 
many other purposes. The provision of this increased supply 
was an enormous help in the production of adequate muni- 
tions. At the commencement of the war there were few 
electric-steel furnaces in the country; at the end of last year 
117 were at work, producing 20,000 tons of steel per month, 
consisting chiefly of high-grade ferro alloys used in munitions. 


THe FUTURE. 


The nations which have exerted the most influence in the 
war have been those which have developed to the greatest 
extent their resources, their manufactures, and their com- 
merce. As in the war, so in the civilisation of mankind. But, 
viewing the present trend of developments in harnessing 
water-power and using up the fuel resources of the world for 
the use and convenience of man, one cannot but realise that, 
failing new and unexpected discoveries in science, such as the 
amessing of the latent molecular and atomic energy in 
matter, as foreshadowed by Clerk Maxwell, Kelvin, Ruther- 
ford, and others, the great position of England cannot be 
maintained for an indefinite period. At some time more or less 
remote—long before the exhaustion of our coal—the population 
will gradually migrate to those countries where the natural 
sources of energy are the most abundant. 

The amount of available water-power in the British Isles is 
Very small as compared with the total in other countries. 


According to the latest estimates, the total in the British 
Isles is under 14 million horse-power, whereas Canada alone 


‘possesses over 4 wuillions, of which over 2 millions have 


ulready been harnessed. In the rest of the British Empire 
there are upwards of 30 millions and in the remainder of the 
world at least 150 millions, so that England herself possesses 
less than 1 per cent. of the water-power of the world. ‘further, 
it has been estimated that she only possesses 24 per cent. of 
the whole coal of the world. 

I have said that England owes her modern greatness to 
the early development ot her coal. Upon it she must continue 
to depend almost exclusively for her heat and source of power, 
including that required for propelling her vast mercantile 
marine. Nevertheless, she is using up her resources in coal 
much more rapidly than most other countries are consuming 
theirs, and long before any near approach to exhaustion 1s 
reached her richer seams will have become impoverished, and 
the cost of mining so much increased that, given cheap trans- 
port, it might pay her better to import coal from richer fields 
of almost limitless extent belonging to foreign countries, and 
workable at a much lower cost than her own. 

Let us endeavour to arrive at some approximate estimate 
of the economic value of the principal sources of power. The 
present average value of the royalties on coal in England is 
about 6d. per ton, but to this must be added the profit de- 
rived from mining operations after paying royalties and pro- 
viding for interest on the capital expended and for its redemp- 
tion as wasting capital. After consultation with several leading 


- experts in these matters, I have come to the conclusion that 


about ls. per ton represents the pre-war market value of coal 
in the seams in England. 

It must, however, be remembered that, in addition, coal 
has a considerable value as a national asset, for on it depends 
the prosperity of the great industrial interests of the country, 
which contribute a large portion of the wealth and revenue. 
From this point of view the present value of unmined coal 
seems not to have been sufficiently appreciated in the past, 
and that in the future it should be better appraised at its 
true value to the nation. 

This question may be viewed froin another aspect by making 
a comparison of the cost of producing a given amount of elec- 
trical power from coal and from water-power. Assuming that 
one H.P. of energy maintained for one year had a pre-war 
value of 25, and that it requires about 8 tons of average coal 
to produce it, we arrive at the price of 6s. 3d. per ton, i.e., 
crediting the coal with half the cost. The capital required to 
mine 8 tons of coal a year in England is difficult to estimate, 
but it may be taken approximately to be £5, and the capital 
for plant and machinery to convert it into electricity at £10, 
making a total of £15. In the case of water-power the average 
capital cost on the above basis is £40, including water rights 
(though in exceptionally favoured districts much lower costs 
are recorded). 

From these figures it appears that the average capital re- 
quired to produce electrical power from coal is less than half 
the amount that is required in the case of water-power. The 
running costs, however, in connection with water-power are 
much less than those in respect of coal. Another interesting 
consideration is that the cost of harnessing all the water-power 
of the world would be about 8,000 millions, or equal to the cost 
of the war to England. 

Dowling has estimated the total coal of the world as over 
seven million million tons, and whether we appraise it at 1s. 
or more per ton its present and prospective value is pro- 
digious. For instance, at 6s. 3d. per ton it amounts to nearly 
one hundred times the cost of the war to all the belligerents. 

In some foreign countries the capital costs of mining are 
far below the figures I have taken, and, as coal is transport- 
able long distances and, generally speaking, electricity is not 
so at present, therefore it seems probable that capital will 
in the immediate future flow in increasing quantity to mining 
operations in foreign countnes rather than to the develop- 
ment of, at any rate the more difficult and costly, water- 
power schemes. When, however, capital becomes more 
plentiful the lower running costs of water-power will prevail, 
with the result that water-power will then be rapidly 
developed. 

In my address to Section B in 1904 I discussed the question 
of sinking a shaft to a depth of twelve miles, which is about 
ten times the depth of any shaft in existence. The estimated 
cost was £5,000,000, and the time required about eighty-five 
years. 

The method of cooling the air-locks to limit the barometric 
pressure on the miners and other precautions were described, 
and the project appeared feasible. In limestone a depth of 
fifteen miles is probably practicable, and in granite a depth 
of thirty miles might be reached. 

Little is at present known of the earth’s interior, except by 
inference from a study of its surface, upturned strata, shallow 
shafts, the velocity of transmission of seismic disturbances, 
its rigidity and specific gravity. and it seems reasonable to 
suggest that some attempt should be made to sink a shaft as 
deep as may be found practicable and at some locality selected 
by geologists as the most likely to afford useful information. 

When we consider that the estimated cost of sinking a 
shaft to a denth of twelve miles, at present-day prices, is not 
much more than the cost of one day of the war to Great 
Britain alone, the exnense seems trivial as compared with the 
possible knowledge that might be gained by an investigation 
into this unexplored region of the earth. It might, indeed, 
prove of inestimable value to Science, and also throw addi- 
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tional light on the internal constitution of the earth in relation 
to minerals of high specific gravity. 

In Italy, at Lardarello, bore holes have been sunk, which 
discharge large volumes of high-pressure steam, which is 
being utilised to generate about 10,000 horse-power by tur- 
bines. At Solfatara, near Naples, a similar project is on foot 
to supply power to the great works in the district. It seers, 
indeed, probable that in volcanic regions a very large ammount 
of power may be, in the future, obtained directly or indirectly 
by boring into the earth, and that the whole subject merits 
the most careful consideration. 

The possibility of the uncontrolled use on the part of a 
nation of the power which Science has placed within its 
reach is so great a menace to civilisation * that the ardent 
wish of all reasonable people is to possess some radical means 
of prevention through the establishment of some form of 
wide and powerful control. Has not Science forged the 
remedy, by making the world a smaller arena for the activi- 
ties of civilisation, by reducing distance in terms of time? 
Alliances and unions, which have successfully controlled and 
stimulated republics of heterogeneous races during the last 
century, will therefore have become possible on a wider and 
grander scale, thus uniting all civilised nations in a great 
League to maintain order, security, and freedom for every 
individual and for every State and nation liberty to devote 
their energies to the controlling of the great forces of Nature 
tor the use and convenience of man, instead of applying them 
to the killing of each other. 


Engineering Section. 
Presidential Address by 
ProF. J. B. Petavet, D.Sc., F.R.S. (Abstract.) 


Engineering and Science during the War.—To summarise 
adequately the part played by engineering in the war 
would constitute a task far beyond the power of the 
writer or the scope of the present address. The fate 
of nations in war or peace is primarily determined by 
moral, intellectual, and physical attributes; but, under modern 
conditions, these ferces can find efticient application, only 
through the agency of science and engineering. Before the 
end of the war this country had become transformed into 
one vast factory, every department of which required the 
services of trained engineers. The urgent necessity for an 
output of munitions vastly in excess of any previous production 
made centralisation and standardisation essential, and involved 
a complete revolution in workshop practice. The Ministry of 
Munitions was responsible for the formation of the required 
organisations, and guided the transformation of industrial 
conditions, und, when the dilution of skilled labour became 
jnevitable, the technical engineer designed the machinery and 
devised the methods which made efficient work possible. 
Credit is due to the unions for the concessions made; greater 
credit to the women for their enthusiastic response to the call. 

The Ministry of Munitions was created in May, 1915, and 
by 1918 a large reserve of munitions had been established, the 
expenditure being limited only by difficulties of transport at 
the Front. The maximum expenditure of ammunition was 
reached one day in October of that year, when 900,000 shells, 
weighing 40,000 tons, were fired. The total number of guus 
wianufactured during the war was 20,000, and over 200,000 
quachipe guns had been delivered by November, 1918. The 
Ministry of Munitions took charge also of the production of 
aircraft, which were ultimately turned out at the rate of 
4.000 per month; later the provision of motor transport was 
in addition placed under its control. Finally, our production 
of © poison gas,” for which this Ministry was responsible, rose 
during the last few months of the war to several thousand 
tons a month. Among the inventions which have had an 
Influence on military operations I will mention only three as 
typical of three distinct classes: Tanks were first used 
in 1916. The tank was the product of careful design 
aud experuwent, and the outcome of the co-operation 
of several engineers with special knowledge. Sound- 
ranging introduced the complex methods and delicate instru- 
ments of physical research into the trenches, and, against all 
precedents, proved them to be reliable and practical under 
the most adverse conditions. The Stokes gun, on the other 
haud, superseded all other trench mortars by simplicity of 
design and of manufacture, and convenience in handles 
9.000 of these guns were used during the war. 

On August 4th, 1914, the Government assumed control of 
the railway systems in this country, but the working and 
management was left in the hands of the railway officials, 
und to them is due the smooth working of the lines during a 
Jong period of exceptional dithculty. British engineers, civil 
or military, have been responsible for the transport through 
France, and large numbers of engines were sent across the 
Channel and miles of track were taken up in England and 
relaid in France. Road transport was organised on an unpre- 
cedented scale, and 100,000 new vehicles were delivered. A 
network of narrow gauge railways Was carried right up to the 
trenches, and numerous new roads, railway lines, and bridges 
constructed. Railway construction formed an important factor 
iu connection With the advances in Mesopotamia and Palestine; 
in the latter case the entire water supply had for a long 
period to be drawu from the Egyptian base through a specially 


* For instance, it might some day be discovered how to 
liberate instantaneously the energy in radium, and radium 
contains 2} millon times the energy of the same weight of 
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laid pipe-line. The armies were primarily dependent upon 
sea transport for their food and equipment. This service, 
organised by the Navy, culminated in the unique effort which 
brought American troops at the rate of 300,000 per month. 
Among the notable new departures the cross Channel train 
ferry and the portable steel bridges, principally of the Inglis 
type, should be specially mentioned. 

At the outbreak of war the Navy was ill-prepared with regard 
to anti-submarine defence and mining, but during 1915 the 
depth-charge and the paravane were developed by the naval 
experimental department at Portsmouth. ‘he merit of the 
former resides in the simplicity, safety, and reliability of the 
mechanism. The secret of the latter lies in the stabilising 
mechanism, which enables it to keep its position when the 
ship is running at high speeds. The paravane enabled most 
ships to pass unscathed through a mine-field, and in a slightly 
modified form it served to seek out and destroy submarines 
under the water. 

Sound location proved to be one of the most valuable in- 
ventions developed by the Board of Invention and Research. 
Mine construction, laying and sweeping formed the object of 
many successive improvements. Mines of special construction, 
which cannot be swept by ordinary means and which explode 
without actual contact, were used in large numbers in 1918. 
Many of the newer fighting units of the Navy were designed 
for speeds far in excess of anything that had been previously 
contemplated; the attainment of the required horse-power wae 
gendered possible by improvements in boiler construction, by 
the development of oil-tiring, and by the invention of the 
geared turbine. At the present time the horse-power,of some 
of the fastest destroyers equals that of any pre-war Dread- 
poughts. Numbers of strange craft were designed for special 
purposes. The latest and perhaps the strangest craft was 
the submarine fitted with a heavy calibre gun which could be 
tired when all but the muzzle was submerged. 

The rapid progress and expansion of aeronautical science 
and construction is perhaps the most remarkable achievement 
of engineering during the war. ‘The number of aeroplanes 
available in 1914 was under 200; the number ultimately re 
quired proved to be more than 3,00U per month. ‘The aero- 
planes which were sent out with the Expeditionary Force m 
1914 had a maximum speed of some 80 mules per hour, a rate 
of climb at ground level of 300 or 400 ft. per minute; they 
were equipped with engines of 60 to 100 H.P. In 1918 the 
fast machine had a maximum speed of 140 miles per hour, a 
rate of climb at ground level of 2,000 ft. per minute; the 
largest machines were equipped with power plant develop- 
ing over 1,300 m.r. The maximum height attainable had 
increased from 5,000 to 25,000 ft. The Atlantic flight 
bas given the measure of the success achieved in 
the design of long-range bombing machines. The bulk of 
production of aero-engines presented grave ditticulties. Every 
part had to be made to close limits so as to be interchangeable, 
and it was necessary to maintain the highest quality with the 
minimum amount of skilled labour. For a period the supply 
of magnetos was both inadequate and unsatisfactory, and it 
became essential for us to build up a new industry on the 
results of careful research and experiment. The fact that 
under these circumstances a total of 8 million H.P. was pro- 
duced during the last twelve months of the war represents one 
of the greatest achievements of engineering organisation. Most 
of the best seaplanes in use in 1918 had a total weight of 4 
or 5 tons each, a speed of nearly 100 miles, and engines of 
about 700 H.P. One type was of sufficient size to carry an 
18 in. torpedo. Airships proved to be of great importance In 
connection with naval work. The SSZ ia a speed of 50 
miles and a gross lift of about 2 tons; the North Sea type 
a lift of 11 tons and a speed of 60 miles. Compared with the 
achievements in other directions the record of British work 
in connection with the development of rigid airships is not 
entirely satisfactory. In this field, where consistent policy 
and firmness of purpose were essential, the Admiralty vaci- 
lated strangely. 

What is popularly known as an invention, or an idea of 
revolutionary importance emanating from one person, has 
played relatively little part in the recent development of aero- 
nautics. Success has been due to systematic investigation 
and to the combined effort of many scientific workers, trained 
designers, and practical constructors. With some exceptions 
the same holds true in the case of engine construction. Inven- 
tions there have been, 8,000 are duly recorded in the files of 
the Air Inventions Committee, but equipment and armament 
and accessories appear to have offered most scope for brilliant 
new departures. Several inventions notably influenced_ the 
course of the war. The successful manufacture of incendiary 
bullets put an end to the Zeppelin raids, tracer bullets w- 
creased the accuracy of aim, and synchronising gear made it 
possible to fire through the propeller at the rate of near 
1,000 rounds per minute. A satisfactory self-sealing petrol tan 
was manufactured. Much ingenuity was displayed im connec- 
tion with bomb sighting and navigational instruments. 
Wireless telephony and directional wireless were introduced. A 
reliable turn indicator and improved compass made accurate 
navigation through clouds possible. Armoured aeroplanes were 
constructed; special machines Were also desizned for carrying 
37 niu. quick-tiring guns for use at the Front and against 
submarines; these guns fired a 14-lb. high explosive shell. 

_ The above outline of engineering activities during the war 
is both incomplete and imperfect. lt may, however, serve to 
emphasise and illustrate the two features which characterised 
the period aud made victory possible, viz., large production, 
obtained by organisation, standardisation, and co-operation; 
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and rapid progress resulting from the stimulus to research and 


invention, and the immediate application of the results ob- 


ed. . 
Thane and Economic Reconstruction.—The peace declara- 
tion is the opening of a new act in the world’s greatest drama, 
and the events ot the next few years will decide the fate of 
many generations. Ít 1s, therefore, the duty of each one of 
us to attempt to understand the transformation which is 
going on, and influence it in the right direction. 

The principal feature of the day is the insistent craving for 
better and easier conditions of lire; in popular language this 
is quite inaccurately expressed by a demand for higher wages 
and less work. The two aims are far from identical; in fact, 
in some respects they are contradictory. ‘ihe total remunera- 
tion received by a nation is measured by its production. On 
the other hand, the share received by a class or an individual 
is capable of adjustment within certain limits. Thus any class 
may Increase its remuneration either by increasing the total 
production or by decreasing the remuneration received by the 
other classes. No such limitations exist, however, with regard 
to the face value of the wages paid; by Act of Parliament 
all wages might be increased arbitrarily twentyfold, but as 
a result the cost of living would rise in a similar ratio. 

Incalculable harm has been done by ignorance and wilful 
misrepresentation. The actual facts so far as engineering is 
concerned will be found in the address of my predecessor in 
this chair. On an average in pre-war days the ehare of the 
capitalist was one-ninth that of the workman. With regard 
to coal, for each ton raised 19s. 54d. goes for labour and a total 
af 2s. is paid as rovalties, owners’ profits, and owners’ com- 
pensation. These facts, though clearly established, are not 
easily credited by the working man. A real improvement in 
material welfare is necessarily associated with increased pro- 
duction. The needs of mankind are many, its desires are 
unlimited, and for this reason general over-production need 
never arise. Many circumstances may, however, lead to un- 
even balance. The instability is fostered and increased by 
speculation, and, although it forms the most powerful check 
on national prosperity, no serious effort has vet been made 
to apply a remedy. I am inclined to think that two of the 
most important problems of our time relate to economic balance 
and increased production. The solution in the former case is 
dependent on the statesman, the economist, and the business 
man; in the latter, on the combined efforts of various branches 
of applied science, and more especially on aanren 

Increased production does not necessarily imply harder work 
or longer hours; it can be secured by improvements in method 
and machinery, but only with the willing co-operation of all 
concerned. Before the war the Americans were far ahead of 
us in standardisation and specialised machinery. During the 
war we adopted and developed these methods. As a result, 
although the cost of all materials increased considerably, 
Haonga the wages more than doubled and the profits were 
more than adequate, the cost was in many cases reduced. The 
importance of standardisation has been fully realised by the 
manufacturers of this country, and as a result we may hope to 
see a general reduction in cost. The economic value of an 
individual depends exclusively on the nature, quality, and 
quantity of his output, and his remuneration should corre- 
spond to his economic value. The rule is simple, its application 
would solve most of the problems which vex the present 
generation, but no scheme has yet been evolved to make its 
application possible. There can be no doubt that in this re- 
spect our present system is a complete failure. 

The minimum wage is beneficial in so far as it prevents 

sweating, but the man whose value is a fraction below the 
minimum is economically pnemployable. Further, the mini- 
mum wage becomes the standard wage, and the better men 
are inade ;uutely paid. Both causes lead to decreased produc- 
tion. The better men, finding extra effort uncompensated, 
urop to an ever-decreasing minimum. Small output is in most 
cases the result of inadequate incentive rather than active 
restriction. EFromotion by seniority is an example of a similar 
cause. 
_ Among the professional and business classes the remuneration 
18 proportional to the skill and to the effort. At the two 
extremes stand riches and starvation, and the economic world 
can offer no stronger motive forces than the allurements of the 
one, the fear of the other. There is no absolute reason why 
the working man should not be offered the same incentives to 
hard work and progress, but up to the present most efforts 
have tended in the opposite direction. Any form of payment 
by result is viewed with indifference or distrust by the unions, 
and past experience with piece work explains that attitude. 
There has been a disposition for employers to make large in- 
dividual earnings an excuse for cutting rates. Errors in rate 
xing may easily arise, and in certain cases special investiga- 
tion might be necessary, but the advantages of high individual 
Production are so great to both employer and employed that 
In all cases of doubt the higher rate should be maintained. 
In this connection the method of time-study first developed 
by Taylor in America and the various systems of payment by 
results which have been successfully applied deserve careful 
coneideration. 

Another important but difficult subject is the distinction 
drawn between skilled and unskilled labour. The experience 
gained during the war has proved that many operations 
scheduled as skilled work could be effectively performed by 
women who had only received a few weeks’ special instruction. 
The oft-repeated demand for equal opportunity for all becomes 
a parrot cry if it does not imply that an individual 


has the right to undertake better remunerated work if qualified 
to do so. It is a misconception which leads the skilled worker 
to believe that euch a concession would reduce his earnings. 
Just as it is clear that if labourers and skilled men were 
grouped together at a uniform wage, that wage would 
necessarily be lower than the present minimum for skilled 
work, so also: the separation ot tasks which require but a 
nominal period of training would increase the rate of re- 
muneration available for the really skilled man. 

I have drawn attention to some of the difficulties which 
must be solved if the country is to emerge from the present 
crisis prosperous or even solvent. There is little doubt that 
an elucidation is possible, but it can only be evolved by the: 
honest and intelligent collaboration of all parties concerned, a- 
task rendered dithcult or impossible by mutual distrust and 
class hatred. A satisfactory economic system can only be 
based on natural human impulses, and of these the most 
fundamental is self-preservation, or, more generally, eelf- 
interest. Increased production is at the present motnent the 
most pressing national need, but it will become effective only 
when for every man increased production becomes the talisman 
by which his wages can be turned to gold. 


Mathematical and Physical Science Section. 
Presidential Address by 
Pror. A. Gray, M.A., LL.D., F.R.S. (Abstract.) 


As this is the first meeting of the British Association since 
the conclusion ot peace l have decided to endeavour to point 
out some of the lessons which the war has, or ought to have, 
taught our country and those who direct its policy, and in 
particular ourselves, whose vocation it is to cultivate and to 
veach mathematical and physical science. 

The part which physical science has played in the conduct 
of the war on our side has been an important one, but it 
has by no means been so decisive as it might and ought to 
have been. And here lie the lessons which I think we can 
draw. from the terrible events which have taken place. Some 
few people,. mostly hostile to or jealous of science, whose 
vision of facts and tendencies seems to me to be hopelessly 
obscured by prejudice, would try to impose on the advance of 
natural knowledge and the supposed increased influence of 
scientific ideas on the minds of men, or, perhaps more pre- 
cisely, on the diminution of the study of the ed humani- 
ties, the sole or the main responsibility for the outbreak of 
war. It seems to me that a good many people allow them- 
selves to be misled by a name. The name Humanity is given 
in the Scottish Universities to the department of the Latin 
language and literature, and in a wider usage the study of 
Latin and Greek is referred to as that of Littere Humaniores. 
But I amot aware that there is any more humanity, in the 
common acceptation of the term, about these studies than 
there is In many others. And experience has shown that the 
assertion that these studies have a special refining influence, 
while the pursit of science has a brutalising tendency, is based 
on ignorance and partiality. The truth is that the man who 
nows nothing of science, and he who has neglected the study 
of letters, are both imperfectly educated. 

The accusation may be dismissed without argument. This 
is certainly not the time nor the place for a discussion of the 
causes of the war, or of the ethics of the extraordinary 
methods introduced into warfare by our enemies. But one 
thing I will say in this connection. Even poison gas is inno- 
cent in itself, and it occurs as ® product in perfectly indis- 
pensable and eminently useful chemical processes. The extra- 
ordinary potency of scientific knowledge for the good of 
civilised mankind is frequently conjoined with a potency for 
evil; but the responsibility for an inhuman use of it does not 
lie with the scientific investigator. The fuilt lies at the door 
of the High Command, of ‘the high and mighty persons, them- 
selves in feeling and temper utterly unscientific, who ap- 
proved and directed the employment of methods of attack 
which destroyed the wounded and helpless, and wrecked for 
ever the health of many of those who emerged alive from the 
inferno. 

As a people we are incorrigibly forgetful and appear to 
be almost incapable of profiting from experience, which, 
according to the Latin proverb, teaches even fools. Nearly 
twenty years ago the urgent necessity for the reorganisation 
of our military machinery had been, in the view of civilians 
at least, who had to bear the cost of the war in South Africa, 
demonstrated ad nauseam, but nothing of real importance in 
the way of reforming the War Office seems to have been done, 
and the country drifted on towards its fate. All this time an 
enormously powerful war machine was being built up on the 
Continent, and its different parts tested so far as that could 
be done without actual warfare. 

Now it is often alleged that men engrossed in the pursuit 
of science are unbusinesslike, but I think that, if there had 
been any truly scientific element in the personnel of the 
Government (there never is by anv chance), attention would 
have been directed at a much earlier period to our hopeless 
state of unpreparedness for the storm which was gradually 
gathering up against us on the other side of the German 
Ocean. In discussions of our unpreparedneas the emphasis 
has been placed on our Jack of arms and munitions. But 


important as these are, the entire absence of a ecientific 
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witk the most scientific and most military nation of Europe 
was even more serious. 

It is this deficiency in our organisation, a deficiency the 
avoidance of which would have had no provocative effect 
whatever, which concerns us here very specially. It is, more- 
over, a deficiency which, in spite of the lessons they have 
received, has, I tear, not yet been brought home to our mili- 
tary chiefs. When war broke out nothing had been done to 
ensure the utilisation for special service in the multitude of 
scientific operations, which war as carried on by the German 
armies involved, of the great number of well-trained young 
scientific men available in the country. The one single idea 
of our mobilisers was to send men to the trenches to kill 
Germans, and for this simple duty all except certain munition 
workers and men in the public services were summoned to 
the Army. Some modifications were made afterwards, but I 
am speaking of the failure of prevision at the outset. The 
need of men for special service, the inevitable expansion of 
the Navy for patrol and other purposes and the like, were, if 
they were thought of at all, put aside, without regard to the 
difficulties which would inevitably arise if these matters were 
delayed. We worried through, but at a loss of life and trea- 
sure from which it will take us long to recover. 

The Germans, I believe, had a complete record not only of 
all their men fitted only for the rank and file, but also of all 
who had been trained to observe and measure. For the use 
of even the very simplest apparatus of observation a certain 
expertness 1n reading graduated scales, and generally a certain 
amount of trained intelligence, is ed: For this the 
laboratories of Germany amply provided, and the provision 
had its place in the enemy’s mobilisation. Our people appar- 
ently did not even know that such a need existed or might 
arise. Very soon after the formation of the first Kitchener 
Army, it began to be seen that officers in sufficient numbers 
could not possibly be obtained by the usual channels, so the 
expedient (a poor one by itself) was hit upon of placing the 
nominations to commissions in one at least of the two great 
scientific corps of the Army—the Royal Engineers—in the 
hands of the presidents of certain technical institutions which 
have their headquarters in London. These gentlemen, with 
the help of the official secretaries, no doubt did the best they 
could, but a very regrettable, though perfectly natural, 
amount of strong feeling was evoked among the young 
scientifically educated men in the provinces, who were keenly 
anxious to join this corps. Over and over again young 
engineers came to me, and complained that under the arrange- 
ments made they had no chance of obtaining commissions, or 
of qualifying as cadets, and begged me to write to the autho- 
rities. Of course, young graduate engineers do not as a rule 
join societies such as the Institutions of Civil, Mechanical, or 
Electrical Engineers, until they have made their way to some 
little extent, and begun to eam alittle money. ° 

It may be said that full information regarding every man 
in the country was in the hands of the authorities. In a sense 
this was true; the information existed in millions of returns, 
and thousands of pigeon-holes, but no attempt was made, or 
could be made, by office staffs in London, enormous as these 
quickly became, to digest and utilise it. 

A large number of engineers and physicists and many others 
of mechanical skill and aptitude found congenial occupation 
in the Royal Naval Air Service and the Royal Flying Corps; 
but even there, where things could be better done, since a 
new force had to be brought into existence, arrangements 
were to a considerable extent haphazard and ill thought out. 
Excellent self-sacrificing service was rendered by many, 
who risked and gave their lives, and of what was done we 
may well be proud. But froin a scientific point of view there 
is room for great improvement. I wish all success to the 
League of Nations, but we shall prove ourselves even greater 
fools than we have been in the past if we do not use all 
possible means to prepare ourselves against eventualities. 

The formation of a record of scientific graduates for special 
service ought not to be difficult. The material already in 
preat measure exists. Fach university and college has its roll 
of graduates or diploma holders, and with slightly more 
detailed entries these rolls would give the record. Each 
sraduate of a university is kept track of through the necessity 
for keeping the electoral roll up to date, and it ought to be 
possible to devise a means of maintaining touch with the 
diploma holder. If each university or college were a local 
centre of the Central Committee, the making of the roll of 
graduates would be achieved at the different local head- 
quarters, and would be a valuable supplement to the O.T.C. 
work now undertaken so willingly, and done so well. The 
Government machinery which manages the O.T.C. move- 
ment might control the keeping of the register which I have 
suggested. f 
a naw to another side of scientifhe work during the 
war. [t was my lot to serve for nearly three vears on the 
Inventions Panel of the Ministry of Mnnitions, and as the 
result of that experience I venture to make some observations 
-on the utihsation of scientific knowledge and genius in the 
production of jnventions useful for the public service. The 
Ministry of Munitions Inventions Department was, so far as Í 
could see, eminently well managed. > oe 

Many of the so-called inventions were not inventions at all. 
A favourite notion, which illustrates the diffusion of scientific 
knowledge among different classes of people, was that of 
taking a magnet—any magnet—up on an aeroplane, and using 
it to attract Zeppelins and other aircraft. Others suggested 


electro-magnets fed by machines which would have involved 
carrying into the air on an aeroplane a fully equipped power- 
house! Another favourite notion was that ot rays charged 
in some way with electricity, or some other mysterious agency, 
and therefore intensely destructive. 

But there was a residuum of valuable inventions, which 
fully justified the existence of the department. These were 
recommended for further consideration by the various de- 
partinents of the services, or by General Headquarters. It 
by no means followed that all that came to this stage received 
careful further consideration. And it was by no means 
certain that when important approved appliances were sent 
to G.H.Q. a thoroughly well-informed and capable officer 
would in all cases have the duty of explaining and showing 
their action. The absence of such an ofticer, [ am sure, often 
resulted in delay and serious error, and, I fear, also in the 
rejection of what was in itself exceedingly good, but was 
not understood. People who knew nothing about the matter 
took charge, and ordered things to be done which brought 
disaster to the apparatus. I know of one very important 
machine which was ruined, with much resulting delay. A 
Brigadier or Major-General with a confidence born of blank 
ignorance ordered a motor-generator to be put on town elec- 
tric mains, and of course burnt it out. 

Then, again, we were told that G.H.Q. did not want this 
or that, and here, as in all human aftairs, mental inertia 
certainly played a considerable part. The willingness, how- 
ever, of some departments to adopt at once a device captured 
from the enemy was pathetic. Often quite clumsy and rela- 
tively inferior contrivances were adopted in the midst of 
hesitation about our own. Anything German of this sort 
some people assumed must be good—a foolish idea, the result 
of want of confidence, often well founded, I am afraid, in their 
own judgment. It is legitimate to copy from the enemy, and 
in several important things we have not been slow to do so. 

The delays that occurred were to some of us at home, 
who were anxiously dealing with all kinds of contrivances, 
exceedingly exasperating. Some were undoubtedly unavoid- 
able, but others were far otherwise. Deficiency in scientific 
education was the cause. It is to enforce the need for such 
education that I refer to such matters at all. The “ playing 
fields of Eton ’’ are all very well. I for one do not scoff at 
what the old saying stands for, but scientific laboratories and 
good intelligent work in them are indispensable. A man who 
directs in whole or in part a great machine must know some- 
thing of its structure and capabilities. 

I feel bound to allude to another aspect of the inventions 
business which, to my mind, was very serious. In doing 
so, however, I wish it to be clearly understood that I am 
criticising a system and in no way here referring to particular 
Individuals concerned in its administration. Various inven- 
tions which had passed satisfactorily the first examinations 
by responsbile judges were submitted to technical departments 
at home to be subjected to practical tests. These inventions 
were, frequently, solutions proposed of problems on which 
technical officers, of the departments required to conduct the 
tests, had long been engaged. It was natural, indeed in- 
evitable, that some of these officers should have come tc 
regard the solving of these problems as their own special Job, 
and so did not much welcome the coming of the outside 
inventor. Then, no doubt, they often felt that they were 
just on the point of arriving at a solution—a feeling that 
certainly could not facilitate the avoidance of delay. It was 
manifestly most unfair to ask them to judge the work of the 
outside inventor, or to place in their hands details of his 
proposals, for exactly the same reason which in civil life 
restrains a man from acting as a juror in a case in which 
he is personally interested. Nobody of good sense feels 
offended when attention is called to such a rule in practice. 

Thus I have no hesitation in expressing the opinion that 
a testing board of practical, well-qualified physicists and 
other experts, with a properly qualified staff, should be formed 
for the purpose of carrying out all tests of inventions. No 
insuperable difficulty would, I believe, be experienced in form- 
ing such a board. Tt should be formed carefully, not by more 
or less casual nomination of one another by a few persons. 
Expert knowledge of a subject should be a necessary qualitica- 
tion; the so-called “open mind" of the much-lauded but 
untrained practical man is not worth having. But on that 
board neither inside nor outside inventors of the same kind 
of appliances should have any place, though, of course, con- 
sultation with the author of an invention under test would 
be absolutely necessary. Also those actually carrying out the 
tests and those collating the results should not be men N 
any way in the employment of or under the supervision of 
inventors, whether “outside” or “inside.” Tt is imperative 
in the interests of the country that delay in such matters 
should be avoided, and that all such work should be done 
without fear or favour. l ae 

The value of university and college men trained in science 
has been thoroughly proved in the artillery. the engineers, 
and in their offshoots, the Special Sound Ranging and Su 
Corps, though its recognition by the authorities of y utha, 
has been scanty and grudging. Some of the old-fashione 
generals and staff ofticers could not be got to see the use 0 
men who had not been trained to field. exercises by a ne 
course of drill. What is the good of officers, they said, ‘d 
are not skilled leaders of men? This is the old crude idea 
again of destroving Germans with rifles, bayonets, and hanc 
grenades. The falsity of these antiquated notions has now, 
I believe, been amply demonstrated. 
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The objection to these men, however, lies a good deal deeper. 
Even those scientincally educated otħcers who came into the 
new armies when they were formed, and were trained by the 
service of years of wartare superadded to the initial course 
ef drill, have been demobilised ın a nearly wholesale manner, 
without the least regard to even very exceptional qualifica- 
tions. Many of these were, it seems to me, the very men 
who ought, above all, to have been retained in the service. 
Now (though, as [I write, improved regulations are being 
issued) they are to a great extent to be replaced by the public 


- pchool sum Sandhurst young gentlemen, who, it appears, are 


the ‘‘ pucca ” olticers par excellence. — 

The old system of the rule of politician chiefs whose only 
or main function is to sign the edicts of heads of departments 
seems to have returned in full force, and the coming of the 
cleansing Hercules that many people desire for the War Office 
does not seem to be within the bounds of possibility. 

The real cause of the prevailing neglect of science, with all 
its pernicious results, is that almost all our political leaders 
have received -the, most favoured and fashionable form of 
public school education, and are without any scientific educa- 
tion. An education in classics and dialectics, the education of 
a lawyer may be a good thing—for lawyers; though even that 
is doubtful. For the training of men who are to govern a 
State whose very existence depends on applications of science, 
and on the proper utilisation of available stores of energy, it 
is ludicrously unsuitable. We hear of the judicial frame of 
mind which lawyers bring to the discussion of matters of 
high policy, but in the majority of scientific cases it is the 
open mind of crass ignorance. The result is lamentable: I 
myself heard a very eminent counsel declare in a case of 
some importance, involving practical applications of ecience, 
that one of Newton’s laws of motion was that “ friction is 
the cause of oscillations”! And the helplessness of some 
eminent counsel and judges in patent cases is a byword. _ 

As things are, eminence in science 18 no qualification, it 
would even seem to be & positive disqualification, for any share 
in the conduct of the affairs of this great industrial country. 
The scientific sides of public questions are ignored, nay, 1n 
many cases our rulers are unconscious of their existence. 

I myself once heard it suggested by an eminent statesman 
that an electrical efficiency of 98 per cent. might by the 
progress of electrical science be increased fourfold! This, I am 
afraid, is more or less typical of the highly educated classical 
man's appreciation of the law of conservation of energy; and 
he is, save the mark, to be our minister or proconsul, and 
the conservator of our national resources. It is not surprising, 
therefore, that in connection with the nationalisation of our 
coal mines, there was not a single word, except perhaps a 
casual vague reference in the Report of the Chairman, to 
the question of the economic utilisation, in the interests of 
the country at large, of this great inheritance which Nature 
has bestowed upon us. 

The fact is that until scientific education has gone forward 
far beyond the point it has yet reached, until it has become 
a living force in the world of politics and statesmanship, we 
shall hardly escape the ruin of our country. The business men 
will not save us;:as has been said with much truth, the 
products of modern business methods are to a great extent 
slums and millionaires. It lies to a great extent with scientific 
men themselves to see that reform is forthcoming; and more 
power to the Guild of Science and to any other agency which 
can help to bring about this much-needed result. 

While scientifically educated men, whether doing special 
work or acting as officers, have been held of far slighter ac- 
count in the services than they ought to have been, 
for physicists as such there has been little or no recogni- 
tion, except, I helieve, when they happened to be ranked as 
research chemists! The various trades asserted themselves, 
and the result was a sufficiently long list of ‘‘ reserved occupa- 
tions,” a list remarkable both for its inclusions and for its 
exclusions. But for a young scientific man, who was not 
In trade, there was no place. 

Research chemists received their recognition in consequence 
af the existence of the Institute of Chemistry. I am extremely 
glad to find that something is now being done to found an 
Institute of Physics. I hope this movement will be successful, 
and that it will be thoroughly practical and efficient. I hope 
its President and Council, its members and its associates, will 

Jealous for science, and especially for physics. They have 
an example in the General Medical Council, which has so 
effectively cared for the interests of the medical profession. 

Cam glad that something is being done at last for the or- 
Ranisation of scientific research. This movement has started 
Well in several, if not in all, respects, and I wish it all success. 
There are, however, one or two dangers to be avoided, and I 
am not sure that they are fully recognised, and that the result 
will not be too much of a bureaucracy. I am reminded by 
the papers I have seen of the remark of a poor man who, 
asking charity of someone in Glasgow, was referred to the 
Charity Organisation Society of that city. ‘‘ No, thank you.” 
he said; ‘‘ there is a good deal more organisation than charity 
about that institution.’ So I hope that in the movement on 
foot the organisation will not be more prominent than the 
science, and the organisers than the scientific workers. 

There is, to my mind, too much centralisation aimed at. 
Everything is to be done from London : a body sitting there is 
to decide the subjects of research and to allocate the grants. 


' Apparently already existing local incentives to research work 


are to be transferred to London. I venture to protest against 
any such proceeding. The more incentives and endowments 


of research that exist and are administered in the provinces 
the better. 

‘here is another danger to be avoided besides that of undue 
centralisation in London. In most of the statements I have 
seen regarding the promotion of research work the emphasis 
seems to be on industrial research, that 1s, in applied science. 
This kind of research includes the investigation of physical 
and chemical products of various kinds which may be used in 
arts and manufactures, and its deliberate organised promotion 
ought to be a commercial affair. I observed, by the way, with 
some amusement, that according to the proposals of one Com- 
mittee for Applied Science, which is prepared to give grants 
and premiums for researches and results, the professor or head 
of a department, from whom will generally come what are 
most important, the ideas, is to have no payment. He is gup- 
posed to be so well paid by the institution he belongs to as to 
require no remuneration for his supervision of the committee's 
researches. And the results are to be the sole property of the 
committee ! 

There is in this delightfully calm proposal at least a sug- 
gestion of compulsion and of interference with institutions 
and their staffs, which ought to be well examined. Also some 
light is thrown on the ideas of such people as managing 
directors of limited liability companies, who are members of 
such a committee, as to what might reasonably be expected 
of men of high attainments and skill, whose emoluments taken 
all round are on the whole miserably insufficient. 

I think that it is in danger of being forgotten that, after all, 
pure science is by far the most important thing. Most of the 
great applications of science have been the products of dis- 
coveries which were made without any notion of such an 
outcome. Witness the tremendous series of results in electri- 
city of which the beginning was Faraday’s and Henry’s re- 
searches on induction of currents, and the conclusion was the 
work of Hertz on electric waves. From the first came the 
production and transmission of power by electricity, from the 
last the world has received the gift of wireless telegraphy. 
I am not at all sure whether the great men who worked in 
the sixty or seventy years which I have indicated would have 
always received grants for proposed researches, which to many 
of the good business directors and other supermen serving on 
a great bureau of investigation, had such then existed, would 
have appeared fantastic and visionary. In research, in pure 
science at least, control will inevitably defeat itself. The 
scientific discoverer hardly knows whither he is being led; by 
a path he knows not he comes to his own. He should be free 
as the wind. But I must not be misunderstood. Most cer- 
tainly it is right to encourage research in applied science by 
all available and legitimate means. But beware of attempting 
to control or ‘‘ capture’’ the laboratories of pure science in 
the universities and colleges of the country. Let there be 
also ample provision for the pursuit of science for its own 
sake; the return will in the future as in the past surpass all 
expectation. 

The implications of dynamics are at present undergoing a 
very strict and searching examination, and now we may say 
that a step in advance has been taken from the Newtonian 
standpoint, and that a new and important development of 
dynamics has come into being. I refer, of course, to the 
new theories of relativity, which are now attracting so much 
attention. 

The better the student of physics is grounded in the older 
dynamics, and especially in the dynamics of rotation, the 
sooner will he be able to place himself at the new point of 
view, and the sooner will his way of looking at things begin 
to become instructive. 

I had just concluded this somewhat fragmentary address 
when the number of Nature for July 24th came to hand, con- 
taining a report of Sir Ernest Rutherford’s lecture at the 
Roval Institution on June 6th. The general result of Sir 
Ernest’s experiments on the collision of a-particles with atoms 
of small mass is, it seeins to me, a discovery of great import- 
ance, whatever may be its final interpretation. The conclusion 
that “the long-range atoms arising from the collision of a- 
particles with nitrogen are not nitrogen atoms, but probably 
charged atoms of hydrogen or atoms of mass 2,” is of the 
utinost possible interest. The a-particle (the helium atom, 
as Rutherford supposes it to be) is extraordinarily stable in its 
constitution, and probably consists of three helium nuclei 
each of mass 4, with two attached nuclei of hydrogen, or 
one attached nucleus of mass 2. The intensely violent convul- 
sion of the nitrogen atom produced by the collision causes the 
attached nuclei, or nucleus, to part company with the helium 
nuclei, and the nitrogen is resolved into helium and hydrogen. 
_ It seems that, in order that atoms may be broken down 
into some primordial constituents, it is only necessary to 
strike the more complex atom with the proper kind of hammer. 
Of course, we are already familiar with the fact that radio- 
active forces produce changes that are never produced by 
so-called chemical action; but we seem now to be beginning 
to get a clarer notion of the rationale of radio-action. It seems 
to me that it might be interesting to observe whether any, or 
what kind of, radiation is produced bv the great tribulation 
of the disturbed atoms and continued during its dying away. 
If there is such radiation, determinations of wave lengths 
would be of much importance in many respects. 

Long ago, when the cause of X-ravs was a subject of specula- 
tion, and the doctrine that mainlv found acceptance was that 


- thev were not light waves atrall;;E suggestedyto the late Prof. 


Viriamu Jones that radiation of extremely small wave) length 
would be produced if atomic ar molecular vibration, as dis- 
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tinguished from what in comparison might be called molar 
Vibration, could be excited. An illustration that suggested 
itself was this: Take a vibrator composed of a series of small 
masses with spring connections. If these masses are of 
atomic or molecular dimensions any ordinary impulse or 
impact would leave them unaffected, while vibrations of groups 
of them, depending on the connections, would result. But 
the impact on one of the masses of a hammer of suttficiently 
small dimensions and mass would give vibrations depending 
on the structure of the mass struck, and independent of the 
connections, Just as the bars of a xylophone ring, while the 
suspended series of bars, if it swings at all, does so without 
emitting any audible sound. This is, I believe, in accordance 
with the theory now held as to X-rays. We now have some 
information as to the mode of producing a local excitement 
60 Intense as to cause not merely atomic disturbance, but 
actual disruption of the atomic structure. Further develop- 
ments of Sir Ernest Rutherford's experiments and of his 
theory of their explanation will be eagerly awaited. 


THE TRAMWAY INDUSTRY. 


JOINT INDUSTRIAL COUNCIL. 


THE first meeting of the Joint Industrial Council for the 
tramway industry was held at the Ministry of Labour, White- 
hall, London, S.W., on Friday last. ‘he following officers 
were appointed: Chairman, Mr. W. J. Squires (chairman, 
Highways Committee, London County Council); vice-chair- 
inan, Mr. Stanley Hirst (Amalgamated Association of Tram- 
way and Vehicle Workers); joint secretaries (Employers’), 
Mr. J. Beckett, I.S.A.A., Municipal ‘Tramways Association, 
Gothic House, Accrington; Mr. A. de Turckheim, ‘Tramways 
and Light Railways Association, 33, Tothill Street, West- 
minster, S.W.1; (Employés’), Mr. J. Clitf, Amalgamated 
Association of Tramway and Vehicle Workers, 5, Leaf Square, 
Pendleton, Manchester. This is the forty-sixth Joint In- 
dustrial Council to be formed, and the fifth Council dealing 
with industries in which both municipal and company-owned 
undertakings are concerned. 


Waces DISPUTE. 


Some time ago the Transport Workers’ Federation made 
application to the two associations representing publicly- and 
privately-owned tramways for a 19s. increase in wages, the 
merging of the war bonuses in permanent wages, and the 
reduction of the qualifying period for the payment of the 
maximum from seven years to six months. The employers 
stated that they were willing to discuss only the question of 
the qualifying period. On August 27th the matter was dis- 
cussed at a joint meeting in London of the executives of the 
Tramways and Light Railways Association, the Municipal 
Tramways Association, and the Transport Workers’ Federa- 
tion. The latter suggested that the men’s demands be referred 
to arbitration, and it was agreed that this proposal be sub- 
mitted to national conferences of the municipalities and 
companies concerned, to be held separately in London. A 
promise was made to give the Federation a reply by Septem- 
ber 4th. Conferences were held on that date at which the 
employers took the view that any advance in wages would 
involve still higher fares or subventions from rates, and they 
proposed arbitration under the Wages (Temporary Regula- 
tions) Act, insisting that the arbitration should be by districts. 
This, however, the men “ flatly and irrevocably ” opposed. 
_ Sir Robert Horne, Minister of Labour, met representatives 
of the Municipal Tramways Association, the Tramways and 
Light Railways Association, and the Transport Workers’ 
Federation, at the Ministrv of Labour on Friday last. It 
was agreed that the Minister of Labour should prefer the 
claim to the Interim Court of Arbitration under the Wages 
(Temporary Regulation) Act, the terms of reference to include 
a schedule of the undertakings which are affected by the 
national claim. It was found impossible to get the bodies 
to agree as to the arrangements for the hearing. The under- 
takings contended that the Court should hear the case in 
the districts. The Federation's representatives, on the other 
hand, declined to waive their point that the claim, being a 
national claim, must be dealt with on a national basis, as 
had been the case at certain previous arbitrations. In the 
end. the Minister intimated that the question of the arrange- 
ments for the hearing was a matter within the discretion of 
the Court of Arbitration. It was arranged that the case 
should be referred to the Court. and that the Court should be 
asked to grant a preliminary hearing to the parties at 10.30 
a.m. on Monday. September 15th, at which hearing the 
parties would put forward their respective contentions as to 
the procedure to be adopted. At the preliminary hearing the 
Arbitration Court will be asked to make early arrangements 
for the further proceedings. 


New Spanish Company.—la Sociedad Espanola de 
Construcciones Electricas is the name of a new concern which has 
lately been formed in Barcelona with a capital of £280,000 to take 
over and carry on the electrical engineering business of Messrs, 


J. Pich, in that city, 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward ther communi 
cations at the earliest possible moment, No letter can be publixhed 
unless we have the wruer’s name and address in our possession, 


The Proposed pmeldamaticn of the Engineering Trade 

nions. 

In view of the ballot on the amalgamation proposals for 
the engineering unions, it will no doubt be of interest to the 
various grades employed in electricity undertakings, who are 
cited on the Schedule of Award 2,772, to know what their 
position will be, under the new scheme, with particular reter- 
ence to the existing working agreements between the Elec- 
trical Trades Union and the three other unions, parties to 
the award, and in order to obtain an othcial decision on the 
subject, the following questions have been submitted to Mr. 
James Rowan, general secretary of the Electrical Trades 
Union, whose replies are attached. 

H. H. Morton, 
Secretary, London Station Engineers, No. 1 Branch. 
London, S.E. 
September 6th, 1919. 


QUESTION. 


Will the 
scheme in any way impinge . 
on the existing status and 
relations, as between the 
Electrical Trades Union and 
the three other unskilled 
unions parties to Awards 
Nos. 2,772 and 2,773? 

Will the projected scheme No. The agreement will be 
in any way prejudice the sta- made to cover all, and wil 
tus of the negotiating com- have the support of all 
mittee of electrical railway trades. 
engineers, and the four 
unions parties to Award 
2,773? 

Will the projected scheme No. The amalgamation 
in any way prejudice the de- proposals do not in any way 
cision of the Blackpool Con- vary the qualifications for 
ference to accept for mem- admission ‘at present in 
bership all grades employed operation. - 
in the ‘ generation, trans- 
mission, distribution, and 
maintenance of electrical 
energy 7"? 

Will the projected scheme Yes. When amalgamation 
affect the exercise of auto- takes place one Executive 
nomy by the Executive Coun- Council composed of repre- 
cil and District Councils of sentatives of all the umions 
the Electrical Trades Union, will be the governing body, 
in so far as the electrical in- and each District Committee 
dustry is concerned? will be composed of repre- 
sentatives of all the trades; 
of course, sectional sub-com- 
mittees can be appointed. 


Yes. It is proposed to set 
up a Rules Committee to 
draft one set of rules to re- 
place the present rules of all 
the unions, but the principles 
embodied in the proposals 
before the members must he 
embodied. 


It is stated that, ‘' When There is no intention of 
the result of the ballot is appointing the Rules Com- 
declared a Conference of mittee by numerical 
Executives will be convened strength. It must of neces 
to determine how the Rules sity be appointed by, and 
Cominittee shall be ap- from, the amalgamating 
pointed.” As no doubt the unions, and the representa- 
Committee will be appointed tives of these unions will he 
by numerical strength, in expected to deal with the 
consequence of which the special circumstances 0 the 
station section of our union sectional interests of their 
will possibly not get any  own-members. 
direct Executive representa- 
tion at all, is any provision 
made for representation from 
sections of industry. as apart 
from representation on an 
aggregate numerical strength 
only, other than that repre- 
sentation cited under section 
(b) Districts? 


ANSWER. 
projected No. On the other hand, 
the agreements will have the 
support of all the skilled 
trades in the amalgamation. 


Will the projected schere 
abrogate the new rules as 
drawn up by the Delegate 
Conference at Blackpool 
other than those dealing with 
finance? 


The Co-ordination of Commerce. 


In vour courteous review of my booklet on “ Reconstruc- 
tion and Foreign Trade ” you refer to the difficulty of oe 
ing a large organisation owing to the present position, 9 
Government finance. May I draw your attention to the seh 
that mv proposed scheme is to be self-supporting, the reve 
being derived from exporters paying, voluntarily, 58. 
on the value of their exports, op 4 of/one per cent.) for 
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they would receive all the advantages of the world-wide 
organisation proposed. The Government is only asked to 
make good any deficit there might be during the first 10 
years. If the commercial and manufacturing firms of the 
country became members of the proposed Federation of Com- 
merce in reasonable numbers there would be no deticit, while 
the advantage of the organisation to the trade of the country 
cannot easily be overestimated. The Government is simply 
to act as guarantor for a term of 10 years. If all the new 
efforts now under consideration Were based on such sound 
financial proposals there would be much tor the country to 
gain and Little to lose. l 

In the last paragraph of the review you state “Mr. 
Williams’s propusals are ambitious and we may be excused 
if our faith fails us when we consider them in the midst of 
our present troubles,” &c. ‘That was the attitude of the pro- 
fession in April, 1916, when I had the honour to place my 
proposals for the reform of the electricity supply of Great 
Britain before the Institution of Electrical Engineers. I 
have a letter from one colleague fully agreeing with the pro- 
posals of the paper, but giving it as his opinion that though 
the scheme proposed, or something similar, must ultimately 
come, yet it would never be in our lifetime. Another letter 
from him, a short time ago, was to congratulate me on the 
second reading of the Electricity Bill, which 60 closely fol- 
lowed my original proposals. The co-ordination of commerce 
is a less dificult problem than reform in electricity supply, 
while the advantages to be gained are even greater. Untor- 
tunately our leaders do not realise the urgent need for recon- 
struction in our methods of dealing with foreign trade as 
they realised the urgency of the electricity supply problem. 
The latter was before their eyes, while the former problem 
is a world-wide one, and usually only fully appreciated in 
jts true proportion by those who have travelled extensively. 
However, I am happy to note that the Premier referred to 
this subject in his last speech, and if the commercial com- 
munity would only get together and put something concrete 
before the Government no doubt it would be welcomed. The 
booklet I have written was to suggest some such concrete 
proposal, and I am not without hope that it may assist in in- 
creasing interest in and in helping towards the solution of 
the problem. There is little doubt, in my opinion, that at 
the root of most labour troubles, and particularly the policy 
of limited output, ig fear of unemployment. Nor is this 
greatly to be wondered at when we remember the serious 
unemployment conditions of a few years ago. But labour 
will, I feel sure, soon learn that its true welfare lies in the 
direction of unlimited output, and when that time comes the 
enormous production of which this country will be capable 
will require an outlet vastly greater than anything yet in 
view. It therefore behoves our business men to see that the 
foundations for greatly extending our foreign markets are 
pushed on with all speed, otherwise a time may arrive when 
the output exceeds the demand and unemployment may again 
ensue. If this occurs the policy of unlimited production will 
receive a setback from which it will not recover for many 


years. 
Ernest T. Williams. 
London, N.W., September 2nd, 1919. 


| Two Views About Gas. 


In a brief lunch interval to-day—between working on 
specifications for the electrical equipment of a large housing 
scheme and considering electric cooking decided upon by the 
committee of a prominent hospital which previously used gas— 
I looked at the current issue of Punch iceptaniber ord). 

Your exceilent contemporary bas a world-wide reputation 
for impartiality and showing both sides of a question, but 
a little rearrangement in this issue, so that advertising 
page iv came opposite contents page 207, would have 
enhanced this reputation—even if it had resulted in a fight 
between the advertising and artistic staffs. 

Page iv states the advantages from the British Commercial 
Gas Association point of view of gas fires. 

Page 207 shows the disadvantages, from the Punch artistic 
staff point of view, of being blown out of your house and 
setting it on fire by using a gas stove. 

The B.C.G.A. advertisement says two leading architects 
agree that £30 per small house can be saved by smaller flues 
if gas fires are adopted. What can be saved by abolishing 
flues altogether and using electric fires? 

Of course, Sir, there’s nothing like leather, &c., &c., but 
I think we score this time. 

H. C. Crews. 


Manchester, September 3rd, 1919. 
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The Compilation of Trade Publications. 


The remarks of Mr. Laverick in your issue of August 18th 
are of a now well-known type. Everybody agrees with them 
and then forgets all about them. 

_We are constantly being reproved for our sins of commis- 
s10n and omission in the publicity sense, and our attention is 
gently but firmly drawn to the attractive methods of our 
friends across the herring pond, whose gifts of salesmanship 
are certainly of a very high order. We all agree. 

Mr. Laverick, Mr. Llovd George, Mr. Bottomley, and many 
others insist that we must improve our methods; we agree 
again. In fact to our own people we also insist on the 
mecessity for improvement. 


We decide to etart at once, and look around for the best 
methods and assistance. We decide to study the methods of 
the experts and ask the representatives of publicity houses to 
call on us. We note their ‘sales talk,” excluding from our 
consideration the representative of one firm who addressed 
our very dignitied secretary as *' Dear old Bean,” and we 
then analyse their offers. 

invariably they amount to this :— 

_ We are to map out the sales campaign, methods of hand- 
ling, packing, shipping, &c. We are to write all the matter 
tor catalogues, booklets, leaflets, &c.; we must prepare the 
watter for our advertisements, and the expert will then quote 
us for printing the catalogue in an attractive form, and will, 
tor a consideration, so ornament and embellish our advertise- 
ments as to make them look pretty and pleasing to the eye. 

The representatives were obviously men who had studied 
the art of salesmanship. 

They (with the one exception mentioned above) knew 
exactly how to ‘approach the prospect,’ what to do with 
their hat, gloves and stick. They also very obviously 
“ weighed one up” and endeavoured to adjust their con- 
versation to one’s level (I shudder when I think how the first 
man talked of racing, while the last sympathised with me on 
the present high price and scarcity of whiskey). 

But when it came to the real practical side of engineering 
publicity they simply faded away. They were all excellent 
fellows, clean and well groomed, but we were reluctantly 
compelled to the conclusion that they could not fulfil our re- 
quirements, and we then decided to utilise the services of one 
of our own keen young engineers who may not be a “ literary 
gent,” but who at least knows the engineering side of the 
business, and can write simple direct English. | 

If Mr. Laverick can formulate any workable scheme of 
engineering publicity which will give real practical service, I 
think he is on a good thing, and I can promise him the sup- 
port of my company for one; but I should recommend him to 

urry up, or else most of us will have solved the difficulties 
in our own way, and our way may or may not be the right 
one. 

I think I am right in saying that English manufacturers 
are anxious to have their publicity done in the best possible 
wanner, but they want to be shown, not merely talked to. 


F. N. Pickett, 
Managing Director, 
Picketts, Lrp. 
Hove, September 3rd, 1919. | 


Boiler-house Practice. 


Your leader on boiler-house practice will cause many 
readers to turn up their files and reread Mr. Parsons’s com- 
munication. 

As a race We are conservative, and station engineers are too 
often no exception to the rule. I find, when discussing the 
question of coal economy with my friends, that the suggestion 
to install coal Weighers to enable exact results to be obtained 
is frequently turned down on the score of expense, coupled 
with the structural difficulties of installation. | 

If circumstances are such that coal weighers are impossible, 
much valuable information can be obtained by other methods 
of measurement which will give comparative figures for each 
shift's work. Mr. Parsons rightly insists on figures being 
available continuously for short definite periods, such as the 
8-hour watch. 

An ingenious and not sufficiently well known coal measur- 
ing device for use on moving-grate stokers is that devised by 
Mr. Walter Markby, chief engineer of the Metropolitan Elec- 
tric Supply Co. By a simple adaptation of the Lea record- 
ing gear fairly accurate results of coal consumption can be 
readily obtained. The inventor and Mr. Lea, who is handling 
the patent, would be the last to suggest that the apparatus 
Was aS accurate on varying grades of coal as a good auto 
coal scale, but they claim to obtain figures well within com- 
mercial limits. 

The Erith Riley Stoker and the Underfeed Grate can both 
be fitted with counters which will give a fair approximation 
to the fuel burnt, but on the latter grate, unless the engine 
stroke is fairly constant in travel, errors of considerable 
magnitude may arise. Last, but not least, on small installa- 
tions the coal can often be weighed in transit from heap to 
firing floor, but how often is this done, even when the facili- 
ties are available? 

One word of caution: Absolute reliance should never be 
placed on figures obtained by summation of automatic 
measuring apparatus records. The coal stock should be 


‘measured weekly and the consumption as recorded by measur- 


ing apparatus checked against the actual stock on hand. 
Many wonderful results have been obtained till the shortage 
on the stock coal pile was accidentally discovered! The 
measurement of water is usually a much simpler proposition; 
there is no excuse for the responsible engineer who does not 
install suitable measuring apparatus for ascertaining the 
uantity of water pumped into the boilers, but here again 
requent tests under working conditions must be taken to 
ensure accurate results. 

Last, but not of least importance, the electric meters on 
the generators are too often looked upon as infallible. How 
many central-station engineers have any facilities for testing 
the meters in situ? 

Many otherwise well-equipped works are spoilt by the lack 
of recording instruments. Much valuable information can be 
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gleaned from a close study of continuous records of draughts, 
CO,, steam and superheat. The circulating water should be 
recorded alongside of the vacuum, &c. However useful 
the data obtained may be, they are of much greater value if 
the results can be recorded in a form which 1s intelligible. 


If the methods of interpreting results could be _ stan-, 


dardised it would be helpful, and if Mr. Parsons could give 
further suggestions I am sure they would be welcomed by 
many central-station engineers. 

F. D. Napier. 


London, S.W., September 8th, 1919. 


. My Home-coming. | 

I set out my experience to indicate what less experienced 
electrical engineers are up against in the hope that our pro- 
fession may be induced to give preference to those who have 
served and are out of work. 

I am one of those who built up the public electric supply 
to what it has become, having worked in all capacities as 
consultant, resident engineer and contractor for over 25 years. 

I offered my services before conscription, and have been 
demobilised after over four years’ active service. 

As ex-borough electrical engineer to a large town since 1902 
I applied with confidence for the following advertised posts : 
Southampton, South Shields, West Hai, Carlisle, Doncaster 
and even Torquay and Bradford (assistant), but in practically 
every case a non-service man in possession of a post was 
selected. I have also applied to the Board of Trade, other 
Government Departments, most electrical firms, and have 
advertised, all without success. 

A hard blow came from the I.M.E.A.—or rather the com- 
minittee—when I was refused an invitation to the annual con- 
gress. I was a member, and had entertained the Congress 
twice at much trouble and some expense. 

For the last three months I have given my services to 
the Ex-Officers’ Bureau at Dashwood House, a voluntary 
organisation which advertises to employers in your columns, 
and am daily dealing with as many tragedies as my qwn. 


Last Legs. 


[We refer to this matter in our leading columns to-day.— 
Eps. Exec. Rev.] 


Air Supply for Pianola. 


Referring to Mr. Spencer’s inquiry re the above, I am 
afraid a centrifugal fan would not be suitable for the work, 
us the characteristics of these fans are such as make them 
only suitable for delivering or exhausting large volumes of 
air against small pressure or vacuum usually expressed in 
inches of water gauge. 

I would suggest either driving the existing bellows by the 
motor or having small motor-driven bellows, three in number, 
on 8 three-throw crankshaft. With regard to the pressure or 
vacuum required, take the pressure required to compress the 
equaliser spring or springs, and divide this by the area of the 
equaliser, the result giving the pressure or vacuum in lb. 
per sq. in. 

If Mr. Spencer cares to write to me direct, I shall be pleased 
to afford him any further information. 


C. H. Nicholson, A.M.I.E.E. 


11, Maple Grove, Hull, 
September 8th, 1919. 


Balancing and Alignment of the Alternator Rotor. 


I beg to draw your attention to the article under the above 
heading, by Mr. C. Sylvester, A.M.I.E.E., in your issue of 
August ‘ tb. 

As most modern turbo-alternators never run at the critical 
speed, a badly balanced rotor would not be detected in the 
way Indicated. In a special case where critical speed was 
reached I do not see why the whipping shaft should touch 
any particular spot on the end shields, which would be of 
guidance in adjusting the balance. 

Fig. 1 shows two grooves at one end of the rotor with a 
balance weight in each. Why not put both weights in the 
same groove and simplify the calculation of the resultant? 

In the case of high-speed sets it is desirable, and sometimes 
necessary, to carry out dynamic balancing, even though the 
static balance is unaltered during the process. 

Vibration is not alaye due to defective balance. 

There is an error in the article where the checking of align- 
ment is described. If the gauge fitted perfectly on the 
journals after raising the alternator end pedestal alone, then 
the gauge must have been defective or the observations in- 
accurate. The disappearance of the end thrust, which was 
probably due to two errors in alignment, or to a defective 
coupling, does not necessarily indicate that the alignment 
was improved. On the contrary, in view of the fact that the 
bearings next the coupling ran at a higher temperature, one 
would be led to believe that it was worse than before. 

I do not agree that a floating coupling can be such a fit 
that the shaft behaves as if it were solid throughout. How- 
ever, as the coupling stiffens up on load, the adjacent journals 


should be dead in line. 
W. H. M. Kelman. 
London, S.W., September 8th, 1919. 


Remuneration in British Commerce. 


I think that all staff employés must feel deeply indebted to 
you for having taken up the cudgels on their behalf, and for 
pointing out that what 1s necessary as a simple act of justice 
to these men is also a necessary step in the direction of obtain- 
ing and maintaining the lead in the world’s markets. 

It is perfectly true that the whole scale of remuneration, 
both at home and abroad, needs wholesale and drastic revision. 

But it is none the less true, as you hint in your leading 
article, that the general treatment of staff employés also 
needs revision. After 24 years’ experience, many of them 
spent abroad, I can add my quota to the other testimony you 
have had as to the better treatment received from firms of 
Teutonic or American extraction. With them, the personal 
interest in an employ¢é’s welfare, comfort, and progress is con- 
stantly felt to be alive and real. In other words, the whole 
traditional policy of the firms I refer to is deliberately set to 
encourage the employé’s feeling of self-respect and well-being, 
and this is so ingrained in the policy and so little at the whim 
of one or two men, that the effect is felt even where the 
employés run into the tens of thousands. 

They are truly democratic, whereas so many ‘superior ” 
British firms (and I hasten to add that the only non-Bnitish 
ancestor I can trace was a Huguenot) are too autocratic and 
feudalistic in their ideas. A further subject for your pen 
might well be the one-sided and grasping agreements which 
are so comiuon in British staff employment. ! 

To conclude, might I draw your attention to the advertise- 
ment on page 20 of this week's issue for an estimating 
engineer for India. I would ask the pertinent question as to 
when and how 700 Rs. per mensem becatne the equivalent of 
£700 per annum at home? 

I regret that I am debarred from appending my name, but 
enclose my card, and remain, 

Export. 

September 5th, 1919. 


ee 


Electric Vehicles. 


The main points in Mr. Spalding’s letter on the above sub- 
ject appear to be: (1) It is not the duty of central-station 
engineers to act as salesmen, (2) electric vehicles are very 
difficult to sell, (3) manufacturers are so busy with orders in 
hand that they cannot promise delivery on any new order iu 
less than eight months, and S I am narrow-minded and com- 
pletely ignorant of the true facts. 

If I had written an article urging central-station engineers 
to encourage the use of electric light and power I suppose I 
should have been told that it was not their business to push 
the sale of lamps and motors. It is a bright argument, and 
if I am narrow-minded, I wonder what Mr. Spalding imagines 
he ought to be called. I cannot find anything in the article 
which suggests that manufacturers should be relieved of their 
usual obligations. What I endeavoured to point out was that 
whilst some central-station engineers are taking a very keen 
interest in the movement, others appear to be more or less 
indifferent, and if Mr. Spalding considers that I am talking 
nonsense it would be interesting to know how he accounts for 
certain statements I referred to in the report of the Electric 
Vehicle Committee. ° 

E. Austin. 


London, W.C., September 8th, 1919. 


"æ = - 


The Welfare Movement. `` | 

During the last three years, inspired by the efforts of far- 
seeing firms, the welfare movement has made very rapid 
strides in this country, and the wide recognition now being 
given to it by employers, workers, and public men leaves little 
doubt but that within a few years it will occupy a very 
prominent position in the industrial world. 

So far no real attempt has been made, either by State or 
voluntary agencies, to collate information regarding various 
phases of the work; in fact the names of firms interested in 
the movement are not even recorded in any place. 

The Industrial Welfare Society is anxious, for the benefit 
of industry generally, to collect from the pioneers of this 
movement, information regarding their doings in connection 
with welfare work. I shall therefore be grateful if those 
firms who are willing to assist in this way will apply for 

rticulars of the information desired to the Industrial Wel- 
are Society, 33, Tothill Street, Westminster, 8.W. 1. 

Robert R. gi hg 

London, S.W. l irector. 

September 9th, 1919. 


Meter Readers’ Books. 


_ Mr. Turnbull’s letter on the above subject in your current 
issue raises once again the old question of ‘* books versus 
cards’; opinion on the subject is still greatly divided. After 
considerable experience with both systems, as applied to meter 
zenn, I have come to the conclusion that a card system, 
carefully thought out and well organised, is the nearest ap- 
proach to perfection that can be obtained. : 

A suitable card for the purpose is one about 6 in. long by 
3 in. wide, printed on both sides and with spaces at the top 
for street, number, consumer's name, and meter number. The 
remaining portion of each side should be divided into Mx, 


be ek 
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and these divisions sub-divided for date, inspector’s initials, 
and meter and demand indicator readings if necessary. Thus 
12 separate headings can be entered on one card. 

When a new consumer is connected, the necessary parti- 
culars are filled in on a blank card and the initial meter- 
reading is entered. The card is then filed in a *' street index ” 
drawer until the reading period arrives. A sinall, neat leather 
vase capable of holding 60 or 70 cards supplies the necessary 
means of transport, and can easily be carried by the meter 
reader in his pocket. If at any time between the periodical 
reading dates a special reading of any particular meter is re- 
quired for any reason, such as a transfer of consumer, meter 
change, or the like, the card is obtained from the drawer and 
the reading entered direct bv the person dealing with the 
matter. The svstem could be further extended by using cards 
of various colours for power, lighting, beating, and restricted 
or other supplies. 

G. D. Malcolm. 


Stepnev Electricity Department, 
September 8th, 1919. 


ea 


Electricity and Kinematography. 


I think Mr. G. E. Moore must have overlooked the small 
enclosed projection lamp which we make, and sell in large 
numbers, when he says, in the latter part of his interesting 
article, that in small projections, half-watt and other lamps 
are ‘‘ ousting the small arc lamps.’’ This is quite true so 
far as the ordinary open-type projection lamp, which requires 
constant attention, is concerned, but it is not true with 
regard to the small enclosed lamp mentioned above. This 
burns directly on 100 or 200 to 240-volt circuit with a current 
of 24 or 44 amperes, as arranged, and can be connected by an 
adapter to any ordinary lamp socket. The arc is struck by 
turning a milled knob, and will burn without adjustment 
for about half an hour. The positive carbon is horizontal, 
and the crater of the arc being exactly in the centre of the 
lens never gets out of focus. The adjustment, when neces- 
sary, Js almost instantaneous. 

I shall be very pleased to give full particulars to Mr. Moore 
or show him or any of your readers these lamps, if they are 


interested. 
J. O. Girdlestone. 
London, N.W. 
September 8th, 1919. 


BUSINESS NOTES. 


Openings for British Trade.—AUstTRALIA.—A company 
in Melbourne desires to represent British manufacturers of elec- 
trical plant, covering the whole of Australia (Department of Overseas 


Trade, ref. No. 555). A manufacturers’ agent, whose representative ` 


is in England, desires to get into touch with U.K. manufacturers 
of electrically-driven machinery, dynamos, cables, &c, (Official 
Secretary, Commonwealth of Australia, Coml. Inform. Bureau, 
Australia House, London, W.C. 2, ref. No. 223/2/7), 

CANADA.—H.M. High Commissioner for Canada, 19, Victoria 
Street, S.W.. reports the receipt of the following inquiry :— 
A Canadian firm of manufacturers’ agents are prepared to under- 
take the exclusive representation, throughout the Dominion, of 
United Kingdom manufacturers of electrical goods of all des- 
criptions. 

BELGIUM.—A firm in Brussels desires to secure an agency 
for United Kingdom manufacturers of cranes, tramway materials 
of every description, mechanical transporters, &c. Very well recom- 
mended. (Reference No. 56%.*) 

CATALOGUES AND PRICE LISTS WANTED.—H.M. Representative 
at Prague reports that he has received many applications from 
different parts of Czecho-Slovakia for catalogues and price lists of 
the following goods :—Electrical apparatus, machine tools, and 
mining machinery. 

British firma who are interested in these goods should send 
catalogues direct to the Chambers of Commerce in the important 
centres in Czecho-Slovakia, addressed as follows :— 

Obchodin a Ziv-nostenska Komora (Chamber of Commerce), 
vyvozni Kancelar (Export Department) at Prague, Budweis, 
Olomouc, Brno, Opava, Eger, Reichenberg, Plzen, Bradic- Kralove, 
Bratislava. Kosice or Troppau, in Silesia. 

These 12 towns comprise the chief trading centres in the 
Republic. 

BRAzIL.—A partner of a firm of general commission agents in 
Pernambuco (a British subject), who has had several years’ experi- 
ence in Brazil, is at present in this country, and desires to obtain 


. agencies on a commission basis for electrical fittings, &c. 


(Reference No. 585.*) 
*Replies should be addressed to the Denartment of Overseas 
Trade, 73, Basinghall Street, E.C. 2. 


Industriai Committees.— From the current issue of the 
Electrical Contractor, we learn that local Industrial Committees 
have been formed at Liverpool, Bradford, and Sheffield. A new 
working card of the E.T.U. is being discussed at various centres. 
Complaints are made in some districts of under-cutting in the 
sale of T.L.A. lamps, and the direct sale of these lamps to the 
public from manufacturers’ stores. 


Steel and Wood Poles Wanted.—Bacup Corporation 
electricity department is requiring several 30-ft. steel poles, also 
wood poles of same length (new or second-hand), for street-lighting 
purposes, For full particulars see our advertisement pages to-day. 


“ Anchor” Works Hospital and Distress Fund.—The 
annual report of the “ Hospital and Distress Fund ” of the Leigh 
Works of Callender’s Cable and Gonstruction Co., Ltd., states that 
yrants amounting to £91 7s. have been made to local and Man- 
chester hospitals, and £229 5s. ld. has been paid in grants to 
necessitous members. To the “Special War Fund ” the employés 
have contributed £936 10s. 14d. In addition to sending out gifts 
of parcels and cigarette money to employés who were in the Army, 
£318 has been expended on Service men, and amongat other liberal 
allowances, £500 has been allocated for the purpose of assisting 
those men employed by the company at the time of joining the 
Forces, affected by disablement due to war service, while a further 
£150 has been transferred to the ‘‘ Hospital and Distress Fund ” to 
meet future cases which may come under this head. At the annual 
meeting, held recently, liberal contributions were voted to hospitals, 
&c., for the coming year. The chairman—Mr. J. Bowyer (works 
manager)—suitably referred to the loss they had sustained in the 
death of the president, Mr. James Callender. The meeting unani- 
mously elected Mr. T. Petersen (Callender’s Cable and Construction 
Co., Ltd., London) president for the ensuing year. The resignation 
of the hon. sec., Mr. R. Hocken, who has rendered yeoman service, 
was accepted with regret, and a hearty vote of thanks was accorded 
to him. Mr. W. Hulme Jones was unanimously elected as his 
successor. 


The Government Scheme of Long-Term Credits for 
Export.—<As foreshadowed in our last issue, the Government is now 
prepared through its Export Credits Department at 10, Basinghall 
Street, E.C.2. to consider applications for advances up to 80 per 
cent. of the cost of the goods, plus freight and insurance, for goods 
sold to Finland, the Baltic Provinces (Latvia, Esthonia, and 
Lithuania), Poland, Czecho-Slovakia, Jugo-Slavia, and the areas in 
Russia to which the scheme for insurance against abnormal com- 
mercial risks applies— subject to the following conditions :— 

1. Documents are to be surrendered to the buyers against their 
acceptance of a bill in sterling drawn by the sellers for the full 
amount of the invoices, together with security (see the next 
paragraph). The Government will release the drawers from any 
recourse against them for the amount of the advances made. 

2. The purchasers must agree to take up such documents against 
a deposit of currency calculated on the basis of the market 
exchanges, such deposit to be made with an approved bank in the 
country of purchase, and to be held as security for the due payment 
of the bills. 

3. When the advance is needed, the relative documents will have 
to be accompanied by a letter of guarantee from an approved bank 
of the country of purchase stating that the documents will be 
promptly taken up against such deposit of currency, and nnder- 
taking that the amount of such currency shall always be main- 
tained at a figure sufficient to give a margin of 15 per cent. over 
the value of sterling as based upon the exchanges (not upon the 
official exchanges, if any). All applications accompanied by a 
banker's guarantee of sterling payment at maturity of the bill will 
receive preferential consideration. 

4. The Department will consider proposals for a deposit of 
produce or securities instead of currency. 

5. The advances made by the Department will be a first charge 
upon the proceeds of the bills and securities ; but, if such proceeds 
are less than the cost, plus freight and insurance, the loss repre- 
sented by the difference will be divided between the Department 
and the drawer of the bill in the proportion of the advance made to 
the cost (plus freight and insurance). 

6. The credits are to outstand only for such periods as the Depart- 
ment may determine in each case at the time of application for the 
advances, 

7. The Government will settle from time to time the countries 
and goods to which the scheme relates, but advances will not be 
made for the export of raw materials and preference will be wiven 
to the finance of goods where the larger part of the cost is due to 
manufacture in this country. 

8. All applications must be passed to the Department by the 
bankers of the sellers, whose recommendation must be attuched. 

9. After satisfaction of the advance the bill and securities will 
be handed to the seller if payment of the full amount of the bill 
has not been made. 

10. At any time after maturity of the bill or after any default, 
the department will be entitled to close a transaction and hand 
over the security held, the seller bearing his proportion, as indicated 
above, of any loss incurred. 

11. The conditions eet out above may be modified at any time or 
in special cages. 

With the consent of Barclay's Bank, Ltd., Mr. L. A. Davis, 
deputy foreign manager of that bank, has been appointed manager 
of the Department. 


Standardisation of Driving Chains.— From Messrs. 
BRAMPTON Bros., LTD., Birmingham, we have received a copy of 
the standards adopted by the Association of British Driving Chain 
Manufacturers, of Bassishaw House, Basinghal]l Street, London, 
E.C. 2. The other members of the Association are the Alfred 
Appleby Chain Co., Ltd., the “Coventry ” Chain Co., Ltd., and 
Messrs. Hans Renold, Ltd. The standards relate to chains from 
# to fin. pitch, of widths from 0'130 to 0'460 in.; the chains 
are made in two widths for each pitch, Particulars of the corres- 
ponding teeth are given. The new chains will be available early 
in December, and chains of larger pitch will be standardised later, 
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Joint Industrial Council for the Cable-Making Industry. 
—The first meeting of the Joint Industrial Council for the Electric 
Cable-Making Industry was held at the Ministry of Labour on 
Thursday, September 4th. Mr. Bertram Wilson, of the Ministry of 
Labour, who presided during the earlier part of the proceedings, 
pointed out that this was the forty-fifth Joint Industrial Council 
to be formed. 

Mr. L. B. Atkinson, Cable Makers’ Association, was elected 
chairman; and Mr. A. Allison, of the India-Rubber, Cable, and 
Asbestos Workers’ Union, vice-chairman ; and the following were 
appointed as joint secretaries :— 

For the Employers’ side Mr. H. Standring , 
(Messrs. Frankenburg & Sons, Ltd.), 
For the Employés' side .,. Mr. H. McCale (Workers’ Union). 


New French Company.—l.a Socicté des Phares et 
Equipement Electriques (Phares Aertsens) is the name of 
a new company which has lately been formed in Paris, with a 
capital of £16,000, to manufacture electric lighting and enyine- 
starting sets for motor vehicles. 


Foreign Trade.—THE AUGUST FiauRES.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for August :— 


August, inc, or 8 months, 1919. 
1919, dec, Inc, or dec. 
IMPORTS, £ £ £ 


Electrical goods, Xe. ... 72,410 +- 5,486 + 140,282 
Machinery eve 1,130,445 + 206,345 + 2,711,650 


EXPORTS. 
Electrical goods vee 683,305 + 497,274 + 1,983,309 
Machinery ... ese 3,235,962 +1,870,974 + 7,386,477 


Book Notices. — British Slandard Spevification for 
Dimensions of Insulated Annealed Copper Conductors. No. 7, 
1919.—The British Engineering Standards Association's Report, 
No. 7 (Revised 1919), British Standard Specification for Dimensions 
of Insulated Annealed Copper Conductors for Electric Power and 
Light has recently been issued. The wire gauge as a means of 
designating the conductors has been dispensed with, and the 
number of sizes has been reduced considerably. A table giving the 
values of the resistance of a éonductor 1,000 yards long and 
1 ay. in. sectional area, at every degree between 40° F. and 120° F., 
and the constants to be employed in converting the resistance of a 
wire from any temperature between these limits to 60° F., has been 
included. In the tables at the end of the specification details of 
the conductors, the thicknesses of the dielectric lead sheathing, 
armonriny, bedding, &c., and the values of the test pressures are 


stated. 


The specification deals with circular wires from 0°0076 in. to 


0°1030 in. diameter: solid and stranded conductors from 0'001 


sq. in. to l sq. in., and with flexible conductors from 0°0006 sq. in. 


to 0°5 sq. in. 


The thicknesses of the dielectric and lead sheathiny, and the 
values of the test pressures, are given for the following classes 


of cable :— 
Dielectric, Working pressure, volts. 
Paper... .. 660, 2,200, 3,300, 5,500, 6,600, 11,000 
Jute ... ... 660 
Rubber 250, 660, 2,200, 3,300, 5,500, 6,600, 11,000 


The price of this Report is 1s. 2d., post free ; and copies may be 
obtained from the offices of the Association, 28, Victoria Street, 
Westminster, S.W. 1. 

The Decimal Educator. Vol. II, No. 5. September, 1919. 
London: The Association. Price 6d. net.—With this issue com- 
mences the second year of the existence of this now well-known 
journal. There is some suggestion that a more attractive title 
might be adopted. 

“ Manual of the Electro-Chemical Treatment of Seeds.” By C. 
Mercier, M.D., F.R.C.P., &. Pp. xii + 134. 14 illustrations. 
London : University of London Press, Ltd., published by Hodder 
and Stoughton. Price 3s. 6d. net. 

Trish Builder and Engineer. Diamond Jubilee Special Number 
in commemoration of 60 years of existence. Dublin : 54, Sackville 
Street. Price 6d.—The number contains a series of reviews by 
various well-known writers, treating of the progress during the 
past 60 years in the several subjects on which the journal 
specialises : amongst the contributors are the following :—“ A Note 
on Roads,” by Dr. P. C. Cowan, Chief Engineering Inspector 
L.G.B.; " Progress in Fighting Fire during 50 Years,” by Captain 
T. P. Purcell; “Cheap Power for Industrial Development,” by 
Mr. G. Marshall Harris, manager of the Dublin United Tramways 
Co.. Ltd.; “Irish Industrial Reconstruction and the Utilisation of 
the Irish Bogs.” by Mr. T. Tomlinson ; ‘‘ The Mineral Resources of 
Ireland,” by Prof. H. J. Seymour. 


Railway Goods Rates.—It is stated that the question 
of economy on the railways will be given the greatest possible 
attention in the immediate future, Sir Eric Geddes. the Minister of 
Transport, having evolved definite plans towards this end, probably 
involving a substantial increase in goods rates. Mr. R. H. Hill, 
Sir Eric Geddes'’s secretary, recently said that it was highly 
probable that the yoods rates would be increased considerably 
with a view to effecting the abolition of the coastal subsidy. It 
was not probable that an increase in passenger rates would occur, 
—The Limes. 

Non-Ferrous Metal Industry Act.—A list of further 


additions to licences granted under this Act was published in the 
Board of Trade Journal for September 4th, 


Trade with Belginm.—The catalogue and sample room 
at the British Vice-Consulate at Liége has now been open for six 
months ; we are informed by Mr. Joseph Pyke that the response 
of British firms for catalogues and samples of small bulk has 
hardly fulfilled expectations, but it is hoped that an important 
increase in the number received will be assured as the facilities 
which this organisation provides for bringing British products to 
the notice of Belgian buyers are realised. Catalogues for Belgium 
should be in French, if possible, with metric measurements, «c. 
The number of firms who have sent publicity matter up to date is 
slightly in excess of 300. ‘‘ Thanks to the far-seeing and patriotic 
support of the editors of the leading trade journals, of which no 
fewer than 25 are furnished gratuitously, the normal equipment 
of this section is rendered much more important than would other- 
wise be the case, and the journals are studied by a large number of 
prospective customers for British goods.” 

During the past 125 days the number of visitors has aggregated 
735 ; 330 prospective buyers of British goods and 463 applicants 
for British agencies have also been dealt with by correspondence. 
Banking and commercial references have been obtained from firma 
capable of furnishiny them, and reports as to their standing have 
been furnished to the Departinent of Overseas Trade, to which 
British manufacturers and merchants are advised to apply for 
these particulars, while the Belgian firms are instructed to address 
their requests direct to the British houses whose names are 
furnished them. 

The organisation described above being largely in the nature of 
an experiment, the continuance and development of which must 
depend upon the results attained, it is urgently requested that all 
firms who succeed in doing business by means of the publicity 
offered them should notify the fact to the British Vice-Consal, Liége 


Lead Market Report.—Messrs. James Forster & Co. 
report that closing prices last week showed an advance of 10s. per 
ton in all positions, due to the growing difficulty in obtaining 
suppliea from Government stores and the intimation that no more 
sales of lead by the authorities would be made till the congestion 
at the wharves and stores was cleared up. 

Messrs. S. Cawson & Co, say that there have fortunately been 
some arrivals of Australian lead, which have relieved the situation 
for the time being. Practically nothing is coming from Spain or 
America, and shipments from Australia are likely to be consider- 
ably curtailed owing to strikes. 

Closing quotations are :—Prompt and September, £25 2s. 6d. to 
£25 5s. ; October, £25 7s. 6d. to £25 10s. ; November, £25 15s. ; 
December, £25 17s. 6d., with buyers over at top prices. 


Trade Announcement.— Mr. Wm.S. Park has retired from 
the firm of Menzies & Park, electrical engineers, of 208, Quarry 
Street, Hamilton, and the business will be continued by Mz. JOHN 
MENZIES. 


Catalogues and Lists.—Remco Carson Co., Lip., 
Canal, Gravesend.—Price list of Remco resistances, of which large 
quantities were used in war time, especially in connection with 
wireless telegraphy. They are suitable also for motor starters, 
regulators, dimmers, &c. 

Messrs. Mossay & Co., LTD., 7, Princes Street, London, S.W. 1. 
——Catalogues of Orwell electric platform trucks, types B and C ; 
the former has three wheels, the latter four. Trucks with 
power-elevating platforms, and locomotives, are also described. 


Overseas Trade.—Last week the Report of the Com- 
mittee appointed to examine the question of Government machinery 
for dealing with trade and commerce was issued. The Committee 
makes the following recommendations :— 


ABROAD. 

1. That the Consular Service remain under the control of the 
Foreign Office (subject to Nos. 6 and 9, below). 

2. That the proposals of the Scheme for the Reform and Develop- 
ment of the Consular and Diplomatic Service, other than those 
which relate to the Trade Commissioner Service snd Labour 
Attachés, be adopted. 

3. That the Board of Trade be authorised from time to time, 
after consultation with the Foreign Office, to send temporary 
missions for special purposes to foreign countries, such missions to 
be under the control of the Embassy or Legation concerned, and 
that for this purpose a sum be included yearly in the Board of 
Trade estimates. 

4. That the Board of Trade be represented on the Selection and 
Promotion Committees for the Consular and Commercial Diplomatic 
Service. 

5. That British representatives abroad should be recommended to 
keep in touch with the British Chambers of Commerce formed in 
the countries to which they are accredited. 


AT HOME. 


6. That the Department of Overseas Trade continue, as at present, 
under the joint control of the Foreign Office and the Board of Trade. 

7. That the Board of Trade remain responsible for general com- 
mercial policy, and that it be the duty of the Department of 
Overseas Trade to give effect to that policy overseas. l 

8. That suitable office accommodation be forthwith provided for 
the Department of Overseas Trade in close proximity with the 
offices of the Foreign Office and the Board of Trade, and, if possible, 
that the three Departments be housed in the same building. 

9. That the Consular and Commercial Departments of the 
Foreign Office be transferred to the Department of Overseas Trade. 

10. That the War Trade Intelligence Department be transferred 
to the Department of Overseas Trade except as to those branches 
which may be more conveniently transferred to the Board of Trade. 
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11. That a Standing Committee or Board be formed for the dis- 
cussion of matters relating to overseas trade, to consist of the heads 
of the Board of Trade, Foreign Office, and Department of Overseas 
Trade, with power to call in representatives of other Departments, 
and that such Standing Committee or Board meet at regular and 
frequent intervals. 

In a Minority Report, Mr. Dudley Docker says that he considers 
that the system of dual control of the Department of Overseas 
Trade is at the root of the trouble. Any such system of dual 
control must be eradicated. He has come to the conclusion that 
the only remedy that he can recommend is the adoption of the 
principle that the Foreign Office must be responsible for establishing 
the lines upon which our foreign commercial policy should be 
framed. 


Department of Overseas Trade.—The Board of Trade 
announces that the statement which has appeared in the Press as 
to the control of the Department of Overseas Trade is unauthorised 
and incorrect. The Department remains under the joint control of 
the Foreign Ottice and the Board of Trade, and any arrangements 
made as reyards housing will not affect this joint control. 


British Overseas Bank.—The bank will open to the 
public for general business on Monday next, September 15th. 


Import Restrictions.—According to the Bulletin of the 
Federation of British Industries, a meeting of the Reconstruction 
Committee of the Federation was summoned for September 11th 
to consider the position, with special reference to the question of 
the removal of restrictions on imports. 


Liquidations and Dissointions.—ELecrricity METERS 
PATENT DEVELOPMENT SYNDICATE, LTD —Winding- up voluntarily, 
with Mr. T. S. Jones, 54, New Broad Street, London, E.C., as 
liquidator. Meeting of creditors, September 15th, at 54, New 
Broad Street. E.C. Claims by October 7th. 

County Lia@HT, LtTp.—Winding-up voluntarily. Liquidator 
Mr. B. E. Mayhew. September 22nd, at Alderman’s House, E.C. 
Claims by October 12th. 


Bankruptcy Proceedings.— BENJAMIN Owen LEDBURY, 
insulating engineer. Imperial Chambers, Caer Street, Swansea.— The 
adjourned public examination of this debtor was held, on 
August 29th, at the Town Hall, Swansea. The debtor stated that 
whilst in the employ of Mr. Perkins he never received a fixed 
salary, and Mr. Perkins owed him £40 for wages and work done. 
The examination and the application of Mr. Harold Williams, who 
appeared for the debtor, was adjourned, it being stated by Mr. 
Williams that certain questions of account in a partnership had yet 
to be gone into. 

C. MAYFIELD, electrical engineer, Bristol.—Trustee (Mr. T. 
Easton, O.R.) released August 29th. 


Coal Outpnt Diminishing.—A Board of Trade return 
issued last week gives ominous indications of the grave outlook in 
connection with the supply of coal. Since May last there has been 
a serious diminution in the weekly output in all districts, due 
partly to strikes, partly to the shortened hours and other causes. 


Auction Sale of Timber.—By order of the B. of T. and 
the Controller of Timber Disposal, Messrs. E. Challoner & Co., 
A. Dobell & Co.. and Farnworth & Jardine will sell by auction at 
Liverpool, on September 25th, a quantity of imported hardwood 
timber, &c. See our advertisement pages to-day. 


Outing.—On Saturday last the employés of Messrs. E. P. 
Allam & Co. resumed their annual outing ; a perfect day was 
spent, commencing with the journey by train to Witham and by 
brake to Mill Beach (Heybridge). A river trip in Mr. Handley’s 
yacht was really delightful. Dinner was served at the Mill Beach 
Hotel, the works manaver, Mr. Wilfrid Hackett, presiding ; tea 
was taken at the Spread Eagle Hotel, Witham, followed by a 
smokny concert, with Mr. Allam in the chair. Votes of thanks 
were unanimously accorded to Messrs. H. White and W. Atkinson, 
the stewards, for the way in which the srrangements had been 
carried out, and a vote of thanks to the chairman brought toa 
close a really happy day. 


LIGHTING AND POWER NOTES. 


Atherstone.—PRov. ORbDER.—The proposal of the 
Midland E.L. & P. Co., Leamington, to apply for a prov. order for 
the supply of electricity to certain areas in Warwickshire, 
including the Atherstone district, was discussed by the D.C. last 
week. The vice-chairman of the Council intimated the intention 
vf opposing the application unless the company gave an under- 
taking to supply electricity to the district within two years. A 
director of the company explained the scheme, saying that the 
application was being made with the concurrence of the 
Leicestershire and Warwickshire E.P.Co. The order obtained by 
the old company in 1902 only enabled it to supply electricity for 
power purposes, and the present order would extend the power so 
far as lighting was concerned. The supply would be available 
before the order was through. 


Athy (County Kildare).—E.L. Sci eme.—Arrangements 
have been made to appoint, early in October, an electrical engineer 


to plan out a scheme for electrically lighting the town, and to 
supervise the scheme whilst being carried out, 


Beauly (Inverness-shire).—NiEw PLant.—On August 
29th a new generating set was started at the works of the E.L. Co., 
and will act as a stand-by to that inetalled in 1912. The company 
is extending the supply to new sawmills. 


Blackburn.— PRICE INcREasrE.—Charges for electricity 
for all purposes have been increased to a total of 75 per cent. above 
pre-war rates, as from the quarter ending December. 


Bolton.—StTREET LiGHTinG.—Electricity for street 
lighting is to be taken from the mains of the Corporation electricity 
department. 


Bradford. —ELEcTRIC Potice Lamps.—The Bradford 
police have had a number of electric lampa issued to them in lieu 
of the oil lamps used when on night duty. 


Burton-on-Trent, — PRIC: INcREase.—The T.C. has 
adopted the following revised tariff :—Lighting, flat rate of 8d., 
maximum demand rate temporarily withdrawn ; outside shop 
lighting, 8d. ; picture palaces, ëd., plus 15 per cent. ; heating and 
cooking, 1{d.; power, such as for restricted supplies, 4d., down to 
14d., plus 15 per oent. ; restricted hour supplies, 2d. to 1°3d., plus 
15 per cent. ; maximum demand system, 6d. for the first 14 hours, 
and 2d., plus 15 per cent. 


Camborne.—Prick INcREASE.—The Urban E.S. Co. has 
applied to the B. of T. for an order to increase the price o 
electricity to 9d. per unit. 


Chobham.—The P.C. has approached the Woking E.S. Co. 
with respect to a supply of electricity for the parish. 


Continenta].— France. —By an agreement come to 
between the Chemins Departmentaux de la Haute Vienne and the 
Conseil Général of the Department, the latter has agreed to advance 
4,000,000 fr. to improve the equipment of the company's network— 
namely, the intallation of a supplementary turbine at the 
Eymoutiers station ; the doubling of the 30,000-volt transmission 
line ; the substitution of armoured cement posts for the existing 
wooden posts ; and the purchase of special tractors to assure the 
goods service. 

An important transmission scheme is about to be launched which 
will cost, it is said, several tens of millious of francs, and require 
three years for its completion. The object is to harness waterfalls 
in the Jura and the Alps, and transmit the energy generated to 
the Creusot works and to the industries located in the valley of 
the Dheune, Saone-et-Loire Department. One transformer station, 


‘situated at Montchanin, will distribute lighting and power 


throughout the entire Department. 

IrTaLy.—The water powers of Mount Gleno, in the valley of the 
Scalve, are to be tapped for two large hydro-electric stations of 
14.000-H.P. total capacity, to be employed for industrial purposes, 
and initially for the working of the cotton mills of the firm of 
Galeazzo Vigano, at Ponte Albiate, and to supply blast furnaces in 
the Dezzo Valley. It is expected to be able to complete one of 
these stations by the spring of next year, and the other in 1921. 

GERMANY.—A new scheme for supplying public buildings of Berlin 
with heat, and also with warm water, was adopted in Berlin in July 
last, says Engineering. The warm water is to be derived from the 
exhanst steam of the turbo-dynamos of the Berlin electricity works 
and from some coke-heated boilers, and is to enter the pipes super- 
heated at a temperature of 120° C.; the pipes are to be laid in 
concrete conduits along the streets, the pipe sections to be welded 
together and to be provided with stuffing boxes and with sliding 
bearings. The distribution area is to have a radius of 2°5 km., 
and to include some tenement houses. The contract has been 
given to the firm of Korting A.G., and it was hoped to start 
supply by next winter. 

Spaln.—Application has recently been made for a concession to 
establish plant to utilise the water-power of the River Guejar, 
near Sierro, Granada, It is also proposed to establish plant to 
utilise the water power of the River Navia, near Oviedo, to generate 
electricity. lt is stated that in this case over 25,000 H.P. will be 
available. 

DENMARK.—The scheme for the erection of a large hydro- 
electric works at Tange, which has been in suspense owing to 
difficulties arising from the war, is now to be proceeded with, 
and a company has been formed for this purpose under the title of 
the Gudenaa Central Station Co. It is expected that the works 
will be able to supply the whole of central Jutland between 
Djursland and Salling. 


Crewe.—Prick IncREASE.—The price of electricity is to 
be increased by a further 20 per cent., as from October lst. 


Derry.—E.L. FAILURE.—An immediate and big rainfall 
ig needed to save a serious situation ; the water reservoirs are now 
empty. The electricity works closed down on Tuesday, last week, 


for want of water, and manufacturing concerns and shipyards 


depending on electricity stopped work. An attempt is being made 
to supply sufficient power to keep the bakeries going. 

A special meeting of the Corporation was held to consider a 
domestic supply. The city engineer said that if the strictest 


economy was observed, and the water used solely for domestic 


purposes, a famine might be averted. The electricity works has 
since resumed the supply. | 


Dewsbury.— STREET LIGHTING.—Street lighting was 


_ resumed on Monday. This decision by the T.C. was reached as. a 


result of street accidents which have occurred on dark nights, 
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Dover.—Pricz Incrreasze.—The T.C., is to apply to the 
B. of T. for an order to increase the charges for electricity from 
7d. to 9d. per unit, on the ground that it would be unfair to the 
public to do so whilst the Admiralty insists on holding the Council 


is the pre-war contract of 2°78d. per unit, which results in a heavy 
OBB. 


Doncaster.—E.L. FaiLURE.—On September 3rd the 
electricity supply failed in the early afternoon for nearly an hour 
and a-nalf, for some reason which has not been made public. 


Dandalk.—Loan.—The Bank of Ireland authorities 
have intimated to the U.C. their consent toa loan of £3,000 at 
Bank of England rate, with a minimum 4} per cent. during the 
pleasure of the Bank, for the purpose of carrying out improvements 
in connection with the electrio lighting system, the advance to be 
collaterally secured by a charge on the rates and revenues of the 
Council, and to be repaid by equal annual instalments of £200, 
together with interest. 


Dundee.— Warteg Powsr.—A report was issued on 
Friday last by Mr. Harry Richardson, Corporation electrical engineer, 
on the question of extending the city's electrical supply by the 
utilisation of water from the Tummel Valley. Mr. Richardson 
estimates the cost of the Loch Tummel scheme at £1,250,000, and 
states that electricity could be supplied at from ld. to 1°08d. per 
unit, cumpared with 1°28d, per unit under the coal-driven 
generating station. The water-power scheme was well within the 
realms of practical use now, and they in Dundee were bound to 
consider it immediately and rapidly in the interests of industrial 
prosperity. The scheme involved the building of a dam at the 
eastern end of Loch Tummel, raising the water level, and carrying 
the water to a power house situated on the River Tummel below 
where the River Garry enters the River Tummel, into which river 
the whole of the water used would be returned. The scheme could 
easily supply any demands for power en route without prejudicing 
the interests of Dundee. 


Eccles.—PRicE INcREASE.—The T.C. has advanced the 
price of electricity by a further 25 per cent., making a total war 
increase of 100 per cent. à 

O gub-station is to be erected at Monton at a cost 
of £540. 


Finchley.—FIRE.—A fire broke out at the Finchley 
U.D.C. electricity works on Saturday evening, 6th inst., at 9.45 p.m. 
The outbreak was caused by the exhaust-pipe from an oil engine 
becoming red hot and igniting some oil in the trench beneath tħe 
engine. The brigade was called, and the fire was extinguished by 
10.20 p.m., having caused no material damage ; the town supply 
was maintained. 


Haswell.—STREET Liautinc.—The P.C. has sealed an 
agreement with the South Hetton Coal Co. for street lighting by 
electricity with 59 lamps at £4 each, from September lst to 
April 30th. 


Keighley.—PRICE INcREAsSE.—It is recommended that 
an increase in charges for lighting be made of 1d. per unit, and for 
power, to consumers who have no sealed agreement, by 4d. per 
unit, as and from October Ist next. 


Leicester., —NEw PLANT.—A contract has been recently 


awarded to the English Electric Co. for new plant for the | 


Aylestone power station, including a 5,000-KW., 3,000 B.P.M. turbo- 
alternator set, complete with condensing plant and circulating 
water piping, &c.; also rotary converters, transformers, E.H.T. 
switchgear, and a complete boiler-house equipment, including, for 
the initial installation, two marine-type Babcock water-tube 
boilers, each with a capacity of 50,000 lb. of steam per hour at 
200 lb. pressure, superheated 250°. 


` Maidstone.— PRICE INcREASE.—Charges for electricity 


for lighting have been increased by 4d. per unit, and for power 
by 4d. 


‘ Montrose.—Harsour Licatina.—The Harbour Board 
has received a communication from the North of Scotland E.L. Co. 
in regard to a proposed new agreement for the electric lighting 
round the dock and wharves. The Harbour Convener said it would 
be desirable to retain control of the lighting in the hands of the dock 
officials, while the proposal of the company was that a large part 
of it should be lit in the same way asthe streets. He thought it 
would be advisable to consider the lighting of the lighthouses by 
electricity. If the Northern Lights Commissioners allowed it, 
there would certainly be a saving of man power, as the lighthouses 
could be lit from the dock. 


Motherwell,—Pricr IncrEase.—The charges for electric 
light have been increased from 44d to 5d. per unit, and 4d. per 
unit has been added to the charges for power and heating. 


Newton Abbot.—Price IncREAsE.—The Electric Supply 
Co. is applying to the B. of T. for an order to increase charges 
for electricity to 10d., but the company is prepared to enter into an 
agreement with the Council not to charge more than 9d. per unit. 


Nottingham.—INcREAsSED Prices.—A new tariff,ito take 
effect from the meter readings for the June quarter, 1919, 
embodies the following alterations :—Lighting, a flat rate of 64d. per 
unit ; maximum demand: (a) for any quantity not exceeding the 
equivalent of 200 hours’ consumption per half-year at the maximum 
power demanded by the consumer, at the rate of 8d, per unit ; 


(ò) any quantity exceeding the equivalent of 200 hours’ supply per 
half-year, at such maximum power, 3d. per unit. In this connec- 
tion the method of charging adopted by the consumer is to remain 
in force for at least two years. 


Portadown.—Prat FurL.—In the weaving factory of 
Mr. Hamilton Robb, a peat gas plant for driving the machinery 
was installed in 1911, and has worked succeasfully since. The 
amount of peat needed to develop the 280 H.P. required for the 
factory is about 1,000 tons per annum, so that in the past eight 


years 6,000 tons of coal have been saved and a local industry - 


assisted. A larger experiment is about to be taken in hand—this 
time a power station of 1,500 H.P., where electricity will be 
generated for local use. The approximate amount of peat fuel 
required is 6,000 tons per annum, or a saving of 4,500 tons of coal 
per annum. 


River Clyde—Docks EvecrriricaTion.—The pumps at 
the Olyde Trustees’ graving docks on the river are to be converted 
from steam to electric power. It is estimated that the capital 
expenditure will be £17,360, and the total annual saving about 
£3,700, including considerable reduction in labour employed at the 
docks. Other electrical work comprises the electrification of 
machinery at Princes Dock and the completion of three 8-ton 
cranes at Rothesay Dock, the total outlay, including expenditure 
on graving docks, being £60,000. 


Royston (Yorks.).—E.L. ScHeme.—The U.D.C. is to 
approach the Yorkshire E.P. Co. with a view to a supply of 
electricity. 


S. Africa.—CaLEDON (Capre PROvINCE).—The ratepayers 
have adopted the proposal for a £16,000 loan for an electric 
lighting scheme for the township. Prof. Bohle, of the Cape Town 
eisai has been instructed to prepare the scheme and call for 
tenders. 


Spennymoor.—Pusiic Licutina.—The B. of T. is not 
prepared to accede to the request of the Northern Counties’ ES. 
Co. for an order for the discontinuance of the supply of electricity 
to the public lamps in the district. 


Stockton. — Housina ScHEME.—With reference tothe Cor- 
poration’s housing scheme, it was reported that the Ministry of Health 
suggests that houses erected in the area of electricity supply should 
be served with electric lighting, and that it would be the duty of 
the Corporation to extend its mains for this purpose. No part of 
the cost of these mains, however, has tə be charged against the 
housing scheme. i 

Prick INcREASE.—A further advance of 5 per cent. in the 
charge for electricity has been made. 


Surbiton. — PRICE IncREasE.—Callender’s Cable and 
Contruction Co. has applied to the B. of T. for an order to alter the 
charge of 13s. 4d. up to 20 units per quarter, and 8d. beyond, to 9d 


Swansea.— YEAR’S WorkKING.—After meeting all 


‘commitments, including redemption of debt, there will be 


practically £5,000 to the good on the year's trading. 

COAL CONSUMPTION.—The official report of the B. of T. relating 
to 114 stations in the country showed that Swansea was second in 
the whole country, and the first in Wales and the West of England. 
The consumption per unit was 2°64 lb., and the only place that 
was better showed 2°61 lb. per unit. 


Toam (Co. Galway).—Pusuic Lieutine.—The tender 
of the E.L. Co. has been accepted for lighting the town for six 
months, at £110, which was £28 less than the tender for 
lighting by gas. 


Todmorden.—Prick InckEAsE.—The T.C. has applied 
for power to increase the maximum charges for electricity b 
50 per cent. . 


Walsall.—LoaNs APPLICATION.—The T.C. has decided 
to make application to the Ministry of Health for sanction to the 
borrowing of £11.970 in respect of the erection of the new power 
station at Birchills, and also to the borrowing of £44,000 10 
connection with the electric supply undertaking. 


Wigan.—Loan.—The T.C. has approved a proposal to 
borrow £42,650 for the purpose of installing a 5,000-Kw. generator. 
The T.C. is already in negotiation for a supply of about 2,800 KW., 
and the 5,000 set would hardly cover the demand. 


Winchester.— YEAR'S WorKING.—The report on the 
working of the Corporation electricity department for the year 
ended March 31st, 1919, shows a revenue of £18,094 (£16,559); 
working expenses, £11,838 (£10,535) ; gross profit, £6,255 (£6,024). 
Out of this the following charges have to be met :—lInterest on 
loans, £3,417 (£3,474) ; redemption of loans, £1,597 (£1,540) ; 
leaving a surplus (profit) of £625 (£445). Units sold show an 
increase of 106,917 units (10'7 per cent.) made up of :—Power, an 
increase of 167,091, or 45°0 per cent. ; public lighting, an increase 
of 8,694 ; lighting, a decrease of 34,627, or 8'3 per cent. ; heating 
and cooking, a decrease of 34,241, or 13°9 per cent. Six new con- 
gumers were connected during the year, these, with extensions to 
existing installations, represent an addition of :—Lighting, 12 KW. ; 
power, 179 KW. ; heating and cooking, 83 Kw. It has been possible 
to show a reduction of over 0°37 lb. of coal per unit sold, the result 
of being able to make good use of the turbo-generator and of the 
bulk supply to the Air Ministry improving the station load factor by 
giving a better load during the night. The alterations to Nos. 1 
and 2 hand-fired boilers to covert them into a modern unit oom- 
plete with superheater and mechanical stoker were satisfactorily 
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completed, and the boiler will go into commission this summer. 
There have been no further extensions to the cable network. The 
extensions to the power station for giving a bulk supply to the Air 
Ministry were completed on behalf of that Department in June, 
1918, and commercial supply was started at the beginning of 
September, the consumption during the winter months approxi- 
mating 5,000 units per week. There is a prospect of making 
further use of this A.C. plant, as the War Office has entered into 


negotiations with the Air Ministry to take a H.T. supply for the 


campe at Morn Hill, Winnall Down, and Avington Park. 


York.— WaTER PowEr.—The Electricity and Tramways 
Committee asks for sanction to purchase the weir and mill on the 
River Derwent for the purposes of an additional generating station, 
at the agreed cost of £1,700. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—Wacrs.—The Tramways Committee is to 
resist an application for a further increase of 12s, per week in 
tramway workers’ wages. The demand was estimated to place an 
additional 6d. per week on every house rented at 6s. 6d. The 
workers are now receiving 140 per cent. above pre-war wages. 


Bradford.—Goops TRrarric.—Consideration was given, 
last week, to the scheme for the utilisation of the tramway system 
as a means of alleviating the congestion of the railways and trans- 
port services, and it has been decided toapply to Parliament for powers 
to carry heavy goods. Under the present regulations a maximum 
weight of 56 lb. is fixed for carriage by the tramways. If the 
powers asked for are granted, it will not mean the opening 
up of an inter-city system, but an extension of the present parcels 
delivery system. 


Burnley.—FIRE.—A tramcar caught fire, last week, owing 
to a cable fuse under the car, 


Canada.—STRIKE.—The electrical workers of the Toronto 
tramway undertaking went on strike suddenly on the afternoon of 
September 3rd, and all tramwry cars in the city were stranded at 
therush hour. The passengers, thinking the power had been cut off 
temporarily, remained in the cars until the news of the strike 
spread. 

Egypt.—STRIKE.—The tramways dispute was settled at 
midnight on September lst—2nd, the strikers having agreed to 
resume work on the conditions laid down by the Conciliation 
Board. The tramway company refused to yield to political agita- 
tion under the guise of so-called labour unrest. The service was to 
start on September 3rd. TAn 

After agreeing to resume work, the strikers at the eleventh hour, 
September 2nd, went back on their decision, putting forward a 
number of new demands and insisting upon the immediate satis- 
faction of all their claims. The Government Conciliation Board is 
to deal with the new dispute. 


Leeds. —New Track.—The Corporation proposes to test 
the utility of a fenced track on sleepers for an express tramway ser- 
vice. Landon the Roundhay Road is to be acquired, and as the situa- 
tion is well out of the congested area of the oity, little difficulty is 
likely to be met in connection with road widening. The scheme 
will be extended to other areas if the proposal proves successful. 


London. — TRAFFIC COMMITTEE. — Sir Eric Geddes, 
Minister of Transport, is sending a letter to the chairmen of the 
County Countils of London and adjoining counties, asking for the 
appointment of a nominee on a special Advisory Committee he is 
setting up to deal with the traffic question so far as the powers of the 
Ministry permit. This Committee is being set up without pre- 
judice to the idea advanced by the Kennedy-Jones Committee, now 
being considered by the Cabinet, that there should be for London 
a separate traffic authority to deal with the whole question. 

ACCIDENTS.—A tramway accident occurred at six o'clock on 
Friday evening last week, in South London. The electric plough 
of a car was wrenched out of position at the points dividing the 
Brixton and Clapham systems at Kennington Gate, and became 
wedged across the conduit, and it was not until heavy sledge- 
hammers were brought into play that the plough itself could be 
smashed up and removed. In the meantime all south-going traffic 
was stopped on both routes. To relieve the congestion tramcars 
were turned at Kennington Gate for the various South London 


A train on the District Underground Railway became derailed 
at Westminster at 9.30 a.m. on Friday morning, last week, while 
travelling on the up-line. Both lines were blocked, and traffic was 
interfered with throughout the day. Immediately after the 
accident all trains came to a standstill, and some time elapsed 
before passengers were allowed to leave. The train involved was 
at the time entering the tunnel at Westminster Station, and the 
derailment was due to the breaking of an axle. A breakdown gang 
was promptly on the spot, but owing to the position of the damaged 
car in the bend of the tunnel, considerable difficulty was met with, 
and, instead of a orane, short jacks had to be used. During the 
day traffic was running Westward from St. James’s Park, and 
Eastward from Charing Cross Stations only. Later in the evening 
Eastward traffic started from Aldgate East only. About 7.15 p.m. 
official intimation was given that the line had been cleared, 


Manchester, —STRIKE THREAT.—A stoppage of work is 
threatened by municipal labourers, which will involve electricity 
and tramways departments. The extremist section of the tramway 
workers are in favour of handing in notices at once. 


Motherwell.—Prorosrp SaLe.—Withb reference to the 
proposed purchase of the tramway undertaking by the T.C., the 
company has replied that it is prepared to sell at £463,000, equiva- 
lent to £13 10s. per £10 share, with compensation (£12,000) to 
directors and officials for loss of office. The negotiations are to be 
continued. 


South Africa.—Care Town.—After being out on strike 
for about three-and-a-half weeks, the employés of the Tramway 
Co. accepted the offer of the company, and the service was resumed `“ 
on August 13th. 

Port ELIZABETH.—The tramway employés’ etrike has been settled 
on the same terms as were arranged in Cape Town, and the cars have 
recommenced running. 


St. Annes.—PuRcHASE.—An immediate reply is to be 
pressed for from Lytham Council in reference to the purchase of 
the Blackpool and Lytham Tramway Co. St. Annes has offered 
£140,000 for the undertaking, but as half the line is in the Lytham 
area, it cannot purchase without Lytham's consent or co-operation. 
Lytham Council has placed the matter in the hands of experts for 


‘report. 


Sunderland.— THRovaeH Runninc.—Through-running 
with the District tramways, a private company, is to be adopted, 
subject to an agreement approved by the Council being entered 
into with the company. 

WaGES.—Ticket inspectors are to receive 5s. a week more than 
the senior motormen. 


TELEGRAPH AND TELEPHONE NOTES. 


Aircraft Wireless.— Pending the issue of licences by the 
Postmaster-General, temporary provisional authority for the use of 
wireless telephone and telegraph apparatus in aircraft can be 
Ar in approved cases, by application to the Secretary of the 

ost Office. 


Barbados.—It is reported that the Western Telegraph 
Co., of London, intends establishing its own direct lines between 
Bargados and New York, and to points on the South American 
coast, Percambuno, and Rio de Janeiro. There is also a scheme to 
eatablish a British cable from Barbados to St. Kitts, and thence to 
Halifax (N.S.). 


Cable Breakdown.— It is reported that one of the tele- 


graph cables between Newcastle and Gothenburg is not working. 
It is thought the breakdown may be due to an explosion. 


Deferred Telegraphic Service.— Arrangements have 
been made for the resumption of the deferred service of telegrams 
between the United Kingdom and Canada. The messages will be 
forwarded over the British Imperial cable, and the service commenced 
on Wednesday. Telegrams intended for this service must be 
marked “via Imperial.” A deferred service is also again in 
operation “ria Imperial” to Australasia and the British West 
Indies. l 

Denmark.—The General Post Office gave notice, on 
September 6th, that a wireless service supplementary to the cable 
service is now in operation between the United Kingdom and 
Denmark for the transmission of ordinary and Press telegrams. 
The rates for ordinary telegrams will be the same as for telegrams 
sent by cable—i.e., 24d. a word; but Press measages will be trans- 
mitted by wireless at the reduced rate of ld. a word. All 
telegrams intended for transmission by this service must be marked 
“ via wireless.” 

France.—An inquiry has been made by the Matin at the 
telegraphic department of the French Post Office about telegrams 
sent from France to England that have been for some time now, 
dispatched by mail. The reply was: ‘ We are taking all necessary 
measures to obviate partial temporary interruption of Anglo- 
French telegraphic communications. The dispatch of telegrams 
by post may have been rather frequent of late, but in a short time 
we shall bein a position to ensure the normal and regular transmis- 
sion of telegrams to England.” 

Holland.—It is stated that a Committee has been formed 
in Holland to protect the interests of Dutch holders of shares and 
obligations in the German-Netherlands Telegraph Co., whose 
cables—Yap-Shanghai, Yap-Guam, and Yap-Menado—have been 
surrendered to the Allies under the terms of the Peace Treaty. 


Proposed New Cable—His Majesty’s Commercial 
Secretary at Yokohama reports that the establishment of a Japan- 
American cable company is under contemplation, with the object 
of laying a cable between Yokohama and San Francisco. The 
title of the proposed company is the Nichibei Kaitei Densen 
Kabushiki Kaisha (the Japan-America Cable Co., Ltd.). The 
project appears to have met with a favourable reception by the 
Governments of Japan and the United States. 


Sable Island.—A Halifax (N.S.) message reports that 
the wireless station at Camperdown is unable to get into com- 
munication with the Sable Island station, which, it is feared, has 
been destroyed by re, 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Oficial 
Notice" appeared.) 


OPEN. 


Atherton.— September 18th. U.D.C. 
cubicle, (August 2th.) 

September 30th. U.D.C. Two 30-K.v.a., single-phase, 2,400/240-v. 
oil-cooled transformers, (See this issue.) 


Australia.—SyDNEY.—November 10th. City Council. 
Supply of electric motors. Particulara from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council, Three 2,000-K.V.A., 33,000/5,000- volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 

December 1 9th.—Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumps, electric motors, &c., for the low-level pump- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.* 

Adelaide Municipal Tramways Trust has decided to invite tenders 
for a new set of 10,000 H.P. 


Bradford.— October 9th. Electricity Department. Two 
1,500-KW. rotary converters, transformers, &c.; induced draught 
plant and chimneys, and three economisers. (See this issue.) 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KWw. converters and D.C. and A.C. L.T. switchgear ; E.H.T. 
switchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


India. —LAHoRe.— Electric Supply Co. Generating plant» 
two 1,000-KW. and two 600-Kw., three-phase, 6,600-volt turbo” 
alternators, &c. ; boilers, mechanical stokers, &c.; sub-station 
plant, H.T. and L.T. mains, &c. (Specifications available October lat.) 
(September Sth.) 


London.— WESTMINSTER.—September 17th. B. of G. 
Electric lampe, fittings, &c. Mr. W. J. Lickley, Clerk to the 
Guardians, Princes Row, Buckingham Palace Road, S.W. 1. 


Manchester.—Ncptember 23rd. Electricity Department. 
Two 250-K.v.a.. three-phase, static transformers: two 500-K.v.A. 
ditto. Mr. F. E. Hughes, Secretary, Electricity Department, Téwn 
Hall, Manchester. 


Soath Africa, —WoORcESTER (CAPE ProviINcE).—Tenders 
are being invited in connection with the extension of the power 
station and the installation of additional plant. The specifications 
have been prepared by Prof. Bohle. 


Spain. — The Municipal Authorities of Jativa have 
recently invited tenders for the concession for the electric lighting 
of the town during a period of five years. Tenders have also 
lately been called for the concession for the electric lighting of the 
town of Villarrob edo, during a period of four years. 


Warrington.—September 17th. B. of G. Electrical 
goods at the Whitecross Institution or Cottage Homes, Padyate, 
Mr. A. Bottomley, Clerk to B. of G., Bewsey Chambers, Warrington. 


West Ham.—September 28rd. Electricity Department. 
One 1,000-Kw. turbo-alternator. one 10,000-KW. surface condensing 
plant, two water-tube boilers, superheaters and stokers. (See this 
issue. ) 


One boiler plate 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Bolton.—Tramways Committee :— 


Eight bogie-car electric equipments and four spare motors. — English 
Electric Co. 


Canada.— MontTrReEAL.—Ilarbour Commissioners, Equip- 


ment for the electrification of the Harbour :— 

Generator set, switchboard, lighting transformers, &c., for the sub-station, 
including a 1,500-H.P. synchronous motor, direct coupled to two 1,200-v. 
generators.—Canadian General Electric Co. 

Overhead apparatus.—Northern Electric Co.; Ohio Brass Co.; and the 
Canadian General Electric Co, 

Control wires.—-Standard Underground Cable Co, of Canada. 

Feeder control wire.—Canada Wire & Cable Co. 

Steel stranded wires.—Steel Co. of Canada, 

The work of construction was to have commenced on September 
lat. —hHiectrical News. 


Newcastle.—The City Council, on September 3rd, agreed 
that a memorandum should be endorsed on a contract, dated 
February 27th, 1915, between Messrs. Walter Scott. Ltd. and the 
Corporation, for the supply of tramway rails and fishplates, sub- 
atituting for the original contract price of £9,362 10s., the sum of 
£21,488 15s., the excess being due to the increase of prices during 
the war. 


Sunderland.— Electricity Committee :— 


Creosoted wood capping. —Armstrong, Addison & Co, 
House service meters.—Ferranti, Ltd. 
Turbine oil.—Prices Co., Ltd. 


FORTHCOMING EVENTS. 


British Association for the Advancement of Science.— Annual convention 
At Bournemouth. Friday, September 12th, and Saturday, September 18th 


Birmingham and District Electric Club —Saturday, September 18th. At 
the Grand Hotel. Birmingham. At p.m. Paper on “ High-efficiency 
Projector Arcs,” by Mr. H. F. Steventon. ; 

Salford Technical end Engineering Association.—Saturday, September 
18th. At the Royal Technical Institute. At 7 p.m. Lecture on “The 
Electric Battery Vehicle and its Application,” by Mr. G. F. Duckett. 

Electricity Supply Commercial Association. — Wednesday, September 
17th. Meeting of London Divisional Council. At Anderton's Hotel. At 
6.80 p.m. 

Municipal Tramways Association. — September 17th to 19th. At the 
town Hall, Dundee. Annual conference.. 

Iron and Steel Institute. —Thursday, september 18th, and Friday, September 
19th. At the Institution of Civil Engineers, Great George Street, 8.W. 1. 
At 10 a.n. Autunin meeting. 

Janior Institution of Engineers.--Saturday, September 20th. Visit to the 
National Physical Laboratory, Teddington, Meet at Teddington Station 
(L. & S.W. Railway), 2°45 p.m. 


NOTES. 
Reunion Dinner of Signal Company, R.N.D.—There 


was formed at Oxney Bottom an Association, to meet once a year 
and dine, to celebrate members’ service with the Colours. This 
has now been extended to include all members of the Signal Com- 
pany, R.N.D., who were at Orney Bottom. Tickets will be half a 
guinea, and will be forwarded on receipt of remittance. Appli- 
cation should be made at once to the Hon. Secretary, Sigs., R.N.D., 
9, Finchley Road, London, N.W. 8. 


Electric Enamelling Ovens.—The increasing use of 
electrically-heated enamelling ovens has resulted in a demand for 
ovens of better construction and with better insulation than was in 
general use with the cheaper gas fuel. Some of the ovens which 
have been developed for electric operation have been teated by the 
Westinghouse E. & M. Co., with the following reaults :— 

Method of handling Output in lb. of 


Type of oven. material, work per kW.-hour. 
Kiln... ahs .-» Hand 6 to 8 
Kiln... re ... Truck 10 to 12 
Conveyor bids .. Semi-continuous conveyor 10 to 12 
Conveyor Continuous conveyor 25 to 30 


In all types the oven insulation is placed between an inner and 
outer metal lining; through metal connections from the interior 
to the exterior of the oven should be reduced to a minimum. 
Tests indicate that 1 sq. in. (6°45 sq.cm.) of metal extending from 
the interior to the exterior surface of the oven will conduct as 
much heat to the atmosphere as about 7 sq. ft. (6,503 sq. cm.) of 
the high-grade insulation. It has also been found desirable to 
insulate the floor of the ovens in view of the desirability of 
obtaining uniform temperature throughout.—L£ilec. World, 


Institution and Lecture Notes.—Maunicipal Tramways 
Association.—On Wednesday next the Annual Conference of the 
Association will be opened at Dundee ; headquarters will be at the 
Royal Hotel, and the meetings will be held in the Town Hall. The 
president this year is Mr. T. B. Goodyer, general manager of the 
Croydon Corporation Tramways, and it is anticipated that a very 
successful meeting will take place. 

We are unable to give any particulars of the programme, for the 
very good reason ihat the negotiations in which the Tramway 
Associations have been engaged with the Transport Workers 
Federation have monopolised the time and activities of the officials ; 
but we have no doubt that the meeting will be fruitful of good 
results, and that Dundee will see to it that the occasion —deferred 
from 1917, when Mr, Peter Fisher was president—is a memorable 
one in the Association's records, 

Birmingham Electric Club.—The club opens its winter session. 
to-morrow. with a paper by Mr. H. F. Steventon on "High 
Efficiency Projector Arcs.” 

The club was established in 1905 “ to facilitate the exchange of 
information and ideas in electrical engineering,” and incidentally 
to provide a social link between men engaged in the profession and 
business. There are now about 100 members. Its meetings are 
invariably successful, and anyone engaged in electrical work who 
happens to be in Birmingham on Saturday evenings will be sure of 
a welcome, and may possibly acquire some useful information. 
The meetings are held fortnightly at the Grand Hotel, at 7 o'clock. 

On October llth there is a paper on “Thermo .- Electric 
Generators,” by Mr. E. M. Walter. 

On November 8th the paper is by Mr. T. Pettigrew, of London, 
on * Automatic Telephones,” on which occasion a working equip- 
ment will be shown. 

Iron and Steel Institute.—The autumn meeting will be held in 
London, next week, on September 18th and 19th. Fuel economy 
in iron and steel works will occupy a prominent position in the 
proceedings, 

Electrical Power Engineers’ Assoclation.—A general meeting of 
the Derby and District Section will be held next Friday, Sept. 19th, 
at 7.30 p.m., at the Albert Hotel, Market Place, Nottingham. 
Members of other Sections and non-members of the Association 
connected with tue electrical industry are cordially invited to 
uttend. The meeting will be addressed by the Honorary Secretary 
of the Midland Division. 


Inquiries.—Makers of “ Plas mica” (soluble mica) are 
asked for, 


Lee aaa cael 


Vol. 85. No. 2,181, SEPTEMBER 12, 1919. 


THE ELECTRICAL REVIEW. 


341 


PENSES a a ee eT aA aa aac aca sacacaaaaaaaaaaacacasacccsccmcaaaaaaa 


King’s College War Memoriai.—aA final appeal is being 
made by the War Memorial Committee of King’s College, London 
(Hon. Treasurer, Mr. 8. T. Shovelton, M.A., Secretary of King’s 
College). An eminently suitable athletic ground has been found, 
and must be purchased before the end of September ; a further 
£4,000 is still required for this purpose, as well as £6,000 for 
fencing, laying out the ground, and building a pavilion. All old 
students and friends of the College are urgently invited to 
contribute to the fund. 


A Code of Signals for Traffic Regulation —Thbe Com- 
missioner of Police of the Metropolis informs us that a Committee 
appointed by him has been sitting to consider the powers and duties 
of the police in relation to the regulation of traffic in the streets 
on other than special occasions, and in its report the Committee 
lays special stress on the necessity for signals to be codified and 
issued as instructions to drivers. 

The code of signals suggested is as follows :— 

For MOTORS. 
(All signals to be given on the right-hand side of the car, 
and in ample time to be of use.) 

Right forearm vertical Ps ee ... Stop. 

Right arm horizontal ete sts eee Turning to right. 

Right arm horizontal and then swept to 

the left ... A z iai wi 

Right arm horizontal, palm of hand down, 

and moved slowly up and down 

Right arm waved low from rear to the 

front ad ‘i née “a ... Pass. 


For Horse DRIVERS. 
Whip rotated above head ... sa .. Turning. 
Whip raised vertically eee ane ...' Stop. 
It is obvious that one code only is possible, owing to the confu- 
sion that would arise were duplicate signals admissible. 


Turning to left. 


Slow down. 


Fatalities Michael Bryne (21), a beater’s assistant, 
employed in a paper mill at Maryhill, Glasgow, was killed one 
evening last week in the course of his employment. The foreman 
also received a slight shock, and it was then discovered that the 
workshop was “alive.” Current was at once switched off, and all 
work stopped for the night. 

James Bennions, labourer at the Cerebos Salt Works, whilst 
waiting near a window of the pan room, it was said at the inquest 
last week, put his hands on the electric lighting wires above the 
window. Hearing him shout his father ran to the window, and 
deceared dropped into his arms. Another man, who had tried to 
release him, was knocked down by receiving an electric shock. 
The jury found that Bennions was killed by catching hold 
of the electric wire and causing a leakage. 

At the L.C.C. generating station, East Greenwich, Seymour 
Dickinson came into contact with a live coil while working, and 
was 80 severely injured that he died before reaching hospital. It 
was stated at the inquest that deceased had no business to be at the 
place where he was found without a second man accompanying 
him, but witnesses said he went because he was anxious to get on 
with his work. Deceased's arms, legs, and clothing were burned, 
and it was stated that he had received a shock at 3,800 volts. In 
recording a verdict of “ Accidental Death,’ the Coroner com- 
mended Joseph Crane, who pulled Dickinson off the coil at great 
risk to himself. 


Edacationa]l.— THE PoLYTEcHNICc, Regent Street, London, 
W. 1.—The new session commences on September 29th, and heads 
of departments will be in attendance each evening from the 22nd 
for the purpose of advising intending students in the selection of 
courses, Mr. W. Hibbert, M.I.E.E., is head of the Department of 
“ Electricity, Electrical Engineering, and Physics.” 

SOUTH-WESTERN POLYTECHNIC INSTITUTE, Manresa Road, 
London, 8.W. 3.—The new session commences on September 22nd. 
Both day and evening classes are provided. Dr. Lownds is head 
of the Physics Department. 

LONDON CounTy CouNcIL, HACKNEY INSTITUTE.—The next 
session commences September 22nd. Evening lectures and laboratory 
courses are held in Electrical Engineering subjects, including 
Electrical Measurements, Dynamos and Motors. 

NORTHAMPTON POLYTECHNIC INSTITUTE.—The evening technical 
courses in all branches of mechanical and electrical engineering will 
commence on Monday, September 22nd, andthe full-time sessional 
day courses in engineering and technical optics on September 29th. 
See our advertisement paxes to-day. 


The Amalgamation of Engineering Trade Unions.—At 
a mass meeting of 4,000 engineers at Glasgow, on September 7th, 
the scheme for uniting the 14 Trade Unions in the engineering 
industry was fully explained, and the proposed terms of amalga- 
mation were discussed and favourably received by the meeting. 
The object is to bind together in one Union 500,000 workers with 
funds approximating £3,500,000.— Daily Telegraph, 


Decimal Coinage.—A news agency circulated a statement, 
which was given in Zhe Times of August 27th, to the effect that 
the report arrived at by the Royal Commission on decimal coinage 
was of a non-committal character, and that no legislation was 
likely to be recommended. The Times has been informed by Lord 
Emmott that this statement was not only unauthorised but also 
incorrect, The Royal Commission has not even begun to consider 
its report, nor have the commissioners exchanged any jdegs on the 
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The State and Disabled Soldiers.—The Birmingham 
Post says that a Royal Proclamation is to be issued respecting the 
employment of partially disabled soldiers ; it is not improbable 
that the Proclamation will call upon every employer to employ in 
future, at Trade Union wages, not less than 5 per cent. of men who 
have sustained some disability on Active Service. Representatives- 
of labour urge that these men were disabled in the service of their 
country, and the State should shoulder the burden. 


The A.S.E. and Disabled Men.—According to the 
Daily Herald, the Government scheme for training disabled 
soldiers in the engineering trade is opposed by the Birmmgham 
No. 12 branch of the Amalgamated Society of Engineers, which 
has considered the matter at a special meeting. 

The first objection of the branch is that at the end of the three 
years training the men would be placed in an unfair position in the 
labour market. They would be regarded by the Government and 
the employers as fully trained, but could not be so recognised by 
the Union, and therefore would not have the Union's protection. - 

Further, the branch holds that the disabled soldier is entitled to 
be trained in the most remunerative occupations possible, “ not to 
a calling that will allow him to receive only a bare existence, even 
if successfully trained in so short a period.” 

A third objection is that it is unfair to introduce more men into 
the trade while approximately 5,090 members of the A.S.E. are out 
of work and thousands more are in the Army awaiting release. 
Moreover, the pre-war unemployment in the organisation averaged 
4 per cent. 


Ministry of Transport.— An order to be submitted to the 
King in Council, proposes September 23rd as the date from which 
certain powers and duties of the B. of T. will be transferred to the 
Minister of Transport (Sir Eric Geddes). 


Appointments Vacant.—Boiler house superintendent 
(£250 to £3U0), for the Derby Corporation Electricity Department ; 
meter superintendent, for the Dundee Corporation Electricity 
Department ; meter tester and repairer, for the Hull Corporation 
Electricity Department ; wiring superintendent (80s. rising to 908. 
+ 20 per cent. + £90), for the L.C.C. Tramways Department ; 
charge engineer (79s. 6d.), for the Stockton-on-Tees Corporation 
Electricity Works; instructors of telegraphy and telephony, for 
the East Ham Technical College: maing assistant and station 
assistant, for the Sale U.D.C. Electricity Department. See our 
advertisement pages to-day. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electrio tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials\—Mr. S. M. 
HAtLett, station superintendent at the Newport Electricity 
Station, was presented with a smoking cabinet by the em- 
ployés of the Ltsle of Wight Electric Light and Power Co. on 
resigning his position. 

Torquay Corporation has appointed Mr. G. B. Dent, of 
Northampton, charge engineer at the electricity works at a 
salary of £220 per annum, and has increased the salary of the 
present charge engineer (Mr. J. L. Mrpway) to the same 
amount. 

Capt. HENRY Kernick, M.C., of Cardiff, who wag recently 
selected, out of a large number of applicants, to be manager 
of the Singapore Electric Tramways Co., left for Singapore 
last week. 

Mr. J. Beckett, for many years borough treasurer at 
Accrington, has commenced his duties as secretary of the 
Municipal Tramways Association of Great Britain. Last week 
his services at Accrington were recognised by the presenta- 
tion, by the Corporation officials, of an English gold lever 
watch and gold albert. The Town Clerk and the Borough 
Engineer spoke in appreciation of Mr. Beckett's services over 
a period of 34 vears, and the Chief Constable handed over the 
gifts. Mr. Beckett. in acknowledging the presentation, said 
the best feeling had invariably prevailed between his brother 
officials and himself. 

Mr. T. N. Martin, A.M.I.E.E., of Newcastle West, has been 
appointed engineer of the new electric lighting undertaking 
of the Nenagh Gas Company. 

Mr. BILLINGTON, general manager of the Wigan Corpora- 
tion tramways, has resigned. The Tramways Committee, in 
expressing the hope that his health will be improved, pro- 
poses to allow him six months’ salary in heu of notice. 

Mr. Rosert M'Frpris, assistant engineer at the Avr Cor- 
poration tramway depot, has been presented by the employés 
on his marriage with a marble timepiece. 

Prof. Dossox, D.S.O., general manager of the Gas, Electric 
Supply and Tramways Departments of the Johannesburg 
Municipality, has resigned, the reason given being that of 
inadequate remuneration. 

Mr. G. Stuport, assistant electrical engineer to the Alder- 
Dot U.D.C., has obtained a Government appointment in West 
Africa. 
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Mr. P. J. Topp, who has been on the staff of the Yorkshire 
Electric Power Co. during the past nine and a half years, has 
resigned his position as charge engineer, and has been ap- 
pointed boilerhouse superintendent to the Bradford Dyers’ 
Association, Ltd. 

Mr. E. BaLMForD, who for over four years past was in the 
service of the Yorkshire Electric Power Co: as assistant to the 
superintendent of the station construction department, has 
joined the staff of Messrs. Thorp and Atkinson, coasulting 
engineers, of Leeds. 

Mr. RayMonpD GouGH, at present engaged by tbe Yorkshire 
Electric Power Co. as overhead transmission engineer, has 
resigned his position, and is taking up an appointment as 
assistant engineer to Mr. T. E. Alger, A.M.I.E.E., of the firm 
of R. Alger & Sons, electrical engineers, Newport, Mon. 

Wolverhampton T.C. has voted an honorarium of 300 guineas 
to the electrical engineer, Mr. S. T. ALLEN, and increased his 
salary by £200. The Labour members of the Council strongly 
opposed the increase. Mr. Thompson (chairman of the Elec- 
trical Committee) said Mr. Allen’s advance had been put off 
for four years. Undertakings not so large as Wolverhampton 
were paying their electrical engineer £1,000 per year, and in 
that respect it should be remembered that £1,000 per year 
now was not so good as £600 per year before the war. Alder- 
man S. Craddock said that Wolverhampton was the second 
largest town in the country so far as the quantity of electricity 
generated was concerned, while their generating station was 
the seventh largest in England. Such a tremendous advance- 
ment had been made in the generation and supply of electri- 
city in Wolverhampton during the past four years that the 
proposed increase was thoroughly warranted.—Birmingham 


Post. 


General.—It is officially announced that Mr. H. G. 


Burgess has been appointed principal representative of the ` 


Ministry of Transport in Ireland. 
Mr. SEAN (JOHN) McGHEE, M.P., a member of the Sinn 


Fein Party, who has begun practice in Belfast as a consulting 
engineer, was for some time on the staff of the Belfast 
electricity department, and afterwards acted as chief assistant 
electrical engineer under the Dundalk Urban Council. 

Messrs. BRINDLEY & ELBOURNE announce that they have 
now taken possession of their offices at 110, Victoria Street, 
S.W.1, where they will practice as consulting engineers. Their 
principal activity will be to report and advise on factory 
reorganisation, with particular reference to production 
efficiency and co-ordination with labour. The partners are H. 
S. B. Brindley and E. T. Elbourne. 

The following officers of the London Electrical Engineers 
have been confirmed in their rank :—N. Tegetmeier, G. Hur- 
ford, F. A. Hill, A.M.I.E.E.; A. Storer, H. C. Gibbs. In the 
same corps Second Lieutenants N. Tegetmeier, E. T. Tacagni, 
G. Hurford, F. A. Hill, A. Storer and H. C. Gibbs have been 
promoted to the rank of lieutenant after the qualifying eser- 
vice. The undermentioned second lieutenants have been pro- 
moted to the rank of lieutenant in the Electric Lights Com- 
panies with which they are serving :—A. S. Gosling, Cinque 
Ports Fortress Engineers; J. A. Graham, City of Dundee 
Fortress Engineers; A. O. Lyons, City of Dundee Fortress 
Engineers; A. Sedden, Lancashire Fortress Engineers; J. H. 
Tulloch, Lancashire Fortress Engineers; C. H. Steel, Devon- 
shire Fortress Engineers; R. Muir, Lancashire Fortress Engi- 
neers; E. H. Bond. Hants Fortress Royal Engineers; A. E. 
Jones, Hants Fortress Engineers; A. Regan, Hants Fortress 
Engineers; and D. Lowson, Renfrew Fortress Engineers. 
Captain and Acting Major F. D. Pyne, O.B.E., A.M.IL.E.E., 
Tyne Electrical Engineers, has relinquished his acting field 
rank on ceasing to be employed. Major Pyne was commis- 
sioned in the Tyne Electrical Engineers in March, 1913, and 
was posted to No. 2 Company, obtaining his captaincy in 
June, 1916. j 

The following appointments have been made at the School 
of Electrical Tighting :—Chief Instructor, Major P. S. Wat- 
kins, D.S.O.. R.E.; Instructors, Captain A. S. Millar, R.G.A.; 
Captain D. R. St. J. J. Flrench-Mullen, R.E.; Captain and 
Brevet Major B. O. Alabaster, R.E.:; Captain and Brevet 
Major H. S. Briggs, O.B.E.. R.E.; Captain and Acting Major 
P. F. M. Michell. R.E. | Lient. T. S. Rea, Tyne Electrical 
Engineers, who was an instructor at the Electric Lighting 
School, has been restored to the establishment of his corps, of 
which he was a supernumerary whilst employed as an in- 
etructor. 

Mr. A. McKinstry, general manager for Australia of the 
British Westinghouse Electric and Manufacturing Co., who 
Was recently appointed as one of the three Electricity Com- 
missioners for Victoria, has resigned the latter position. Mr. 
MekKinstry has heen recalled to England in connection with 
the business of his company. Mr. R. Gibson. of the Victorian 
Coal Board, has succeeded Mr. McKinstry.—Tenders. 

According to Tenders, Mr. W. B. Hopkins, consulting engi- 
neer to Messrs. Siemens Bros. & Co., Ltd.. and Mr. F. H. 
LENNARD, export manager, are making a world tour on behalf 
of the company. They have recently visited the principal 
cities of the Australian Commonwealth with a view to in- 
vestigating electrical developments. 


Roll of Honour.—Corporal F. A. Boswortn, R.F.A., for- 
merly employed at the Rugby works of Messrs. Willans & 
Robinson, has been killed in action in North Russia. In 
France he won the Military Medal and bar and the French 
Medaille Militiare. 


Obituary.—Dr. C. A. Mercrer.—On September 2n 
Charles Arthur Mercier, F.R.C.P., FRCS. died at een 
mouth, He was one of our foremost authorities on mental 
diseases, and occupied a prominent position in psychology and 
other scientific studies, having a world-wide reputation. He 
was best known to electrical men as the fearless and con. 
vinced supporter of the process of electrification of seeds, for 
which remarkably successful results have been claimed, and 
was a contributor to our columns on this subject. His 
`“ Manual of the Electrochemical Treatment of Seeds” waa 
issued last week-end; in the preface he describes how, at first 
inclined to scoff at the process, he was compelled on invest a- 
tion to revise his attitude towards it, and felt it to be his 
duty in the interest of humanity to spread the knowledge of 
the process as widely as possible. 

Sir Duncan ©. Barure.—We regret to note the death of the 
chairman of the British Empire Producers’ Organisation, Sir 
Duncan C. Baillie, K.C.S.I., at Glenquaich Lodge, Amulee, on 
August 30th. : 

Pror. DesirE Korpa.—The death is announced from Zurich, 
at the early age of 55 years, of Prof. Desiré Korda, Professor 
of Wireless Telegraphy and High-frequency Machines at the 
Technical High School, Zurich. The deceased, who was born 
in Hungary, had had a wide experience, and was associated 
with the construction of the first electric locomotive at the 
mores of ae ea ele France. 

DWIN O. SACHS.—On September 9th, Mr. E. O. Sachs, 
F.R.S.E., died in his 50th year. He made a special study of 
fire prevention, and in 1897 founded the British Fire Preven- 
tion Committee, of which he was chairman, and which has 
rendered invaluable services to the community. He was also 
instrumental! in the application of electrical power to the opera- 


tion of the mechanism of theatre stages. 


Will.—The late Mr. SAMUFL L. Dore, a managing directo 
of Baldwins, Ltd., left £205,731, net personalty £153,374. i 


NEW COMPANIES REGISTERED. 


T. W. Jefferson, Ltd. (158,350).—Private company. Re- 
gistered September Sth. Capital, £10,000 in £1 shares. To take over the 
business of electrical engineers and contractors carried on as “T. W. Jeffer- 
soi’? at Birkenhead. The subscribers (each with one Share) are: T. W. 
Jefferson, 62, Park Road South, Birkenhead, electrical engineer; E. H. John- 
son, 13, Glencoe Road, Liscard, solicitor’s managing clerk. T. W. Jefferson 
is first managing director, Solicitor: P. N. Stone, 1, Union Court, Liver- 


pool. 

Acme Electric Traction Co., Ltd. (158,400).—Private 
company. Registered September Ist. Capital, £20,000 in £1 shares. To take 
over the business carried on at Acme Works, 688, 700 and 702, Seven Sisters 
Road, Tottenham, N., as the Acme Electric Traction Co., and to carry on 
the business of armature winders, winders of all electrical apparatus, elec- 
tricians, electrical und mechanical engineers, &c. The subscribers (each with 
one share) are: F, W. Francombe, 3, New Queen Street, Kingswood, Bristol, 
electrical engineer; J. G. Francombe, 3, Castlewood Road, Stamford Hill, N., 
electrical engineer; A. Hutchings, A.M.I.E.E., 43, Woodside Park Road, N. 
Finchley, N., electrical engineer. The first directors are: F. W. Francombe, 
- G. Francombe and A. Hutchings. Registered office: Acme Works, 700 
and 702, Seven Sisters Road, Tottenham, N 


Eastern Counties Road Car Co., Ltd. (158,379).—Regis- 
tered August 30th. Capital, £50,000 in £1 shares. To take over all or part 
of the business carried on in Suffolk by Thomas Tilling, Ltd. Minimum 
cash subscription 7 shares. The first directors are: C. S. B. Hilton, Man- 
chester Hotel, Aldersgate Street, E.C., director of British Automobile Traction 
Co., Ltd.; Spagnoletti, Manchester Hotel, Aldersgate Street, E.C., 
Cirector of same and of the Brush Electrical Engineering Co., Ltd.; R. M. 
une: Appin Lodge, Avondale Road, Bromley, Rent, engineer; W. Wolsey, 

verley, Wickham Way, Beckenham, Kent, director of Thomas Tilling, 
Ltd.; C. Reeves, 32, Tavern Street, Ipswich, accountant. Qualification, 250 
shares, Remuneration, £50 each per annum (chairman, £00 extra). An 
trust deed for securing debentures or debenture stock may, if so arranged, 
preside for the appointment of a director bv the trustees. Secretary: J. 
Vorssam. Registered office: 32, Silent Street, Ipswich. 


Cravens, Ltd. (158,475).—Private company. Registered 
September 3rd. Capital, £10,000 in £1 shares. To carry on the business of 
contractors for the construction and equipment of railways and tramways, 
manufacturers of railway and tramway rolling stuck, plant, machinery, rails, 
signalling apparatus and material, &c. The subscribers (each with one share) 
are? C. F. Spencer, 3, Park Crescent, Southport, accountant; H. Halliday, 
Fhe Cottage, Preston Hall, Aylesford, Kent, accountant. The subscribers arc 
to appoint the first directors. Solicitors: Walbrook & Hosken, 1, St. Paul’ 


x 


Churchyard, E.C. 


Electric Weaving Appliances, Ltd. (4,773).—Private com- 
pany. Registered in Dublin August 27th. Capital, £5,000 in £1 shares. To 
purchase or acquire any patent licences, &c., and to carry on business as 
dealers in spinning and weaving machines. The subscribers (each with one 
share) are: G. B. Brown, Helens Bay, Down; W. McMurray, Breda Park, 
Newtonbreda, Belfast. The first directors are not named. Secretary: G. B. 
Brown. Solicitors: Carson & McDowell, solicitors, Belfast. 


J. A. Stevens, Ltd. (158,314).—Private company. Regis- 
tered September ist. Capital, £1,000 in £1 shares. To carry on the 
business of mechanical and electrical engineers, carriers of passengers and 
goods, manufacturers of and dealers in railway, tramway, clectric, magnetic, 
galvanic and other apparatus, machinists. &¢. The subscribers (each with 
one share) are: R. Bucgen, 96, Mildenhall Road, Clapton, E.5, clerk; H 
Doe, 7, Bruce Road, South Norwood, S.E.25, clerk. Table ‘“A'' mainly 
applies. Solicitor: F. Purchase, 14, Regent Street, S.W. 


Hobart Manufacturing Co., Ltd. (158,412).—Private 
company. Registered September Ist. Capital, £75,000 in £1 shares. To take 
over the business carried on by the Hobart Manufacturing Co. at Hobart 
House, Charterhouse Street, E.C., and to carry on the business of manu- 
facturers of and dealers in electrical food-preparing machinery and acces- 
sories, meat-chopping machines, coffee grinders and roasters, bakers’ and con- 
fectioners’ machinery, kitchen equipment, lubricants, cements, solutions. 
enamels, &c. The subscribers (each with one share) are: J. M. Spencer, 314. 
May Street, Troy, Ohio, director of Hobart Manufacturing Co.; F. H. Wright. 
1, Golders Green Crescent, N.W.4, manager. The directors are to number 
not less than two nor more than five. The Hobart Manufacturing Co. of 


` Troy, Ohio, U.S.A. have the right to appoint four and the company mav 


appoint one. The first directors are: J. M. Spencer and F. H. Wright. both 
deemed to be appointed by the said American Company, Registered office : 
401-3, Birkbeck Chambers, W.C.1. 


ae 
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Vickers-China, Ltd. (158,463).—Private company. Re- 
gistered September znd. Capital, £10,000 in £l shares. To carry on the 
business of steel, iron, brass and metal manufacturers and dealers, ship- 
builders, shipwrights, ordnance and armament manufacturers, electrical engi- 
neers, &c. Ihe subscribers (each with one share) are. E. J. Alldis, 18, Mac- 
donald Grove, E.7, clerk; A. G. Webber, 37, Thornton Street, S.W.Y, clerk. 
The subscribers are to appoint the first directors. Solicitors: Linklater & Co., 
2. Bond Court, Walbrook, E.C. Registered office: Vickers House, Broadway, 
Westminster, S.W. 


J. A. Coomes & Co., Ltd. (158,508).—Private Company. 
Registered September Sth. Capital, £2,000 in 1,400 ordinary shares ot zl 
eacn and 6,00U deferred shares of 2s. each. To carry on the business of 
mechanical and electrical engineers and scientific instrument makers, &c. 
Agent with S. H. Henke and others. Phe subscribers (each with one ordinary 
share) are: A. W. Bttridge, 17, Edmund Place, E.C.1, merchant; J. kb. 
Kershaw, 140, Milton Avenue, East Ham, E.6, shipping superintendent. The 
first directors are: A. W. Ettridge (chairman), H. J. A. Coomes and J. EÈ. 
Kershaw (all governing directors, subject to holding 100 shares each). Regis- 
tered office: 9a, Plashot Grove, East Ham, E.6 


Middlesbrough Steel Tube and Conduit Co., Ltd. 
(158,s99).—Private company. Re;istered August 29th. Capital, £10,000 in £1 
shares (14,800 ordinary and 100 management). To carry on the business of 
manulacturers of and dealers in conduit, gas, bedstead, boiler and steel and 
iron tubes of all kinds, manufacturers of and dealers in electrical and 
mechanical appliances, &c. The subscribers are: W. H. Mill, 58, Castle 
Street, Edinburgh, solicitor, 200 shares; J. Mather, Balmoral Terrace, Salt- 
burn, hoop manufacturer, 200 shares; R. W. Perry, Commercial Street, 
Middlesbrough, tube manufacturer, 500 shares; J. Mill, Traprain, Dundee, 
merchant, woO shares. The first directors are: W. H. Mill (chairman), J. 
Mather, R. W. Perry and J. Mill (all permanent subject to holding £10 man- 
agement shares each). Secretary: J. Reid. Registered office: Lower Coni- 
mercial Street, Middlesbrough. 


Connollys’ (Blackley), Ltd. (158,345).—Private company. 
Registered August 29th. Capital, £50,000 in £1 shares. Objects: To enter 
into an agreement with the Enfield Electric Cable Manufacturing Co., Ltd., 
and its Itquidator and the Enfield Ediswan Cable Works, Ltd., for the ac- 
quisition or the undertaking and assets therein specified of Connolly Brothers, 
Ltd., insulated wire and cable manufacturers. The subscribers each with 
one share) are: Viscount Grimston, St. Germains, St. Albans; Albert V. 
Downton, Lesney, Lesney Park, Erith, engineer. The first directors are: 
Viscount Grimston, John Aspin (Collett Hill, Ware, Herts), Albert V. Down- 
ton and John Brown (410, Rochdale Road, Blackley, Manchester). Qualifica- 
tion, 1 share. Remuneration (except managing or technical director), £800 
each per annum and any further sum voted by the company. Registered 
office: Central House, Finsbury Square, E.C.2. 


Sydney Boyd, Ltd. (158,333).—Private company. Regis- 
tered August 28th. Capital, £5,000 in £1 shares. To carry on the business 
of manulacturers of and dealers in motor cars and component parts thereof, 
manufacturers of electrical appliances and material, motor, electrical and 
general engineers, metal workers, tool makers, chemical manufacturers, gal- 
vanisers, metallurgists, metal coaters and enamellers, &c. The subscribers 
(each with one share) are: S. W. Boyd, 155, Maida Vale, W., automobile 
engineer, Mrs. G. L. Harding, 30, West Side, Wandsworth Common, S.W. 
The subscribers are to appoint the first directors. Solicitor: D. W. Money, 
6-7, South Square, Gray's Inn, W.C. 


` 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Robinson & Hands Electrical Co., Ltd.—Mortgage on 
Mount Street Mills and other premises in Birmingham, registered July 22nd, 
Ba to secure all moneys duc or to become due from company to Barclay's 

ank. 


Quain Electric Co., Ltd.—£7,000 debentures, charged on 
the company’s undertaking and property, present and future, including un- 
called capital, registered July 24th, 1919. 

L. Weekes, Ltd.—£1,000 debentures, charged on the 


company's undertaking and property, present and future, including uncalled 
capital, registered July 28th, 1919, 


CITY NOTES. 


The report to December, 1918, gives the 
Victoria Falls issued share capital at £3,000,000 and the 
and Transvaal debenture capital at £3,926,640, a further 
Power Co., Ltd. £150,000 of the 5 per cent. first mortgage 
l debentures having been drawn for redemp- 
ton during 1918. The net carmings for the year were 
£84,687. After providing for interest and premium on de- 
hentures (£229,715), depreciation and income tax (£410,844), 
42A 128 remains as net profit, together with £97,691 brought 
forward, leavng a total of £321,819. Of this £50,000 has been 
transferred to reserve fund, leaving £271,819. In respect of 
this balance two dividends, each of 3 per cent., less income 
tax, were declared on the preference shares for the-year ended 
December, 1918, absorbing £85,501, leaving a surplus of 
£186,318, On June 19th, 1919, a dividend of 5'per eent., less 
IncoIne tax, on the ordinary shares for the year ended Decem- 
her 3lst, 1918, was declared, and as the preference shares 
are entitled to share pro rata with the ordinary. shares in 
the surplus profits distributed until the preference shares 
have received a total dividend of 10 per cent. for the year in 
respect of which the distribution is made, the directors at 
the same time declared a further and final dividend of 4 per 
cent., less income tax, on the preference shares in respect 
of 1918. The above dividends (paid on July 8th) absorbed 
£92,625, leaving a balance to the credit of the profit and loss 
account of £93.693, which will be carried forward. 
Annual meeting, September 19th, at Salisbury House. 
Stothert & Pitt, Ltd.—Dividend 124 per cent., free of tax, 
on ordinary shares. £12,959 carried forward. 
American Telephone & Telegraph Co.—Dividend 2 per 
cent., less tax, for the quarter. 


Brazilian Traction, Light & Power Co.—The revenue for 
the year to December 31st in Canadian currency was: Re- 
venue under contracts with subsidiary companies, $6,122,412; 
interest on investments, $130,051; total, $6,252,463; general 
and legal expenses and interest charges, &c., $832,890; net 
revenue, $5,419,672; transferred to general reserve, $250,000; 
dividends No. 20, 21, 22, and 23 at 14 per cent. each on pre- 
ference shares, $600,000; surplus carried forward, $4,569,672. 
The total gross earnings of: the subsidiary companies in Brazil 
for the year were 101,894,163 milreis (against 92,200,319 milreis 
in 1917), the operating expenses were 49,762,628 milreis, and 
the net earnings 52,131,535 milreis, aan 47,072,868 milreis 
in 1917. Notwithstanding the difficulties experienced in ob- 
taining supplies of telephone material, it was possible to com- 
plete the toll line connecting the cities of Rio de Janeiro and 
San Paulo and the intermediate towns, and to add nearly 
8,000 subscribers to: the system. 


Trowbridge Electric Supply Co., Ltd.—Net profit on 
year’s working £372, which, with £57 brought forward, totals 
£429. After payment of 5 per cent. dividend on the ordinary 
and preference shares (£165), transferring £200 to the depre- 
ciation fund, there is a balance of £64 to be carried forward. 


Kalgoorlie Electric Tramways, Ltd.—The accounts for 
1918, after providing for interest and sinking fund on the 
“ A” debenture stock, and charging interest (not paid) on 
the ‘ B” debenture stock, show that the deficit balance of 
£30,519 brought down was further increased to £36,519.— 
Financial Times. 


_ Chilian Electric Tramvay & Lighting Co., Ltd.—Accord- 
ing to the Financier, the Public Trustee invites tenders for the 
purchase of 650,000 6 per cent. cumulative preference and 
403,193 ordinary shares of £1 each of the Chilian Electric 
Tramway & Light Co., Ltd. 


Madras Electric Tramways, Ltd.—Interim dividends 6 
per cent. per annum, less income tax, on the preference shares 
and 8 per cent. per annum, free of income tax, on the ordi- 
nary shares. 


Clyde Valley Electrical Power Co.—Interim dividend of 
2 per cent., less tax. i. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Business in the Stock Exchange is far from being slack. 
Several of the leading markets are reasonably active. Rubber 
shares provide a living for those closely connected with the 
animation that has followed a further rise in the produce. 
The buying of Home Railway stocks died away to some ex- 
tent, though prices maintain most of their improvement. A 
feature of the week has been lively dealings in the Marconi 
market, more especially in the shares of the American and 
Marine subsidiaries. Industrials attract a degree of interest, 
which declines to be overborne by Labour conferences, Arch- 
angel controversies and foreign rates of exchange. - 
Electric lighting shares display no new developments. The 
market is not quite dead, but it is distinctly dormant. A 
well-known firm connected with this department has issued a 
useful sheet of particulars from which we may supplement 
the information given in our tables. At the present time it 
is of importance to know the cost of land and buildings, &c., 
to each company, as this may have a bearing upon whatever 
situation arises from the Government’s Electricity Bill. In 
the following list, the issued capital of each company is given, 
the figures including debenture stocks as well as ordinary and 
preference shares :— 
Capital Issued. 


Company. Cast of Land and Buildings. 


RROMPTON & KENSINGTON £200 ,000 Lands ys aT in ie £72 
Buildings PT din 29,689 

CHARING Cross Purchase station, mains, 
(West End) £1,245,736 lands, buildings. &e. ... 110,744 


Additional expenditure land 
and buildings ... 107,588 


CHELSEA fs ay ss £398,968 Land & treehold buildings... 154,180 

Leasehold buildings ... w= 28,157 

City or LONDON £1,805 950 Buildings ie oe ... 238,130 

F. & L. land and buildings 160,323 

Warehouses, &c. ae 53,876 

County oF LONDON  ... F. & L. lands ... vale ... 895,737 

(Metropolitan areas Butldings wh ine ... 138,148 

only) eee eee £2, 5,780 

KENSINGTON AND Lands ee ts ae ... 30,684 

KNIGHTSBRIDGE a £295,000 Buildings , 33,946 

LONDON ; tay ... £1,369,555 Freehold lands and buildings 147,004 

METROPOLITAN . €2,240,705 ~~ Lands oh an a ve 37,548 

Buildings ais ta wo. 448,349 

Notrne Hite ... £209,352 10s. Freehold lands ... vee 10,448 

Leasehold mee ie .. 2,218 

Buildings jse KA ao 24,652 

Sr. James... wA ..  £450.000 Freehold land .. e ... 126,207 

Buildings and paving ... 111,063 

SoutH LONDON £420,000 Freehold land... Mg .. 11,262 
Buildings, paving and rail- 

way sidings 67,397 


SoutH METROPOLITAN ... £686,424 


WESTMINSTER ise ». £1,226,300 


Freehold land and riverside 
wharf... ads ae .. 12,546 
Buildings —... as sa ... 72,068 
Lands oo RE — eee Pn r 


Buildings x.b X. 291.084 


a el 
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American Marconis enjoyed a sharp rise from 29s. to 33e. 6d. 
on rumours that the company may be taken over by the 
General Electric of New York. Profit takers promptly re- 
duced this to 32s. 3d. Canadians hardened to 15s. 6d. Marconi 
Marines went ahead to 3 3-16, a rise that will not surprise 
those who have followed these notes for the past two or three 
weeks. The parent shares gained 3-16, but ìn their case any 
incipient buoyancy has been somewhat checked by sales from 
the Continent. | 

Cable etocks are firm as a whole, and Anglo-Americans im- 
proved, the preferred rising 14. The investor who is hard up 
or profitable channels in which to place his money might do 
worse than study the various cable and manufacturing issues 
quoted in our lists, upon which dividends are distributed free 
of income-tax.. _ 

_ British Aluminium shares and British Westinghouse prefer- 
ence both stand higher on the week. Rubber has risen from 
its recently lowest price of ls. 8d. per lb. to 2s. 44d. per lb., 
and this has served to ferment a favourable market to holders 
of rubber shares. As to the lasting character of the rise, there 
appears to be some little doubt, unless the raw produce should 
continue to ascend. 

Brazilian Tractions rose 2 to 60 on the issue of the report, 
which is considered hopeful. The preference at 90 were 
quoted ex dividend ay, Tuesday. Mexicans are heavy, 
Mexico Tramways fives are 2 lower, and a similar fall has left 
Mexican Light and Power Seconds at 393. Sao Paulo First 
Mortgage bonds declined to 944}. Shawinigan Water Common 
eased off to 140. Madras ordinary at 19s. have gained a shil- 
ling, and Calcutta ordinary at 84 are 4 up. Brisbane Electric 
Investment ordinary at 54 show a small loss. 


NHARE LIST OF ELECTRICAL COMPANIES. 
Homa BLEOTRICITY Compan 88 
Dividend Price a 


——, Sep. 9, Yio 
1917. 1918, le.v. Rise or fall, p.c. 


Bromion ESRT eo » 10 8 6xd — 2518 4 
Chari Cross ee ee 4 4 23 m 156 
ii do, do, 4% Pref... s 43 8 — 710 0 
Chelsea .. oe oe ee ee 6 8 8 _ 6 0 U 
City of London ae . 8 8 1ig _ 617 8 
e do. 6 per b. Pref, ee H 4 re ~—_ : = 4 
County of ae ee = 
ao, do, Gperocent. Pref. §& 6 vs —} 6 6 4 
ee ee aii ni í — 6 nile 
don Electric .. oe ° — 
ar do. 6percent. Pref... 5 6 af — 8 6 6 
M tan oe oo ee e é 6 24 — 8 lu lu 
per omi: Pre., .. 4 4 B4 "m 74 3 
Bt. James’ an Mali.. .. ¥ 10 e = 800 
tropoliten Pref... . Y 7 i = uO 
Soe eo .æ. 9 8 5} _ 79129 5 
TELRGRAPHS AND TELEPHONES, 
. » Pref ee ee 6 6 96 +13 6 5 0 
Angie = Tel Def, je. Se n e ‘a + 8 T l 
one ee ee ee ome 
Caie ey Ora: ee ee ee 7 7 t n *5 18 4 
Extension oe ee oe 8 8 sof — +5 6 0 
Tei. Ord. ee œ. 8 8 15 — % 0 4 
Globe Tel. and T, Ord, .. «- 7 8 16g — %60 
. do. e oe ee 5 A ast — a a $ 
Seer. oe ee ae os 614 z 6 6 8 
ae . @ 25 53 + + 418 2 
T ee ee 18 lv at = 4 9 0 
West Indis and Panama» .. 10 0P y I ngos 
Homs RANS. i swi 
Lond . Assented eo 4 é 60 -l 
rpne aon ee ee 1 1d 264 — 4 14 3 
a do. D ct oe ee au RA i E Nii 
Oran Blower ats, Ni Nil Bju = Nil 
do. do, Income .. é 6 9laxd —l 9 
Fonsiexn Trams, 4&0. i 
le cent, Pref, ee 6 6 4} E 6 4 
Adelaido BOP te rire Pret, s 0) NDO = 8 oa ree 
do. ão. 2nd Pret., . — — ył — a = 
do. do. 6 Deb... ee 6 6 65 — q 18 10 
Brasil ons Pret oe oe 6 6 vn +2 4 18 0 
Bieoctrio a ee ees 4 = 
Borie Columbia Bleo, Riy. Pioo. 5 6 65g e y 110 
E do. Preferred Nil 3% 4s _ 5 7 0 
do. do, Deferred Nil Nu B9 —l Nal 
E per eas. NA NA 35 —3 TAS 
oen ° _ 
Meriggi garont Booda.. RU NIO dh ZO Nu 
Morien TER’ Pe O lO Ni Ni 48 = Nu 
da. ise Bonds. e eo Nil Nil 603 —l a 
MANUFACTURING OoMPANIES. T 
booo Wiloox ee ee 16 15 Bg — *4 
Babooo! minim Ord. ee ee 10 10 153 r ay O a w 
British Insulated Ord. .. .- 25 had 4, — 6 1 U 
British Westinghouse Pref, os A 8 BY + 72 41s v 
Calienders ee oe ee ee 25 25 9 — 6 19 0 
do. 64 Pref. ee ee ee 5 64 5t = 6 o 10 
er-Keliser _ oe oo ° 26 20 dł — e Ov 
Crompton Ord. g 7 10 aL = : g , 
do. eNO. 5 per cent, Deb, ee 4 6 8lg = bay 
Bleotric Construction  ..  .» "e ei i6 = B : 
Gen, ieo. Oe "ON T 10 3 = %5% uO 
Henley ee ee ee eo ee 26 26 a" = ve 8 0 
do. 4 Prei.. oe ee ry) 43 43 =a 6 4 3 
India-Rabber .. ee oe oe 10 10 17 =x %17 8 
Giernens Ord... oe oe ee ener 10 17; ES be | 17 v 
Celegragh oe oe ee 90 20 25 = t4 17 G 


*Dividends paid tree of Income Tax, 


MARKET QUOTATIONS. 


lr should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only generai, 
and they may vary according to quantities and other circumstances, 


Tuesday, September 9th. 


i f | Latest Fortnight's 
C 1EMICALS, do. | rr108, ine. or Deo, 
@ Acid, Oxalio ee oe ees ee per ib. 1/6 
a Ammoniac Sal . e yer Ou EDU 
a Ammonia, Muriate (large crystal) 8 £68 
@ pisulphide uf Oarbon ee ee TY} ee 
a Borax ce ee eo eo oe rT) asd , 
e Copper Sulphate .. we ee a £22 £4 dec. 
-@ Potaao, Ohbiorate .. eo as per ib. T TR o 
rohiorate ee oe 4, ee 
= Sheilac e SA ès se ae per ows. 224 10 £4 vec. 
a bulphave of Magnesia .. — .. yor ton sco z 
a Sulphur, Sublumed b'iowers .. m a 25 
a 38 Lump ee ee eo rT) £ o oe 
2 Chlorate ee ee ee pet ib. bd. ee 
a 9 Orys ee ee ee peor ton tivi os 
a Sodium Hichromate, casks oo yer ib. oe oe 
METALS, &c. 
g Babbitt’s Metal Ingots .. .- perton £68 to £292 as 
u Diaso Uuiou moles = oJ Le babis) yolin, ajig ad. dec 
€ T ‘tubes (solid arawn) oe ET) 1.6 to VES ie 
c T) Are, basis oe ee ee oe lye 
c Oopper Tubes (solid drawn) .. i ATi J 
8 T Bars (best selected, ve per bob ditu - oo 
8a e Sheet oe eo ee oe 150 ee 
g TI ee ° rT) &146 ee 
d ” (slectrolytic) Bare ee T #2120 £5 uac. 
d 99 rT) te .. rT] at ss 
d 7) D Wire Rods ” £128 £5 ure. 
d Tt} T m.uU. wiru pa ib, YES i lu. dec. 
f Bbonite Rod .. : ee ee ee n a] ° 
, Sheet ee oe ec iT) 2/0 ee 
n Geman suver Wiro oc ce ” 2, 
h Gutta-percha, oe ee ee 98 10/ to 11/- 
A India-rubber, Para fine . oe oe 
¢ lrou Pig (Wleveland warrants) .. pei son BNL nee oe 
(x5 Whre, galv. No. 6, P.U., qual. PY) “44 os 
g Lead, Bngiish Pig ee ee oe rT) £ab 5 bı- «dC 
g Mercury oe oe ee ee per bos. £24 to 24 10 oe 
e Mioa (in original cases) small .. yor iv, Bu. ob 4,0 oe 
e n n” » medium " 5/- ¢o 104- oe 
e u o D tare rT} 12,6 ta 25-/ & up ee 
- g Phosphor Bronze, plain castings 5 1/54 by L/Th oe 
g i) „ rviled Dars & rous ñ af. WO 4/4 os 
r os », Oliva strip & shes 2/t wo z/d ee 
 Siliosam Brc, mav wo Doi ks Ay 1,d. anc 
Steel, Magne ee eo pur un oe 
A ‘Lin, "Bloox inglish) ee ee ” £279 to £280 £11 ine. 
n Wire. Noa. i to 18 e.. per ib. 4,3 ge 
White Anti-friction Metals .. per ton £60 to £2922 | oe 


l 
Quotations supplied by— 
a G. Boor & Oo. g James & Shakespeare. 
c Thos. soiton & Bons, Ltd, n Buwale ‘Li a Lue 
d Frederiok Smith & Uo. i Bolling & Lowe, Lad 
e F. Wiggins & sons. į kiohard Johnson & Nephew, Le. 
f india-tubber, Gutta-Peroha and n &. Urmiston & dons, 
‘‘eiegrapn Works O0., isd. r W. F. Dennis & Co, 


ay 


Careers for ex-Service Men.—One of the most important 
features of the measures for resettling ex-service men 1D 
civil life is the Government scheme whereby ex-officers and 
other ranks of good education may be assisted to take up 
or resume training for business and professional careers. Ir 
the phase of the work dealt with by the Appointments De- 
partment of the Ministry of Labour, training 18 arranged for 
in offices and works, &c., and the co-operation of employers 
is therefore essential to success. Many employers have re- 
sponded to the appeal wbich has been made to them with 
the greatest willingness, and although the scheme has only 
been working fully for a comparatively short time, over 3,i 
students are now in training. Engineering 1s 4 profession 
which is greatly sought by candidates, and at August 22n 
there were 602 students training in the various branches o 
the profession. The number of applicants 1s, however, very 
greatly in excess of the number of training vacancies ava lable. 
and employers who can help by offering to train sul r 
candidates are urgently requested to communicate with Te 
nearest district office of the Appointments Department. ¢ 
should be added that in cases where it 18 proved necessary, 
grants are made to students to assist 1n payment of their 


fees and maintenance during the period of training. 


Wireless Society of London.—We understand that w 
officials of the Wireless Society of London are in close ar 
with St. Martins-le-Grand on the question of licences. 
will be remembered that before the war they appoin Post 
strong advisory committee to assist the officials of the 
Office in sifting their numerous applications for licences, and 
recommending those which should be accepted. The bon 
retary, Mr. Leslie McMichael, of 30, West End Lane, Wé : 
Hampstead, N.W. 6, informs us that the offer of their service 
has again been accepted in the same capacity. Several wel 
tions in connection with the proposed new licences have e n 
to be decided, particularly with respect to transmi ting, a 
we gather that the genuine experimenter and the ama x 
who is prepared to conform to reasonable regulations, a 
rely upon the society doing all that can be done at W0 
moment to further their interests. 
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MERZ-PRICE PROTECTION FOR ALTERNATORS AND TRANSFORMERS. 


By C. W. MARSHALL. 


For feeder protection the current trausformers used 
for Merz-Price gear are connected up in opposition, 
but for alternators and transformers a different 
system is generally used. To illustrate this system, 
consider the arrangements for a single-phase alterna- 
tor as shown in fig. 1. A current transforraer is 
connected at each end of the alternator stator wind- 
ing, and the secondaries of these transformers are 
connected in conjunction by means of pilot wires 
of suitable capacity. From the middle points of the 
pilots, connections run to the relay R. If the cur- 
rent transformers are identical, the pilots uniform, 
and the primary currents of the transformers are 
equal, the relay will be connected across equipoten- 
tial points. Under these conditions no current will 
pass through the relay. This state of affairs holds 
when the alternator winding is sound. If, however, 
a fault develops in the alternator winding which 
causes a difference in the currents which traverse 
the current transformer primaries the middle points 
of the pilots are no longer at the same potential, 
and current flows in the relay windings. When the 
fault current reaches a certain magnitude determined 
by the characteristics of the current transformers 
and relay used, the relay will operate and open the 
alternator oil switch. 


AW 
CT CT 


Fia. 1.—c T, CURRENT TRANSFORMER; R, RELAY; A W, ALTERNATOR 
STATOK WINDING; PP, PILOT WIRES. 


Fig. 2 gives the arrangement for a 3-phase alter- 
nator. This will be seen to be merely an extension 
of the scheme outlined above. The current trans- 
formers at the outgoing ends are situated so as to 
guard against faults in instrument transformers 
and cabling. Arrangements are also made to break 
the field of the alternator automatically whenever 
the oil switch is operated by means of the Merz- 
Price relay. Many schems have been proposed in 
this connection to ensure that the field circuit 1s 
not broken until the oil switch has opened. The 
writer is, however, of the opinion that such devices 
are generally quite unnecessary, provided that the 
whole of the operations of openiny oil switch and 
field-break switch are done rapidly (within about 
0.5 sec.). This opinion is based on the fact that the 
main field of one of the principal units (6,000 k.v.a.) 
on a large system, has been repeatedly broken for 
periods of about 10 secs. without seriously upsetting 
the voltage or power factor. The machine referred 
to had a cylindrical rotor. 

Many engineers use light fuses in parallel with the 
relays owing to the danger of sound machines being 
disconnected from the busbars, when faults occur 
on other parts of the system. This practice greatly 
detracts from the sensitiveness and speed of opera- 
tion of the protective gear, and is not to be recom- 
mended. 

Merz-Price gear as described above has given 
good service, but it must not be forgotten that it 
does not protect against power reversal or taults 
between turns of the same phase. 

For star/star or delta/delta transformers, the 
simple scheme shown in fig. 2 is generally used, but 
the relays are invariably provided with parallel fuses, 
and a second set of heavy fuses is introduced into 
the pilot wires so as to guard against overload. 
The current transformers in the primary and secon- 


# 


dary circuits have their transformation ratios in- 
versely proportional to the voltage ratio of the 
power transformer. 

For delta/star transformers, the arrangement 
is slightly more complicated, and is shown in 
fig. 3. In this figure the numerical values inserted 


Kro. 2.---N P, NEUTRAL POINT; OS, OIL SWITCH. 
give data for a 6,600/440-volt, 1,000-K.V.A. trans- 
former. The principal point to note is the fact that 
the current transformer secondaries on the low- 
tension side are delta connected, so that the currents 
in the pilot wires may be approximately in phase 
with the secondary currents from the high-tension 
side current transformers. The same result could 
be obtained by connecting the high-tension current 
transformers delta and the low-tension ones star, 
in which case the latter transformers would be 


wound for 5V3 amps. on the secondary. Owing 
to the unbalancing produced by the magnetising 
current and by the changing of the tappings, it 1s not 
possible to get stationary equipotential points, and 
the connections to the relays are taken from any 
convenient points of the pilots. The size of the over- 


100 AMPS 1500 AMPS 


6600 V 440 V 


CTS 


PRIMARY CIRCUITS 
10-AMP. FUSES 


2°89 AMPS (5/73) 


SECONDARY CIRCUITS 


2:5 AMPS 


Tia. 3.—PRIMARY AND SECONDARY WINDINGS SEPARATED FOR 
CLEAKNESS. 


load fuses depends on local conditions, while the 
fuses in parallel with the relays are made as light 
as possible. The relay impedence should be high 
enough to ensure that the fuse must blow before 
the relay will operate. It will be seen that no very 
high degree of sensibility can be obtained with this 
class of gear, and the case for biased relays is still 
more evident than with balanced-voltage feeder pro- 
tection. 

Apparatus.—The current transformers used for 
circulating current systems are of the standard types 
used for operating measuring instruments. For 
vood results they should have a minimum of about 
500 amp.-turns. On large systems, where the pos- 
sible short-circuit currents are very great, both 
primary and secondary windings should be of ample 
cross section. . 
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The pilot wires used are generally incorporated 
in a multicore cable, each core consisting of about 
7/20. The practice of displacing the equipotential 
points by means of resistances in order to save cable 
is generally unsatisfactory. 

fuses.—Great care must be taken to ensure that 
the fuse holders used are of sound construction, 
as many cases of faulty operation have been traced 
to flimsy fuse clips. | 

Relays.—These are of the electromagnetic type, 
as used for feeder protection, but are generally of 
somewhat lower impedance. 

Development of Merz-Price gear has been prac- 
tically at a standstill for several years, and although 
the system has been of great value in maintaining 
continuity of supply, it is to be hoped that newer 
devices will be introduced in the near future. 


PAYMENT ON POWER FACTOR. 
By L. C. GRANT. 


A BETTER working power factor means improved conditions 
for all concerned, and in these days of economy and reform 
it is a matter that demands immediate attention. 

From the power companies’ point of view it is advan- 
tageous, in that it enables better running conditions to be 
maintained by using all existing plant to its fullest capacity, 
without having to expend money in copper merely to carry 
an idle current. The same, of course, applies to switchgear, 
feeders, mains, &c. Then, we have that by no means 
unimportant point, better regulation and safer operation, to 
take into consideration, as by working with a minimum 
angle of lag we remove the demagnetising effect of the 
stator flux, which a Jag in current always produces. 

As regards charging the consumer, something will 
depend upon whether the existing supply is metered by 
means of ampere-hour or watt-hour meters. In the former 
case, unless some allowance has already been agreed upon, 
the supply people will naturally be somewhat reluctant 
to charge upon any but ampere-hour readings, and since, as 
a rule, they are not actuated by any very well-developed 
altruistic motives, it is doubtful whether, at any rate in the 
case of a small consumer, the power companies have taken 
power factor into consideration at all. 

With watt-hour meters, it becomes of advantage to both 
parties to go into the power factor question as the meter 
will only register the actual energy consumed, and as all 
installations, except the very smallest, are so equipped, this 
affects an overwhelming majority. 

The consumer has several circumstances in his favour 
which alone should exert considerable influence, apart from 
anything the supply company may be prepared to do in the 
way of rebates, or what is, perhaps, more effective, the 
introduction of a variable penalty as the power factor falle 
off. He will get a better and steadier voltage, which will, 
if he uses the same source of supply for lighting, cause him 
to appreciate the change to the fullest extent. 

If he is prepared to go to the expense of the changes, or 
if he is connecting up new plant, commutator or com- 
pensated motors should be chosen, which will result in his 
having less expenditure for plant, cables, and switchgear, 
as these will only have to carry actual working loads, in 
consequence of the excellent power factor of this class of 
motor. 

The modern commutator or compensated motor has 
characteristics which an ordinary induction motor can never 
approach. The old argument regarding the extreme robust- 
ness of the induction motor is based almost entirely upon 
the fact that it has a practically indestructible rotor ; the 
slip-ring and wound-rotor motors do not approach the 
squirrel-cage motor in this respect. No attempt is made to 
depreciate this valuable feature ; but when we have a number 


of argumente in each of which the induction motor is at a. 


disadvantage, it must be obvious that there is, in most 
respects, a better argument for the other side. 


The commutator motor of to-day is an entirely different 
piece of engineering to what it was 15, or even 10 years 
ago, both from the point of view of mechanical and electrical 
stability and also in that it operates upon a different prin- 
ciple. The two must not on any account be confused. 

It is a motor which has been evolved to fill a want, 
and the requirements it was designed to comply with, are :— 
Strength and reliability; efficiency ; improved power 
factor ; and it meets them all. 

Another point in its favour, is that it is not necessary to 
work with a minimum air gap as with an induction motor, 
but it works with quite a reasonable clearance ; in fact, it 
can work with any clearance, as magnetic leakage can be 
compensated for in the design. 

In those cases in which a large amount of power is con- 
sumed and high starting torque is not an essential, the 
self-starting synchronous motor presents first-rate possi- 
bilities ; with it we have dead steady speed, remarkably 
high locking or synchronous torque, and complete power- 
factor control over a practically unlimited range of lag and 
lead. The ease with which this control can be carried out 
makes it sometimes worth while to install one purely for 
power-factor compensation, t.e., loading it up entirely with 
wattless current at a wide angle of lead to compensate for 
induction motors, transformers, &c. 

Other means available for power factor correction are rotary 


.and vibratory phase-advancers and static and rotary con- 


densers, the latter being merely unloaded synchronous 
motors. 

The rotary phase-advancer, usually driven by the motor 
itself, as well as the vibratory pattern, is usually reserved 
for large plant in which their need has already been 
appreciated, and fitted at the time of the installation of the 
motor. 

Static condensers, on account of their having no moving 
or working parts, are likely to be the most useful to the 
average consumer, and have already been used to a fair 
extent in America, but in this country little encouragement 
is given to install them. This, it is needless to mention, 
except for the sake of emphasis, should be remedied at once. 

For his own sake, it is to the advantage of the user to 
run at the best possible power factor, but when it comes to 
a question of penalties, as it must inevitably do before 
long, the fact will be demonstrated in a remarkably 
effective manner, and then the least progressive will have to 
“get a move on.” It is, however painful may be the admis- 
sion, an undeniable, and even glaring, fact that the only 
way to produce any appreciable operation of the faculties 
of the majority is to touch the pocket, safe, or bank balance, 
as the case may be. On this assumption, the introduction 
of a power-factor charging system is likely to produce the 
desired effect in the most reasonable time ; and while there 
is no doubt that it is always to the user’s advantage to look 
after his power factor, it will take the introduction of a 
charging system of this sort to attract the attention that 
the matter needs. 

In some cases a number of consumers could work together 
with a system of condensers ; but probably the best way 
will be to collaborate with the supply companies, as this 
enables the technical knowledge and experience of the latter 
to be put into use. Then, of course, there will be decreased 
expenditure if a centralised system is adopted. 

In America, as already mentioned, the power-factor idea 
is rapidly catching on, and in New England and Boston con- 
tracts now embody a clause penalising those consumers 
having a bad power factor. 

In New England, the greatest phase angle allowable 
without extra charge is 0'8 lead. Below this and down to 
0'7, a 5 per cent. penalty is imposed, being gradually 
increased until at 0°5, a 50 per cent. penalty has to 
be borne. 

This is all to the good, and the only improvement that 
seems possible is that a closer approach to unity should be 
insisted upon, although this point will depend upon local 
circumstances. For instance, some supply authorities have 
a fair amount of synchronous plant, also feeders, «c., 
having electrostatic capacity, and all tending to produce 8 
leading current. Then, if too close a margin were insisted 
upon, it is obvious that at certain periods, the generators 
might very easily have to carry a heavy leading current. 
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TREE TELEPHONY 


THE following is an abstract of a paper communicated to the 
Journal of the Franklin Institute, June, 1919, by Major-Gen. 
George O. Squire, Ph.D., Chief Signal Officer, U.S. Army :— 

In 1904 the author conducted some experiments with a view 
to utilising growing trees as antennæ for wireless telegraphy 
and discovered the efficacy, in a general way, of using a direct 
metallic contact to certain trees (principally eucalyptus) to 
increase the audibility of wireless signals.* His attention was 
first called to this phenomenon during summer manœuvres of 
the army in California, where, due to the prevalence of the 
dry season and the unusual character of the soil, it was found 
that the regular army buzzer telephone and telegraph sets 
were inoperative with any ordinary earth but became opera- 
tive when connected to a metallic nail driven in the trunk or 
roots of a tree. 

It would seem that melee vegetation may play a more im- 

e 


har iu in electrical phenomena than has been generally 
eup . Living vegetable organisms absorb and conduct 
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electromagnetic oscillations over a wide range of the electro- 
magnetic spectrum, beginning with sunlight, whose electrical 
action in the plant cell is at present little understood, and 
extending to waves of identical character, but of immensely 
greater lengths, such as Hertzian radiation, telephonic waves, 
and oscillations of the ordinary low frequencies used in com- 
mercial electric transmission lines. Disruptive discharges be- 
tween vegetable electrodes and electrostatic effects between 
vegetable surfaces are easily produced. A growing tree, 
covered with foliage, is influenced inductively by electrical 
disturbances outside of itself, and in fact becomes generally 
responsive to induced electrical oscillations. It should offer, 
therefore, a promising means of Sean neers cal effects 
of an electrical character, particularly those of lightning dis- 
charges and electricity of the air. Has not the time arrived 
for a more systematic study of physical botany, in the light 
of the new electrical theory of matter? 
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In connection with the development of trans-Atlantic wireless 
reception carried out during the war to provide against the 
possibility of the interruption of the submarine cable system, 
the- Signal Corps established a chain of special receivin 
stations in diferent parts of the U.S.A. to copy and recor 
enemy and allied wireless messages from European stations 
for the information of the Army General Staff. In the prose- 
cution of this work, and with apparatus representing the most 
advanced state of wireless art, the problem, as a war measure, 
was attacked anew. 


er 


On the Absorption of Electromagnetic Waves by Living 
Vegetable Organisms.” By George O. Squier. Official Re- 
port to the War Department on Military Manouvres in 
the Pacific Division, 1904. 


AND TELEGRAPHY. 


It was immediately discovered that with the sensitive ampli- 
fiers now in use it was possible to receive signals from the 
principal uropean stations by simply iaying a small wire 
netting on the ground beneath the tree and connecting an 
insulated wire to a nail driven in the tree well within the 
outline of the tree top. One of the best receiving arrange- 
Ments is found to be an elevated tree earth-terminal in the 
upper part of the tree top as described later, and an earth 
consisting practically of several short pieces of insulated wire 
sealed at the outer ends radiating out from a common centre, 
and buried a few inches beneath the surface of the ground in 
the neighbourhood of the tree. 

It was soon found that a tree-antenna could be used 
efficiently as a multiple receiving set over widely different 
wave lengths, receiving either from separate terminals at the 
same or different heights of the tree or in series from the 
same terminal. This same type of circuit was employed in an 
Inverse manner for telephonic transmitting purposes, and al- 
though the experiments thus far have been limited to short 
distances, it was found that 2way telephonic communication 
was easily established with remarkably low values of trans- 
mitting antenna current. The linking up of wire and wireless 
methods was found to be convenient and efficient. Wireless 
telephonic messages from airplanes were readily received by 
the tree-antenna arrangement and transferred thence to the 
wire system of the City of Washington and finally received at 
any point desired. Furthermore, telephonic transmission 
through the tree-antenna was received by another tree- 
antenna, and automatically returned to the sender on a wire 
system, thus making the complete circuit. Long-distance 
reception on any wave length from all the larger European 
stations and from ships at sea was easily accomplished and 
messages received on a twenty-four-hour schedule by the re- 
gular enlisted operators of the Signal Corps. Early experi- 
ments served to ascertain the relation between the audibility 
of received signals and the height of the tree contact above the 
ground, but gave no data concerning. the magnitudes of the 
electrical properties which characterised such an antenna sys- 
tem. It is the intention here to examine more closely such 
properties. rs 

The following experiments were made on a pine tree, the 
average diameter of which was about 25 cin. | , i 

Tree contact was made through copper nails driven 3 in. 
into the tree; earth contact was made through a bundle of 
copper wires buried 3 ft. deep in moist soil. Three earths were 
installed so that the individual resistances could be deter- 
mined. An average value for this resistance with D.C. waa 
150 ohms. At wireless frequencies, on account of capacity 
effects, this resistance was much smaller. 

Using the substitution method, measurements of the 
a dares series capacity and resistance of the lead alone and 
of the lead attached to nails driven into the tree at various 
heights were made at different frequencies. In all cases the 
lead was of just sufficient length to reach to the point of 
contact, whether connected electrically to the nail or free. 

From the data so obtained after cross-plotting to eliminate 
irregularities, consistent and regular families of curves, as 
shown in figs. 1, 2, 3 and 4, were obtained. Wave lengths 
from 150 to 700 metres were covered. 
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Fia. 5. 


The small change in the electrostatic capacity occasioned by 
making electrical contact with the tree, while all other con- 
ditions remin unaltered, is to be noted, and also the large 
increase in resistance under the same conditions. The increase 
in resistance is particularly pronounced for small heights and 
long wave lengths. No correspondence is to be observed be- 
tween the resistance curves, as determined by these measure- 
ments, and the radiation resistance curves of a simple vertical 
wire. The explanation of such large resistance values in case 
of tree antennæ is probably to be found in the effect of the 
immediate proximity of partially conducting media to the con- 
ducting lead. 

For long waves (low frequencies) the substitution method 
was not found satisfactory, so the method in which an 
antenna of unknown properties is shunted around a con- 
denser which constituted a portion of a resonant circuit was 
used. This method of measurement yields the apparent values 
of the antenna constants when they are considered as elements 
in parallel. 

For the data so obtained the antenna lead was connected to 
the tree, and from it, after cross-plotting to eliminate acci- 
dental errors, the curves shown in figs.-5 and 6 were obtained. 
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The apparent capacity curves in fig. 5 indicate a capacity pro- 
portional to the height of contact. Besides showing capacity 
and resistance as functions of height of contact, they may also 
be plotted as functions of frequency, or, as in this case, the 
equare root of frequency. Such curves are shown in figs. 7 
and 8. Taking a number of representative points from these 
curves of apparent shunt characteristics, the values of the 
equivalent characteristics were calculated and the data shown 
plotted in figs. 9 and 10 were thus obtained. Discrepancies in- 
dicated by a comparison of those portions of the curves in 
figs. 7 and 8 and of those in figs. 2 and 4 which overlap may 
be explained by the fact that the measurements were made at 
differént .dates and after the tree had undergone widely 
different weather ¢onditions. : 

The foregoing curves show that, in general, the effective 
antenna resistance is many times the apparent resistance of 
antenn® as ordinarily used, and that, therefore, the design of 
receivers should be materially altered in order to utilise to 
the best advantage the energy impinging upon the tree. 
Except for very weak signals,- however, receivers of present- 
day‘ design may be used, and they ate responsive to any wave 
length of radiation. - | > 


Fic. 7. 


The determination of the open-circuit electromotive force has 
not, 30 far, been accomplished with reference to the particular 
problem in hand, apparatus of sufficient sensitiveness not 
being available. Indirect methods may, however, be used, and 
from them comparative results of fair accuracy may be ex- 
pore An outline of one such indirect method is given 
below :— a; 5 

The open-circuit voltage of the tree system as an antenna 
is to be determined for different heights of contact and for 
diferent frequencies. To be of use in determining the 
behaviour of the antenna system, without reference to a parti- 
cular sehding station, this open-circuit voltage must be that 
for unit field strength of impinging radiation. This can be 
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determined by dividing the observed value of voltage by the 
calculated field strength set up by the particular sending 
antenna. To make observations a simple form of antenna for 
which the open-circuit voltage can be calculated in terms of 
the field strength may be used, such as a simple vertical wire. 
After the apparent properties at the various frequencies which 
are to be used have been determined, connect in series with this 
antenna (also shunting it by a capacity to earth if neces- 
sary) such resistance and capacity as to make its total con- 
stants equal to the apparent constants of the antenna whose 
open-circuit voltage is desired. Then arrange for the alter- 
nate connection of these two antenna svstems to a receiving 
set and associated audibility meter. The readings of the 
audibility meter which give equal intensity of signals then 
correspond approximately to the square of the open-circuit 
voltages. The open-circuit voltage ot the simple antenna being 
calculable, the value of the voltage for the unknown system 
becomes known. To eliminate from the calculations this law 
concerning rectification, the antenna may be loosely coupled 
to the receiving set and the coupling varied for the two sys- 
tems until equal signals are received, thus eliminating the 
audibility meter—a device not at present very dependable. 
For equal signals the ratio of such coupling is inversely pro- 
portional to the open-circuit E.M.r. because the impedances of 
the two antenna systems were originally made equal. 

From field experiments certain data are available giving the 
audibility of signals as received with a portable heterodyne 
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receiver and two-stage amplifier connected to a large poplar 
tree as an antenna. With the receiving set tuned to give the 
best signal strengths, data concerning the audibilities at differ- 
ent heights of contact were obtained as in fig. ll, in which 
audibilities are shown as functions of the height of contact. 
The wave lengths are indicated on the curves. Very great in- 
crease in audibility occurs at about 12 metres height (about 
two-thirds of the total height of the tree). Since the audibih- 
ties are approximately proportional to the square of the E.M.F. 
applied to the receiving set used at a given frequency. The 
curves, fig. 12, except for values above 12 metres in height, 
are quite closely approximated by straight lines. Theory 
would lead to the conclusion that the open-circuit voltage is a 
straight-line function of the height, and, since the receiving 
set was tuned to maximum eensitiveness for each reading so 
that the total reactance of the circuit was zero, the remaining 
quantity to which must be attributed the departure of these 
curves from straight lines is the variable (and in this case 
unknown) antenna resistance. It is suggested that had the 
total resistance of the antenna system been maintained con- 
stant’ by the insertion of series resistance of the proper value, 
the curves in fig. 12 would approximate very closely to straight 
lines. .The. trees on which the impedance and audibility 
measurements were made were practically equal in height, eo 
that it is reasonable to suppose that similar phenomena would 
be observed ‘in both. The height at which the audibility 
curves show their sharpest upward trend, which is also the 
same height for which the square roots of the audibilities 
depart from the straight-line relation, is also the height at 
which the apparent shunt resistance reaches a minimum 
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value in fig. 6, for the wave lengths involved in the audibility 
measurements. Although the term ‘‘ open-circuit voltage ” 
has been introduced, it should be recognised that it corre- 
sponds to the *' effective height.” 

Some applications of direction-finding methods have been 
applied to tree antenna. It is possible to make use of a coll 
aerial in combination with the tree system, without in any 
way detracting from the remarkable simplicity of the tree 
system, for obtaining undirectional reception. The circuit 

own in fig. 13 consists of the coil aerial L,, the mdustance L,, 
and the capacity o,. This circuit to which there is connected 
the detector and amplifier forms the secondary receiving or- 
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cuit of the system and is coupled inductively to the primary 
circuit L,C, to which the tree and earth wires are connec 
at T and G. | 
The system is unique in that both primary and secondary 
circuits are directly exposed to the incoming wave. It 1s by 
virtue of this double exposure that the unidirectional char- 
acteristic of the system is obtained. In other words, both 
primary and secondary circuits are simultaneously opera 
upon by the incoming electromagnetic wave and by the proper 
adjustment of the linking coils L, and L,, the effects produ 
in the secondary circuit may be entirely neutralised or accu- 
mulated. The reversing switch s connected to coil L, controls 
this neutralising or accumulating effect. , 
Complete *' barrage ” effect was obtained with this system 
on stations such as New Brunswick, New Jersey; Annapohs, 
Maryland; Nauen, Germany, &c. This makes it possible, for 
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example, to receive signals from San Diego, California, while 
the New Brunswick station is operating and using practically 
the same wave length as the San Diego station. 

The coil aerials used in the experiments made with the sys- 
tem above described were but 4 ft. square and therefore 
merely form a part of the internal receiving apparatus and in 
no way complicate the simple tree system. a 

We have then a ample two-circult receiving system requiring 
no extensive and costly outside aerial structure and have the 
following features: (a) Long-distance reception at any wave 
length. .(b). Direction finder giving absolute direction.: (c) 
Elimination of interference by virtue of the unidirectional 
characteristic. (d) Simultaneous reception of two or more 
wave lengths or of two similar wave lengths coming from 
opposite directions. In the experiments in tree telephony 
and telegraphy we may.consider that we employ an aperiodic 
system in the form of the tree itself, and make use of the 
resultant potential effects at the upper tree terminal of this 
antenna, selecting. from this reservoir of all frequencies the 
particular frequency desired, by means of external receiving 
devices now known to the art. 

We may regard the metallic electrode rigidly driven into the 
living organisms of a tree as a potential earth-terminal for the 
study of the potential distribution on the surface of the earth 
itself. We may. indeed, by means of a highly insulated con- 
ductor bring this terminal directly to the laboratory and 
amplify almost at will the particular effects we are studying. 
The thermionic valve is a powerful instrument of research for 
the modern physical laboratry. Has not the physicist there- 
fore in this electrode a means of studying in detail atmospheric 
and earth electrical disturbances? Methods and means of 
wireless art are now immediately applicable and available to 
the physical laboratory for the study of the fundamental pro- 
blems of the earth itself as a charged sphere. 

The physicist and engineer, accustomed to deal with inani- 
mate material, is here confronted with the employment of 
living vegetable organisms of growing trees. From the 
moment an acorn is planted in fertile soil. it hecomes a “ de- 
tector ” and a ‘‘receiver’’ of electromagnet: waves and the 
marvellous properties of this receiver, through agencies at pre- 
sent entirely hidden from us, are such as to vitalise the acorn 
and to produce in time the giant oak. In the power of 
multiplying plant cells, it may, indeed, be called an incompar- 
able ‘‘ amplifier.’’ 

From this point of view, we may consider that trees have 
been pieces of electrical apparatus from their beginning and 
with their manifold chains of living cells are absorbers, con- 
ductors, and radiators of the long electromagnetic waves as 
used in the wireless art. For our present purposes we may 
consider, therefore, a growing tree as a highly organised piece 
of living earth to be used in the same manner as we now use 
the earth as a universal conductor for telephony and tele- 
graphy and other electrical purposes. 


WATER POWER IN CANADA. 


SoME RBCENT DEVELOPMENTS. 


(Continued from page 317.) 


In 1918 the shortage of power for essential war industries 
became critical, so an extension to the hydro-electric plant 
of the Ontario Power Co. at Niagara Falls, Ont., was under- 
taken as an emergency measure. The two other plants 
located at Niagara Falls on the Canadian side having reached 
their limit of capacity, the sole means of increasing the power 
supply, pending the completion of the Chippewa-Queenston 
development, was by the extension of the Ontario Power Co. 
plant. This work was commenced in March, 1918, and when 
completed wil furnish an additional 50,000 H.P., the first 
20,000 H.P. of which was to be ready by the end of January, 
1919, and the remainder a few weeks later. The whole 50,000 
R.P. will therefore have been made available in less than 
twelve months. 

According to the Canadian Engineer of January 16th last, 
construction, which is being handled by the Engineering 
and Construction Departments of the Hydro-Electnc Power 
Commission, involved the excavation of 133,000 vards of 
earth and 14,000 yards of rock to permit the erection of a 
13.5-ft. diameter wood stave pipe, 6.700 ft. long; the fabrica- 
tion and erection of a 13.5-ft. diameter steel distributor 
179.5 ft. long, and of a steel differential surge tank, 60 ft. in 
diameter, and $94 ft. high; the installation of four valves, two 
penstocks each 10.5 ft. in diameter, and two new 20,000-H.P. 
turbines with direct connected generators, together with the 
necessary excavation for the building to house these units. 

The installation is unique in several particulars. The wood 
stave pipe is one of the largest ever built; the differential 
surge tank has the greatest diameter, and its barrel is the 
highest, of any similar tank not equipped with an auxiliary 
spillway, while the design of the power house was governed 
by extraordinary conditions which necessitated protection 
against a 40-ft. rise of tailwater level. 

The present plant of the Ontario Power Co. as now con- 
trolled and operated by the Hvdro-Electric Power Commi 
sion, consists of an installation of fourteen turbines, seven 


with a ‘tated capacity of 11,800 AF., five rated at 15.000 F.P., 
and two at 16,000 n.r., making a total of 159,600 B.ALr. 
These are direct connected to generators with a total rating 
of 149,012: K.v.a. Water 18 supplied through two 18-ft. 
diameter conduits, each approximately 6,600 ft. long, having 
a combined maximum carrying capacity of about 162,000 H.P. 
: The first eonduit, installed in 1903, was of steel plate encased 
in concrete, while No. 2 conduit, installed in 1910, was con- 
structed of reinforced concrete 18 in. thick laid on a con- 
tinuous concrete saddle. ‘This second conduit, when inspected 
in April, 1918, after being in service eight years, showed no 
signs of cavitation or deterioration, although a velocity of 
35: to 2 ft. per second had been maintained during operation. 
There was no vegetable growth whatever appearing on the 
walls; undoubtedly due to the high velocity of the water. 
The third pipe line now being installed is 13.5 fb. interior 
diameter. ‘The staves are B.C. fir, 4 in. thick by 6 in. wide. 
the pipe is banded with j-in. steel bands made in two sections 
with two shoes. The spacing of the bands varies, according 
to the pressure head, from 82 in. at the forebay end to 2} in. 
at the power house end. 
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STATION, CANADA. 


The gate house as constructed provided a 20-ft. diameter 
steel thimble projecting about 3 ft. Connection of the 13.5-ft. 
diameter wood stave pipe to this thimble is made by a taper 
section 25 ft. in length, built of reinforced concrete surround- 
ing the thimble previously placed and ending in another 
steel thimble 13.5 ft. in diameter and 6 ft. long. The staves 
are lapped 18 in. over this plate, which projects about 2 ft. 
from the concrete envelope, and the connection is made when 
1j-in. bands are tightened on the staves. 

The difficulties of excavation along the pipe line were 
varied, and in some places severe. At the gate house, and 
for 1,200 ft. below, the excavation was in rock. The con- 
struction of the pipe itself presented no particularly difficult 
problems. 

The saddles used to support the pipe (fig. 10) are built-up 
timber sections so constructed as to make a continuous form 
for the lower half of the pipe. The outward thrust along 
the horizontal diameter of the pipe, caused by the tendency 
of the pipe to flatten when filled with water under a low 
head, is taken care of by two 3-in. diameter round rods. The 
rods pass around the lower half of the pipe, and the end 
reactions of the rods are carried to both sides of the saddle 
bY means of cast-iron washers. The saddles were spaced 
at 4.5 ft. intervals, except in certain locations where the 
pipe is concreted in place. During the construction of the 
pipe these saddles served as a form for laying up the lower 
half of the pipe. It was necessary to provide ample drainage 
for the pipe trench on account of the bottom of the trench 
being below the water level in the Niagara river for a large 
portion of its length. os 

The wood stave pipe ends in the distributor, which is made 
of steel plate § in. thick, 13.5 ft. in diameter, and 179 ft. 
6 in. long. To this distributor four penstocks are connected 
by means of bell-mouthed tees, built up of steel plate bent 
to shape, and riveted to the distributor. The distributor is 
completely encased in concrete and the surface of the park 
above it will be restored to its original condition. At the 
end of the distributor is a section of reinforced concrete pipe 
13.5 ft. in diameter and 77 ft. long. Joining the distributor to 
the surge tank. This reinforced section is laid on a horizontal 
curva with a short section of tangent. and at the end is 
turned upward in a 90 deg. bend to form a connection for 
the riser of the surge tank. 

The surge tank is of the Johnson differential type. The 
surge-tank riser is fabricated of ł-in. plate with circular 
angles riveted to the shell to act as stiffeners to withstand 
the collapsing pressure when the surge in the riser is down- 
wards. The bottom parts are formed of an annular opening 
9 in. wide. since the diameter of the riser is 12 ft. and the 
diameter of the distributor at the elbow is 13.5 ft. This an- 
nular orifice is divided into eight equal parts, each 3.75 sq. ft. 
area, by the supporting brackets and spaces. Two of these 
ports at the short turn of the elbow will bo blocked, since onlv 
22.5 sq. ft. area is required for the load changes expected. 
Another series of port holes is provided about half wav up 
the riser, the lower porta being located at the bottom of the 
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tank. Air is admitted to, and escapes from, the tank through 
an open space left between the top of the tank and the roof. 
An area of 100 sq. ft. is provided for this purpose. The bell- 
mouthed tees which connect the distributor to the penstocks 
are built up of 0.5-in. steel plates, and their fabrication was 
an exceedingly difficult piece of plate work. 

Penstocks Nos. 15 and 16 deliver the water to the two 
new turbines in the power house. These stocks are 
216.2 ft. in length. ‘They drop vertically 48.3 ft., then turn 
through a 45-deg. elbow for 99-ft. tangent to another 45-deg. 
elbow, and from the lower elbow run out to the turbines in 
a horizontal plane. Each penstock ends in a supply pipe 
with two taper connections bolted to the spiral casings of 
the turbines. At the end of the supply pipe is located a 
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36-in. pressure regulator, which is directly connected to the 
turbine governor. Each penstock has a 16-in. drain discharg- 
ing into the draught tube. The penstocks were designed to 
carry @ pressure equal to 150 ft. head of water at the upper 
end, increasing to 320 ft. at the lower end at the entrance 
to the turbines. Allowance for the pressure rise due to a 
turbine gate closure time of 3 sec., with relief valve closed, 
has been included in the pressure limit. From the distribu- 
tor trench to the power house the excavation for the two 
penstocks was entirely in the tunnel, and consisted in each 
case of a vertical, an inclined, and a horizontal section. 

The water wheels are double-runner, central-discharge tur- 
bines, with spiral casings, running at 187.5 R.P.M., and de- 
livering 20,000 H.P. under 180-ft. head. The draught tubes 
are mounted in the concrete foundation of the power house, 
changing from a circular shape in a horizontal plane to a 
rectangular shape in a vertical plane, and reducing the 
height velocity of the water at point of outlet from the 
runner to a velocity of 4 ft. per sec. at point of outlet to 
the tail bay. The gates are operated by vertical servo-motors, 
which are in turn controlled by 60,000-ft. lb. actuators 
mounted on the gallery above the turbines, and equipped 
with distance speed controllers, hydraulic hand controllers, 
gate limiting device, over speed, shut-down device, manual 
speed adjuster, gate-opening indicator, and tachometer. The 
centrifugal elements are of the leaf spring type mounted 
directly on centrally located vertical speed shafts, supported 
on double race ball bearings, and projecting downwards cen- 
trally through the actuators to a position below the gallery 
floor, where they connect to a gear and belt drive off an 
extension of the main turbine shaft. Helical gear rotary 
pumps, delivering 62.5 gal. p.m., against 200 lb. pressure st 
187.5 R.P.M. furnish the ol. These pumps are furnished 
wilth unloading valves of such design that when the pressure 
is up to normal, the unloading valves open, and the pumps 
discharge directly into the sump tanks at atmospheric pres- 
sure. 

The power house is of concrete and steel construction, and 
the erection of the units was carried on coincidentally with 
the erection of the rest of the superstructure. 

The normal level of the Niagara river below the Falls is 
at elevation 343, which means an average 10-ft. loss of head 
on the whole plant. In order to gain this head on the 
present extension, turbine units Nos. 15 and- 16 were set 
10 ft. lower than units Nos. 1 to 14 inclusive, previously 
installed. To protect the power house against a recurrence 
of the high water conditions which prevailed in 1909 which 
flooded the power house by breaking through the windows 
in the front wall, the window sills were raised and the 
walls strengthened. In subsequent extensions, including 
the present one, this elevation of sill has been maintained 
and the front wall designed as a retaining wall to take the 
full water pressure, which in the present extension is that 
due to 40 ft. of head. 

A standard gauge track runs the full length of the power 
house, and continues up the side of the cliff, connecting with 
the International Railway at the top. i 

Ample drainage is provided for all parts of the power 
bouse structure. Two 10-in. centrifugal pumps are used, 


each driven by a direct-connected 35-m.P., 25-cycle, 220-volt 
motor, and has a capacity of approximately 1,500 gallons per 
minute. One pump takes care of the drainage, while the 
second is & spare. 

Air for cooling the generators is supplied by centrifugal 

fans located in the power house. The air supply is obtained 
from outside the building through ducts leading from the 
lower part of the front window down the inside of the front 
wall to the air chamber beside the fans. Provision has been 
made at the inlet end of the air ducts, for taking the air, 
if desired, from the power house instead of from outside 
during the extremely cold weather. 
_ The hydraulics of the plant are of more than ordinary 
interest due to the fact that each of the three pipe lines and 
surge tanks that have been installed differ considerably. 
No. 1 tank has very little capacity, and is of the simple tank 
type. Its only function is to limit the surge pressure on 
conduit No. 1 during load changes, and provides entrance 
o a spillway for discharge of water at times of load rejec- 
on. 

No. 2 surge tank, of the Johnson differential type, was the 
first tank of this character ever built. It serves the double 
purpose of relieving pressure surges and furnishing or storing 
water during |] changes while the velocity in conduit 
No. 2 is being accelerated or decelerated. It is also equipped 
with a spillway as an additional safeguard, to prevent spilling 
over the top at times of abnormal surge, and to limit the 
height which would have been required without this pro- 
vision. 

No. 3 surge tank is of the same type at No. 2, but has no 

illway. Its design is such that full load rejection under 
the most abnormal conditions will not cause overflow. 

During 1913 a series of tests were made to determine the 
hydraulic characteristics and carrying capacities. The results 
of these tests indicate some very striking facts regarding the 
relatively greater carrying capacity of concrete pipe as com- 
pared with riveted steel and also the exceedingly smooth 
surface that can be obtained with concrete if proper and 
careful construction methods are used. 

The capacity of No. 3 conduit, which is of wood stave 
construction, is 2,750 cu. ft. per second, giving a velocity of 
19.2 ft. per second in the pipe. There will be a total loss in 
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Vig. 11.—Woop-stave Pipe SHOWING BANDS, SHOES, 
AND SADDLES. 


the conduit, from gate house to penstock, of 32 ft., which 
includes entry losses, friction loss and velocity head. The 
capacity of the pipe will be approximately 45,000 turbine H.P. 
In comparing the coefficients of roughness of the concrete 
and steel pipes, as obtained by test, and the assumed co- 
efficient of roughness for the wood stave pipe, based on the 
tests published by the U.S. Department of Agriculture, it 
appears that the concrete pipe nas the highest coefficient, 
with the wood stave pipe a good second, and the steel pipe 
a poor third. | , 

The function of the differential surge tank on conduit 
No. 3 is to regulate the velocity of flow during changes o 
load on tbe plant. Close speed regulation is essential tc 
the success of modern hydro-electric plant. When load is 
rejected, the water surges into the tank riser until it has 
accumulated sufficient head to force the surplus water through 
the port holes at the base of the riser into the storage tank. 
It holds at this level while the velocity in the conduit 1s 
being gradually reduced by the retarding head, due to the 
difference in elevation of the water in the riser and the 
hydraulic gradient. In the meantime, the outer tank level 
is gradually rising, until at the end of the cycle the water 
levels in the outer tank and riser coincide, and a condition 
of equilibrium results. Following a demand for more power, 
the riser level drops sufficiently to allow the port holes to 
deliver the additional water from the outer tank. while the 
conduit velocity is accelerating to its new required value. 
It was, of course, necessary to design the tank for a drop 
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of full load on No. 3 conduit, under which iti 
tank will receive all water without the Snn a a oak 
way, and on the assumption that some of the pressure re- 
gulators on the turbines in the power house are in service 
The condition of design for load thrown on, was that of an 
increment of load equivalent to a 20 per cent. velocity change 
from 80 per cent. up to full capacity of the conduit. l 
The wood stave pipe material was furnished by the Pacific 
Coast Pipe Co., of Vancouver. The turbines were originally 
built in 1914 by the S. Morgan Smith Co., of York, Pa., for 
the Southern Aluminium Co., for installation at Baden, N.C 
on the Yadkin river development, and were purchased from 
the Aluminium Co. of America, which had taken over this 
development, and altered the plans before the installation 
of the machines. The Canadian General Electric Co., of 
Toronto, built the two generators. ? 
The work was handled by the regular staff of the Hydro- 
Electric Power Commission of Ontario, of which Sir Adam 
Beck is chairman, and F. A. Gaby. chief engineer. H. G 
Acres is hydraulic engineer; T. H. Hogg, assistant hydraulic 
engineer; M. V. Sauer, designing hydraulic engineer; E. T. 
Brandon, electrical engineer; A. H. Hull, assistant electrical 
engineer. A. V. Trimple is construction engineer, under whom 


— - : 
HA A AlL d 


<P 


Fis. 12.--Section THrouGH Power House, NIAGARA FALLS, 
CANADA. 


J. F. McGraw is construction superintendent, and F. A. Bur- 
gar, assistant field superintendent. Walter Jackson is resident 


engineer. 
(To be continued.) 
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Grants for Training.—The Appointments Department 
of the Ministry of Labour announces that the number of out- 
standing applications for professional training which have to be 
dealt with in the London district. comprising Kent, Surrey, Sussex, 
and Middlesex. is at the present time about 3000. Fresh applica- 
tions are being received at the rate of about 200 per week. 
Directions have now been received that all outstanding cases shall 
receive attention by the end of October. This will involve a large 
increase in the number of interviewing Boards, and also cerlain 
re-arrangements of the work of the London District Offices at 


Horrex's Hotel.. The Timex. 


Rock Removal by the Eiectric Arc.—The Southern Cali- 
fornia Edison Co. has carried out a series of experiments on rock 
removal for tunnel building, using A.C. and D.C. arcs and various 
types of gas torches, says the Engineer. It was essential that the 
arc should project considerably from the electrode tips. The three- 
phase arc having a greater density of magnetic field than either 
the single-phase or D.C. arcs, was found to project more than they 
did. The best current density for the carbon was estimated to be 
44 amperes per sq. cm.—eay, 284 amperes per £q. in.—for runs not 
exceeding 30 minutes, and 22 amperes per eq. cm. for continuous 
runs; 2-in. diameter carbons were supported on a holder which 
“ shorted’ or opened them uniformly to a maximum distance of 
about 2 in. From a cost point of view the best three-phase run 
was with 450 amperes per phase with 40 volts across the electrodes. 
and the amount of rock removed was about llb. per minute of 
running time. This would be 450 x 40 x 1°73 x "95 (p.f), or 
29°58 KW., or at 1 per cent. per KW.-hour cost nearly } cent— 
say, }d.—per lb. of rock removed. The single-phase arc did not 
show quite such good results in terms of kilowatts for lb. of 
rock removed, With p.c., 500 amperes at 30 volts, or 15 KW., 
removed 5 lb. of rock in five minutes, or at the rate of l lb. per 
minute. With the previous power cost assumption, thig amounts 
to } cent per lb. of rock removed. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


l The “ Ediswan ” Breakfast Cooker. 

This cooker, fig. 1, as its name implies, bas been specially 
designed to meet the growing demand for an effective, and at 
the same time inexpensive, apparatus for cooking light meals. 
It consists of two parts, namely, a griller and a boiling top. It 
will boil the kettle for tea or coffee whilst grilling the bacon, 
and there is ample space for plate-warming purposes. 
Strength and simplicity have been aimed at in the design. 
It is constructed throughout of cast iron finished black and 
relieved with bright mouldings. The boiling top is nickel; 
the whole cooker is quite easily cleaned. The overall dimen- 


‘sions are 9.75 X 8 x 12.5 in., whilst the size of the grilling 


epace is 9 in. X 7 in. The boiling top is 10 in. X 8.25 In. 
Current consumption is low, the grill taking 1,000 watts (or 
1 unit per hour) and the boiling top 750 watts (or 0.75 unit 


Fig. 1.—-BREAKFAST COOKER. — 


Each cooker is provided with a grilling pan and 
This 


per hour). 
‘rid and two switches of the usual tumbler pattern. 


cooker is being put on the market by the EDIsuN SWAN 
Euectric Co., LTD., Ponders End, Middlesex. 


| A New Electric Battery Locomotive. 


We give below some particulars of a new storage battery 
locomotive, of the Jeffrey Manufacturing Co.’s manufacture, 
of which Messrs. Huen Woop & Co., LTD., 60, Fenchurch 
Street, E.C.3, are sole agents for Great Britain, that recently 
underwent hauling and shunting tests at Manchester. The 
machine in ugestion, fig. 2, is fitted with 2 40--H.P. motors with 
centre cab control; 1t is designed tor a track gauge of 56.5 in., 
the overall width of the locomotive being 8 ft. 8 in., the length 
over frame 16 ft. 5 in., and the height of frame above rail 
58 in. The wheel base is 60 in., the diameter of the wheels 
36 in., and the diameter of the axles 4.5 in. The chassis nor- 
mally weighs about 20,000 lb.. and the battery, composed of 
%90 4-6 Edison cells, about 5,000 lb., which brings the total 
approximate weight of the locomotive up to 12.5 tons. 

‘he frame is made of structural steel, and the buffers and 
draw-bars are arranged to suit those of the cars that the loco- 
motive is to haul. The driving steel-tired wheels are pressed 
on and keyed to open-hearth steel axles which are finished 
all over and without shoulders. The journal boxes have deep 
ojl wells and ample room for packing, and the bearings are 
of bronze of sufficient size to be subject to no more than 
250 lb. pressure per sq. in. The locomotive is arranged with 
inside wheels; the journal boxes are removable from the out- 
side without dropping the wheels. The journal box, lid is 
bolted to the journal box, and the inside of the lid 18 pro- 
vided with hardened steel plate to take the end thrust of 
the hardened steel pin in the end of the axle. The brake is of 
the automatically locking screw type having sufficient braking 
effect to lock the drivers; the brake shoes are arranged to be 
readily accessible for removing and replacing. Straight alr- 
brake equipment ts provided. Four sand boxes fitted with 
positive acting self-closing valves are provided, and arranged to 
be operated in pairs by levers within convenient reach of the 
motorman. 

The motors are of the enclosed multipolar tyne; the field 
frame is made of steel having laminated poles bolted to it. 
The ficld coils are insulated with mica and asbestos, com- 
pletely enclosed in moisture-proof coverings, and impregnated 
with insulating compound. The armature is al the drum- 
wound type. The coils are placed in troughs of insulating 
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material in the slots in the armature core. Special treatment 
was given the armature windings to render them durable 
under the service they will be required to perform. The 
commutator bars are of hard drawn copper, insulated with 
mica of proper hardness to wear evenly with the copper. 
Arrangements for lubrication are conveniently accessible, and 
doors are provided in the motor frame for inspection of the 
brushes and commutator. All gears are of steel with involute 
cut teeth, enclosed in dust-proof cases and run in oil. 

The controller is of the magnetic blow out type, and all 
parts are arranged for ready inspection and cleaning. The 
reverse and operating cylinders are interlocked so that the 
motorman cannot turn the reverse cylinder without first turn- 
ing the operating cylinder to the “off” position, and cannot 
turn the operating cylinder from the “ off ’’ position until the 
reverse cylinder stands in one of the operating positions. A 
suitable switch is incorporated in the reverse cylinder, which 
has four running positions, viz., in series, ahead and reverse, 
and in parallel, abead and reverse. 

A “Sangamo” ampere-hour meter with plain circular dial and 
contact at zero, equipped with resetting device, for automati- 
cally operating a shunt trip circuit breaker for opening the 
circuit upon the completion of the charge is mounted on the 
locomotive. The locomotive is protected from dangerous over- 
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Fig. 2.—A New ELECTRIC BATTERY LOCOMOTIVE. 


loads by an enciosed cartridge type fuse; it is wired with H.T. 
rubber-covered wires and cables and all controls are fitted ın 
the all-steel cab located at the centre of the locomotive. _ 

In the series of tests referred to the total distance run lght 
was 1.36 miles, and on load 1.73 miles; 544 tons were moved, 
the ton-miles run amounting to 75.08. The total consumption 
reached 30 amp.-hrs., and the cost per ton mile, calculated on 
the basis of 1.5d. per B.T.U., worked out at 0.12d. 

The speed of the locomotive in series is 1.5 M.P.H. and in 
parallel 5 m.P.H. The cost of charging the accumulators, 
90 amps. at 210 volts for 6 hrs., or 113.4 BT.0., at 1.5d. per 
B.T.T. equals 14s. 2d. 


ES ——————— 


PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Srrton-Jonges, O'DELL AND 
E EDA (PACON to W. Thompson & Co., of London), Chartered 


Patent Agents, 285, High Holborn, London, W.C. 1. 


NEW 


90,820. “ Receiving perforators.”? Eastern ELrciric Co. August 25th. 

20,830. “ Extensible electric lamps for motors, &c., vehicles.” B. 
Grigsby. August 25th. 

20,877. ‘ Electric lighting apparatus for cycles, &c.” È. 
August 25th (Switzerland, September 19th, 1918.) 

20,883. “ Electric incandescent lamps.” D. Lety and NAaMLOOZE VANNOOT- 
scHaP PHILIPS GLOELAMPENFABRIEKEN. August 25th. 

20,885. “ Electrical alarm or dvor security devices.” K, 
August 25th } aaa 

20,892. “Electric. switches.” A. S, Cusit. August 26th. 

20,901. “Safety circuit breaker for overhead tramway wires.” Ar La 
Fixrcay. August 26th. 

20.902. “ Eliminator of atmospheric discharge, &c., for 
graphy." E. A. Bitton and A. H. Britom. August 26th. i 
20,904, “ Emergency lamp for interior of motor head lamps, &e.” B.S: 
Evans. August 26th. 

20,912. “ Implement for use with 
Cooper. August 26th. 


VON DER WEID. 


KRONE. 


wireless tele- 


automatic disk telephones.” H. 


20.920. “Storage batteries.” W. H. Duccan and W. GARDINER. 
August 26th. ; Phi ade 
20.946. “Switch for closing electrical circuits.” E. F. W. Leepe. 


August 26th. $ 
20,960. ' Telephone exchange systeins. 


Co. August 26th. 


G. Deanin and WESTERN ELEcTR:C 


20,983. “ Microphones.” W. K. L. Dickson. August 26th. 
20,986. ‘* Electric ignition for internal-combustion engines.” W. O 


KENNINGTON. August 26th. 


Tar ns ped ii poche posal Le By oit Lawton. August 27th. 
20,995. ‘‘ Hand-operated contr ic ay 3 ' 
Aast Pidy. p ontrollers for electric motors. R. G. CUNLIFPR. 
21,013. ‘‘ Thief-proof high-tension switch for automobiles.” V, C. E 
Marten-Gwittiam. August 27th. ara 
21,025. “Telephone switch board and plug fittings.’ NaamMLooze Vannoor- 
SCHAP NEDERLANDSCH THERMO-TELEPHOON Maatscnarrty. August 27th. (Ger. 
many, August 27th, 1918.) 


21,037. “ Arc lamps for photography, &c.” B. J. Haut and C. F. G. 


' THORKELIN. August 27th. 


21,049. “ Electric kettles, &c."" A. S. Forp. August 27th. 

21,052. “ Sparking plugs.” B. D. Bettamy and Supursan Moors, Lip 
August 27th. : i 

21,056. ‘‘ Magnetos.” J. Gorpox-HaLL. August 27th. 

21,067. ‘“‘ Operating mechanism for electric generators or magnetos," 
SrLiTDORF ELecTRICAaAL Co. August 27th. (United States, Januarv 16th. 1915.) 

21,070. “Electric telegraph systems.” Western Exectric Co. (Western 
Electric Co.) August 27th. 

21,089. ‘* Dynamo electric machines.” Baron CLuirrorp or Cuunpieicn 
(W. H. Clifford.) August 27th. i 

21,104. “‘ Automatic excitation regulator for electric machines.” J. T 
IrwIiN and A. RusHTON. August 28th. i 

21,113. ‘“‘ Connectors for wires and electrical conductors.” J. A. Hatem. 
August 28th. l 

21,120. ‘‘ Fly-wheel magneto devices for internal-combustion engines.” F, 
PountNeY and VILLiers ENG nFERING Co. August 28th. 

21,124. “‘ Apparatus for remagnetising magnetos."’ S. Woop. August 28th, 

21,151. ‘* Wireless telegraphy, &c.” Western Execrric Co. (Western 
Electric Co.) August 28th. 

21,159. ‘* Electric telegraph systems.” C. P. Ryan. August 28th. 
“ Electric accumulators.” J. H. Runpaxen. August 28th. 
“ Ignition magetos for internal-combustion engines.” F. Bous 
FU G. B. STABILIMENTO Greco MILanese. August 28th. (Italy, September 17th, 


| “ Electrically controlled throttle, &c., valve in internal-combustion 
engine.” P. V. Powerit and P. F. Smitu. August 28th. 


1918) “ Magnetos.” ArioLt & Co. August 28th. (Italy, August 29th, 
21,199. ‘“ Apparatus for converting heat into electrical energy. F. E. 
Reeton. August 28th. 
21,219. ‘‘ Casings for electric storage batteries.” M. Arosio. August 28th, 


(Italy, August 28th, 1918.) 

21.235. “ Device for reducing effect of vagrant and interfering waves on 
wireless telegraphy receivers.” F. J. Lane. August 29th. 

21,258. ‘* Galvonometers, &c." L. JoHNson. August 29th. 

21.272. “ Electric cable mountings for use on motor vehicles, &c."" R. W, 
Maupsitay and StanpaRp Motor Co. August 29th. 

21,293. “ Regulating systems." British THomson-Houswon Co. (General 
Electric Co.) August 29th. 

21,312. ‘‘ Ignition device for 
Witirams. August 29th. 

21,322. “ Dynamo electric machinery.” T. L. R. Cooper. August 30th. 

21,327. "“ Electric lamp holders, fitments, &c." W. Preston and W, 
Sanpvers & Co. August 30th. 

21,334. ‘‘ Storage batteries." E. R. Royston. (Federal Storage Battery 
Co.) August 30th. 

21.340. ‘‘ Moving brush gear.” 
GRAFTON. August 30th. 

21,342. “ Electric arc furnaces.” A. P. Heyen. August 30th. 

21,363. “Combination locking device for switches of magnetos of motor 
vehicles.” S, Erion. August 30th. 

21,392. “ Railway traffic controlling systems."’ McKenzir_ Howrann & 
WeEstINGHOUSE Power SIGNAL Co. August 30th. (U.S.A., May 21st, 1918.) 


internal-combustion engines.” R. A, 


GRAFTON Dynamos, Ltp., and W. F. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequént proceedings will be taken. 


1918. 


1,301. INCANDESCENT FLEcTRIC LAMPS. A. McCullum. August 22nd, 1918. 
(130 625.) 

3,480. COMBINATION OF TELEGRAPH AND TELEPHONE APPARATUS. L. E. Austing. 
February 27th, 1918. (130,641.) 

3.496. DYNAMO ELECTRIC MACHINES. G; 
(Divided application of 18,387/16.) (130,642) 

3,497. DYNAMO ELECTRIC MACHINES. G. 
(Divided application of 18,387/16.) ((130,643.) 

3.721. MEANS FOR STARTING INTERNAL-COMBUSTION ENGINES. Vickers, Ltd., 
J. Etchells and C. H. Stedman. March 2na, 1918  (130.655.) 

3,722. SWITCHES FOR CONTROLLING ELECTRIC MOTORS. Vickers, Ltd., J. 
Etchells and C. H. Stedman. March 2nd, 1918. (130,656.) 

3,913. Arc LAMP. L. Mauclaire, A. Garbarini and G. Gautier. October 
13th, 1917. (130,663.) ; 

4,057. VARIABLE CONDENSERS FOR WIRELESS TRLEGRAPHY AND TELEPHONY. W. 
H. Edbridge and E. E. G. Boite. March 8th, 1918. (130,667.) 

4,333. INDUCTIVELY UNTAPPABLE TELEGRAPH. A. H. Morse. March 12th, 
1918. (Cognate application 5,798/18.) (130,679.) ° 

4,419. ELECTRIC SWITCHES. Siemens Schuckertwerke. January 20th, 1917. 
(114,161. 

gee ELECTRODES OF ELECTRIC FURNACES. C. €. Gow. March 
14th, 1918. (130,687.) P 

4,758. DYNAMO ELECTRIC MACHINES. G. Plaisant. March 18th, 1918. (Addi- 
tion to 18,387/16.) (130,700.) 

4,841. ELECTRIC arc FURNACES. British Thomson-Houston Co. and J. J. 
Ash. March 19th, 1918. (130,703.) 

7,693. ELECTRIC HEATING QUILTS, BLANKETS, OR THE LIKE. R. O. de K. Hall 
and H. A. Duxbury. May 8th, 1918. (130,710.) dhe 

11,076. Macnetos. Splitdorf Electrical Co. December Ist, 1916. (118,096.) 

12,551. SPARKING PLUGS FOR USE WITH INTERNAL-COMBUSTION ENGINES. J. È. 
Barrows. August Ist, 1918. (Cognate application 317/19.) (130,734.) | 

12,669. CONSTANT CURRENT DYNAMOS. Trier Martin, V. A. Trier and 
S. Smith & Sons. August 2nd, 1918. (Addition to 1,652/10.) (130,740.) 

2.670. ELECTRIC TRACTION SYSTEMS EMPLOYING A CENTRE GRIPPING RAIL. 
N. Fell. August 2nd, 1918. (130,741.) i 

12,707. IGNITION SYSTEMS FOR INTERNAL-COMBUSTION ENGINES. A. H. Midgley 
and C. A. Vandervell & Co. August 3rd, 1918. (130,749.) j 

12,749. ELECTRIC ACCUMULATORS OR STORAGE BATTERIES. J. F. Hutchinson. 
August 6th, 1918. (130,752.) stish 

12,828. RECORDING APPARATUS FOR ELECTRIC CURRENT IMPULSES. | Britis 
Thomson-Houston Co. (General Electric Co.) August 7th, 1918. (130.762.) 

12,900. LOCALISING APPARATUS FOR USE WITH X-RAYS. E. C. Roberts. 
August 8th, 1918. (130,773.) - 

13,026. MANUFACTURE OF ELECTRODES FOR SOLDERING AND DEPOSITING PERT 
RY THE ELECTRIC ARC. Alloy Welding Process, Ltd., and E. H. Jones. Augus 
10th, 1918. (130,782.) G 

13.231. Process FOR King PR SEPARATING NICKEL FROM COPPER. Y: 
A. Guess. August 14th, 1917. (118,629. 

14,235, pacts ARC FURNACES. J. Bibby. September 2nd, wu: 


Plaisant. June 22nd, 1917. 
Plaisant. June 23nd, 1917. 


15.508. FIELD MAGNETS OF DYNAMOS AND MOTORS AND THEIR MET 35) 
stxuction. G. Kent, Ltd., and A. H. Avery. September 24th, 1918. (130.5%. 
Aktieselskabet 


15.700. TELEPHONE APPARATUS FOR USE ON ONE COMMON LINE. 
Elektrisk Bureau. November 15th, 1917. (120,720.) Co 
" 16.918. SYSTEMS OF ELECTRIC MOTOR CONTROL. British Thomson-Houston 0. 
(General Electric Co.) October 16th, 1918. (130,850.) > 
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EMPLOYMENT FOR THE DISABLED. 


IN spite of all the efforts that have been made to train 
disabled fighting men and secure for them suitable employ- 
ment, there still remains a large number—estimated at 
100,000—who have not yet been absorbed into industry. 
About half of these are awaiting their discharge from 
hospital, and some 50,000 are now in search of a remunera- 
tive occupation. 

We have always urged that these men, who have under- 
gone such heavy sacrifices for their country, have an 


imperative claim not merely upon our sympathy, but upon 
our active and personal assistance in their search for means 
of livelihood, and therefore we cordially welcome the 
proclamation issued by the King on Monday last, calling 
upon every employer of labour to give employment to a 
fair proportion of the disabled men. We have no doubt 
that the attention thus directed to this very pressing subject 
will result in the provision of openings for the men referred 
to. Nome 700,000 had already been taken into employment, 
and many employers had made themselves responsible for a 
far larger proportion than the one in 20 suggested ; it may 
be that the remaining 100,000 include many of the more 
severely injured men, for whom it is very difficult to find 
suitable posts, but we confidently anticipate that in no long 
time the comparatively small residuum will have been 
provided for. While this is decidedly a case where “ virtue 
is its own reward,” the employer who loyally shoulders his 
share of the burden is to be granted the privilege of using 
a “Neal of Honour” in token of the fact, and this will 
undoubtedly carry a good deal of weight, both with the firms 
concerned and with their clients. | 

It is especially important and satisfactory to note that 
the Trade Unions, always suspicious of any attempt to 
introduce new hands into existing trades, and in some cases 
openly hostile towards the schemes that have been devised 
for the assistance of disabled men, have in this instance 
dropped their latent opposition, and express their sympathy 
with the movement. It is said that they feared that sound 
men would be thrust out of employment to make room for 
the disabled ; that the latter would be utilised to depress 
wages, and that unskilled men would be put on work 
properly allotted to skilled men. Ample safeguards have, 
however, been provided to meet all objections, and the 
Ministry of Labour has discussed the matter during 
recent wecks with all the big Trade Unions, in order to 
ensure the success of the scheme. We understand that 
none of the Unions rejected the proposals, though several of 
the larger bodies have preferred to carry them into effect on 
lines laid down by their own executives. An appeal is 
made by the Ministry to the local officials of Trade Unions 
to carry out the arrangements to which their executives 
have given their approval, and to receive the scheme in a 
friendly spirit. We are glad indeed to see in the Times 
that Mr. J. O’Grady, M.P., secretary of the National 
Federation of General Workers, said that “ We owe such a 
debt to these men that their employment must not be 
calculated in terms of money.” That is the spirit that 
should rule us all in this matter. They have already done 
their great work, and their injuries remain as an investment, 
so to speak, upon which it is the duty of the whole nation 
to pay the dividends—partly in the form of State pensions, 
but partly, also, in the form of wages. 
_ DB. . 
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THE present abnormal condition of 


Èi ae things as regards high (and increasing) 
Suni Y cost of material, labour, and all else, must 
Companies,  S0oner or later produce a critical state of 


affairs for small electricity supply com- 
panies. There are a large number of isolated company 
undertakings of less than 500 Kw. in various parts of the 
country. The increase in rnnning costs is an item of greater 
seriousness for them than for large undertakings. Their 
output is so limited that even a large percentage increase in 
the charge per unit does not compensate for the blocks of 
increased costs appearing at the end of the year in their 
revenue accounts. Further, the increased cost of plant and 
mains will sooner or later put a stop to their development. 
In a small undertaking the margin between profit and loss 
is in absolute figures very small indeed, and the present rises 
in prices musi shortly make the situation almost impossible. 
In the earlier years of the war, the Board of Trade assisted 
some of these companies by granting a material increase in 
their statutory charges under the Electric Lighting 
Acts, but the introduction of the Statutory Undertakings 
(Temporary Increase of Oharges) Act precluded further 
concession being mude under the former Act, with the 
result that adequate relief is not now forthcoming. 
Whether the Electricity Commissioners will be in a position, 
when they have the powers of the new Electricity Bill in 
their hands, to give relief, is a question ; that certain small 
companies may benefit by the various district schemes that 
will be formulated is possible. But all this will take time, 
and meanwhile, the small companies have a hard struggle to 
make both ends meet. 


— a 


THE engineer is responsible for a vast 
The amount of the noise in the world, and 
aioli equally with the general public, he suffers 
from the discomfort and mental fatigue 
which it produces. In fact he often suffers more acutely 
than the layman, for in addition to the physical assaults on 
his tympana of a noisy tramcar or a squeaking wheel, his 
engineering instincts are affronted by the mechanical 
inefficiency and destructiveness which the sounds denote. 
Useless in itself, like pain in the animal world, noise may 
serve the purpose of calling attention-to conditions which, 
unchecked, would lead to disaster. The roar of a badly- 
constructed gear drive indicates a state of affairs which will 
prematurely terminate the life of the mechanism, and 
cavitation noises in a pump similarly warn the initiated 
that the impeller will come to an untimely end. Noises of 
this kind, therefore, cost money to produce, not only by 
the destruction of machinery, but also on account of the 
inefficiency of working which the noise denotes. The 
earlier types of motor-omnibus on the streets of London 
were said to have been withdrawn because “the noise they 
made could not be produced for 11d. per mile,” and there 
is much wisdom in the statement. 

Many kinds of noise, of course, do not indicate a serious 
mechanical loss or inefficiency. The din of a boiler shop, 
and the racket of a shipyard, are cases in point. The effect 
of such noises on cost is an indirect one. Quietness would 
not bring about any noticeable saving in power or material, 
but it would no doubt bring about an increase of pro- 
duction hy increasing the comfort and endurance of the 
workers. facilitating the transmission of orders, and possibly 
hy reducing accidents. However, even when noise cannot 
be shown to be actively injurious, it is to be condemned on 
account of its very uselessness. The production of noise 
is an infringement of the rights of everyone unwillingly 
subjected to it; and, in extreme cases, the law can be 
invoked in support of such rights. 

Since artificial noise is so constant and exasperating a 
condition of our daily life, it is rather curious that no 
serious attempt has been made to define permissible noises 
on a scientific basis. Public motor vehicles which are too 


noisy are ordered off the streets by the police, who depend, 
we believe, entirely upon their own judgment and common 
sense in taking action. Tramcars, however, appear to enjo 
immunity from such control, and may thunder along wit 
an intolerable din. Certain kinds of noise are permitted, 
while others are forbidden, yet no one can define either the 
intensity or the pitch of a sound in relation to ite legiti- 
macy. Devices exist for the measurement of electricity, 
heat, or light to any required degree of accuracy. The 
intensity and distribution of light in our streets and rooms 
can be readily determined by means of the photometer, but 
nobody yet fas devised an instrument for rendering a 
corresponding service as regards sound. The student of 
acoustics busies himself with musical notes and their pro- 
perties, and the really practical problem of measuring 
every-day noises is entirely neglected. 

The absence of any method of specifying sounds, either 
by comparison with some easily reproducible standard 
sound, or in some more fandamental manner, is a greater 
drawback than is often realised. For example, when an 
observer has learned for himself to distinguish the sound 
made by a submarine amid the chaos of water-noises 
heard in the hydrophone, there is no way in which he can 
record his knowledge or impart it to any other person. 
Similarly, the cry of the cuckoo or the song of the 
nightingale would be sounds irrecoverable as the note of 
the dodo with the extinction of the species which uttered 
them. The gramophone, it is true, will preserve some 
sounds for us with reasonable fidelity, but it affords no help 
to anyone wishing to impart the idea of a sound to another 
man by words or writing. Something much more funda- 
mental is wanted, which will represent the air vibrations 
either visually, as a graph, or to the intelligence by means 
of numbers. In these days of refined physical measure- 
ments, it should not be impossible to devise something of 
the kind required, so that the investigator could study 
sounds of all kinds in a quantitative and, therefore, scientific 
manner, and the engineer could attack the problem of noise 
from the standpoint of a definite knowledge of the particular 
features which render certain sounds objectionable. 


Tas week the memory of James Watt 
and his work has been appropriately 
honoured by a great meeting of engineers and scientists at 
Birmingham, where for so many years he lived and laboured, 
until, just one hundred years ago, he was called to reat. 
While Watt was not, as some seem to suppose, the inventor 
of the steam engine, he was the author of epoch-making 
improvements in its construction, and reduced the coal con- 
sumption from 20 lb. to 6 lb. per u.P.-hour, That was 
well over 100 years ago; yet, with vastly more efficient 
methods and apparatus for research, the armies of investi- 
gators who have followed in his footsteps have only 
succeeded in repeating his achievement—there are few 
installations that can boast of using less than 1'8 lb. of 
coal per H.P.-hour to-day. But we know that even that 
amount is ten times as great as it would be if we could 
attain to an efficiency of conversion of 100 per cent. (on 
the pre-war basis of 14,000 B.TH.U. per lb. of coal). 

Truly there is still a great deal to be done, and we sadly 
need another Watt to show us the way to the acme of 
economy. 

But let us not forget, in contemplation of Watt's most 
famed achievement, that he was a profound thinker and 4 
prolific worker in many other fields besides steam 
engineering ; he was an able civil engineer, an instrument 
maker and inventor of great skill, and a philosopher. To 
him we owe the origin of the decimal system of weights and 
measures, while the list of his mechanical inventions covers 
an extraordinarily wide range. 

Most appropriately the chief memorial that is contem- 
plated is a Chair of Research at Birmingham University, 
of which the first task would be to carry on his great work 
of economising fuel, and we wish success to this worthy 
scheme while we pay homage to the memory of one of our 
greatest engineers. 


James Watt, 
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THE PRODUCTION OF ELECTRO-MEDICAL APPARATUS IN GREAT BRITAIN. 
By CUTHBERT ANDREWS. 


(Concluded from page 325.) 


So far we have considered only the production 
of appliances for generating and utilising X-rays, 
but we now pass to the wide range of apparatus 
which is included under the heading of ‘ Electro- 
Medical.” This comprises instruments for all forms 
of treatment of disease by electric currents, and 
embraces appliances capable of administering 
different classes or qualities of current as indicated 
by experience to be the most suitable for different 


Fic. 8.—UNIVERSAL APPARATUS FOR THERAPEUTIC PURPOSES. 


pathological conditions; apparatus for the utilisation 
of the curative properties of light and heat, fat re- 
ducing apparatus, &c. 

It has long been known that the oscillations of 
ther within the body, when absorbed, develop heat 
and increase the internal temperature of the body. 
The electric current also in passing through the 
human body experiences resistance resulting in a 
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Fie. 9.—THERAPEUTIC APPARATUS WITH WATER RESISTANCE. 
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transformation of energy which develops the so- 
called Joule’s heat. In all these cases, however, 
only a slight development of heat, and, therefore, 


- only a slight rise of temperature, takes place. 


A much Pa development of heat is caused, 
however, when suppressed electric waves: of high 
frequency are passed through the body. In diather- 


mic treatment this process is now utilised in various 
therapeutic applications. 

One of the most useful of these appliances is the 
machine known as the universal apparatus, a type 
of which is the plurostat (fig. 8). This consists 
essentially of a double wound motor which, while 
working from the ordinary mains, acts as a generator 
maintaining a voltage of 60 to 80 volts. Thus the 
risk of shocks to the patient is reduced to a mini- 
mum, while the pressure is sufficient for all purposes. 
Such a machine is employed for galvanisation (for 
ionic medication, electrolysis, electrical massage, 
treatment of neuritis, rheumatism, &c.), sinusoidal 
faradisation (for stimulation of muscles), cautery, 
and lighting of various types of electric lamps used 
in surgical explorations; while the motor may be 
used as an ordinary source of mechanical power, 
and employed as a drive for drills or burrs, vibratin 
attachments, or even for fans or centrifuges. It will 
be seen that an enormously wide field of work is 
thus covered, and in connection with the after treat- 
ment of the wounded much has been done by elec- 
trical means. Drugs and medicaments are intro- 
duced into the system by electrolysis, stiffened joints 
are benefited, muscular and nervous affections re- 
lieved. 

An interesting variation of the machine described 
above is the appliance shown in fig. 9. This consists 
of a vessel containing water into which the main 
current is conducted by two electrodes placed on 


Fic. 10.—SmaALL APPLICATOR FOR HEAT AND LIGHT 
TREATMENT. 
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Fig. ll.—Raprant Heat BED. 


opposite sides of the vessel. At right angles to 
these two electrodes a second pair of electrodes is 
placed in the water; these are connected to the 
patient. As long as the two electrodes, which we 
will call “ patient ’’ electrodes, remain at right 
angles to the two electrodes, which we will call 


-* supply ”?” electrodes, no current will be obtained, 
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as the electrical potential in this equidistant position 
will be zero. The supply terminals (+and—) are 
mounted on a disk of vulcanite, arranged so that 
the disk is free to rotate over a graduated celluloid 
scale. If this disk is now rotated from its right 
angle or zero position, any desired current can be 
obtained from minimum to maximum by the most 
‘gradual increase. If it is desired to reverse the 
polarity of the current leading to the patient, the 
disk is brought back to its zero right angle position 
and then rotated in the opposite direction; by moving 
the lever backwards and forwards over the scale an 
undulating reversing current is obtained. The 
frequency of these undulations can be increased or 
decreased by varying the speed at which the lever 


Fic. 12.—BerGcontg FAt-REDUCING APPARATUS. 


Fia. 13.—Burr WELD IN MILD STEED. 


tainers, ranging front a small case for the treatment 
of anarm or leg (fig. 10) to a complete bed in which 
the whole body may be subjected to the ‘“‘ radiant 
heat’ effect (fig. 11). Benefits appear to have 
accrued in such varied cases as gouty and rheumatic 
conditions, stiff joints. contusions, and sprains, mal- 
nutrition, feeble circulation, chilblains, and neuras- 
thenia. a 

One of the most ingenious and interesting’ uses to 
which electricity has been turned is as a means of 
reducing fat in the human subject. The inception 
of this idea is due to Prof. Bergonie, and the 
present complete apparatus has been beneficially 
modified by British medical men and British manu- 
facturers in co-operation (fig. 12). Briefly, the 


action is as follows: A! specially wound induction 
transformer is provided, designed to produce a 
maximum of muscular contraction with a minimum 
of sensation. With this is operated an interrupter so 
arranged as to produce interruptions without spark- 


Kia. 15.—WELDED STEEL JOINT IN AEROPLANE FRAME. 


_ Figs. 18, 14 AND 15.—RADIOGRAPHS OR WELDED JOINTS. 


is moved. This device has the great merit of sim- 
plicity with resulting economy in upkeep, and port- 
ability, the weight being only 7 lb. Patients can 
therefore be treated in bed or in their own homes. 
For faradisation a small attachable induction coil 
is employed in conjunction with the apparatus. 
Treatment carried on entirely by the action of 
light and heat (the so-called “‘radiant heat ’’ system) 
has also a wide sphere of use. In this system it is 
claimed that the actinic rays are reduced to a mini- 
mum, while the heat rays are utilised for stimulation 
of the tissues, and to increase the oxygenation of 
the red corpuscles. This method of using a number 
of lamps obviously permits of the treatment being 
Jocalised, and thus we have various shaped con- 


ing, and at known and controllable intervals. The 
patient is placed on a couch or chair which consists 
essentially of large sheets of metal, thus bringing 
considerable surface areas of the body into electrical 
contact. These metallic surfaces are covered with 
wet towels or lint, and are connected to the trans- 
former, via, of course, a switchboard, which latter 
is of a special character having a number of rheostats 
and commutators which allow of a minutely selected 
current being employed. The source of power is 
the ordinary house service, and the patient having 
been suitably arranged, the treatment is commenced. 
Naturally the exact procedure varies with the. case 
under treatment; but; broadly: speaking, it consists 
of the administration.of a modified faradic current 
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which causes a rythmic muscular contraction. It 
is found that the result is the speedy reduction of 
adipose tissue, and a healthy stimulation of all the 
bodily functions. A further elaboration is the syn- 
chronisation of the interruptions with the heart 
beats of the patient. This appears to be of marked 
utility where the action of the heart is abnormal, 
since the current assists in the return of the blood 
to the heart, and tends to regularise its action. 

The recent advances in the construction of X-ray 
tubes, and the corresponding improvements in ap- 
paratus for the production of the necessary high- 
tension current, have made it possible to examine 
the internal structure of steel plates and castings, 
as well as of less dense materials such as aluminium 
and wood. The radiography of thicknesses up to 
2 in. of ferrous metals has been successfully effected, 
and regular advances. are being made in the know- 
ledge and technique of the subject. | ; 
-As to uses, flaws, and blowholes in castings and 
welds show clearly. In an X-ray photograph a 
flaw 1 mm. diam. in the plate 2 cm. or 3 cm. thick 
shows very distinctly, and much smaller defects can 
be detected. Porous places show up as well-defined 
light patches. The quality of electric and acetylene 
welds can be determined. Where union is incom- 
plete the edges of the original plates can be dis- 
tinctly seen, while in a good weld, the boundary 
between the plate and the added metal vanishes 
completely. The size and number of blowholes in 
the molten portion are very plainly shown; the 
small blisters in the plates themselves show up as 
very distinct light spots, thus indicating whether 
the plates have been damaged by the heat. Different 
qualities of metals are shown by different densities 
in their images, t.e., a wrought rivet in a casting 
of the same metal shows plainly a darker image. 
_Carbon, manganese, and tungsten steel all give 
images of different densities for equal thickness. 
Considerable use may be made of the rays in detect- 
ing lack of homogeneity in alloys, uneven distribu- 
tion of a constituent showing plainly as a patchy 
structure in a radiograph. 

In the examination of timber up to 18 in. thick 
‘X-rays are very useful. Internal knots, resin 
pockets, bad shakes, cracks, and grub holes are 
easily seen. Great use has been made of X-rays in 
the examination of inaccessible parts of wooden 
structures, such as hollow spars for aeroplanes, or 
the inner layers of plywood, where the quality of the 
material and workmanship cannot be ascertained 
by the usual methods. The purity or otherwise of 
insulating materials for electrical use can be rapidly 
ascertained, small metallic specks in fibre or mica, 
for instance, being instantly detected. 

As to apparatus, necessarily the details depend 
largely on circumstances, but the equipment will 
always consist of the same principal parts; a current 
supply, control apparatus to regulate the output, 
transforming apparatus to raise the voltage to the 
required high pressure, X-ray tubes, photographic 
plates and screens, and lastly, a support and con- 
tainer for the tube, to hold it safely in proper rela- 
tion to the object to be radiographed, and at the 
same time to shield the operator from the rays. 

The high-tension current must be unidirectional, 
and two different types of apparatus may be used 
for producing it, that is, a transformer with a rec- 
tiher, or an induction coil, and interrupter. Either 
type will do good work, and opinion is greatly 
divided as to which is the better. 

The induction coil outfit is lighter, less expensive, 
and uses less current, but the transformer machine 
is simpler to manipulate, eliminates several pieces 
of auxiliary apparatus, and makes it easier to repro- 
duce conditions. 

Examples of radiographs are given in figs. 13, 14, 
and 15. Of these, the first is a butt weld in mild 
steel. The joint is good, but the metal of the actual 
plates was damaged by, overheating. (Fhe radio- 


graph shows numerous blowholes occurring in the 
region where the metal was very hot but not molten. 
The metal was cut electrically along one side. Fig. 
14 refers to the outlet pipe of a radiator soldered 
to the bottom of the radiator by a round flange and 
strengthening flange of star-shaped periphery. The 
view brings out the state of the soldering, the 
darkest part showing where the solder has taken in 
both joints, the medium parts where one joint is 
good, and the light parts where the solder has taken 
on neither joint. Finally, fig. 15 relates to a welded 
steel joint in an aeroplane frame, the joint being 
six-way for circular struts and wires, and flanged 
for the rectangular main longeron. The weak spots 
in the welds are shown where marked by letters X. 

It is hoped that the foregoing may give some 
general idea of what is taking place in the realm of 
medical electrical work and radiology. Of neces- 
sity, the references have been of the briefest nature, 
as to elaborate the detail of the work and the ap- 
paratus employed would fill a number of volumes. 
One must realise, however, that we are only on the 
outskirts of this new science, and there is no doubt 
that the next few years will see great advances, both 
in appliances and methods, which will be, we trust, 
substantially to the relief of suffering and therefore 
to the general benefit of mankind. 

The writer wishes to acknowledge the assistance 
received from the following firms, both in the matter 
of information and the loan of blocks: Messrs. 
Harry W. Cox & Co.; Messrs. A. E. Dean & Co.; 
the Cavendish Electrical Co.; the Medical Supply 
Association; and Messrs. Newton & Wright, Ltd. 


THE DEMONSTRABLE CLAIMS OF SCIENCE. 


A SHORT time ago the Admiralty issued, with voluminous 
and tabular appendices, the new scale of Naval officers’ pay, 
and we are glad to find that this not only includes con- 
siderable increases for practically all branches of the Service, 
but also definitely recognises the very important fact that 
the Scientific branches of the Service deserve higher 
remuneration than others. 

Speaking generally, the engineering and medical branches 
benefit more than any others from this new scale. Perhaps 
it will be best to illustrate what has happened by taking a 
few isolated cases, because it is quite impossible to arrive 
at any definite percentage rates, although an effort has been 
made to do so. In the executive branch a Commander, on 
promotion under the new scale, is entitled to £2 a day, but 
the Engineer-Commander,or Commander- Engineer, is entitled 
to £2 5s. (we notice that although it is definitely stated 
that “ The distinctions in pay between engineer officers of 
the old and new schemes are to be abolished,” yet there is 
still a distinction of titles of Engineer-Commander and Com- 
mander-Engineer, Engineer-Captain, Captain-Engineer, &c., 
thus keeping up the very unhappy distinction between 
those engineer officers who entered under the old scheme 
through Keyham College, and those who have entered via 
Osborne and Dartmouth). We should like to see this 
distinction abolished at once, and all of them called by the 
same title; and we leave others to argue whether Engineer- 
Lieutenant is better than Lieutenant-Engineer, but as the 
Medical Branch is called Surgeon-Lieutenant, we see no 
reason why the word “ Engineer ” should not come first. 

To return to the scale of pay, which, after all, is more 
important than titles, we tind that a Captain in the 
Executive Branch, on promotion, receives £3, and that an 
Engineer-Captain obtains the same pay, and so it goes on 
up to the Engineer Rear-Admiral, who will receive £5 a 
day, the same as the Executive Rear-Admiral. It will, 
therefore, be noticed that it is in the lower grades of rank 
under Engineer-Captain that there is a difference in pay 
beneficial to the Technical Branch. 

We now wish to turn to another question which arises out 
of this White Paper on Navy Pay, as a result of changed 
conditions. Prior to February Ist of this year, an 
Engineer-Commander received £1 4s. a day, and he is now 
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to receive £2 5s., which is a very substantial increase 
indeed. Under ordinary circumstances an Engineer-Com- 
mander is about 40 years of age on promotion, so that we 
see that he obtains just over £800 per annum and a 
substantial pension after a certain number of years’ service. 
We recognise the fact that this man entered the Royal Navy 
under the ccmpetitive examination system, but it cannot be 
claimed that the ordinary rank and file are of any more 
exceptional ability than the average University graduate in 
engineering. We, therefore, think that it can be accepted 
in the profession that a man receiving a University training 
and working reasonably should expect to obtain at the age 
of 40 a salary of £1,000 per annum. When we consider 
other learned professions, we find that, if anything, they 
have better prospects than this—certainly as good—and, 
after all, there seems no reason at all why engineering 
should be worse off than,say, medicine and law. The training 
of an engineer nowadays involves three or four years at a 
University and the same period in a works, and although 
our medical friends may quarrel with this statement, we 
feel free to suggest that it is quite as difficult to become 
fully qualified as a professional engineer as to become a 
doctor. But we recognise the fact that doctors have 
organised themselves much better than have the engineers, 
and for that such bodies as the British Medical Council 
deserve full praise. In this new scheme issued by the 
Government we see that the Medical branch receives greater 
benefits even than the Engineering branch. Thus, an 
Engineer-Lieutenant receives £1 per day, while a Surgeon- 
Lieutenant, on entering, receives £1 48. a day. We under- 
stand that the Surgeon-Lieutenant, on entry, may be a 
young man who has just graduated from the University, 
and if he went in for engineering he would probably enter 
as an Engineer Sub-Lieutenant at 13s, pér day, although it 
must be stated that in the past the Admiralty has not 
encouraged the direct entry system for engineers. 

A Surgeon-Commander and an Engineer-Commander 
receive the same, but the Surgeon-Captain receives 5s. a day 
more than an Engineer-Captain on promotion, and that also 
applies to the difference in pay between the Surgeon Rear- 
Admiral and the Engineer Rear-Admiral. 

Now, we do not wish to quibble very much over this 
higher rate of pay, but we do think it is a reflection upon 
the engineering profession that there should be any differ- 
ence at all. We are willing to admit that in practical 
politics there is not a great deal of difference between the 
£5 a day the Engineer Rear-Admiral receives and the five 
guineas a day which the Surgeon Rear- Admiral receives, but 
we are entirely at a loss to understand why any difference 
should exist. Both types of man reach the top of the 
ladder after many years of service, and under the new scheme 
for these Rear-Admiral Engineers, it seems that their 
training is really much more expensive than in the Medical 
Branch. Are we to believe that the British Medical 
Council or other national bodies have been more active than 
the Enginecring Institutions’ We have not seen the 
evidence which was given before the Committee which 
decided this question of Naval Pay. We notice that the 
Sub-Committee was composed of a Rear-Admiral, two 
Captains, a Commander, and a Paymaster-Lieutenant- 
Commander, who acted as secretary, and it would have 
seemed reasonable to suppose that a Senior Engineer Officer 
should have been on the Committee. However, we think 
that the moral of the whole business is that if these 
executive officers were convinced by the evidence that the 
engineering branch is entitled to higher pay than the executive 
branch, and if the Admiralty, which, at any rate in the 
days before Admiral “Jackie” Fisher, was none too 
sympathetic towards technical men, has approved of these 
new rates of pay, then it may be accepted as an axiom that 
they are well deserved. Further, we are delighted to find 
that this fact has been recognised by the lay Press, and we 
cannot refrain from congratulating a journal which is 
recognised throughout this country as strongly conservative 
and a firm believer in aristocracy and caste systems, upon 
the following words, for this is what the Morning Post 
says about the new rates of pay :—“ Taken as a broad 
survey of a caste service where seniority and precedent count 

for so much, the amendments of pay and allowance hereby 
approved have been framed with a true sense of proportion 


and with an eye to modern ideas in regard to branches 
where tradition has been so slow until recent years to give 
place to the demonstrable claims of Science.” 

We have come across, in an accidental manner, additional 
evidence of the fact that scientific men are now able to 
claim better recognition for their services than was the case 
before the war. All of the readers of this journal remember 
Mr. Lloyd George’s famous statement—* This is an engi- 
neers’ war,” and we have no reason to complain that in 
recent Honours Lists the Prime Minister has failed to 
recognise the obligations of the country, as a whole, to the 
engineering profession. But we are bound to say that 
there are still many people in this country who, cither 
ignorantly or wilfully, cannot understand that a training 
for an engineer involves great expense and a long period 
of time, and therefore the individual concerned can fairly 
claim high remuneration. Not only is the training long, 
but throughout the whole of his career it is essential that 
the engineer should keep himself au fait with the latest 
developments in his work. 

The additional evidence which we have mentioned can 
only be given in general terms, but we have all details, 
which have reached us in a confidential manner. And this 
is the story in outline. There were advertised posts for a 
prominent educational institution, and for these about one- 
half were for subjects such as history, economics, 
literature, &c., which generally come: under the heading of 
“ Arte,” while others were for physics, chemistry, 
engineering, &c., commonly known as “ Science.” The idea 
of the authorities concerned (mostly non-scientific men) 
was that al! of the lecturers should receive the same salaries. 
In actual practice the response to the advertisements was 
as follows :—For each of the “ Aits” subjects, there were 
about 20 applicants, of whom at least half were men quite 
suitable for the short list, and. there was very great 
difficulty indeed in deciding upon the best candidate, 
because they were all so good. In the “ Science” section 
it was found that there were only two or three applicants, 
whose qualifications could not be compared relatively with 
those in the “ Arts” section. We do not know what 
action has been taken, but we have very little doubt that 
increased salaries will have to be offered in order to induce 
suitable candidates to come forward. 

When we consider the Universities in this country, we 
notice a tendency to recognise the new conditions of living 
which the Navy has now recognised, in connection with 
the Junior appointments. Thus, in 1900, a Demonstrator 
in Engineering was offered £100 to £150 per annum, and 
now the same post carries £200 to £250 per annum. We 
notice lectureships at £350 and £400 per annum, whereas 
20 years ago, as was then pointed out in these columns by 4 
“ University Lecturer,” there was practically no rate of pay 
between a Senior Demonstrator and Lecturer at about £200 
a year and an Engineering Professor at from £750 to 
£1,000. Thus we see that an improvement has been effected 
in the lower grades, but we believe that it is actually the 
case that some of the Chairs of Engineering in this 
country to-day are worth less than they were 20 years ago. 
However, against that we can record the fact that two 
Engineering Professors have been appointed as Chief 
administrative officers of modern Universities—Dr. Riprer, 
who is Vice-Chancellor at Sheffield, and Sir Alfred Ewing, 
who is Vice-Chancellor of the University at Edinburgh. 
We should like to see a very definite effort made, not only 
by the British Science Guild, but by all of the combined 
influence of technical institutions, to press the claims of 
Science in administrative work. A scientific training 
and works experience is quite as good as, and is usually very 
much better than, any training in a pure classical education. 
We have no hesitation in saying that the great weakness of 
the British Civil Service is its unscientific outlook. The 
Foreign Office is the chief sinner in this respect, and we 
have yet to learn the true story of how Sir Arthur Steel 
Maitland was compelled to resign his office in connection 
with overseas trade. We suspect the classically educated 
Civil Servants of a contempt for trade and modern 
science. 

We have no quarrel with classical education as a portion 
of training, but it is an extraordinary thing that if an 
engineer or scientist is unacquainted at all with English 
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literature—which is very seldom the case—he is con- 
sidered an uneducated man. But yet there are hundreds 
of Civil Servants in most important positions affecting 
the trade and general development of the British Empire, 
who are utterly ignorant of the elements of the laws of 
nature, and the why and wherefore of such obvious things 
as motor-cars and electric lamps. 

We place these facts before our readers with the sincere 
hope that they will agitate on every possible occasion, and 
use their influence with the technica] institutions, so that 
not only will the Civil Servants of the future be better 
trained than they are to-day, but that scientific men as a 
whole will receive fuller recognition from the rest of the 
community of the value of their work. This applies to 
the people not only of this country, but of the world at 
large. For it is only scientific knowledge that can solve 
the problems before humanity. 


ENGINE CRANKSHAFTS. 
Some CAUSES OF FAILURE. 


By EDWARD INGHAM, A.M.I.MECH.E. 


Durina recent years, engine makers have devoted more 
attention than formerly to the design and construction of 
their crankshafts, with the result that crankshaft failures 
are not nearly so frequent as they used to be. The fact, 
however, that disastrous engine breakdowns, the conse- 
quence of failure of the crankshaft, continue to take place, 
shows that the question is one which still calls for careful 
attention, and a brief consideration of some of the causes 
of failure will not be out of place. 

The principal causes are (1) unsuitable material; (2) 
restricted dimensions; (3) want of alignment; (4) 
fatigue ; and (5) overloading. 

Unsuitable AMaterial—At one time, crankshafts were 
commonly made of cast-iron, and even now, there are some 
old steam engines of the beam type in use provided with 
such shafts. Cast-iron is obviously a most unsuitable 
material. It is brittle; has a low tensile strength, and is 
generally a most objectionable material for resisting the 
various stresses to which crankshafts are exposed. 

Wrought-iron has been largely used in the past, and there 
are many shafts of this material in use. Nince the metal 
possesses great strength and ductility, there can be no 
serious objection urged against it. At the present time, 
however, and, indeed, for many years past, it has been 
almost the invariable custom to make crankshafts of good 
mild steel, which is superior in strength to wrought iron, 
cheaper to make, and is very ductile. 

There are, of course, different kinds of steel shafts in use, 
such as “ Bessemer ” forged, “ Siemens-Martin ” forged, and 
“ Whitworth ” compressed steel. Of these, the last-named is, 
perhaps, the most suitable, but its expense prohibits its 
more general adoption. 

At present, every care is taken in the manufacture of 
steel crankshafts, but occasionally the material does not 
‘receive satisfactory heat treatment, whilst the chemical 
composition is not always as it should be, and within 
recent years a number of failures have been attributed to 
one or the other of these causes. Every effort should be 
made by the manufacturer to produce a forging having as 
fine a grain as possible, a crystalline structure being as far as 
possible avoided. When the material is crystalline, there is 
a tendency to produce planes of cleavage, so that the 
tendency to fail is greater than it otherwise would be. 
Impurities of the nature of clay or sulphide are objection- 
able, and unduly reduce the strength of the shaft. A factor 
of the utmost importance is the percentage of phosphorus 
and sulphur in the steel. An excess of either of these 
elements is most objectionable, and seriously affects the 
reliability of the shaft. 

Restricted Dimensions and Unsatisfactory Design — 
Some years ago, steam engine crankshafts were commonly 
made of too small a diameter, and breakdowns from this 


cause were frequent. Apparently, designers did not take 
into account al) the various factors which influence the 
safety of a crankshaft, and they were somewhat reluctant 
“ to put more metal ” into their designs. Repeated failures, 
however, served to satisfy them that increased diameters 
were absolutely necessary. 

When the gas engine was introduced, crankshaft failures 
again became common ; probably because the makers did 
not realise that the calculations which fixed the diameter of 
a steam engine crankshaft could not be safely applied to 
the crankshaft of a gas engine. The conditions of working 
are far more severe in a gas than in a steam engine, and for 
a given power, the shaft of the former should be con- 
siderably larger than that for a steam engine. 

The determination of the stresses in gas engine crank- 
shafts is somewhat difficult and uncertain, and a maker 
must rely largely on his own experience. However, it is 
the exception rather than the rale nowadays to find a 
crankshaft of any type of engine made of too small a 
diameter. 

Whilst, as pointed out, crankshafta generally are now 
made of ample dimensions, it is nevertheless a fact that the 
shafts frequently present unsatisfactory features in design. 
A number of failures have been largely the result of 
indifference to the important question of providing large 
fillets in the shaft. Sharp corners or sudden changes of 
section are always liable to start a fracture, particularly in 
parts exposed to fluctuating stresses, and for this reason all 
fillets should be made of as large a radius as practicable. 
In one instance we have in mind, failure of the crankshaft 
and complete breakdown of the engine were shown on 
investigation to be entirely due to a fine cut made by the 
turning tool in forming one of the fillets. Ill-fitting keys 
are another cause of failure, though such keys in general 
lead to fracture of the flywheel boss rather than of the shaft. 
In any case, it is important that all keys should be very 
carefully fitted. Keyways with sharp corners are obviously 
open to the objection that they are liable to start a fracture 
both in the wheel boss and in the shaft. 

Want of Aliynment.—This is a common cause of crank- 
shaft failures. It will be apparent that if the shaft is not 
truly in line, severe stresses will be incurred, and if the 
defect be not remedied, a breakdown is particularly liable to 
occur. 

Want of alignment may result from a number of causes, 
as, for example, careless erection, sinking of the founda- 
tions, and unequal wear of the bearings. 

In some cases the crankshaft is supported in three or 
more bearings, and it is then a difficult matter to maintain 
true alignment. It is a somewhat common practice with 
vas engines to carry the crankshaft on three bearings, the 
outer one being entirely detached from the engine frame, 
und no special provision being made to ensure alignment. 
Such engines are always liable to be out of line, so that 
severe stresses are induced, and a breakdown in such cases 
can scarcely be regarded as a matter of surprise. 

Recent experience of Diesel engines appears to show that 
most failures are due to want of alignment of the crank- 
shafts. The four-cylinder engine especially has proved 
itself susceptible to failure from the cause in question. In 
all cases frequent testing for alignment is very necessary, 
particularly when the shaft is supported in more than two 
bearings. 

Fatiyue,—There ate many instances on record of engine 
crankshafts having failed without apparent cause. ‘Ihe 
shafts have been of ample diameter, the conditione of 
working satisfactory, and no evidences of weakness or 
fracture discovered, and yet failure has occurred, often very 
shortly after a close examination of the shaft. Such failures 
are entirely the result of fatigue, or the weakening 
which iron and steel undergo in consequence of repeated 
applications and removals of stress. It seems somewhat 
strange that a shaft which is, according to calculations, 
unquestionably strong enough to resist, perhaps, four or five 
times the stresses imposed upon it, should fail without 
giving any warning whatever. But that such is the case 
cannot be questioned in view of the large numbers of 
failures which have occurred in this way. Fatigue is 
always a factor which should not be lost sight of, and 
where an engine crankshaft has been running for many 
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years, the question of renewing it, although it may show 
no signs whatever of weakness or distress, is one well worth 
consideration. The number of applications of stress 
required to produce failure «depends, of course, upon the 
range of stress ; the greater the range the less the number 
of applications required. If the range of stress were 
sufficiently small, an indefinite numer of applications of 
stress would not produce failure, so that by making the 
crankshaft of sufficiently large dimensions, it would be 
possible to eliminate fatigue. To do this, however, would 
mean prohibitive cost in the manufacture of the engine ; 
hence the possibility of failure by fatigue is always one to 
be borne in mind. 

A striking instance of failure by fatigue occurred some 
years ago in Lancashire. Two large steam engines were 
made by the same firm to the same specifications, each to 
drive a cotton mill. The conditions of working were 
identical. After working for about 20 years, the crank- 
shaft of one of the engines failed from fatigue, and within 
a very short time of this, the crankshaft of the other engine 
failed in just the same way. 

One can understand the difficulty which insurance 
companies experience in trying to induce a steam-user to 
renew a crankshaft when there are no indications whatever 
of weakness or fracture. That shis is sound advice in the case 
of an engine which has worked for many years cannot be in 
any way questioned. 

Overloading.—There can be no question that many cases 
of crankshaft failure are the result of continual overloading 
of the engine. If an engine is made to drive a load greater 
than that for which it was originally designed, the working 
parts are exposed to stresses greater than those which the 
different members were designed to resist, so that fatigue 
becomes a far more important factor than it would other- 
wise be, and it cannot be wondered at, under these circum- 
stances, if a breakdown takes place. 

The Importance of Frequent Inspection.—In view of 
the various tendencies of a crankshaft to fail, it is very 
desirable that, in addition to testing the shaft for alignment 
from time to time, frequent examination should be made 


for evidences of fracture. Probably the majority of the 
fractures which lead to breakdowns originate in the necks, 
where the section is smallest ; a large number occur in the 
crank webs and in the crank pin. In the case of Diesel 
engines, it would appear that the great majority of break- 
downs are the result of fracture of the webs. 

Fortunately, a fracture is generally slow to develop, and, 
with good material, may take long to become really serious. 

Close examination, with the aid of a magnifying glass, is 
necessary, and any markings should receive careful atten- 
tion. Care is, of course, required to distinguish actual 
fractures from what are really reed and dirt marks. In old 
wrought-iron shafts these dirt marks are not by any means 
uncommon, but, apart from being evidences of an inferior 
quality of metal, they need not, as a rule, be regarded as 
important defects. 

They should, however, be noted from time to time. We 
remember one case where a number of marks were discovered, 
but believed to be merely the dirt marks referred to. 
Occasional examination showed that the marks were 
gradually extending, and, some years after their appearance 
was first noted, they led to complete failure of the shaft, 
having extended right through the journal. 

Any marks running in a circular or an oblique direction 
should be regarded with suspicion, as these are of a more 
serious nature than fractures running in a longitudinal 
direction. When such marks are discovered, it is a good 
plan to wrap a piece of tracing paper round the shaft and 
transfer the marks to the paper. The latter may then be 
applied to the shaft from time to time with a view to 
detecting any extension of the defects. 

If, during the examination of a crankshaft, any evidences 
of overheating are discovered, a particularly close search 
for fractures should be made. It is well known that where 
trouble from hot bearings is experienced, those in charge 
will sometimes throw cold water over the bearings. This 
is a very unwise procedure, as the forces set up by the 
sudden contraction are liable to severely stress the shaft. 
In a number of instances, serious fractures have 
undoubtedly been the result of this objectionable practice. 


THE MUNICIPAL TRAMWAYS ASSOCIATION, 
(INCORPORATED.) 


Tux annual Conference was opened at Dundee on 
Wednesday last. According to the official programme, 
the visitors were to be received by the Lord Provost (Sir 
W. Don, K.B.E.) and members of the Tramways Committee, 
in the Albert Gallery, after which Mr. Goodyer was to 
deliver his presidential address. Mr. Peter Fisher (general 
manager, Dundee tramways) was to give a short history of 
the city, and a paper by Councillor Kelly (convener, 
Glasgow Corporation Tramways Committee) on “ Where do 
we Stand ?” was to be read and discussed. On the follow- 
ing day a paper was to be read by Mr. A. R. Fearnley 
(Sheffield) on “ Motor Omnibus Services,” and discussed, 
and in the afternoon the annual business meeting was to be 
held. To-day the programme includes no technical busi- 
ness ; there will be an excursion on the river to Kinfauns, 
passing under the Tay Bridge, and luncheon will be pro- 
vided by the Lord Provost, Magistrates, and Town Council. 
We give below an abstract of Mr. Goodyer’s address, 


Presidential Address. 


By T. B. Goopyer, A.LE.E. (Manager, Croydon Corporation 
Tramways). (Abstract.) 


lu achieving victory, tramway undertakings have played no 
small or unimportant part. Many of them have been engaged 
in the production of munitions in huge quantities, whilst they 
have also provided special and greatly increased transit 
facilities for those engaged in war work. They have not, 
however, been subsidised by Government funds. 

During the past 12 months we, as an Association, have had 
to deal with matters affecting our industry of a most vital 
and important character. We have arrived at a settlement 
of some of the problems which caused us, at the time, grave 
anxiety. Referring to the application of the National Trans- 
port Workers’ Federation for reduced working hours and 
variations in conditions of labour, everv credit is due to those 
tramway representatives who had to carry out the negotia- 


tious with the various parties interested, and who arrived at 
an agreement which in some respects has, for the first time 
in our history of tramway working, fixed conditions of service 
applicable to the whole of the undertakings in the country. 
Whilst it is obvious that the revised conditions of the operat- 
ing staffs will entail a considerable increase in working costs, 
it will be agreed that we have, as employers, the right to look 
in return for increased efticiency on the part of the workers 
concerned. 

All tramway systems, whether large or small, are a cou- 
venience to the residents of the districts through which they 
run; the owners, be they ratepayers or shareholders, are entitled 
to their share of the benefits, and those using the cars should 
be willing to pay such fares as will give a reasonable returu 
upon the capital invested. Charges for all public services— 
railways, postal, and telegraph—have been materially in- 
creased, and, in view of the better circumstances of the 
classes forming the bulk of our tramway passengers, any Te- 
visions of fares which it has been necessary to make are 
wore than justified, while many others are already overdue. 

In 1902 Mr. John Young, in his Presidential Address, said : 
** Municipal tramways diller as properties in so many respects 
that the same practice cannot apply to all.. .. There 35, 
however, one common essential to the success of such cow- 
inercial undertakings, and, that is, that they must be man- 
aged on pure business principles.” Mr. Young's opinion 
deserves, to-day, the most serious consideration of everyone 
concerned in the control of our undertakings, The tramway 
situation, two or three years hence, is likely to cause us some 
concern, When there is less money to spend on fares, and 
when operating expenditure will not be much less than Just 
now. The formation of the Joint Industrial Council for the 
Tramway Industry entailed an enormous amount of labour 
upon the Executive Council, and it was a matter of consider- 
able satisfaction to me when we met in London in May last 
to ante the constitution endorsed with a few minor amend- 
ments. 

We have also witnessed during the year an important inno 
vation in connection with the transport industry of this 
country. I refer to the Ministry of Transport Bill. 

On April 8, 1919, Sir Eric Geddes said that the reason for the 
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exclusion of the tramways was that the Government did 
not wish to be accused of taking over highly prosperous and 
remunerative undertakings, which were essentially the pro- 
perty of the community. We were apprehensive, in the norst 
instance, that municipal tramway undertakings would be 
seriously interfered with, but the Ministry has no intention 
of taking over the working of our tramways. 

Although the Board of frade has done good work in the 
past, we look forward, with some degree of hope, that our 
necessities in the future will be even better looked after under 
the new administration. 

The recently issued report of the Select Committee on 
Transport (Metropolitan area) recommends the setting up of 
a ‘Supreme Traftic Board for Greater London, possessing 
executive powers to control, co-ordinate and initiate, and to 
safeguard and further public interests.’’ It is greatly to be 
regretted that, in spite of the exhaustive reports which Royal 
Commissions and Select Committees have made in the past, 
such a Board has not been set up previously. No doubt the 
reason is due to ‘‘ other” interests blocking the way. It is 
to be hoped, however, that the problem of London traffic will 
now be seriously grappled with. The Board will accomplish 
much, if it eliminates, to quote the Committee, *' avoidance 
of senseless and costly competition.” The view is generally 
entertained that the competition with the municipal tramway 
undertakings, except during the period of the war, has been 
‘ aggressive ’’ in character. 

The Select Committee condemned the inequitable rating of 
tramways, and their contribution towards the maintenance 
of the surface of the roads, as compared with the immunity 
of the omnibuses from both these charges. 

The special report of the Local Legislation Committee of 
last session refers to the anomaly of the compulsion upon 
municipalities to contribute to the upkeep and the cost of re- 
construction of roads and the immunity of private enterprise 
therefrom, especially so far as motor omnibuses are concerned. 
This question, and the allied subject of rating of tramways, 
have recently occupied the attention of the Tramways Com- 
mittee of the London County Council. They are both sub- 
jects that are ripe for re-consideration. The conditions that 
prevailed in 1870 have long since passed away—and yet we 
are tied down to the conditions of 1870. 

The Committee commented upon the total ‘‘ lack of reliable 
information and useful data in the possession of any of the 
Government Departments,” or of the transportation agencies, 
for the purpose of arriving at a correct conception of the 
“science of movement ”’ in a great area like that of the 
Metropolis. | , , 

Housing and transport in the inmediate future are two of 
the most important matters which will enter into social 
politics; tramways especially (and also railless traction and 
motor omnibuses) will play a most important part in the new 
social life and development which is about to be inaugurated 
in linking-up new housing areas with industrial towns. 

The Select Committee on Motor Traffic some years ago 
reported that: ‘‘The duty of originating and accommodating 
traffic schemes and regulations is, in the opinion of your com- 
mittee, a municipal duty. The control of the streets is essen- 
tially a municipal function, and the same minds should have 
before them the question of the adequacy of the street facili- 
ties for traffic and its regulation, and the safety and con- 
venience of pedestrians.” 

Lord Islington, speaking in the House of Lords on July 
3lst last on the Ministry of Transport Bill stated :—‘‘ Rapid, 
regular, and cheap tramway facilities are an integral and in- 
dispensable part of a successful housing scheme.” 

The various points I have just referred to will. I feel sure, 
have the earnest consideration of our municipalities in any 
new housing schemes which thev propose carrving out. 

There can be no question that the 12 months terminating 
with this Conference will rank in the annals of the Associa- 
tion as the busiest, most strenuous, and most important year 
in its existence. 

(To be continued.) 


WATER POWER IN CANADA. 


SoME RECENT DEVELOPMENTS. 
(Concludzd from page 351.) 


A description of the great Chippawa-Queenston power de- 
velopment, referred to in the opening paragraphs of the last 
article. appeared in the June 25th number of the Contract 
Record; thig enormous engineering project is being carried 
out practically without the use of steam, everything being 
ct The estimated cost of the development is 27 
million dollars: there will be six units of 50,000 H.P. each. 
and the probable date of completion is given as 1922. The 
Hydro-Electric Power Commission of Ontario will then be 
In such a position that it may abandon advantageously the 
lant of the Ontario Power Co., situated in the gorge below 

orse-shoe Falls. which the Commission secured by purchase. 

This big. development was undertaken so that two (and 
more) H.P. may be developed out of the same water which 
up to the present time has developed only 1 m.r. Further, 
It Is being put throngh at a time when many people enter- 
tain anticipations of a coal shortage, and at the moment 
when young Canada (industrial) is upon the very threshold 


of an era of wonderful development. The whole enterprise 
is being carried through as a unit, the same engineers and 
officers controlling the whole work, all plans being laid 
with a view to dovetailing in the various sections of the 
work—a condition that would be impossible if work on the 
different sections were being carried forward by different 
contractors. In a word, the work is one big organised unit, 
allowing of no duplications. . 

The route of the big canal which will carry the water to 
the turbines at Queenston is shown in fig. 13. This route is 
about 12.75 miles long, with the intake on the Niagara 
river at Hog Island, Chippawa, about two miles above 
Niagara Falls. The tailrace is on the Niagara river about 
one mile above Queenston. The intake will be in what is 
known as the Grass Island Pool of the Niagara river. The 
mean monthly elevation of this pool varies about 1 ft. 

The normal mean elevation of Lake Erie is 573 ft.; of Grass 
Island Pool, 568 ft.; of the proposed power house site, 247 ft. ; 
and of Lake Ontario, 245 ft. Probably no river has a more 
uniform regimen than the Niagara. The minimum flow is 


about half the maximum, and over a period of 50 years the 


maximum difference in mean monthly levels under normal 
conditions, either at Queenston or Chippawa, amounts to 
only about 6 ft. 

The intake was located at Hog Island partly on account 
of that point being just above the critical section at which 
the water begins to speed up for its passage over the Falls. 
Another reason equally important was the use which could 
be made of the natural channel of the Welland river, which 
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Fig. 13.—GENERAL ROUTE OF THE QUEENSTON, CANADA, HYDRO- 
ELEOTRIO DEVELOPMENT. 


comprises about 4.25 miles of the route of the canal, leaving 
only about 8.5 miles to be excavated, although the Welland 
river will have to be somewhat deepened. The flow of the 
Welland river, which is a sluggish stream with a very flat 
gradient, will be reversed for this 4.25 miles. 

The gradients adopted for the canal average about 1 ft. 
per mile, or a total of about 8 ft. in the 84 miles of excavated 
canal. The net effective head will be 305 ft. under normal 
conditions. Of the 327 ft. normal difference in the level 
between the two lakes, only 22 ft. head will be lost—10 ft. 
between Lake Erie and Hog Island, 11 ft. between the 
intake and the tailrace, and 2 ft. between the point of dis- 
charge of the tail water and Lake Ontario. The power house 
will be located in the bottom of the gorge. The cliffs are 
nearly vertical at this point, and_as the gatehouse will be 
on the cliff immediately above the power house. the pen- 
stocks will be nearly vertical, and onlv about 450 ft. lone. 
With this scheme of development about 30 m.r. will be ob- 
tained from each second-foot of water used. compared with 
about 14 H.P. per second-foot obtained bv existing plant at 
Niagara Falls. With 36,000. the whole treaty allotment of 
second-feet available, over 1,000,000 m.P. can be developed. 

All the excavated section of the canal will be in solid rock. 
The velocity in the section will be about 6 ft. per sec., 
when the plant is under maximum load. At a point 2,400 ft. 
distant from the gate-house, the canal begins to widen mto 
the forebay,. the latter gradually increasing in width to 
AM) ft., which will be the approximate overall length 
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of the gatehouse. The initial development provides for 
4 steel penstocks, each about 14 ft. in diameter, 450 ft. 
long; and one exciter penstock, about 5 ft. in diameter. 
Four main generating units will be installed, each of 
00,000 H.P. capacity. Both the gate and power houses are 
so designed that they may be extended whenever conditions 
Warrant. The surveys for the work commenced in 1914 and 
during 1917, the construction plant was assembled on the site. 

The equipment for earth and rock excavation includes the 
three largest electrically-driven shovels ever built. They are of 
the revolving type built by the Bucyrus Co. The shovels rest 
on 2 tracks (4 rails) 30 ft. centre to centre, and are mounted on 
16 wheels. Each of the shovels has a nominal 715 H.P. upon 
a half-hour intermittent rating, weighs 300 tons, and has a 
capacity of 3,000 to 5,000 cu. yd. per 10-hours’ day when 
handling earth. There are also five other electrically-driven 
shovels and a Lidgerwood cable excavator at work. It is 
estimated that 9 million cu. vd. of earth and 4 million 
cu. yd. of rock must be excavated, besides 2 million cu. yd. 
from the river section. 

The Commission bas purchased 150 cars, 7 40-ton steam 
locomotives, and 12 50-ton electric locomotives. The latter 
were built by the National Steel Car Co., of Hamilton, 
Ontario, 6 of them being constructed with General Electric 
and 6 with Westinghouse equipment. Fig. 14 shows one of 
the electric locomotives with double trolley arrangement (2 
poles on each side). The railroad lines are all electrified, the 
trolley wires being offset on one side of the track. and carried 
in clamps devised by the Commission's line construction de- 
partment. The clamps and hangers which suspend them 
from the poles are all made un of standard material, and are 
so arranged that the temporarv use of the material does not 
injure it. Framed timber trestles are set alongside the dump 
and other temporary tracks to carry the trolley wire; the 
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Fic. 14.—A 50-tTox ELECTRIC LOCOMOTIVE. 


trestles are mounted on wheels or skids, and can be removed 
rapidly by a locomotive crane when it is desired to shift the 
track. 

Leading particulars are given in the Electrical World of 
one of three 22,0'))-K.v.a. generators which are being built 
for the Niagara Falls Power Co. An Interesting feature ot 
the purchaser’s specification Is that no restrictions are placed 
on tbe material used or on the weight of parts. Practically 
the only requirement is that highest efficiency be obtained, 
consistent with reliability. Sufhicient reactance is demanded 
to protect against the strains which are likely to occur in 
operating large electrical systems due to insulation failure, 
distribution line troubles and mistakes in switching. Three 
such units have been ordered, one each from the General 
Electric, Westinghouse, and Allis-Chalmers companies. The 
latter will make both the waterwheel and the corresponding 
generator, While the waterwheels for the other two genera- 
tors will be made by the LP. Morris department of the 
William Crip & Sons’ Ship and Engine Building Co. 

The mechanical stresses allowed in the generate” described 
ave in ommany ceses no higher than js often allowed in cast 
iron, althoneh best steel is being used. Owing to the rela- 
tively small losses which will occur, the insulation is not 
required to withstand abnormal temperature, and the imanu- 
facturer’s guarantee Is a 100 deg. C. inechine at 32.50 Kiva. 
output. The insulation used is suitable for 1235 dez. C.. 
according to A.ILE.E. standards. The reactance of the 
generator is approximately 20 per cent. . 

The rotor spidey consists of 6 wheels, each being a single 
steel casting. The hnhs are rabbeted together and are of 
such length that a ventilating space is left between the rims. 


The weight of eich pole piece complete without winding is | 


5.009 Ib. The weight of copper in each field coil is 1.600 lb., 
the copper strins being wound on edge in the usual manner. 
The nnpar end of the vertical shaft of the generator is 
machined for a thrust collar which takes the entire weight 
of rotating parts. and for a guide hearing immediately below 
the thrust bearing. Only one other guide hearing will be 
provided, and that will be on the water-wheel. 


The stator spider is in four parts divided vertically. The 
laminations may be assembled at the maker’s works or the 
core may be built in the power house. The advantage of 
assembly in situ is that a continuous rim is obtained which 
may be clamped very firmly to prevent looseness and vibra- 
tion of laminations. The stator winding is of the barrel type 
with two coil sides per slot; the slots are practically of the 
same dimensions as those of the largest steam turbine genera- 
tors. The end turns of the stator mao are supported by 
bands of strong linen cord passing round supporting rings. 
This construction, in conjunction with spacing blocks laced 
to the sides of individual coils, is considered to be preferable 
to the use of rigid clamping rings. The more flexible con- 
struction reduces the risk of damaging the insulation. 

Air for ventilation is drawn in froin the dynamo-room at 
both the top and bottom of the generator and expelled 
through ventilation holes in the stator spider into a casing 
which approximates to the surface of a cylinder half-way 
round the machine. This casing is connected to an outlet 
compartment underneath the operating gallery where a 
motor-driven fan is installed in order to assist air circulation 
when necessary. Fans are attached to the upper and lower 
rims of the rotor at the outer edge, and the fan action of the 
rotor will be highly efficient because of the provision made 
for passage of a large quantity of air through the rotor rin. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear watil 
the following week. Correspondents should forward their commusi- 
cations at the earliest possible moment. No letter can be published 
unless we hare the writer's name and address in our possession, 


Meter Readers’ Books. 


With reference to Mr. Turnbull's remarks concerning the 
above which appear in the Review for September 5th, may 
l suggest this form of loose-leaf which is printed for the 
purpose and used largely in America by meter readers. As 
will be seen the reading is marked by lines drawn on the 
dials, and then entered in plain figures in the space provided 
at the right. On the reverse side provision is made for a de- 
tailed record of the meter label, nature of the load, &c.. as 
required. The pocket ring-book or binder used has a capacity 


. for 70 sheets. It should be mentioned that the enterprising 


publishers supply an extensive line (some 2,000 so far) af 
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METER READER'S LOOSE-LEAF Note Book. 


printed loose-leaf data sheets, covering all the engineerine 
professions and industrial practices, together with an exce! 
lent collection ef ruled blank sheets. co-ordinate papers X 
all kinds, and a monthly materials price sheet, with hanay 
filing boxes. &e., which. in the opinion of the undersigned. 
comprises the most unique solution of an up-to-date pocket 
book for professional men extant, and is a worthy examp'e 
which some British pocket-book manufacturers and publishers 
might well emulate to the mutual advantage and profit ¢ 
both themselves and the industries concerned. 
C. A. Smith. , 

Birmingham. A.M.LE.E. 

September 15th, 199. 


[A similar pocket-book with loose data sheets for engineers 
was issued by Walker's as long ago as 1910. We GRS 
it favourably at the time, and we have the book in ay 
use to-day. Did the American publisher get the idea iro 
this British source?—Ens. Exec. Rev.] 
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Track Welding by the Metallic Arc. 


Our attention has only just been called to an article with 
the above title in your issue of the Sth inst., which purports 
to give @ fully detailed description with figures of costs, &c., 
of the welding of rails now being carried out on the track 
of the Sheffeld Corporation Tramways. The method de- 
scribed was one which, as a result of many years’ research 
and experience, was onginaly evolved by the Tudor Accumu- 
lator Co., Ltd., and later developed by the Rail Welding 
Co., which took over this branch of*the Tudor Co.’s business. 
The welding of the track at Sheffield has been carried out 
continuously by these two firms for the last six years, and 
the work is still being done by the Rail Welding Co., both 
there and in numerous otber towns in this country. 


Under these circumstances, it has come as a great shock to > 


us to find that the author of the article should have ventured 
to publish information which he obtained without our know- 
ledge or consent, that he should have written the article 
without our authority, without showing us what he intended 
to publish, or without even having the courtesy to mention 
our name. Such a procedure is fortunately very rare in 
the technical Press, and we feel sure that in publishing the 
article, you, Mr. Editor, were unaware of the circumstances; 
it is akin to a person, who manages to obtain access to a 
works, publishing, without authority, details of a process 
he sees there. 

We wish to say in conclusion that many of the details 
given in the article are inaccurate and incomplete. 

The Rail Welding Co. 
London, 8.W. E. JACcos. 
September 16th, 1919. 

[Certainly we were quite unaware that the publication of 
the article referred to might be detrimental to the interests 
of any person or firm.—Eps. Eec. Rev.) 
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Remuneration in British Commerce. 


It speaks little for the tongue of rumour, or for tbe reputed 
power of gossip, that you should not yourself have supplied 
the answer to the question implicit in your leading article of 
the 5th inst. 

Although the Society of Technical Engineers has not sought 
to publish its existence, I had thought that knowledge of its 
purpose might have reached your ears, for it is designed to 
avert the impending disaster of which you, rightly, warn 
your public. 

Our countrymen who are answerable for the design and 
conduct of manufacturing and commercial enterprise depen- 
dent on applied science may not avail themselves of State 
protection, but they may organise defence, although you seem 
to doubt it. 

Such of your readers as desire information as to what is 
being done in this direction should communicate with me. 


Norman vee 
Gen. Sec., Society of Technical Engineers. 


London, S.W., September 9th, 1919. 


[As our correspondent is well aware, we are familiar with 
the existence and purpose of his society, which we described 
at some length in May last. The tenor of our leader 
was wholly in accord with the aims and policy of that 
society, and after studying the article at which he girds, we 
are at a loss to know why he so tartly criticises it. If this 
is the way in which the general secretary of the Society of 
Technical Engineers welcomes the efforts of his friends, 
Heaven help his enemies—and his society, for he will gain 
no sympathy by such tactics.—Eps. Erec. Rev.] 
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Two-Stage Theatre Lift. 


Could you tell me whether a lift as described below has ever 
been constructed either in America or on the Continent, and 
what success it has had? The lift is wanted for a theatre, 
and would have to lift a portion of the stage 32 ft. by 20 ft., 
2 ft. vertically, at which height a second floor is level with 
the stage, and a scene, which has been set (on this second 
floor) while the first act was in progress, is ready to proceed 
immediately. 

If such a lift has been constructed for either electric or 
hydraulic power, can the maker’s name be given? 


F. L. Cater. 
Hastings, September 12th, 1919. 


Fatality.—The circumstances attending the death of 
James Fanghan. fitter at the Cleveland Steelworks, were 
Investigated by the Middlesbrough Coroner on the 12th inst. 
Deceased was working on a 450-ton electric crane. and was 
found in a sitting position with one foot on a live trolley 
wire. On examination, the doctor found two burns on the 
left arm and hand. which suggested that the man had 
touched two live wires. The coroner’s theorv was that the 
man had stumbled and fallen against the wires. Deceased, 
added the coroner, seemed to have gone out of his way and 
thus exposed himself to danger. Artificial respiration was 
tried without result: no blame attached to anyone, and a 
verdict of ‘' Accidental death ° was returned. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are incited to submit particulars of new or impr ved 
devices and apparatus, which will be published if considered vf 
sufficient interest. 


A High-Voltage Transformer. 


Purdue University has been engaged in extra-high-voltage 
research investigations and tests for the past ten years. The 
present equipment, consisting of a 30-K.v.a., 220/250,000-volt 
step-up transformer, was constructed in 1909 from parts of 
the so-called million-volt transformer exhibited at the St. 
Louis Exposition. This apparatus, although not of modern 
design, has given very effective results, particularly in corona 
loss investigations on transmission lines. According to the 
Electrical World, in order that research work might be carried 
on, particularly in connection with the fixation of atmospheric 
nitrogen at extra high voltages, an extensive addition to the 
present equipment has been planned. 

A contract has been placed with the Westinghouse E. & M. 
Co. for two single-phase 135-K.v.a., 300,000-volt, 60-cvcle oil- 
insulated transformers, each with provision for one secondary 
terminal being earthed to the case. The other secondary ter- 
minal is provided with a condenser-type bushing, one coating 
of which provides charging current for a crest voltmeter. The 
two transformers may be connected in series on the secondary 
side in order to provide 600,000 volts between buses. In order 
that the power and current delivered by the secondary may 
be measured, provision has been made for the insertion of a 
portable ammeter and the current coil of a wattmeter between 
one of the secondary leads and earth by means of an am- 
meter jack on the switchboard. A film cut-out connected 
across the ammeter leads offers protection from high voltage 
in case this circuit should be accidentally opened. The poten- 
tial coil of the wattmeter and a portable voltmeter may be 
connected to a tertiary coil so located in the transformer as 
to supply a voltage proportional to that of the secondary. 
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The step-by-step auxiliary transformer control, although 
somewhat complicated in its connections between transformer 
and controller, was adopted as best fitted to the demands upon 
the testing transformer. The objection often brought against 
this type of control to the effect that it involves too large 
fixed steps of voltage variation is very ingeniously overcome 
in the design of this controller. A regulating transformer is 
provided with 20 secondary taps supplying a corresponding 
number of voltages to the primary of the testing transformer. 
Each of these voltages may be further sub-divided into 24 
steps by the floating secondary coil of an auxiliary transformer 
with 24 taps. In other words, the latter coil acts as a 2%- 
division vernier which may be connected at will between the 
taps of the larger transformer, thereby supplying a total of 
480 equal increments of voltage to the primary of the testing 
transformer. This arrangement will be readily understood 
from fig. 1. The proper sequénce of connections is maintained 
by means of two control drums connected by means of a 24 
to 1 gear ratio. After the 24 taps of the auxiliary trans- 
former have been used to sub-divide the first coil on the 
regulating transformer, the second druim of the controller 
steps up the auxiliary transformer to the second coil of the 
regulating transformer, &c. Thus the entire range of the 
testing transformer may be covered hy means of steps of one- 
fifth of 1 per cent. 

In order to add further to the flexibility of control without 
excessive complication, provision is made by means of dis- 
connecting switches for operating the two sections of the 
primary winding of the testing transformers either in series 
or parallel, for low and bigh voltace ranges respectively. 
One transformer only will be used for tests not exceeding 
300.000 volts, while both units, with prunarv coils in parallel. 
will be connected in series for the hicher potentials. Pro- 
vision is being made for a third similar transformer to be 
installed in the future to provide for three-phase investiga- 
tions with Y-connected units up to 300,000 volts per phase 
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or 520,000 volts between lines. The new transformers measure 
15 ft. 4 in. (4.7 m.), from floor to top of high-tension terminal. 
Although the controller and auxiliary control transformers 
are located in the transformer room, remote control is pro- 
vided from the main switchboard at the higher level, from 
which the operation of the equipment may be readily watched. 
Interlocking circuits connected with the gates leading to the 
control balcony provide protection for the operators, and 
cause danger signals to be displayed when the circuits are 
closed. The experimental high-voltage transmission line, with 
which corona losses have been studied for several years, will 
be connected to the terminals of the new transformers through 
wall bushings. Similar bushings provide high-voltage service 
to the lecture room and the present high-voltage testing 
nora: 

The laboratory is being provided with an oil tank imme- 
diately under the high-voltage buses for insulation tests. In 
addition, a rain test for line insulators is being installed in 
the transformer room. Needle, sphere and horn-gap pheno- 
mena may be very conveniently and eafely exhibited at the 
further end of the laboratory, where large plate-glass windows 
separate the audience from all high-voltage circuits. 


A Shoe Collector Trolley Head. 


A new type of trolley head, having ə swivelling shoe in 
place of the usual wheel, has been placed on the market, 
after exhaustive tests and trials, by the BRITANNIA LAMP AND 
Accessories Co., Lrp., 48, Milton Street, London, E.O. 2, 
for which the following claims are made: Owing to the large 


area of contact sparking is eliminated with consequently less ° 


k $$ 


Fig. 2.—TROLLEY HEAD WITH SHOE DOWN. 


wear on the wire and overhead fittings; frogs and crossings 
are taken at a much greater speed and with less knock than 
is possible with a wheel. In the event of the head leaving 
the trolley wires, it is impossible for the head to foul the 
span wires with the usual disastrous results; this is accounted 
for by the method of mounting (fig. 2), and the shape of the 
links enabling the collector to fall clear of the overhead. 


Fics. 3 & 4.—TroLLeY Heap IN Runnina Position. 


fittings. By -pulling on the trolley rope the shoe comes up 
into fhe RDE ition and aligns itself with the pole; it 
is thus easy to replace on the trolley wire. If a bamboo pole 
is used for replacing the trolley head, a short length of 
rope should be used and fastened off on the boom about 6 in. 
from the frame, thus leaving a loop for the hook on the 
pole. The new bead is lighter in weight than a standard 
awivelling head, and less tension can be used, due to the large 
area of contact. The cost of the shoe is less than half that 
of a standard wheel, and a shoe will outlast a wheel. Fig. 2 
shows the head with the shoe out of action, while in figs. 5 
and 4 the head is seen in the running position. As will be 
seen from the illustrations, the trolley head is of very simple 
design, the parts are few in number, of robust constructian, 
and without complication. The mounting of the shoe is 
readily understood from the illustrations, and is such that 
the liability of leaving the trolley wire is much less than 
with a wheel. The shoe is constructed of ae age quality 
cast iron. the two pins are of steel, and the body, swivelling 
part, and links of gun metal. After trials of some months 


duration tramway engineers have expressed the following 
opinions: No apparent deteriorating effect on the trolley wire 
or overhead gear can be detected: there is less knock than 
with the ordinary wheel when passing under section insulas- 
tors, ears, or through crossings. ‘* As far as trials have gone 
we nust say we are very pleased with its performance.” 


A New Water Turbine. 


D. Banki, of Budapest, has devised a new water 
turbine to bridge the gap between the higher speed 
of the Pelton wheel and the lower specified speed of the 
Francis turbine. According to the Technical Supplement 
to the Review of the Foreign Press, the new turbine can be in- 
stalled as simply as a waterwheel, and can be substituted 
for a waterwheel almost without structural alterations. It 
can be given the speed of the driven machine so as to eliminate 
gear transmission. Other advantages compared with water- 
wheel operations are low first cost, saving in space, higher 
efficiency, reduced operating and repair costs. Referring to 
fig. 5, the wheel consists of two disks carrying a series 
of cylindrical blades. The inlet is adjusted by hand. and the 
water imparts energy to the wheel both at entry and when it 
passes through the blades a second time at exit. The diameter 
of the wheel is independent of the quantity of water; the 
breadth of the wheel 1s chosen to suit the latter. Water is led 


Fic. 5.—New TURBINE. 


to the wheel at an angle of 16 deg. The outer blade angle is 30 
deg. and the inner blade angle 90 deg., so that in both places 
the water enters the wheel without shock. Tests with model 
wheels of the new type indicated efficiencies of 89 per cent. 
and 87 per cent. The reason for the high efficiency of the wheel 
is to be found in the simple, almost loss-free passage of water 
through the blades. The kinetic energy of the outflowing 
water can be utilised to maintain an artificially lowered level 
at the turbine. The wheel may run partially submerged 
without appreciable loss of efficiency. Where the down- 
stream level is very variable the turbine is built in an air- 
tight casing and the water is taken away through a suction 
pipe. The new turbine is recommended specially for driving 
high-speed dynamos.—Zetts. Ges. Turbinenwesen, Nos. 21-2, 
1915; Elektrot. Maschinenbau, December 29th, 1918. 


A New A.C. Potentiometer. 


The construction, mode of operation, and use of a 
special form of a.o. potentiometer, particularly adapted 
to telephonic-frequency measurements, and which gives 
its readings in two rectangular components of the volt- 
age measured, is described in the Journal of the 
Franklin Institute, for July last, by Messrs. A. E. Kennelly, 
Sc.D., and Edy Velander, A.M. The electrical connections 
of the new instrument are indicated in fig. 6. The resistance 
oa contains 50 ohms, in short coils, of Ia Ia wire, wound 


£O 0.50% 50.0% 
¥m=3.85 mh. 


Fic. 6.—CONNECTIONS OF NEW POTENTIOMETER. 


both anti-inductively and anti-condensively, and also a ehor 
length of slide wire of 0.5 ohm. The mutual inductance col 
has two equal copper windings, each having 8.8 ohms re- 


sistance at 20 deg. C., and 3.9 millihenries self-inductance. 


The mutual inductance between the two windings 18 approx: 
mately 3.85 millihenries. The potential difference to be mea- 
sured is connected to the terminals P Pe’. A vibration ange 
meter serves the balance indicator. The principle of 


- rectangular potentiometer described is not new, but the form 


of the instrument appears to be new. By the use of it, 
alternating potential differences can be measured, to rectangy 
lar co-ordinates, up to at least 2,000 volts, with only a saa 
expenditure of power. The use of the instrament shows ‘he 
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marked influence of distributed capacitance in A.o. apparatus, 
and the importance of reducing this disturbing effect when 
measurements are made. The importance of a proper earth 
connection in the working circuit ıs emphasised. The poten- 
tiometer escapes the necessity of measuring the strength of 
alternating current in either the potentiometer circuit, or the 
working circuit, provided that the relative method is used, 
and that the impressed frequency is mantained constant. 
Owing to the effects of distributed capacitance, the voltage 
distribution in a simple series resistance box, carrying alter- 
nating currents, fails to follow a vector straight-line law. 
The deviation tends to Increase with the impressed frequency. 
The importance of reducing the mutual capacitance between 
the concentric primary and secondary windings of the toroidal 
induction coil, at high frequencies, is emphasised as the result 
of experimental tests. 


BUSINESS NOTES. 


Book Notices. — “ Electric Mains and Distributing 
Systems.” By J. R. Dick and F. Fernie. Second edition. Pp. x + 
466; 162 figs. London: Benn Bros., Ltd. Price 18s. net. 

“ Automobile Batteries.” By H. H. W. Cross. Pp. vii + 101; 
24 figs. London: E. & F. N. Spon, Ltd. Price 4s. net. 

“Klectricity in the Service of Man.” By R. M. Walmsley. 
Vol. II. ‘ Technology of Electricity.” Section II. Pp. viii + 688 ; 
5 diagrams and 648 figs. London: Cassell & Co., Ltd. Price 
10s. 6d. net. : 

Journal of the Institution of Electrical Engineers. Vol. LVII. 
No. 284. July, 1919. This issue contains the following paper :— 
“ Large Batteries for Power Purposes,” by E. C. McKinnon. 


Openings for British Trade.—AUSTRALIA.—A consult- 
ing engioeer residing in Sydney desires to get into touch with 
United Kingdom manufacturera of power plant and accessories, 
machine tools and machinery of all kinds, with a view to under- 
taking their representation in Australia. (Reference No. 590.) 

CANADA.—A firm of manufacturers’ agents at Montreal desire 
to represent United Kingdom manufacturers of industrial plant 
and elect.ical plant for sale on commission in Eastern Canada. 
(Reference No. 598.) 

ItaLy.—An electrical engineer, with good connections, who is 
at present in London, proposes to start buying on his own account, 
either as sole agent or buying agent for United Kingdom firms, 
and desires to obtain agencies for electrical goods, such as lamp- 
holders, lamps, switches, cables, &c. (Reference No. 616.) 

Particulars from the Department of Overseas Trade, 73, Basing- 
hall Street, E.C. 


Import Restrictions—At a meeting of the Leicester 
District Branch of the Federation of British Industries, on August 
29th, Mr. Frank Moore. member of the Grand Council of the 
Federation and President of the Leicester Chamber of Commerce, 
said they must continue to press for a Minister of Commerce, who 
must be a man witb business knowledge. If they were dis- 
appointed with Mr. Lloyd George, what could they think of Sir 
Auckland Geddes? He was reported to be responsible for the 
statement that high prices at home had this disadvantage—they 
made manufacturers less keen to export, because they could make 
sufficient profit by selling in the home markei, and that was always 
less trouble. Such a statement would never have been made by a 
man with the most elementary knowledge of British methods of 
trade, If manufacturers had intended to confine their attentions 
to the home market, they would not have paid their Colonial 
representatives substantial retaining fees during the war. Japan 
and the United States had captured our Colonial markets, and now 
it was proposed to give them access to the British market in order 
to force British manufacturers to cater for the export trade! 
Manufacturers were only too anxious to regain their old position as 
exporters, but with the exchange against them they started with 
an initial handicap of 15 percent. Yet the Government remedy 
was to allow manufactured goods to come in freely, thus increasing 
the handicap under which they were working. He thought it 
most desirable that steps should be taken to put before the nation 
the very serious results which would be the outcome of the Govern- 
ment’s decision and present attitude. A resolution in accordance 
with Mr. Moore's suggestion was unanimously passed. 


Conferences of Employers and Employed.—The striking 
success of the three days’ Conference of Employers and Employed, 
recently held in Birmingham by the Industrial League, has 
encouraged it to extend its operations. Arrangements have been 
made to hold similar conferences in Glasgow, Newcastle, Man- 
chester, Bristol. Portsmouth, and Sheffield, and negotiations are 
being conducted in other places. Subjects relating to labour and 
commerce in various forms will be considered. One very important 
subject to be dealt with was suggested by Mr. J. R. Clynes, M.P., 
in the discussion on his paper at Birmingham, on August 13th— 
namely, “The Relation of Improved Labour Conditions in this 
Country, and Imported Sweated Goods.” This matter will be 
included in the agenda of one or more of the conferences. 


British Westinghouse Co.’s New Title—METROPOLITAN- 
VICKERS ELECTRICAL CO., Ltp.—The name of the British West- 
inghouse Electric and Manufacturing Co., Ltd.. has been changed 
to that of “ Metropolitan-Vickers Electrical Co., Ltd.” The date 
of registration is September 8th, 1919. 


Applications for British Trade Marks.—Appended is a 
summary of the recent applications for British trade marks in 
respect of productions connected with the electrical industry :— 

Oldsol. No. 384,844. Class 13. Electric lamps ; display stands, 
cases, and supporta for electric light outfits; battery cases ; clamps. 
switches, &c.. for electric hand and vehicle lamps, &c. The 
Hawthorne Manufacturing Co., Bridgeport, Conn., U.S.A. 
August 22nd, 1918. 

HH (design). No. 386,537. All goods in Class 8, but not including 
electric batteries, induction coils, and electric cables. Naamlooze 
Vennootschap Fabriek van Electrische Apparater voorheen F. 
Hazemeijer & Co., Hengelo. Holland. December 4th, 1918. 

Ajax (lettering and design). No. 393,332. Class 11. Electric 
appliances for curative purposes. Ajax, Ltd., 25, Holborn Viaduct, 
London, E.C. July 15th, 1919. 

Elect. No. 390,991. Class 13. Electric laundry irons. Gwylim 
A. Hughes, trading as the Electric Heating Co., 6a, George Street, 
Croydon. May 8th, 1919. 

Telematic. No. 391,589. Class 8, Telephone apparatus. Leonard 
C. Bygrave, 4, Beaumont Avenue, Richmond, S.W. May 26th, 
1919. 

Beacon. No. 392,108. Class18. Electric automatic fire alarma, 
being systems of fire alarms for use in buildings. Forbes Manson, 
Cromwell House, High Holborn, London, W.C. June 10th, 1919. 

V.B. (torch design combined with lettering). No. 391,095. 
Class 13. Sparking plugs. Société des Anciens Establissements 
Bardin, Renard & Conche, 30, Bue de la Briche, St. Denis, Seine, 
France. May 10th, 1919. 

Magnetone, H.U. & Co., Oxford (lettering combined with 
design). No. 391,523. Class 13. An electric horn for motor vehicles 
and the like. Hill, Upton & Co., 22, George Street, Oxford. 
May 23rd, 1919. 


Athens Exhibition—A clear summary of the existing 
travel facilities overland from London to Mediterranean porte and 
thence by fast steamers to Pirwus (port of Athens) has been pro- 
duced by the London offices of the Italian State Railways. It 
shows that one can travel first-class throughout for £29 10s. 
(including sleeping car) and £16 10s. second-class. 


British Empire Exhibition The Administrative Com- 
mittee in charge of the British Empire Exhibition, 1921, has now 
received official recognition from the Government through the 
Board of Trade. Mr. Lloyd George is president of the Council ; Mr. 
A. Bonar Law, vice-president ; and Mr. Walter Long, president of 
the Administrative Committee. | 


Copper Wire Contracts in Australia.—According to 
Tenders, the Queensland Government recently accepted the tender 
of a British firm for copper wire for the electric power scheme in 
connection with the Inkerman irrigation works. In the course of 
a discussion on another matter, the chairman of the Metal Manu- 
facturers, Ltd. (Mr. J. L. Wharton). stated that this company had 
been formed in Australia for Australian trade, and it wanted all 
the Government business in copper wire, copper tubes, kc. The 
company was in competition with active trade rivals—the Japanese 
andthe Americans. Its tender was 18 per cent. above those rivals, 
so it lost the business. It was difficult to appreciate, added Mr. 
Wharton, how a Labour Government could refuse to pay 18 per 
cent. over and above the cost of the imported article, when every 
ton of wire manufactured in Australia from first to last meant the 
direct employment of at least 125 men. A Labour Government 
should not cut a company out of a contract simply because the 
price was 18 per cent. higher than someone else's tender, because 
this 18 per cent. was due to the higher wages paid, and the better 
conditions given to the workers. The merc fact that the order 
went to the agyent of a British manufacturer did not affect the 
position. Australia wanted industries, and she could only get them 
if the people were prepared to support them. If tbe wire were 
not landed before the promised tariff came into operation, it would 
probably cost the Queensland Government more than 18 per cent. 
referred to—which would provide convincing proof that it was 
bad business not to give the company the order. Commenting 
upon the statements made, Mr. Gillies, Assistant Minister for 
Justice, Queensland, said he found that only two tenders were 
received in time to be considered. These were Elder, Smith & Co. 
(a British tirm with a branch in Brisbane), and British Insulated 
and Helsby Cables, Ltd., as agents for the Metal Manufacturers, 
Ltd. The former was accepted, being the lowest tender by £210, 
and the wire to be of British manufacture. The amount of the 
accepted tender was £1,138. In January last, however, the tender 
of the agent for Metal Manufacturers, Ltd., amounting to £6,645 
for wire for Inkerman was accepted, and given a substantial 
preference over tenders for American wire. also the wire was 
accepted in coils of 2,000 ft. in lieu of the lengths specified in the 
conditions of contract, this necessitated making more than double 
the number of 4 joints. 


Profiteering Act.—The first order under the Profiteering 
Act has been issued by the Board of Trade, dated September 11th : 
it comes into force at once. Schedule 1 (E.) Building Materials, 
includes :—Tiles ; light castings ; zinc, copper, tin, and alloys ; cast, 
wrought iron, and steel pipes ; valves and fittings ; electric cable 
fittings, plant, and meters; rolled joists; channels and angles. 
tees; bars and plates; plant tools and tackle required for the 
construction of buildings and public works. (The articles 
specifically mentioned in this Schedule are given as examplesof the 
class of articles to which this Order applies, and any other article 
within the class is within the Order.) 
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A Swedish Amalgamation.—It is announced that the 
Elektriska Industrie, A.B., of Stockholm, has absorbed the Svensk 
Elektrisk Material, A.B.. makers of electric heating apparatus. 
The former company produces telephone and telegraph apparatus 
and installation material, and is just making an increase in the 
share capital. 


American Acquisition of German Firm.—It is reported 
from Munich as being probable that the firm of C. Conrady, of 
Nurenberg, will pass into the hands of an American financial 
group. In peace times the firm employed several thousands of 
workers at the Gronthal and Kolbermoor works, and had a large 
export trade, and a branch in England. 


An Italian State Monopoly Tax on Lamps.—It was 
recently announced that the Italian Government had decided to 
introduce a monopoly tax on electric incandescent lamps made in 
Italy or imported from other countries, and that the State would 
acquire the whole of the native production of lamps and undertake 
the sale to the trade or consumers. The report has proved to be 
correct in so far as concerns the monopoly tax, judging from 
extracts from the official journal published in the Italian news- 
papers, but it is uncertain for the moment whether the State 
is. or is not, to engage in the merchant business, as was previously 
intimated. The decree provides for the imposition of a tax on 
native-made and imported lamps at the rate of 25 per cent. of their 
value, and in the case of the home-manufactured article the tax 
has to be paid to the Treasury before the end of the third week in 
every munth. The annualsums payable by makers will be fixed by 
the general manager of the commercial monopoly on the basis of 
the presumed maximum annual output, which will be determined 
oy the Technical Financial Office, assisted by an inspector of the 
monopoly, and makers are to lodge a deposit with the Treasury 
equivalent to two months of the presumed amount of the tax. In 
the case of lamps of foreign origin, the tax will have to be paid 
or collected on clearance through the Customs House, and for this 
purpose every delivery must be accompanied by an appropriate 
declaration of the value on the part of the forwarder and by a copy 
of the sales invoice. 

The decree places upon existing native makers of lamps the 
obligation to give due notice of the fact to the general manage- 
ment of the commercial monoply, who will then issue a licence to 
manufacture before the end of the present month. Those who 
wish to establish new lamp factories have to make application to 
the general management, when a licence will be granted. All 
factories having for their object the manufacture of incandescent 
electric lamps will be subject to the permanent supervision of officials 
and representatives of the financial administration. The decree 
further provides for the levying of financial penalties on the 
clandestine manufacture or importation of lamps and on incorrect 
declarations concerning the value of lamps imported. It thus 
happens that in placing a tax on lamps Italy has followed the 
example set by Germany many years ago. although the latter also 
included arc lamps and carbons, incandescent gas burners, &c., in 
her legislative action. 


French Companies.—The Compagnie (:tnérale de Dis- 
tribution d'Energie Electrique has reduced its cap'tal from 
16,000,000 fr. to 12,000,000 fr., and raised it to 14,400.000 fr. on 
amalgamation with the Union Francaise d’Electricit¢, while 
changing its title to the Union d'Electricité. 

L’Etincelle (the spark) is the style of a company just formed, 
with a capital of 500,000 fr., for the purchase and sale of electric 
and optical apparatus and instruments, &c. Its headquarters are 
at Paris. 

Guidé et Cie has been established at Paris, with a capital of 
100,000 fr., for the utilisatisn of every means of transmission of 
energy, electric and other. for lighting, heating, and motive power : 
also the construction, sale, and installation of electric, mechanical, 
and hydraulic machinery. 


Danish Companies. —A new concession has been granted 
to the Kobenhavn Telefonselskab, lengthening its existence by 
20 years. As a consequence, the Board has resolved to increase 
its capital from 18,000,000 to 50,000.000 kroner, in two instal- 
ments, the first iasue of 18,000,000 kroner to be made at once. 

The Maribo Elektricitetsvark has been taken over by a newly- 
formed company, styled the Maribo Oplands Elektricitetseelskab, 
with the object of embracing the supply of electricity to consumera 
in the Opland districts. 

The Danske Kabelfabrik has decided to increase its capital from 
2,000,000 to 3,000,000 kroner. 

The Kobenhavn Telefonaktieselskab has decided to raise its 
capital from 18,000,000 to 36.0U0,000 kroner, the State consenting 
to take up half of the new shares. 


German Steel Trust Dissolved.—The German Steel 
Trust has been dissolved. as from August Ist last, the firms com- 
posing the trust being at liberty to sell freely and to deliver 
directly to their customers after September 30th.— L Electricite. 


A Visit to Reyrolle’s.—A visit was paid on September 
Gth to the works of Messrs. A, REYROLLE & Co., LTD.. Hebburn- 
on-Tyne, by ever 300 members of the Foremens Mutual Benetit 
Society. Several different types of switchgear were shown, the 
most outstanding feature of the exhibits being the super-power 
station switchy.ar, which was seen in operation. A souvenir 
booklet was presented to each of the visitors. After inspection of 
the works, tea waa servéd, and a selection of music was given by 
the band. Mr. Burns, on behalf of the Society, expressed their 
thanks to the firm for the excellent entertainment, and said that 
they were also much impressed by the arrangements made for the 
welfare and safety of the employes. 


Lead Market Report.—Messrs. James Forster & Co. say 
that there is little change to report in values for last week. The 
demand was steady throughout the week, and there was a great 
improvement in deliveries from some of the Government stores. 

Messrs. G. Cawson & Co. note that Government stocks have again 
been drawn upon very heavily during the past month, to the 
extent of 23,953 tons. The supply of fresh lead remains as limited 
as ever. 

Closing prices are :—Prompt and September, £25 5s. to £25 10s. ; 
October, £25 78. 6d. to £25 10s. ; November, £25 12s. 6d. ; December, 
£25 15s. to £25 17s. öd. 


“The Stuff to Give Them !”—The Times states that 
City merchants are showing little sympathy with persons of 
German or Austrian nationality, and the following notice is being 
posted on the doors of offices :—‘‘ Warning.—No German or 
Austrian admitted.” 


Excess Profits Duty.—The Association of Electric 
Power Companies, Incorporated, having made application to the 
Commissioners of Inland Revenue for an increase of the statutory 
percentage as respects the supply of electricity, the Board of 
Referees has ordered that the statutory percentage shall be 
increased :— 

1. In the case of any trade or business carried on or owned by a 
company or other body corporate to 74 per cent. 

2. In the case of any other trade or business :— 

(a) For accounting periods ending prior to January lat, 1917, 
to 74 par cent. plus 1 per cent. 

(b) For accounting periods ending after December 31st, 1916, to 
74 per cent. plus 2 per cent., with the addition for accounting 
periods ending after December 31st, 1916, of 3 per cent. in certain 
cases.— London Gra -ettle. 


Sterling Merit.—The Football Section of the Sterling 
Athletic and Social Club (Sterling Telephone and Electrical Co., 
Ltd.), has got off the mark in good style, having beaten 
Hemingford (North-West Middlesex League and Cup Winners, 
1916-17) by 9 to 0, Leyton A by 11 to 0, St. Erkenwald by 3 to 2, 
and drawn with Temple Mills (G.E.R ) 3 to 3. The club is competing 
in the London and Barking Leagues, London and Essex, Barking 
Charity, Ilford Hospital, London Business Houses, Cup 
Competitions. 


Catalogues and Lists—THE B.E. Co. (or Lonpon 
AND BIRMINGHAM), LTD., 410, Mansion House Chambers, Queen 
Victoria Street, E.C.—Leaflets relating to insulated lampholders 
and " Rawlplugs ” and tools. 

Messrs, LANDIS & GYR, LTD., Windmill Road, Hampton Hill, 
Middlesex.—Leaflet showing D.C. watt-hour meters, type A B. 

Merssks. BAGSHAWE & Co., LTD., Dunstable—Leaflet relating 
to chains, sprocket wheels, and elevator buckets. 

POWERS ELECTRICAL Co. (N/c), of 21, Northumberland Court, 
Newcastle-on-Tyne, ask for price lists of lighting and power 
supplies. 

Messrs. WILLIAM PATTERSON, LTD.. City Wire Works, Walker 
Gate, Newcastle-on-Tyne.—Leaflet showing “ Matchless” copper 
and brass wire gauze dynamo brushes, with prices. 

THE Isis ELECTRICAL Co., 67, Albert Road, Aston, Birming- 
ham.—Card relating to polished brass switch plates, &c. 

MEsskrs, SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
—Leafiet of “ Plexsim’’ electrically-heated domestic appliances, 
all taking under 600 watts, and suitable for working from a lamp- 
holder. 

THE NEW SYSTEM PRIVATE TELEPHONE Co., LTD., 143, Great 
Portland Street, London, W.—TIllustrated catalogue of telephone 
apparatus, automatic intercommunication telephones, &c., with a 
convincing essay on the importance of saving the “golden 
minutes in home and office, and a long list of trades using tho 
“pew system” apparatus. 

THE SILENT ELECTRIC CLOCK Co., LTD., 192, Goswell Road, 
E.C. 1.—Handsome brochure describing electric clock systems, and 
explaining the advantages of the ‘‘Silectock ” mechanism for the 
receiving clocks, which dispenses with ratchets and other oscil- 
lating parts, and employs a freely rotating armature, which is 
magnetically actuated and locked, and perfectly silent. Standard 
master clocks and various designs of dials, as well as turrent 
clocks, &c , are illustrated and described. A special line of master 
and receiving clocks is made for use on board ship. 


Liquidations. — FULLER ACCUMULATOR Co, LTD., 
FULLER'S WIRE AND CABLE Co., LTD., FULLER'S CARBON AND ELEC- 
TRICAL Co., LTD., and J. C. FULLER & Son, LTpD.—These companies 
are winding up voluntarily, the agreement with Fuller's United 
Electrical Works, Ltd., having been completed. Liquidator, 
Mr. H. M. Morris, Kennan’s House, Crown Court, Cheapside, E.C. 
Meeting of creditors, September 24th. ; 

Meirowsky & Co., electrical insulation manufacturers, Carriage 
Street, Old Trafford, Manchester. — Application by controller, 
Mr. G. H. Warmington, 33, St. Swithin's Lane, London, E.C., for 
release. 

Surplus Stores.—The eighth number of Surplus, issued 
on Monday, gives particulars of an immense variety of Government 
property for sale. 


Bankruptcy Proceedings.—W. J. McCombs, tramway 
manager, Hull.—First and final dividend of 4s. 44d. in the &, 
payable September 22nd, at Union & Smith’s Bank Chambers, Hull. 

F. J. Hognett (EARLE), electrician, Traro.—First and final 
dividend of 2s. 63d. in the £, payable September 20th, at the 
Official Receivers Ottice, 12, Princes Street, Truro. 
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Trade Announcements. — MESSRS. SPEEDY & EYNoN 
bave changed their address to 22, Essex Street. Strand, W.C. 2. No 
change will be made in their telephone number. 

Tuk PYRENECO., LTD., is removing to more extensive premises ; its 
address is now 9, Grosvenor Gardens, London, S.W. 1. Telephone 
numbers : Victoria 8592-3-4-5 (four lines). 

Mr. E. R. DUNN, electrical engineer, of Queen Street, Ramsgate, 
has taken into partnership MR. GEO. M. WILLIS, for 15 years a 
member of the staff. 

Messks, GIFFIN & HOSIER, electrical engineera, have opened 
new premises at 30, Chequer Street, St. Albans. 

THE CABLE ACCESSORIES Co., LTD., has removed its 
London offices from Mincing Lane to 15, Charterhouse Street, 
E.C. 1, where showrooms have been opened. Telephone number, 
Holborn 5628 ; telegraphic address, “ Revoliteco, Smith, London.” 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.— LinkKinc-up.— The Corporation 
Electricity Committee has had a conference with the Stalybridge, 
Mossley, Hyde, and Dukinfield Joint Board on the question of 
electrical interconnection, and representatives of the two 
authorities are to interview Sir John Snell, Chief Electricity Com- 
missioner, on the subject. 


Ayr.— PRICE INcREasE.—The pre-war rate for electricity 
is to be increased by 80 per cent. 


Barnsley.—Prick IncrEase.—The T.C. has increased 
the tariff for electricity for power by another 15 per cent., and for 
lighting to 7d. per unit. 

The Council has declined to allow the Yorkshire E.P. Co. to supply 
energy to the Strafford Collieries, Ltd., as it can iteelf afford 
the necessary supply. 


Belfast — New Station.—On the 11th inst., Field- 
Marshal Lord French, Lord Lieutenant of Ireland, drove the first 
pile of the foundations of the new harbour power station, in the 
presence of a large gathering. Sir James Johnston, ex-Lord Mayor, 
reviewed the history of electric light and power under the auspices 
of the Corporation since 1895, the total power then used being 
about 850, which was increased to 8,500 in 1906, when the tramway 
system was reconstructed and electrified. and in 1912 to 17,000 R.P. 
The plans for the new harbour station included provision for 
150,000 H.P., and the building scheme when half completed and 
plant installed, would cost about £650,009. Future requirements 
could be added from time to time. It was intended to give a 
wider scope than Belfast to the scheme, under the Electricity 
(Supply) Act, to extend it to the districts. Provision, he believed, 
had been made for many years to come. Lord French said that 
when these works were started, energy was generated at a 
pressure of 100 volts, now at a pressure of 6,000 volts, and in that 
apace the horse-power had risen from 2U0 to 20,000. There was 
hardly an industry where the use of electricity did not mean an 
increase in the speed of manufacture. and a reduction in the manual 
Jabour involved. In there days when the community found itself 
faced with the problem of overtaking five years’ arrears of pro- 
duction, and commenced to solve it by reducing the work week of 
47 hours to 44, the necessity for speeding up became obvious. It 
was in this direction that the application of electricity must be looked 
to to supply the deficiency. Machines must be multiplied since man 
power had been reduced. The adaptation and flexibility of electric 
drive lent itself to this end, and only by its increased application 
to commercial purposes could we hope to restore to some extent our 
former national prosperity. Subsequently, at a luncheon, Lord 
Pirrie said that he was glad to hear of the 50,000 H.P., of which 
Queen's Island would take 18,000, and they would give his firm 
another 8,000 before Christmas. 


Birkenhead.— PRICE Ixcrease.— The T.C. has adopted 
the following new tariff for electricity :— Borough lighting, 6$d., 
instead of 6d. ; maximum demand. 8d., tłd., and 2łd., against Sd., 
4d., and 2d. ; out township lighting, 7łid., instead of 7d.; and 
motive power, borough, first 1.500 units per quarter, 24d., instead 
of 24d.; and 1łd., instead of 14d., beyond ; ditto, out township, 3d., 
instead of 2§d.; borough heating and cooking, first 1,600 units per 
quarter, 2d.. instead of 13d., and beyond, 1 3d.. instead of 14d. ; ditto 
out township, 23d., instead of 2.d.; borough prepayment meters, 
64d., instead of 64d.; ditto out township, 7id., instead of 73d.; 
special consumers, or KW. and miscellaneous rates, T} per cent. 
increase, 


 Beadford.— Mains Extensions.—The E.C. has authorised 
extensions of electricity mains, including transforiner-chamber 
equipment, at a total cost of £2,445. 


Bristol AREA ExtTension.—The E.C. reports that it is 
of opinion, in view of the changea likely to be brought about in 
the supply of electricity in the immediate future, and in conse- 
quence of applications for supplies which it is constantly receiving 
from outside the statutory area, that in any Bill which the Cor- 
poration may promote in Parliament during the ensuing session, 
provision should be made for enlarging the area of supply under 
the Bristol Order, or otherwise enabling the Committee to supply 
electricity in outside areas, 


Buxton.—Prick IncrEase.—The price of electricity is 
being increased from 6d. to 3d. per unit for lighting purposes, and 
from 3d. to 34d. for power. 


Carlisle. — Price IncrEase.—The T.C. has further 
increased the price of electricity by 20 per cent., making a total 
pre-war advance of 70 per cent. and to ask consumers under 
special agreements to pay an additional 74 per cent. in addition 
to operation of the coal clause, making a total of 20 per cent. 

EXPERT ADVICE.— Expert opinion is to be taken with reference 


to the generation of electricity by water power from the river 
Eden. 


Colchester.—PaRic—E INcrEasE.—The T.C. has applied 


to the B. of T. for an order to increase the price of electricity from 
8d..to 10d. per unit. 


Continental.—_Grruany.—The acute coal shortage has 
driven the authorities to drastic restrictions in the use of gas and 
electricity. Alllighting of shop windows is henceforth strictly 
forbidden. No shops—except chemists—will be allowed to light 
up before 9 a.m. and after 6 p.m. No“ pictures” are to be shown 
in the day-time, and at night only between 7 and 10 p.m. In 
private dwellings lighting must be reduced to one gas burner or 
alternatively one 5U-c.P. or two 32-c.P. electric lamps per room. 
The workiny of lifts is to be entirely stopped except in hospitals. 
Street lighting must not exceed 35 per cent. of the 1913 and 1914 
rates. No tramcars must run after 11 p.m. 

Bodies of auxiliary technical workmen, capable of keeping vital 
concerns like gas, water, and electricity works going in case of 
political strikes, the Vossisehe Zeitung learns, will be established 
throughout the country. The country will be divided into 19 
districts, in each of which a special auxiliary body will be formed, 
consisting of volunteers, technical experts, engineers, skilled and 
unskilled workmen. Large numbers have already volunteered. 

The electricity works at Zschornewitz, near Bitterfeld, 
were built in 1915 for the utilisation of the lignite deposits 
of the district and especially for the electricity supply of the newly- 
erected nitrogen products works. For more than a year electricity 
has been transmitted to Berlin through a 110,000-volt line. 
132 km. in length; with sctual capacity of 180,000 K.v.a., the 
steam plant ranks among the largest in existence. The chief 
buildings are the engine house, which has a length of 200 m. ; four. 
boiler houses, each 80 m. long, at right angles to the engine house, 
containing 64 boilers, each of 500 sq. m, heating eurface ; 11 cooling 
towers, each of a capacity of 3,800 cb. m. per hour ; and 9 chimneys, 
100 m. high. The 8 turbo-dynamos give 22,500 K.V.A., at 
6,500 volts. The main switches, in a special building, contain the 
transformers, one for each turbo-dynamo, which steps up the 
pressure to 82,500 volts for nitrogen fixation and to 110,000 
volts for transmission to Berlin; the line ends in the new trans- 
former house of the Berlin electricity works, erected at Rummels- 
burg, near the metropolis, The lire cousists of three aluminium 
wires, 120 sq. mm. jn cross-section, which are supported by iron 
masts 25 m. high, spaced 250 m. apart. The Elbe river ia crossed 
by a span of 307 m. length, carried by towers 60 m. in height : over 
the River Spree the line is taken by a span of 211 m. length, resting 
on masts of 48 m. height. 


Donegal.— E.L. Scurme.—The C.C. acceded to a 
request by a deputation from the Letterkenny U.C. that it should 
not enter into any agreement as to wavleaves for the erection of 
poles, &c., on the road from Kilmacrenan to Letterkenny Lunatic 
Asylum, for supplying electricity to the Asylum until the U.C.'s 
application to the B. of T. for a prov. order authorising the 
Council to supply electricity, both within and without its district, 
including the Asylum, has been finally dealt with. Mr. C. A. 
Flattery, solicitor, who accnmpanied the deputation, said the only 
available water-power in the Letterkenny district had been taken 
by Lord Leitrim for the Donegal Power and Lighting Co., which 
had secured power, subject to the county surveyor’s report, 
to erect poles on the road indicated; this water-power was also 
required by the Letterkenny Council. Mr. Philip Carroll objected 
to the deferring of the grant of wayleaves to the Corporation. Mr. 
Fiattery said the water was on land belonging to Lord Leitrim, 
and ıt had teen abandoned years ago. 


East Lothian.—Fire.— During a severe thunderstorm a 
fire took place at the electricity station which provides the supply 
for Thurston Mansion House. The fire is believed to have 
originated through the building being struck by lighting. The 
dynamo, switchboards, storage cells, and roof of the building were 
completely destroyed. . 


Falmouth.—PRorosep PRICE IncrEAsE.—The T.C. has 
received a letter from the E.S. Corporation, Ltd.. asking that its con- 
tract might be modified to enable it to increase the maximum charge 
for lighting purposes from öd. tu 7d. per unit as allowed by the prov. 
order. For any furtber increase above that amount it would have 
to obtain the sanction of the B. of T. 


Grays.— Prick IncrEaseE.—The U.D.C. has increased 


the price of electricity for private lighting, as from October Ist, 
making the war advance (4% per cent. 


Harrogate.—Price Incrtase.—The charges for elec- 
tricity for all purposes are advanced 50 per cent. on pre-war rates. 


Hertford and St. Albans.— PROPOSED PRICE INCREASE.— 


_ The North Metropolitan E.P. and D. Co. has applied for the charge 


for electricity to be altered from 13s. 4d. up to 20 units per quarter, 
and &d. beyond, to 16s. Sd. and 10d. 
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Heywood.—SERv ICE Costrs.—The Corporation Electricity 
Oommittee has decided to charge for all services exceeding 15 ft., 
or to request the consumer to guarantee a minimum payment for five 
years to cover the capital charges incurred. The cost of laying 
10 ft. of cable is said to be about £10, leaving very little profit. 

. Prick INCREASE.—The charges for electricity are to be increased 
hy 20 per cent. 


Holme.—WatTER PowEr.—In the hills which rise from 
Holmfirth and the Holme Valley there is a quaint electricity 
geuerating station. It is part of a novel scheme set up by the 
villagers to provide themselves with light. The population, 
including all the people living within a mile or so of the place. is 
less than 700 souls. The generating station is in a cleft in the 
hills, where once stood a small wooden mill. Before the mill 
ceased to exist, some 50 years ago, its looms were driven by a 
water-wheel, and, in order that power might be obtained from the 
small mountain stream, a dam was built, and most of the water 
diverted into a sluice 100 ft. or more above the mill. From here 
the water flows down a pipe to its natural course directly under- 
neath it, and drives a turbine. The energy is carried up the hill 
by overhead cables, and down the road to the village. The wooden 
poles which carry the cables along the road are fitted with one 
light each. In the village itself there is an auxiliary station, con- 
taining another dynamo, and an oil engine to supply power in the 
event of Rake's dyke temporarily drying up. The stream has not 
failed during this dry summer, but it did once or twice during the 
frosts of last winter. 

The scheme has been in operation for about three years. The 
credit for its inception is largely due to Mr. Charles Tinker, a 
Holmfirth woollen manufacturer who, anxious to obtain light for 
his house, was the prime mover in the formation of the Holme 
Electric Co., Ltd. He is the owner of Rake’s mill, and, realising its 
possibilities, he made a gift of the place to the company. A 
Huddersfield firm carried out the scheme, the cost of which, even 
in war time, was only about £800. No consumer is bothered by a 
meter. Each of the 200 or so people who use the light pays 30s. a 
year for three lights, and 4s. extra for every additional one. The 
plan works splendidly. 

Share holdings in the company are confined strictly to people in 
the parish, and the concern pays its way comfortably. 


Hove.—Hovusine Scueme.—Referring to the housing 
scheme now under consideration by the Council, which provides 
‘or the erection of 190 houses, the E.L. Committee is prepared to 
favourably consider a scneme for affording a supply of electricity, 
providing the M.H. and the B. of T. will sanction the carrying of the 
necessary mains and services on the overhead system for the sake 
of economy. 


Keswick.—Loan.— The U.D.C. has applied for a loan 
for installing the E.L. at Whinlatter Hospital. 


Nither Wallop (Hants).— WATER Power.—E.L. is to 
be installed at the Parish Church, and energy will be generated at 
the mill of Mr. Vincent, partly by water power. 


Oldbary.—Pusiic Ligutinc.—The U.D.C. is to consider 
public lighting by electricity, and to get estimates and comparative 
particulars. 


Plymouth.—Loan.—The E.C. has decided to seek 
sanction to borrow the sum of £69,750 for the following purposes: 
—Two boilers, chimney, &c., £20,350; turbo-alternator, switch- 
gear, &c., £28,975 ; sub-station building extension, £2,900 ; mains 
extension, £12,225 ; converter, £5,300. 

PRICE INCREASE.—From and after the reading of the meters for 
the September quarter, 1919, the price of electricity is to be raised 
by jd. per unit for lighting purposes, and by 10 per cent. for 
purposes other than lighting, and a rental according to scale 
charged for all meters and the minimum charge for rebate 
meters fixed at ös. per quarter. 


Swinton and Pendlebury.— PRICE IncREASE.—The 
price of electricity is to be increased by 25 per cent., or 75 per cent, 
above pre-war rates. 


St. Annes.—Loas Rerusat.—The recent applications 
of the Council to borrow £15,000, and the Lytham Council to 
borrow £35,000, from the purpose of an electricity supply in bulk 
to Lythan by St. Annes has been refused by the M.H., which, in 
pointing out the financial loss that would be involved in the 
scheme, expresses Willingness to consider any alternative scheme 
which might be brought forward. At the Lytham inquiry some 
time ayo, the inspector for the Ministry, Colonel Ekin, pointed out 
that the cheapest way of supplying the west end of Lytham, at all 
events, with electricity, would be by extending the St. Annes 
cable. St. Annes was prepared to do this some years ayo, but the 
Lytham Council refuted the idea. 


St. Helens.—Extenstons.—The B. of T. is prepared to 
support the Electricity Committee's proposals for extensions, and it 
has been resolved that a 5.000-KW. turbo-alternator, auxiliaries, 
and accessories, be purchased at a cost of £57,960, and application 
be made to the M.H. for sanction to borrow £57,100 for electricity 
purposes. The electrical engineer reports that it will be necessary 
to renew the sections of the old economiser at a cost of £1,440, 


Stafford.—Price Revision.— The T.C. has adopted 
the following new tariff for electricity :—Lighting, up to 700 
unite per quarter, 74d.; 700 to 1.400, 74d.; 1,400 to 2,000, 74d. ; 
2.000 to 3.000, 7d.; 3,000 to 4,000, 64d. ; 4,000 to 5,000, 64d. ; 
beyond, ‚öd. Power, up to 200 units per quarter, 44d.; 200 to 


1,000, 4d.; 1,000 to 3,000, 3łd.; 3,000 to 6,000, 34d. ; 6.000 to 
10,000, 3d. ; 1Q000 to 26,000, 24d. ; 25,000 to 60,000, 24d. : beyond, 
24d. There is a discount of 5d. per cent. for prompt payment of 
acoounts. 


Sunderland.— PRICE Revrsion.—The coal clause at 
present in force as regards other L.T. consumers is to be applied 
also to general lighting. domestic heating, and cooking rates, as 
from the next quarterly reading of the meters, in respect of all 
increases in the price of coal above 23s. per ton delivered into 
works bunkers. Further, that the unit price in the H.T. tariff now 
current be increased from 0'4d. to 0°5d. The charge for electricity 
supplied to the Corporation tramways from September 3rd is to be 
subject to the same coal clause as at present applies to other L.T. 
consumers for all increases in the price of coal above 23s. per ton 
delivered into works’ bunkers. 


Thirsk and Sowerby.—Pusuic Licatinc.—The P.C. 
has asked the Northern Counties E.S. Co. to undertake the public 
lighting of the district, using the present lamps, the Council 
taking the risk of accidents owing to the condition of the lamp 
standards, 


Tuam. —PuBLIC Licurina.—The Town Commissioners 
have accepted the tender of the Electric Lighting Co., at £110, for 


the lighting of the town. Baltina Gas Co. also tendered for the 
work. 


Walsall.—ExTENsIoNs.—The E.C. proposes to expend 
£5,921 in extending mains, feeders, and conduits, and in providing 
transformers and switchgear for giving a supply to new customers : 
to apply to the M.H. for sanction to borrow the further sum of 
£44,000 for the following purposes in connection with the elec- 
tricity undertaking, viz. :—Mains, £38,000; consumers’ trans- 
formers and switchgear, £5,000 ; services, £1,000; and also for 
sanction to borrow the further sum of £11,900 in respect of 
Birchills power house and external works, such sum being made 
up as follows :—Buildings, canal intake, &c., £5,320 ; turbines, 
switchgear, &c., £1,150 ; boiler-house plant, £4,850 ; transformers, 
£130 ; switchgear, £450. 


Walton-on-Thames. — PROPOSED PRICE INCREASE.— 
The Urban E.S. Co. is to apply for the charges for electricity to be 
increased from 8d. to 10d. per unit. 


Winchester. —PRICE INcREASE.—The T.C. has increased 
the price of electricity by a further 15 per cent. as from the 
September meter readings. 


TRAMWAY AND RAILWAY NOTES. 


Ashton-under-Lyne.—New TRack.—The Corporation 
proposes to lay a double tramway track in place of the single track 
between Ashton and Bardsley, where the tramways join the 
Oldham section. 


Ayr.—The Town Council is considering the estimated 
cost of renewing the track from St. Leonard’s Church to Newton 
Station. the sum being £38,400; also doubling the track to Prest- 
wick Toll, and renewing the double track from Newton Station to 
the car-sheds, £15,500. The engineer of Glasgow Corporation 
tramways is to report. 


Bolton.—FUTURE DEVELOPMENT.—The Tramways Com- 
mittee hasappointed a Sub-Committee to consider the future develop- 
ment of the tramways. 


Blackpool.—STRIKE.—After a stoppage of nearly six 
weeks, the strike of electrical fitters, &c., in the Corporation tram- 
way depot has been settled. The men’s demand for pay on the 
same basis as fellow craftsmen in Preston area, has been conceded, 
aod work was resumed on September llth. The settlement means 
an advance of 2d. per hour on wages paid prior to the strike. The 
question of back pay has been referred to arbitration. 


Bournemouth.—On the 9th inst. Section “G.” Engi- 
neering, of the British Association, which met at Bournemouth, 
in the afternoon, paid a visit to the tramway generating station of 
the Corporation, where demonstrations were given of electric 
welding, oxy-acetylene welding and cutting, and the sorbitic treat- 
ment of rails in situ. 


Bradford.—NEW Cars.—There has recently been a good 
deal of public condemnation of the local tramway service. Twenty- 
six new cars and 100 new motors have been recently ordered, and 
the first new car was dispatched from the builders last week. The 
chairman of the Committee (Alderman E. Priestley) told the City 
Council, last week, that 20 cars has been lost completely, and more 
than 50 others were not available for service. Some at present 
running, he added, were not “very stable in their movements ; 
improvement could not be otherwise than slow. . 

WaGEs.—Inspectors, iinesmen, and telephone men are to be paid 
3s. 6d. per week in lieu of payment for overtime, from the date of 
the last recent award to tramway workers. 

The Tramways Committee reported, last week, that it had con- 
sidered a report with reference to negotiations with the Phenix 
Dynamo Manufacturing Co., with the object of secaring the 
removal of the temporary tramway laid through the Thornbury 
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housing site, and used during the war by the company, under 
terms of agreement, for conveyance of materials, and that the 
Committee had instructed the Town Clerk to serve notice on the 
company, as provided for in the agreement, to determine its use 
of the tramway. 

Canada.—A suggestion has been made by the Municipal 
Board of Control, Toronto, to establish municipal works for the 
manufacture of tramcars, in view of the fact that the city 
proposes to acquire the tramcar system which is now operated by 
a company whose franchise expires in 1921. The following opinion 
of a Sub-Committee of a Municipal Transport Commission has been 
given to the Commission :—" It would not be prudent for the city 
to embark on the manufacture of street cars. The investment 
entailed would be so extensive as to burden tramway operation 
with large overhead charges which would seriously affect the 
economical administration of the system. After the primary needs 
of the consolidated tramways are met, the number of new cars 
required annually would not be sufficient to justify the maintenance 
of such a factory. Indeed, on this Continent, it was found by 
operating companies, almost without exception, most advantageous 
to purchase their requirements from the comparatively few manu- 
facturers who specialise in tramway-car production." The 
municipal ofticials have recommended that the city should 
purchase its tramcars from concerns manufacturing them, instead 
of constructing its own cars. British firms interested in this 
matter, says the Board of Trade Journal, should communicate with 
Mr. R. C. Harris, Commissioner of Works, City Hall, Toronto. 


Continental —SwEDEN.—According to Tidens Tegn, of 
Christiania, the Swedish Minister will make next year, to the 
Swedish Parliament, an application for a credit of 90,000,000 kroner, 
in order to electrify the Stockholm to Gothenburg railway. The 
line will have a length of 458 km. The electric power required 
for this service is put at 30,000 kw., half of which will be drawn 
from the Trollhattan Falls; 14 transformer stations sre included 
in the scheme. So soon as the credit is voted, work will be begun, 
and is expected to last three years. Speed up to 80 km. per hour 
is expected to be realised eventually on this line. The scheme has 
special interest in that it forms part of the work contemplated to 
create a great international traffic highway between Europe and 
Russia by way of Finland, and so compete with the German lines. 

ITALY.—There has been formed at Varese the Società Prealpina 
di Trasporti for the acquisition and working of the Menaggio to 
Porlezza Railway, and its conversion to electric traction. The 
capital of the undertaking is 750,000 lire. 

SWITZERLAND.—The Swiss State Railways Administration has 
approved the scheme for the electric conversion of the Erstfeld- 
Lucerne, Arth-Goldau-Zurich, Zug-Lucerne, and the Immensee- 
Rothkrenz lines (together 141 km.) at a cost of 43,500,000 fr. A 
credit of 37,500,000 fr. has also been voted for the Barberine 
central in the Canton of Wallis, which will supply energy to the 
West Switzerland lines. The programme of the work is as 
follows :—Erstfeld-Bellinzona, 109 km., to be opened in 1920; 
Bellinzona-Chiasso, 55 km., to be opened in 1921 ; Erstfeld-Lucerne, 
60 km., to be opened in 1921; Arth-Goldau-Zurich, 45 km. ; Zug- 
Lucerne, 28 km.; Immensee-Rothkreuz, 8 km.; Rothkreuz- 
Rupperswill, 40 km.: Rupperswill-Aarau, 6 Km.; and Aarau- 
Olten, 13 km.—all six to be opened in 1922, The line Lurcerne- 
Olten-Basel will be opened in 1924. Transformer sub-stations are 
planned at Steinen and Thalwill. Between Amsteg and Steinen 
the H.T. current will be carried underground by 120 sq.mm. cable, 
so as not to disfigure the landscape. 

FraNncg.—The tramway workers at Marseilles. on Friday last 
week, decided on a 24-hours’ strike. The seamen and gas works’ 


employés were also on strike. 

Egypt.—Strike.—The Cairo tramway strikers have 
offered to resume work if they are paid for the strike period, and 
receive an immediate advance and a promise of favourable con- 
sideration of their demands in a month's time. 

The Alexandria tramway workers have struck work on the eve 
of the festival of Bairam, when their services are most required. 
Newspapers advocate pressure on the Government to induce it to 
take a strong line. 

Exeter, —ELECTRIC VEHICLES.—The City Council will 
adopt electrically-propelled vehicles in lieu of horse traction for 
the purpose of collecting house refuse. Five Edison 2-ton vehicles 
are to be obtained, at a cost of £1,304 per vehicle; a generator and 
switchboard, at an estimated cost of £500; and a garage, £2,312. 
It is estimated that this mode of collection will save £1,900. 


Huddersfield.—AcciDENT.—On September 12th a motor- 
wagon in attempting to get ahead of a tramcar going in the same 
direction, got jammed between it and a car coming the opposite 
way. There were two ladies besides the driver in the motor-wagon, 
and all received severe injuries, the driver in particular. Both 
Cars were badly smashed in front, and the motor was lifted off the 
ground by the force of the collision. The accident caused a delay 
in the tramway service for a time. 


London.—Traffic on the London and South-Western 
Railway was upset at noon on Friday last week, when a bullock 
rushed from the Nine Elms depot up the line. Receiving slight 
shocks from the live rail, he became wild and had almost reached 
Clapham Junction before he fell on the live rail and was killed. 
The current had to be cut off while the animal was removed, causing 
delay of half an hour to traftic on the electric system. 

An L.U.T. tramcar was derailed at Kew Bridge on Friday 
evening last week, and traffic on both lines was held up for some 


Through an engine breaking down, traffic on the G.N. electric 
line from Finsbury Park to Moorgate Street was delayed. 

At 8.30 on Saturday evening a water main burst in the High 
Street, Wandsworth. At 10 o'clock on Sunday morning agas main 
burst, and half an hour later a main electric cable supplying the 
L.C.C, tramways, fused and set fire to the escaping gas. The fire 
was quickly subdued, but the High Street was blocked, and the 
tramway service held up. 

The axle of a tramcar broke, during the rush hour, in Kennington 
Park Road early on Tuesday, and traffic had to be diverted. Two 
tramcars collided at the junction of Vassal Road and Brixton Road, 
and three injured lady passengers were taken to hospital. 


Oldham.— ELECTRICITY CHARGES.— The Tramways Com- 
mittee is asking the Electricity Committee to reconsider the 
charges made to the tramways, as it contends it is paying more 
for energy than are other authorities. 


Sheffield.—STRIKE.—Early on the morning of September 
llth the tramway employés decided on an immediate stoppage of 
the service. Strike pickets were posted, and no cars were allowed 
to leave the sheds. The week’s notice given by the men expired at 
midnight on September 10th. They demand 2s. per hour, 
which is more than the 12s. increase asked for by the National 
Federation, and an overtime rate of time-and-a-half for all 
grades of Sunday workers. The Tramway Committee offered to 
concede the Sunday overtime rate, but stipulated that it would be 
paid only to employés after completing a year’s service, but the 
men demand payment without any distinction as to length of 
service. 

The strike spread to Mexbro’ and Swinton, where the 
employés of the local tramway company declared a stoppage on 
Saturday morning. Thus the three linked-up systems, Sheffield, 
Rotherham, and Mexbro’ were idle. A deputation of strikers met 
the tramway authorities on Saturday, and it was afterwards intimated 
that the chairman of the Tramways Committee had promised to 
bring the deputation before the Committee at an early meeting. 
A demonstration by the strikers was held on Saturday, but little 
public sympathy was evinced. 

The men acted against the orders of the National Federation 
in declining to wait for arbitration. 

The strike ended on Tuesday night, the men agreeing to resume 
work, provided that all strikers were reinstated immediately. 


Wages Dispute.—The tramway workers’ claim for 
increased wages entered on a fresh phase on the 15th inst., when a 
preliminary meeting was held by the Court of Arbitration at Old 
Palace Yard, Westminster, to discuss the procedure to be adopted 
in the arbitration inquiry already agreed upon between the parties, 

On the employers’ side the following bodies were represented : 
The Municipal Tramways Association, the Tramways and Light 
Railways Association, and the London General Omnibus Co. ; 
while the employés were represented by the Negotiating Committee 
of the National Transport Workers’ Federation and the secretary 
(Mr. R. Williams). The Arbitration Committee consisted of Sir 
William Mackenzie, Colonel Denny, and Mr. Button. A two hours’ 
discussion on procedure took place, both sides being heard. 
Arrangements were made for the arbitration proceedings to be 
openea on the 23rd in London, at which all parties will be able to 
appear and give evidence. It is learned that the arbitration will 
be national in scope and character, and that the evidence will 
probably be taken at one centre in London. At present it is 
unlikely that there will be a number of district inquiries. 


TELEGRAPH AND TELEPHONE NOTES. 


Aircraft Wireless.—In connection with the granting of 
temporary provisional authority for the installation and use of 
wireless apparatus in aircraft, as announced in our last issue, the 
Air Ministry makes the following announcement :—For the 
present the wave length suggested for wireless telephony is 440 
metres. This is the wave length which the existing Air Ministry 
wireless telegraph stations at present employ for work with aircraft. 
The announcement yives particulara of the provisions which will 
probably be found in the Postmaster-General’s licence. The 
sending apparatus installed at any aircraft station shall be capable 
of using waves of 600 metres interrupted continuous wave, and 900 
metres continuous wave ; 220, 300, 450, and 500 metres interrupted 
continuous wave, and 200-550, 650-950. 2,000-3.000 metres con- 
tinuous wave may also be used for transmission when authorised 
by the Postmaster-General. Should an aircraft station be also 
fitted with a supplementary installation on long continuous waves, 
this shall be capable of using the wave length of 2,400 metres. 
The range of wave lengths for which the receiving apparatus may 
be constructed is not limited, but the apparatus must be capable of 
receiving on 600 metres and 900 metres, and on 2,400 metres when 
a transinitter working on this latter wave length is installed. 

During the recent Continental trip of the British airship 
R 33, by special arrangement with the Marconi wireless station 
at Wormwood Scrubbs a complete summary of the news 
of the day was dispatched to the airship from the Times oftice, 
The last sentence of the summary was received by the airship 
about 4 a.m. on the morning of the llth inst, whilst she was 
flying at a height of 4,000 ft. over the North Sea, and the 
passengers at breakfast two hours later each received a copy. 
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Egypt.—A Colonial representative of a British firm, 
writing to the Evening News from Alexandria, Egypt, draws atten- 
tion to the telephone facilities in that country. He had, the 
writer states, in his rooms on August 30th last, at his botel, at 
different times five buyers of English goods that he was selling. 
Their nationalities were, respectively, Italian, Greek. French, 
Egyptian and Syrian. They all found it necessary to telephone to 
their respective premises, and the writer made a note of the times 
taken to reply. Each spoke in his own language when asking for 
the number, and in no case did the connection take more than 15 
seconds! The writer rang a number himself later, and was 
answered in fairly good English that the number was engaged, but 
that the operator would put him through as goon as it was free. 
He waited 90 seconds, the bell rang. and he was through, after 
recelviog an apology from the operator for being kept waiting! 
Having made inquiries, the writer adds that he finds the average 
age of the operators (girls) is 18 years; installation is practically 
immediate, and although the instruments have to be imported, 
the service is much cheaper than in England. It is a condition 
trat all operators must be conversant with at least four languages 
before being employed, although the joining age is 16 years. 


Ireland.—It is reported from Dublin that the Post Office 
telephone and telegraph wires were cut by Sinn Feiners on the 
14th inst., at Rockenham, West Cork. Inconvenience was caused 


in the district of Monkstown and other places, cut off from direct 
communication with Cork. 


Malta,—The postal and cable censorship will be removed 
in Malta, as from September 15th. 


Switzerland, — The Federal Council has approved a 
Bill increasing the telephone and telegraph charges. 


Telephone Delay.—The telephone service at Fleetwood 
was in such a state of congestion last week, that merchants wired 
to the district manager at Preston offering to pay his expenses if 
he would travel to Fleetwood by aeroplane to ascertain first hand 
the state of the service. He did not avail himself of the offer. 


The Marconi Co.—It is understood, says the Sunday 
Evening Yeleqram, that the parent company has sold its entire 
interest in the American subsidiary on very good terms to the 
General Electric Co., of New York. A new company will be 
formed, and it is probable that the existing shareholders of the 


American Marconi Co. will be given an opportunity to exchange 
into it on attractive terms. 


The Telephone Service.—According to the Times, the 
Postmaster-General (Mr. Illingworth) has consented to receive a 
deputation, ou October 2nd, from the National Union of Manu- 
facturers on the subject of the telephone service. 


Wireless to Ships.—Marconi’s Wireless Telegraph Co. 
announces that long-distance messages can again be accepted for 
transmission through its high-power wireless station at Poldhu, 
to ships which are not within range of any other Br.tish coast 
station. The Poldhu station communicates with ships at night 
only and its range is about 1,500 miles. The address of radio- 
telegrams for transmission by this service must include (1) the 
name of the addressee; (2) name of the ship; (3) “ Poldhu.” 
Messages should be handed in at any postal telegraph otħice in the 
United Kingdom, or at the company’s offices; the rate per word 
being 2s. 10d. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 


OPEN. 


Australia.—SyDNeEY.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council. Three 2,000-K v.a., 33,090/5,0°0-volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 

December 1 9th.-—-Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumps. electric motors, &c., for the low-level pump- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney." 

MELBOURNE. — P.M.G.'s Department. 
Automatic switchboard at Collingwood. 
this issue.) 


Bradford.— October 9th. Electricity Department. Two 
1,500-KW. rotary converters, transformers, Kc : induced draught 
plant and chimneys, and three economicers. (September 12th.) 


Dundee.—October 8th. Electricity Department. E.H.T. 
awitchgear acd concrete cell-work at the Carolina Port Main gen- 
erating station. Section “ A,” gwitchgear for one 5,000-KWw. 
turbo-generator and six feeders ; section “B,” alterations and 
additions to present switchgear, for two 5,000-Kw. turbo-generators, 
one feeder and one 500-Kw. transformer. (See this issue.) 


Grimsby.—September 25th. Electricity Department. 
Two 1,000-KW. converters and D.C. and A.C.. L.T. switchgear ; E.H.T. 
awitchgear and cubicles; coal and ash-handling plant; 30-ton 
electrically-driven travelling crane. (August 22nd.) 


January 20th, 1920. 
Schedule 1,583. (See 


India, — LaHore.—Electric Supply Co. Generating plant, 
two 1,000-Kw. and two 600-KW., three-phase, 6,600-volt turbo- 
alternators, &c. ; boilers, mechanical stokere, &c.; sub-station 
plant, H.T. and L.T. mains, &c. (Specifications available October let.) 
(September 5th.) l 

Madagascar.— March 1st, 1920. Directeur des Travaux 
Publica à Tanarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overbead 
transmission and distribution lines, and establishment of service 
ia the city. Ministère des Colonies, Paris. 


Manchester.—September 23rd. Electricity Department. 
Two 250-K.V.A., three-phase, static transformers : two 500-K.v.A, 


ditto. Mr. F. E. Hughes, Secretary, Electricity Department, Town 
Hall. Manchester. 


September 22nd. B.of G. Electric lamps for 12 months. J. 
MacDonald, Clerk to B. of G., Union Offices, All Saints, Manchester. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (I. division), 43, Kue de Ruoms, Paris. 


New Zealand.— NaPiER.—September 30th. B.C. Tram- 
way rails, points, crossing, special trackwork, &c. ; trolley, test and 
span wires; tramway poles and sleepers. Town Clerk, Borough 
Council, Napier.* 

South Africa.— WORCESTER (Care PROVINCE).—Tenders 


are being invited in connection with the extension of the power 
station and the installation of additional plant. 


St. Helens.—October 4th. Electricity Committee. One 
5.000-Kw. steam turbine, with condensing plant and auxiliaries. 
(See this issue.) 


Warrington, — October ‘th. Electricity Committee. 
H.T. and L.T. lead-covered cable. (See this issue ) 


West Ham.—September 23rd. Electricity Department. 
One 1,000-Kw. turbo-alternator, one 10,000-Kw. surface condensing 


plant, two water-tube boilers, superheaters and stokers. (Sep- 
tember 12th. 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia.—Prahran and Malvern Tramways :— 
100 sets air brakes, £13,881.—British Westinghouse E, & M. C^., Ltd. 


n : —Meibuurne Age. 
Bradford.— Electricity Committee :— 


Three water-tube boilers, superheaters and mechanical stokers.— Babcock 
and Wilcox, Ltd. 


Cooling tower and chimney for ccoling stack.—Peter Brotherhood, Ltd. 


Glasgow.— Electricity Committee :— 
Cranes for s3b-stations, £4,738.—Sir Wm. Arrol & Co., Ltd, 


Oldbury.—U.D.C. :— 


Restoring’ electrical system at the sewage diszosal works.—Shropshire, 
VW orcestershire & Staffordshire B.P. Co. 

Electric blower.--Brvan Donkin Co., Ltd. 

Motors.—General Electric Co. 

Stereophagus puipp.—Pulsometer Co. 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Friday, Reptember 19th. At the Institution of 
Civil Engineers, Great George Street, 5.W.1. At iu.30a.m. Autumn 
meeting. 

Junior Institution of Engineers.—Saturday, September 2th. Visit to the 
National Physical Laboratory, Teddington. Meet at Teddington Station 
(lL, & S.W. Railway), 2°45 p.m. 

Institute of Metals. - Wednesday, September 24th, 
September 25th, at Sheffield. Annual Conference. 
Shipping. Engineering and Machinery Exhitétlon.—September 25th to 

October ivth,. At Olympia, West Kensington, W. 


and Thursdas, 


NOTES. 


Alteration in Time of Publication of the “ Electrical 
Review.” — As the result of recent changes in the arrange- 
ments for printing the ELECTRICAL Review, due to new 
terms adopted in the printing trades and to the rapidly 
expanding increase in the circulation of the journal, it has 
been necessary to defer publication until Friday afternoon. 
We very much regret the necessity of this alteration, 
involving a departure from the established practice of very 
many years, but the new conditions leave us no option. 
The journal will in future be on sale in London at 4 p.m. 
on Fridays; copies sent by post or obtained through local 


agents will reach the hands of subscribers on Saturday 
mornings. 
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West Midlands District (Whitley) Council. — Thc 
secretary ot the City of Birmingham LEiectricity Supply De- 
partment informs us that at a conference in Birmingham on 
Monday last (convened by the Lord Mayor) of representatives 
of electricity supply undertakings and of trade unions con- 
cerned, it was unanimously decided to take steps forthwith 
tor the setting-up of a District (Whitley) Council for the 
electricity supply industry for the West Midland area, com- 
prising the counties of Shropshire, Stafford, Warwick, and 
Worcester. A small committee consisting of three repre- 
sentatives from either side was elected to draw up a con- 
stitution, and steps were taken for subsequent separate 
meetings of employers’ and employés’ representatives respec- 
tively,.to deterinine the method of election of members of 
such District Council, and the subsequent joint meeting of 
voth sides to bring the District Council into being. 


The Federation of Technical and Scientific Professional 
Associations.—A meeting of the Federation of Technical and 
Scientific Associations was held in London on the 6th inst., 
to which kindred associations had been invited to send 
representatives. Fourteen associations were present, repre- 
senting the interests of about 50,000 professional officers and 
vervants. ‘The meeting was presided over by Mr. A. C. J. 
Charlier, the president of the Federation. The draft pro- 
posals for the constitution of the Federation were considered, 
and many useful suggestions were adopted. It was agreed 
that all duly qualified bodies which accepted the constitution 
and adhered to the Federation by the date of the next meet- 
ing, viz., October 18th, 1919, should be considered original 
members of the Federation. It was also decided to form a 
Group Committee for each professional interest represented, 
to udvise the Federal Council. At the conclusion of the meet- 
ing, the representatives of the British Association of Chemists 
announced their intention of joining the Federation, and Mr. 
N. Wyld intimated that the Society of Technical Engineers 
would prabably become a member. 


Feasibility of 220,000-Voit Transmission.—T he results 
of a detailea investigation to determine whether 220,00U-volt 
transmission is economically and technically feasible in the 
near future were presented quite fully ın the June 25th 
issue of Klectrical World. ‘The opinion there expressed by 
Mr. A. E. Silver of the Electric Bond and Share Go., was that 
such high-voltage transmission 1s unmediately possible. Ln 
this belief he was supported by numerous speakers at the 
Lake Placid convention of the A.J.E.K. during the same 
week, Where the paper was presented, although certain 
problems which are not fully solved were pointed out and 
attention called to further research that 1s necessary to 
meet the requirements of such transmission in the best 
manner. A concrete opportunity for application of this high 
voltage was cited by Mr. W. S. Murray, formerly electrical 
engineer of the New Haven Railroad and conservation 
engineer for the Government, who referred to a super- 
power line which ìs proposed between Washington and 
Boston to serve a territory measuring about 450 miles 
(724 km.) long by 150 miles (241 km.) wide. In 
considering the paper, several speakers expressed them- 
selves in favour ot the earthed Y-connection, questioned 
the advisability of eliminating line protection entirely, and 
raised objections to high-tension switching. Others questioned 
the advisability of eliminating spare transforiners, suggested 
the use of link insulators instead of cement-and-pin type, 
expressed the opinion that use of 15 disks in series on an 
earthed line is unduly conservative, and mentioned factors 
that become important at high voltages. Operation of 220,0U0- 
Volt transmission lines without spare transfurmers 18 con- 
sidered unwise by Mr. A. F. Bang, Pennsylvania Water Power 
Co., Holtwood, Pa., who favours single-phase transformers in 
preference to large three-phase transformers for this service. 
He also questioned whether external cooling of transformers was 
Justified in every case. Mr. P. W. Peck, Junr., expressed the 
belief that a line built according to the plan outlined in Mr. 
Silver’s paper would be more reliable than present 33,000-volt 
lines, and that link-type insulators would overcome most objec- 
tions to insulators, since they show very little depreciation 
even when made of poor porcelain. Several factors which are 
of no consequence at low potentials become serious in the 
design of high-voltage apparatus, pointed out Mr. J. F. 
Peters, Westinghouse E. & M. Co., one of them being the 
electrostatic field. Short-circuit stresses will not be so severe 
on high-tension transformers because of the greater magnetic 
leakage. Some difficulties will be involved in transporting 
and handling the apparatus in sizes such as will be required. 
While sorne speakers inferred that there might be less insula- 
tion on the earthed end of Y-connected transformers. Mr. 
Peters pointed out that there should not be less insulation 
between turns, because just as great if not higher voltage is 
Impressed there. 


Electric Vehicles.—In the July issue of the Electric 
Vehicle Mr. J. W. Beauchamp, director of the E.D.A., dis- 
cusses the advantage of the electric vehicle. For the moment, 
he says, 1t seems desirable that manufacturers and the supply 
undertakings should consider the question of letting out 
Vehicles on trial to possible customers. Such trials would 
bring home as nothing else could the advantages and economy 
to be achieved in the running of an electric for certain 
classes of work. One of the chief difficulties in pushing the 
electric vehicle at the present time is the apparent high 

cost, yet the most effective canvassing consists in the 


loan of a vehicle with an accomplished and obliging driver 
who would endeavour to get the best out of it and show to the 
borrower its full possibilities and advantages. It would 
appear that electric vebicles to-day are principally employed 
by a comparatively limited number of large organisations 
Which have rapidly acquired considerable fleets of the vehicles. 
(‘he man who only requires one or two has not been exploited 
sufliciently as yet. 


Magneto Developments. — The Revue generale de 
Uktectricité of July dth describes French patent No. 487,287, 
of Brown, Boveri & Co., of a magneto in which the coil and 
magnets are fixed. The variation of the magnetic flux is 
effected by rotating an armature, consisting of laminated iron, 
between the poles of the magnet. Sketches are given. French 
patent No. 484,580, of K. Malivert, relates to an arrangement 
by which the maximum spark may be obtained for any ad- 
vance or retardation of the sparking. In the usual construc- 
tion the adjustment of the timing of the spark causes the 
break to take place before or after the time at which the 
maximum spark would be produced. In the design now 
described, the poles of the magneto are embedded in a 
cylindrical frame of non-inagnetic material—slotted to avoid 
eddy currents—and may be rotated so that the poles take 
up a position depending on the advance or retardation of the 
spark. By this means the break always takes place in the 
best position for obtaining a good spark. 


Detecting Overheated Bearings.— Certain double icdides 
of mercury with other metals are dimorphic and exhibit a 
more or less pronounced colour change at the transition point. 
H. T. Pinnock has made a study of these in order to deter- 
mine Which compounds are most suitable for use as visible 
indicators of overheating in bearings and machinery. 

The double iodide of silver and mercury, Agl.HyI,, is a pale 
lemon yellow powder at ordinary temperatures, but changes to 
a vivid carmine at 90 to 100 deg. C., the change in both 
directions being fairly sharp. With copper mercuric iodide, 
Cu,l.2Hyl,, the change from a vivid scarlet vermilion to a 
chocolate brown takes place at 60 to 70 deg. C. It was found 
that a mixture of the two, consisting of 85 per cent. of the 
copper salt and 15 per cent. of the silver salt, was more 
sensitive and gave an exceedingly sharp.transition from ver- 
milion to almost black at 60 to 70 deg. C. 

For application to bearings, &e., these compounds are mixed 
with white shellac spirit varnish, or, for higher tempera- 
tures, a medium such as 1s used in aluminium paints for 
steam pipes, in the proportion of 100 g. compound to 70 cc. 
of medium. This paint is best applied as a bull’s-eye or band 
on a zinc-white background. After the paint is dry, it should 
be protected with a coat of colourless oilproof varnish.—Chem. 
and Met. Engtnecring. 


Cast Rotor Windings for Squirrel-cage Motors. — 
Casting the bars and short-circuiting rings which comprise 
the induction-motur rotor windings in one operation is the 
radical development now being applhed by one motor manu- 
facturer. This cast winding ensures uniform cross-section, 
and perfect union between the bars and end rings, thus end- 
ing previous operating diificulties that arose from their open- 
ing. Better balance, greater rigidity, and increased durability 
are also obtained by this new process. 

Ventilation for either direction of rotation is obtained by 
means of a series of holes bored radially through the cast 
end rings. Freedom fromm blow-holes and other imperfections 
is secured through spiral casting and machining methods. 

The method of casting the rotor winding is particularly 
interesting because it 1s done in place. That is, the stripped 
rotor serves as the mould in which the bars are cast, thus 
simplifying construction and minimising expenses.—Electrical 
World. 


The Electrical Development Association.—Since the 
beginning of this month the Management Committee has sent out 
forma! invitations to electricity supply undertakers and to manu- 
facturers and contractors, inviting them to become subscribing 
members of the Association, and has received a very large number 
of replies of a satisfactory and encouraging nature from some of 
the largest, as well as the smallest, undertakings in the industry. 
Although a great deal of preliminary work has had to be done 
in formulating the articles of association and preparing a 
working organisation, the activities of the staff have not been 
concentrated on this work to the exclusion of all else; on the 
contrary. a very substantial amount of spade work has been 
accomplished, and a valuable goodwill established, so that 
“ E.D.A. is in a position to offer immediate results to contributors, 
Many readers will, no doubt, imagine that “ E.D.A." may be a 
very estimable institution, and all that, but that she—or it—can 
be of no poasible use to them; let them disabuse themselves of 
this idea, and write to the director, Mr. J. W. Beauchamp ; we are 
confident that he will demonstrate the contrary to their satis- 
faction. 


A Magnetic Sclerometer on Loan.—The new magnetic 
eclerometer has aroused great interest among the Universities and 
technical schools, and Messrs. Automatic and Electric Furnaces, 
Ltd.. have received many applications for the loan of an instru- 
ment. They have, therefore, decided to lend an apparatus, com- 
plete with samples of different steels having varying heat 
treatments, for short periods, for purposes of demoastration, to 
recognised educational authorities upon receipt of an application 
from principals or senior demonstrators. 


_—— ee 


Neer 
872 THE ELECTRICAL REVIEW. [Vol 85. No. 2,182, Seprmuezn 19, 1919, 


SS 


Baking Bread Electrically.—A French electrical journal 
gives information, says Engineering, on the progress recently made 
in Switzerland in the installation of electrically-heated bread 
baking ovens, the energy being furnished by water power. It 
quotes the following :—For baking 100 kg. of bread, the coal con- 
sumption in ordinary ovens is from 35to 50 kg. and 16 kg. in the large 
steam-heated ovens. The electrical energy required for baking the 
same quantity is from 45 to 50 Kw.-hours. The Journal of Electricity 
also gives some results of recent tests on a large oven installed by 
the Haynes Foster Baking Co. (Inc.), of Portland, Oregon, this being 


- the largest electrical installation of its kind west of Salt Lake City. 


The oven referred to is a Hughes continuous baking oven with a 
capacity of 650 12-0z. loaves. The electrical power used is A.C. 
220-volt, three-phase, 60-cycle, and the total current that can be 
used at any one time is 210 amperes, the heating elemente being 
balanced between the three phases. The heating units consist of 
6-heat units, each divided into three separate sections, with each 
section controlled by a 3-heat snap switch. The temperature used 
is from 400 to 500° F. The results of the tests are given in the 
following tables :— 


First TEST. 


Average Average Average 
Hours’ Loaves kw.-hours loaves  xkw.-hours 
Date. operation. kW-hours, 120z. per hour. per hour. per loaves. 
Oct. 7th 114 588 9,834 50 837 59°8 
» 8th 117 657 9,911 59°7 901 66°3 
„ 9th 9 570 7,483 633 832 76 
18th 144 1,024 13,286 71°9 932 17 


Total 4 days 46 2,839 40,514 61°7 881 70 
Daily average 11°56 710 10,128 


SECOND TEST. 


Oct. 23rd 84 545 8,671 64 1,020 62°38 
» 24th 12} 735 10,314 60 842 71°2 
„ 25th 10 653 9,688 65°3 969 O74 
Daily average 103 644 9,558 — — 674 


Expansion of the Telephone System.—The progress 
made in extending the telephone system to country villages in the 
years 1912, 1913, and 1914, resulted, according to the 7. 4 7. 
Journal, altogether in the opening of 453 exchanges in those three 
years, although the year 1912 was devoted rather to the closing of 
duplicate National Exchanges and the transferring of others to 
Post Office premises than to opening new ones. A like develop- 
ment during four years of war will not be expected, yet it is 
interesting to note that 176 new exchanges were opened in small 
country places during that period, viz., 95 in 1915 ; 13 in 1916 ; 9 in 
1917 ; and 59 in 1918 ; or 96 in England and Wales, 10 in Scotland, 
and 70 in Ireland. The respectable figure for 1915 is probably due 
to the completion of schemes which were mostly well under way 
when the war broke out, and the total for 1918 is due to a certain 
telephonic activity in the West of Ireland; for, of course, the 
work of developing new ground was not pursued in times when 
the expansion of existing exchanges was almost limited to the 
utilisation of spare plant and to orders connected with war work. 
The telephone system reaches every county in England and Scotland 
with the exception of the Orkneys and Sutherlandshire, which are 
still without an exchange; and in Ireland with the exception of 
Mayo, Leitrim, and Roscommon. The service has now been 
extended to Longford, and ss Athlone is partly in Roscommon it 
cannot be said that that county is entirely without the telephone. 
The counties in which the largest number of exchanges were 
opened in the period under review were Yorkshire with 9, Cork and 
Limerick 8 each, Essex 7, Weat Meath 6, Kent, Lincoln, Lancashire, 
Dorset, Kerry, Cavan, and Tipperary 5 each. 


Colliery Manager Prosecuted——At Hamilton Sheriff 
Court, John McBride, Broomside, Manse Road, Motherwell, was 
charged with contravention of the Coal Mines Act. It was 
alleged that respondent, being manager of Dalzell and Broomside 
Colliery, failed to carry out and to enforce tothe best of his ability, 
certain provisions of the Coal Mines Act relating to explosives, 
propping, the providing of refuge holes, and the construction and 
protection of electrical apparatus. It was alleged that in a section 
of the Blackband seam a certain portion of the electrical apparatus 
was not so constructed, installed, and protected, as to prevent 
danger, and that there was failure to have properly constructed 
bushes to prevent the abrasion of cables. Objections raised to the 
relevancy of the complaints, were repelled by the Sheriff, and a 
plea of ‘* Not guilty’ having been submitted, the trial was fixed to 
take place provisionally on October Ist. 


The Institute of Metals.—On Wednesday and Thursday 
next, September 24th and 25th, the Conference of the Institute will 
be held at Shetfield; it will be the largest on record, comprising 
400 representative metallurgists and engineers from every part of 
the British Isles, as well as the United States, Sweden, France, &c.. 
one-fifth of the entire membership (1,200) being resident abroad. 
A souvenir booklet to be issued in connection with the meeting will 
give a list of members present, the revised programme (which now 
includes a kinematograph display of brass-melting in the electric 
furnace), particulars of local works and products, and a map of 
Sheftield. 


Summer Time.—Summer time will end on the night of 
Sunday-Monday, September 2&th-29th, when Greenwich time will 
be reverted to. 


Reviving Plants with Electricity—Some account of a 


Horist’s experiments in reviving weak or stunted 

application of low-voltage direct current is peer gig plies 
Sutings. One of the experiments was tried on a small cactus plant 
which had been sent from Mexico, and which seemed to pine away 
rapidly. The cactus appeared to be nearly dead when the experi- 
ment was first tried. Two cells of a dry battery were used, the 
positive pole being connected to a nail placed in the soil of the 
flower pot, and the negative secured to the upper part of the plant 
The cactus brightened up atter one week's treatment, and in two 
weeks was growing nicely. Further experiments were tried on 
rose and fuchsia bushes with good results, care being taken to see 
that tho positive pole was always applied to the root, and the 
negative to the foliage of the plant. The resistance of a plant ig 
consiuerable, so that the flow of current is but a fraction of an 
ampere ; if an accumulator is used the current should, therefore, 
be suitably regulated. Several other experiments were tried. 
notably on a plum tree, which was treated with six cells, with the 
result, it is stated, that the tree blossomed out fully several days 
ahead of the others adjacent. Also an * ever-bearing ” strawberry 
plant was treated with two dry cells. This plant was left in the 
same row with other berry plants, and its increased size and fruit 
production is said to be striking. 


Educational.— BATTERSEA POLYTECHNIC, S.W.11.— 
The next session commences for day courses on September 23rd, 
and evening courses September 29th. Mr. A. T. Dover, W.I.E.E., is 
head of the electrical engineering department. Abridged calendar 
of evening classes can be obtained gratis on application to the 
Secretary. See our advertisement pages to-day. 


Appointments Vacant.—lInstructor in electrical main- 
tenance (£250—£300) for the Willesden Polytechnic ; instructor 
in electrical wiring and installation work for the Northampton 
Polytechnic Institute; shift engineer for the Bournemouth 
Corporation tramways ; shift engineer (82s. 6d.) for the Redditch 
U.D.C. electricity works. See our advertisement pages to-day. 


Magnetic Storm.—South Africa felt the effects of the 
electric storm which occurred on August llth and 12th, and was 
reported in our pages at the time. The storm was first observed on 
the telegraph lines of the Union between Cape Town and Beaufort 
West in the early hours of the Monday morning, and was the cause of 
the heavy delay in telegraphic messages on the Monday and Tuesday. 
Earth currents varying continuously in direction and intensity 
frequently neutralised currents up to 80 volts totally stopping 
communication on local lines in addition to train lines to the 
north-north-west and eastwards. The greatest intensity was 
observed to be over Cape Town during the forenoon. The storm 
decreased in intensity after 5 p.m., but strengthened later in the 
evening upto 65 volts, and was then observed to be almost as strong 
on northern and eastern lines beyond Beaufort West. The currents 
were also observed in Graaff-Reinet district up to 40 volts and con- 
tinued throughout the night. The earth currents were somewhat 
weaker on the Tuesday. but with quicker variations between Cape 
Town and Beaufort West, changing direction from north to south 
and south to north, and curtailing the working of the lines to one 
direction instead of duplex. The currents were not now so notice- 
able on the north and eastern side of Beaufort West and gradually 
weakened, and practically disappeared by 4 p.m. Two fairly large 
and one group of small spots were seen on the sun at Beaufort 
West.— Cupe Times. 


Electrical Precipitation of Tar Fog.—According to a 
communication presented by G. Davidson to the Canadian Mining 
Institute (7ransactionx, 1918, pages 252-258) the Cottrell process of 
electrical precipitation is quite able to deal with the crude gases 
produced in the distillation of coal, wood and petroleum, even at 
the high temperatures used in modern industrial processes. whilst 
the usual methods of tar fog removal in extractors require cooling 
of the gases. Davidson obtained cleaner distillates with electric 
precipitation than formerly. The treater chamber he used consisted 
of an iron pipe, 15 ft. high and 12 in. in diameter, provided with 
fused quartz insulators ; he passed about a million cb. ft. of gas 
through his heater per day, and the heater requires about 2 H.P. 
or 3 H.P. 


An Electric Tool-Tempering Furnace.—An electric 
tool-tempering furnace, using the barium-chloride and salt 
principle, says Engineering, is proving highly successful in the 
South Philadelphia works of the Westinghouse E. & M. Co. The 
chief advantages of this type of furnace over those using other 
fuels are constancy and ease of control of heat, cleanliness, equal 
heating of each atom of the specific part of the tool to be 
tempered, low cost of operation and excellence of the finished work. 
The furnace consiste of an outer shell, a cast-iron cylinder packed 
with firebrick. and an occasional layer of asbestos. The heat 18 
supplied by two pairs of electrodes built in on opposite sides of the 
walls of the inner chamber, The electrodes operate on a 16 to 
30-volt a.c. circuit. Carbon sticks are placed between the elec: 
trodes in the chamber to complete the circuit. The current is 
started on the 30-volt circuit. Salt is fed in, when it is melted it 
completes the circuit, and the carbon sticks are removel. A 
mixture of barium-chloride is then fed in, the final preparation 
being about 60 per cent. of barium-chloride. When the temperature 
of the liquid reaches 1,425° F. the voltage is lowered. The 
current regulation at the switchboard gives a quick and easy 
method of control, and the liquid, kept at one temperature, heats 
the tool uniformly from surface tocentre. The furnace throws of 
very little heat, a feature appreciated by the workmen, 
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Electrical Undertakings in China.— The total under- 
takings in China at present, according to the Jiji Shimpo, is 
168, and of these the number under *' foreign ” management 
is 49. Foreigners, states this authority, are under a disad- 
vantage of being unable to do business in China generally 
under their own names, and money is therefore invested by 
them in the shape of Joans to Chinese corporations. Through 
the South Manchurian Railway, Japan has invested 203,500,000 
yen, and through other concerns 1,555,000 yen. British sub- 
jects have invested 21,000,000 yen in their own names, and 
» 000,000 yen through Chinese concerns. 

Canton.—Canton Province shows the largest number of 
electrical concerns, the number of undertakings being 23. One 
of these is the British Tramway Co. The remainder are power 
and light companies, of which 18 are Chinese, three are 
British, and one Portuguese. The total amount of electricity 
supplied for power and light is 10,345 xw., and 800 for the 
tramways. The total number of lamps is given at 3,000,000. 
The principal sources of power are gas and oil, steam power 
being only used by two concerns. No water power is used. 
The general capacity of companies is small, as only four 
concerns generate over 1,000 KW. or more. 

Kiangsu.—The number of electrical concerns in Kiangsu is 
22; of these 19 are power and light companies, two tramway 
companies, and one, a French company, having a capital of 
8,000,000 francs, and operating in the French Concession, 
Shanghat. The majority of these companies are Chinese, two 
orly being British. The power developed in this province is 
considerably in excess of that in Canton, though the number 
of concerns is smaller, figures being as follows :— 

KW. 
Power generated by power and light concerns 24,158 
Power generated by tramway companies a hat 1,450 
Amount produced by the French combined concer 1.500 
Lamps lighted, about i Aas wee wee ees 900,000 


Steam power is universally used. The Shanghai Electric 
Tramway Co. is under British management, and its capital is 
£338,000. 

Shengking.—It is in Shengking that the Japanese are chiefly 
interested. There are 13 electric concerns under Japanese 
management, as against two or three managed by Chinese. 
Of the 13 concerns, some are nominally joint Sino-Japanese 
undertakings. The total quantity of electricity generated by 
these Japanese or Sino-Japanese concerns is 20,000 kw. This 
is almost entirely consumed by Japanese business undertak- 
ings in the provinces. The only trainway of any consequence 
is one of 25 miles in length, operated by the South Man- 
churian Railway Co. with 60 cars. The total number of lamps 
is 180,000, and the total capital invested 213,800,000 yen, of 
which the South Manchurian Railway Co. accounts for about 
200,000,000 yen. The largest establishment is the No. 1 power 
house of the South Manchurian Railway Co.. which generates 
(by steam power) 4,500 Kw., and lights 63,000 lamps in Dairen 
and neighbourhood. The second largest concern is the No. 2 
power house of this company at Antung, which generates 
866 KW. by gas power, and lights 16,000 lamps. There is 
a third power house owned by the same company at Mukden, 
and the Manchurian Electric Light Co., with a capital of 
150,000 yen, operates in Kai-yuen and that neighbourhood, 
but these are not large concerns. The largest Sino-Japanese 
concern is the Yingkow Hydro-Electric Co.; capital, 2,000,000 
yen. It generates 850 Kw. by steam power, which supplies 
15,000 lamps. The Kwantung Government operates another 
power house in Port Arthur, which lights 11,000 lamps. 
There are few other electrical concerns in this province. 

Shantung.—Developments in Shantung are backward. 
There are no tramways, and only four concerns under Chinese 
Management. Foreign enterprise is limited to establishment 
under the management of the Japanese authorities. The total 
electricity generated in the province is 5,000 Kw. The chief 
establishment is the Tsingtau power house, supplying 2,500 
KW. by steam power for 30,000 lamps. There are electric light 
companies in Tsinan, Chifu, and Tsining, with 6.000 to 9,000 
lamps each. The article concludes by stating that with the 
exception of the above-mentioned provinces of Shantung. 
Kiangsu, Canton, and Shanghai, Japanese capital is invested 
only in Chilili, Hupeh, and Kirin, with a total amount of only 
some 670,000 yen. 

Thus the electrical business in China is only awaiting 
foreign capital for development.—B.0.T. Journal. 


Metallic-Arc Electrode Temperatures.—T he observations 
on metallic arcs made by Messrs. A. Hagenbach and K. Lang- 
bein (Archives des Sciences Naturelles, Genève, 1919, pp. 
48-54) tend to support the assumption that the constancy of 
the temperature of the crater of carbon electrodes is explained 

y the assumption that the temperature observed represents 
the boiling point of the carbon. and is independent of the 
heating current. Hagenbach and Langbein experienced con- 
siderable trouble with metallic arcs, which are notoriously 
unsteady, especially when measuring the temperatures of the 
cathodes. The method used—photometer of K6énig-Martens— 
is the same that O. Lummer applied in his recent researches 
on carbon arcs, and the softening or melting of carbons, and 
their carbon-crater temperature, 4,200 deg. O. absolute, agrees 
with Lummer and others. Anode and cathode temperatures 
were determined; temperatures are understood to refer to 
the anode unless otherwise stated. With increasing cur- 
rent intensity, the brightness of the light, says Engineering, 
In some. cases increased visibility until a certain current 
Intensity waa reached, above which the brightness and 


temperature remained steady. That was so with silver, 
copper, iron, and nickel; a large range was found for 
silver; the smallest for nickel; with silver, constancy 
was not attained. In the case of copper a current of 2 
amperes gave a temperature of 2,235 deg. C. absolute, which 
rose to 2,450 deg. when the current was raised to 10 amperes, 
and did not change any further with current intensities up 
to 18 amperes. The tungsten arc proved practically constant 
at 4,150 deg. C., or 4,250 deg. C. for all current intensities. 
The temperatures of the cathode were, as with carbon, alwaye 
lower; thus with copper the cathode temperature did not 
exceed 1,450 deg., remaining about 1,000 deg. below that of 
the anode; with iron, the anode yielded 2,495 deg. to 2,608 
deg., whilst the cathode did not heat above 2,430 deg., with 
nickel the anode temperature varied, with the stated varia- 
tions of the current intensity, between 2,430 and 2,450 deg., 
whilst the cathode maximum was 2,365 deg.; tungsten gave 
4,250 deg. at the anode, and 3,000 deg. at the cathode. Alu- 
Ininium, zinc, and magnesium differed from the metals so 
far mentioned in giving the same temperatures at both the 
electrodes, 3,350 deg. to 3,450 deg. for aluminium, 2,350 deg. 
for zinc, and about 3,000 deg. for magnesium. These latter 
temperatures are unexpectedly high, and the suggestion is 
made that the temperatures observed are not those of the 
boiling metals, but those of the oxides, which are much less 
volatile than the metals, and might, hence, be considerably 
superheated, and have also high melting points. The sug- 
gestion finds some support in special observations made in 
atmospheres of nitrogen, whilst the figures so far given all 
refer to arcs burning in air. In nitrogen the temperatures 
were all much lower, by as much as 1,000 deg. in the case of 
aluminium, but this applies only to the three metals Al, Zn, 
Mg. Of these, magnesium and zinc arcs may be called easily- 
oxidisable. Aluminium only covers itself with a surface filin 
of oxide at ordinary temperature; at high temperatures alu- 
minium must be considered oxidisable. Tron is readily oxidis- 
able as well, however, and yet the electrode temperatures of 
iron, nickel, and copper were the same in nitrogen as in air. 


Electric Furnace Regulator.— Messrs. W. P. White and 
L. H. Adams, of the Geophysical Laboratory, Washington, 
formerly obtained a regulation within 5 deg. by allowing a 
thermocouple recorder to make electrical contacts which actu- 
ated a polarised relay controlling the heating current through 
the intermediation of a large magnet. But a much more 
delicate control was required, and it was found that adjust- 
ments were required almost every second. Hence an 
arrangement, described in the Physical Review of July last, 
was adopted, and consists in making the heating coil of an 
electric furnace one arm of a Wheatstone bridge, which 
method has succeeded in keeping the temperature of a labora- 
tory electric furnace constant for hours within 0.1 deg. at 
temperatures between 500 deg. and 1,400 deg. C., practically 
without any attendance. The energy for regulation is 
taken from the heating coil itself, a platinum coil, and the 
energy available for regulation is hence very great; the 
regulator is practically a resistance thermometer with currents 
of 18 amps.; the average current is 14 amps. There is no lag 
between heater and regulator, since the two are identical, 
and no need for introducing further appliances into the 
heater cavity. The disadvantage of the arrangement is that 
the temperature of the furnace is influenced by the room 
temperature and may thus vary slightly even when the coil 
temperature is kept constant. The current-regulating switches 
are moved in accord with changes in the position of the gal- 
vanometer boom. The movement can be effected by means 
of a device (small motor) pressing the boom down at intervals 
so as to strike or to miss a contact-maker controlling a relay. 
As the regulation depends upon the variation of the coil 
resistance with temperature, the arrangement is not well 
adapted for nichrome coils which have a very small tempera- 
ture coefficient. It is further noteworthy that the arrange- 
ment, at least in the form described, is restricted to direct- 
current heating. 


Central-Station Heating at Detroit —Mr. J. H. Walker 
at the American Society of Mechanical Engineers, spring 
meeting, June, 1919, discussed the general problem of the 
utilisation of the beat ordinarily discharged to the condensing 
water in a central electric generating station. The impos- | 
sibility of its complete utilisation for the purpose of heating 
buildings and the difficulties in the way of even its partial 
utilisation were pointed out, with particular reference to 
conditions existing in Detroit, Michigan. The development 
of the central heating svstem of the Detroit Edison Co. was 
traced, showing how the use of exhaust steam for heating 
was abandoned in favour of live steam. The reasons why it 
is more commercially expedient under the existing local con- 
dition to supply live steam to the heating system and to 
generate all electric current in the condensing stations were 
also fully brought out. The paper also described some in 
teresting features of the central heating system in Detroit. 
such as the boiler plant. distributing svstem, underground 
construction of pipes and tunnels, consumers’ installations 
and meters. Special mention was also made of distribution 
losses, condensation return lines, and the method of trans- 
mitting steam through feeders at high velocities and with 
large pressure drops. The paper concluded with a discussion 
of the advantages of central heating service and of the 
obstacles to its wider use. It also pointed out the possibility 
of operating individual plant in combination with the central 
plant. 
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Southern California Water Power.—A short time ago 
the Southern California Edison Co. completed its new 
financing for the present year by the sale ot $16,000,000 of 
bonds and debentures, which was the first financing in the 
West on a large scale since the war was concluded. An- 
nouncement is now made by the company concerning the 
starting of active work on its hydroelectric construction pro- 
gramme which the management has been waiting to inaugu- 
rate for some time past. Twenty million dollars will be 
required to carry out the plans for the construction of new 
hydroelectric plant during the next three years, and- their 
completion will mean the developinent of 66,000 N.P. in new 
hydroelectric plant and an additional annual output of 
310,000,000 KwW.-hour. The new development on Kern River, 
150 miles (240 km.) from Los Angeles, deriving its water 
supply from the watersheds in Kern and Tulare Counties, has 
a total installed capacity of 40,000 H.p. ‘This plant will be 
known as Kern river No. 3, the company already having two 
other plants on the same stream. ‘The new plant will consist 
of two units of 20,000 H.P. each. A feature of the construction 
will be a tunnel 12 miles (19 kin.) long, 8 ft. by 10 ft. (2.4 m. 
by 3 m.) in dimension. Two pipe lines, each carrying 15,000 
miners’ inches of water, will require 1,500 tons of steel pipe. 
The water drop will be 800 ft. (240 m.). It is on this project 
that 2,000 men will work for eighteen months, and it is 
expected that the plant will be put into commission about 
September, 1920. 

Big Creek plant No. 2, in Fresno County, 240 miles (384 
km.) from Los Angeles, is also the scene of active work at 
the present time. The Big Creek system now consists of two 
plants with a total capacity of 88,000 H.P., each plant con- 
taining two 2,20U-H.p. generators. It is proposed to install 
unmediately in Big Creek plant No. 2 one additional generator 
of the same size, which will necessitate the construction of 
an additional pipe line requiring 1,100 tons of steel. Later a 
similar unit will be required at No. 1 power house under 
practically the same conditions. It is expected that the ad- 
ditional installation at Big Creek plant No. 2 will be com- 
pleted and put into commission about the month of April, 
1920 


The development of Big Creek plant No. 3, which will be 
next in order, will use all the water supplied by Huntington 
lake after it passes through the two existing power houses. 
The combined head of power houses No. 1 and No. 2 
is 4,000 ft. (1,200 m.). Big Creek plant No. 3 will 
make available 1.350 ft. (405 m.) additional, and a 
fourth plant, which will be a later installation, will make 
available another 600 ft. (180 m.), resulting in the water being 
eventually utilised under a total drop of 5,950 ft. (1,785 m.). 
The first development at Big Creek No. 3 of 68,000 N.P. will 
ultimately be increased to over 200,00) H.P. The Big Creek 
plant No. 3 will, however, not be started until after the 
completion of the work laid out and now under way for the 
three-vear period. 

The three-year programme also includes the diversion of 
other waters in the Big Creck watershed in Huntington Lake, 
increasing the amount of water available for storage purposes. 
In later years additional reservoirs and water diversions are 
to be provided which will very largely increase the amount 
of water for the Big Creek power houses and justify the con- 
struction of additional plant. The immediate construction 
plans are really a part of a comprehensive programme which 
will ultimately result in the development by the company of 
750,000 m.P. in hydroelectric plants, requiring an expenditure 
for plant, lines and sub-stations of $125,000,000. The service 
of the company, now extends to ten counties in Southern 
California and the San Joaquin Valley, over 55,000 sq. miles 
(14,245,000 hectares), serving upward of 200.000 consumers in 
933 cities, towns, and intervening rural territory. 

Construction is beginning on a new hydroelectric plant in 
the Great Western chain of generating stations in California. 
The company recently completed the financing by the sale of 
$6,000,000 in bonds and $1,500,000 in preferred stock. It is 
estimated that the plant will be completed in about two 
vears’ time, the plan being to use the power in the general 
distribution system around the bay region. The plant is to be 
built in the canyon of the North Fork of the Feather river 
about 9 miles (14.4 km.) above Belden on the Western Pacific 
railroad. By means of tunnels both the Lake Almanor 
watershed and that of Butte Valley will be made available 
for the new plant. A tunnel about 2 miles (3 km.) long will be 
driven from Lake Almanor into Butte Valley, whence water 
will flow into Butte Creek channel to a point near the junc- 
tion of the north fork of the Feather river, where a dam 
is to create a small reservoir. A second tunnel, about 2 
miles long, will be driven from this reservoir to a point 
directly above the power house, whence a 1,100-ft. (335-m.) 
head will be made available through steel penstocks in rock 
tunnels. Water discharged from the Caribou plant into the 
north fork of the Feather river will be used again at the 
Tas Plumas plant. which is about 40 miles (64 km.) further 
down the river. For the present the power house is to con- 
tain two 20.000-Kw. units with transformer equipment for 
stepping up to 160,000 volts. The probable ultimate capacity. 
it ig stated, will be 120,000 Kw.. with a possible increase to 
136.000 Ew. A 150,000-volt steel tower line is to be built 
from Caribou to a noint on the north shore of Carquinez 
Straits. For a considerable distance this line will parallel the 
existing 100.000-volt line from Las Plumas to Oakland. Be- 
cause of the 300,.0W-acre-feet storage capacity at Big Meadows 
and Lake Almanor, together with the high natural run-off 


from the Butte Valley watershed, it is expected that the 
new plant can be operated at a high percentage of installed 
capacity. This plant is part of a comprehensive scheme 
whereby the Great Western Power Co. expects to develop a 
total of 635,000 H.P. in plant above Oroville in the Feather 
river basin.—Electrical World. 


Electrical Control by Vibration.—The control of elec- 
trical machinery by the sound of a whistle at any distance up to a 
mile was recently demonstrated to a Sunday Express representa- 
tive. By the blowing of a whistle a small motor-car was started, 
directed to the right or left, and stopped by repeated sounds. The 
model was fitted with the essential batteries, and no wires or wire- 
less apparatus are claimed to have been used. Vibration alone is 
reaponsible, and the same results are claimed to have been 
accomplished by means of inaudible vibrations. The inventor, 
Captain A. J. Roberts, an Australian flight captain, is said to have 
produced other inventions connected with wireless in the air and 
the controlling of torpedoes by the same means. Some of his 
inventions were described in our pages a few years ago. 


The James Watt Centenary.— Messrs. Vickers, W. & T. 
Avery, and the Birmingham Small Arms Co. have each offered 
£1,000, towards the sum of £200,000 required to establish a 
Research Institutein connection withthe University of Birmingham, 
as a James Watt memorial. 


OUR PERSONAL COLUMN, 


Tie Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and i y 
also eloctrio tramway and railway officials, to heep readers of 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Mr. T. A. 
Taytor, A.M.1.B.E., assistant engineer, Burma Electric Trau- 
way and Lighting Co., Ltd., is expected to arrive in England 
about October lst on six months’ privilege leave. 

Mr. ARTHUR ELLis, the Cardiff Corporation electrical en- 
gineer and tramways manager, is about to retire alter 
about 20 years’ service under the Corporation, in order to 
set up in private practice. l 

Consequent upon Mr. Gapsby, the chief assistant engineer 
at Hove, having resigned his position, it became necessary to 
reorganise the staff, and Mr. Liggins bas been promoted to 
the position at £325 per annum. 

Mr. PENFOLD, an old member of the staff, has been appointed 
shift engineer at the Dover Corporation Electricity Works. 

Sunderland Tramways Committee has appointed Mr. H 
Harrison, of Ashton-under-Lyne, assistant traffic superin- 
tendent. There were 39 applicants for the post. l 

The residence of Mr. THoMas Ro tes, electrical engineer to 
the Bradford Corporation, has been broken into during his 
absence on holiday and several articles are missed. Mr. 
Roles has our sympathy. 

The Chesterfield Corporation has appointed Mr. H. Cay: 
PION, manayer of the Dewsbury Municipal Electricity and 
Tranaway Departments, to a similar position in connection 
with its own undertakings, at a commencing salary of 
£600 per annum, in succession to Mr. R. L. Acland, who 
has left to take up a post with a London transport company. 
Mr. W. A. Toppin, who since Mr. Acland’s resignation bas 
been acting manager of both the electricity and tramway 
undertakings, has been appointed assistant general manager, 
at £300 per annum, plus £120 per annum war bonus. 

Mr. E. T. Price, chief electrical engineering assistant of 
the Johannesburg Municipal Gas and Electric Supply De- 
partment, is leaving the Council's service in order to take 
up a commercial position. 


General.—The marriage was solemnised at St. Matthew’s 
Church, Burnley, on September 12th, of Capt. J. B. Hart- 
LEY, M.C., electrical engineer with the British Westinghouse 
Co.. Manchester, and Miss A. Stuttard, daughter of a leading 
cotton manufacturer. The presents included stainless cutlery 
from the bridegroom’s colleagues at the Westinghouse W orks. 

The wedding took place at Halifax. on September 1hb. 
between Mr. J. H. Gatua. of the Gath Electrical Engineeriné 
Co.. Halifax, and Miss Lucy Tasker, of Halifax. The em- 
plovés of the firm presented the bridegroom with a clock 
suitably inseribed. l ; 

The Times states that Mr. A. J. BALFOUR, O.M.. 18 to be 
nominated for election as Chancellor of Cambridge University, 
in succession to his brother-in-law, the late Lord Rayleigh. 

Mr. W. J. HamıLtTon Porter, A.M.LE.E., for the past 
seven vears district manager in South Wales and the West 
of England for the British Westinghouse Electrical and 
Manufacturing Co.. Ltd.. was entertained to dinner on 
Friday last bv a circle of friends on his relinquishing his 
connection with the firm in order to take up business w the 
Cardif district as a mechanical and electrical engineer. T. 
P. J. Plevin, M.I.Mech.E.. Mr. Porter's successor as district 
manacer for the company, was in the chair, and pre- 
sented Mr. Porter with a chiming clock, which had been 
subscribed for by a large number of his friends. The of 
portunity was taken also to present to Mr. H. Townsend. 
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who is leaving the staff of the British Westinghouse Co. in 
Cardiff, with a gold-mounted cigarette case. Mr. Porter has 
been responsible for the supply and erection of many of the 
largest electrical equipments in the district. It is his in- 
tention to specialise in all kinds of electrical and mechanical 
plant for collieries, steel works, and other industrial concerns 
ın South Wales and the West of England. 

Messrs. Siemens Brothers & Co., Ltd., inform us that five 
members of their staff, oflicers in the company’s cable ship 
Faraday, have received letters of commendation from the 
Admiralty for their services during the war, and a letter has 
been sent to each ollicer by the Lords Commissioners of the 
Aduwiralty. The letter states that the work performed by 
the cable ships during the war, carried out under extremely 
arduous and hazardous conditions, has been of the greatest 
assistance to the British and Allied cause, the maintenance 
of the communications of the Empire being of the highest 
importance to naval and military operations. 

Mr. J. A. CRABTREE, late works manager for Messrs. J. H. 
Tucker & Co., Ltd., has commenced business under the name 
of J. A. Crabtree & Co., Ltd., 21, Upper Rushall Street, 
Walsall, manufacturers of electrical tumbler switches. Mr. 
A. E. MILs, for eleven years Midland and Liverpool repre- 
sentative for J. H. Tucker & Co., has resigned, and has joined 
Messrs. J. A. Crabtree, Ltd., as sales director. 


NEW COMPANIES REGISTERED. 


British Australian Engineering Co., Ltd. (158,607).— 
Private company. Registered September 8th. Capital, £25,000 in 21 shares. 
To carry on in Australia or elsewhere the business of manufacturers, mer- 
chants, contractors, mechanical, mining and electrical engineers, &c., and to 
enter into agreements (1) with H. C. Siddeley and (2) with R. W. Wild. 
The subscribers (each with one share) are: J. A. Hirst, Donacloney, 
Duganwy, N. Wales, electrical engineer; A. Ewing, Fallowfield, Cranes Park 
Avenue, Surbiton, mechanical engineer. The first directors are: R. S. Brails- 
ford, A. Ewing, J. A. Hirst, H. J. Marshall and W. Newall. Qualification, 
250. Registered office: Australia House, Strand, W.C.2. 


John Coates (Electro-Platers), Ltd. (158,645).—Private 
company. Registered September Yth. Capital, £1,500 in £1 shares. To take 
over certain piant, machinery and assets, suitable for the business of gal- 
vunising, electro-palvanising, and electro-plating iron and steel, from N. 
Crowther, of Gratton Roau, Bradford. The first directors are: N. Crowther, 
luz, Bradford Road, Idle, exible tube manufacturer; H. Croft, 89, Waverley 
Road, Bradford, secretary; J. Coates, 48, Fieldhead Road, Listerhills, Brad- 
ford, electro-plater. Solicitors; Geo. Furniss, Roberts & Co., Brighouse. 
Registered ofnce: 41, Grattan Road, Bradiord. 


Semco, Ltd. (158,689).—Private company. Registered 
Septemoer 10th, Capital, £7,000 in £1 shares (3,U00 10 per cent. prefer- 
ence). Lo carry on the business of clectricians, mechanical engineers, ae 
pliers of electricity, &c., and to adopt an agreement with A. E. Grubb, S. E. 
Grubb, T. E. Nankivell and E. bk. Burrill. The subscribers (each with one 
ordinary share) are: T. E. Nunkivell, 39, Junction Road, Romford, Essex, 
electrical engineer; E. F. Burritl, 83, Downs Road, Clapton, N., electrical 
engineer, Directors: A. E. Grubb, T. E. Nankivell, E. I. Burrill and 5. E. 
Grubb. Qualification, £200. Registered otce: 19-20, High Street, Shore- 
ditch, E.. 


Electrical Engineering (West Bromwich), Ltd. (158,578). 
—Private company. Registered September Gth. Capital, £5,000 in £1 shares. 
To carry on the business of electrical, mechanical and varies: engineers, 
electric light and power installers, &c. The subscribers (each with one 
sharc) are: J. D. Carlmark, 402, High Street, West Bromwich, electrical 
engineer; T. A. Nightingale, Billhay Street, West Bromwich, merchant; C. 
V. James, 32, Thynne Street, West Bromwich, manufacturer. The sub- 
ecribers are to appoint fhe first directors. Qualification, £100. Solicitor: 
A. A. Millicents, West Bromwich. 


Eastern Engineering and Supply Co., Ltd. (158,667).— 
Private company. Registered September luth, Capital, £5,000 in £1 shares. 
To carry on the business of electrical, mechanical, sanitary, gas, hydraulic, 
water and general engineers, manufacturers of machinery, electrical 
apparatus, theatrical and general stage effects, &c. The subscribers (each 
with one shure) are: Ethel Berry, 9, Hartfield Crescent, Wimbledon, S.W.1), 
clerk; Winifred P. Martin, 100, Sewardstone Road, Victoria Park, N.E., 
clerk. The subscribers are to appoint the first directors. Qualification, 100 
shares. Secretary: I. A. Walker. Registered office: Jol, High Strect, 
Stratford, E.1o. $ 


Pheenix Electrical Co., Ltd. (10,621).—Private company. 
Registered in Edinburgh, September 10th. Capital, £20,000 in £1 shares. 
To carry on the business of engineers, electricians and dealers carried on 
as the Phoenix Electrical Company, or by T. H. Large, in his own nume, 
The subscribers (each with one share) are: J. McCallum, 95, Bath Street, 
Glasgow, solicitor; S. M. Galloway, 45, West Nile Street, Glasgow, C.A. 
The first directors are: J. Boag and T. H. Large. Registered office: 32, 
Broomielaw, Glasgow. 


Wainwright Manufacturing Co., Ltd. (158,566).—Private 
company. Registered September Sth. Capital, £2,000 in £1 shares. To 
carry on the business of manufacturers of, agents for and dealers in kine- 
matograph machines, electrical and engineering appliances, &c. The sub- 
scribers (each with one share) are: E. Wainwright, 44, Montalt Road, Wood- 
ford Green, Essex, merchant; S. W. J. Vaisey, 15, Rowan Road, Hammer- 
smith, W., merchant. The first directors are: E. Wainwright (managing 
director and S. W. J. Vaisey (both permanent). Qualification, £10. Regis- 
tered office : 159, Victoria Street, S.W.1. 


McKeown & Martin, Ltd. (4,778). --Private companv. 
Registered in Dublin, September 2nd. Capital, £5,000 in £1 shares. To 
carry on the business of electrical engineers, &c. The subscribers (cach with 
one share) are: J. J. McKeown, 84, University Road, Belfast, electrical engi- 
neer; C. R. Martin, Annamoe. Chichester Park, Belfast, electrical engineer. 
The first directors are: J. J. McKeown and C. R. Martin. Registered office: 
3, Bridge Street, Belfast. 


R. M. Radio, Ltd. (158,602).—Private company. Regis- 
tered September 6th. Capital, £10,000 in £1 shares. To buy, esell, let or 
otherwise deal in radio apparatus of anv kind. to establish and maintain a 
registry of radio operators and a school of instruction in radio apparątus 
and the proper working and control thereof, to transmit and receive radio 
messages, and to carry on the business of engineers and manufacturers of 
radio apparatus of all kinds, &c. The subscribers (each with one share) are: 
H. R. Rivers-Moore, 28, Park Hill Road, Croydon, engineer; Captain H. 
St. J. de A. Donisthorpe, Cathcart House, Cathcart Road. S.W.10. The 
subscribers are to appoint the first directors. Secretary: G. Horswell. Regis. 
tered office: 5, Chancery Lane, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lobito Benguella and Catumbella Electric Light and 
Power Co., Ltd.—C. O. Webb, of 1, Queen Victoria Street, 
E.C., as receiver on July llth, 1919. 


Rushmores, Ltd.—Mortgage on land and premises at 
Fulhum and Balham, registered August lst, 1919, by way of transier and 
further charge securing £24,400 9s. 4d. Holders: British Safety Blades, Ltd. 


Litholite Insulators, Ltd.—Satisfaction in full on July 
30th, 1919, of charge for £3,000 registered November 19th, 1907. 


CITY NOTES. 


Mr. A. H. P. Stoneham, presiding at the 
Kalgoorlie annual meeting, said that on a reference 
Electric Tram- to the balance sheet it would be seen that 
ways, Ltd. the gross receipts for the year amounted 
to £33,900, as against £32,979 in 1917, and 
that the net profits earned before charging depreciation were 
£1,601, as against £3,923. The increase of ld. on workmen’s 
tickets and the extra ld. on transfers had resulted in an 
addition to the receipts of £1,097. The increase in the wages 
bill consequent on the last award and the continued high 
prices necessitated the consideration of the question of cutting 
down the car mileage, and after much discussion and 
lengthy negotiations a new time table had been agreed. The 
working expenses for the year showed a decrease of £1,056, 
chiefly due to a reduction in power consumption. The position 
in Australia had not improved during the period covered by 
the accounts. There had been many strikes recently, including 
one on the Trans-continental Railway, the seamen’'s strike, 
and the lumpers’ strike, which practically isolated Western 
Australia. ‘There was, however, a gleam of hope in the posi- 
tion. A cablegram had just appeared in the Press from Perth 
regarding gold discoveries at Hampton Plains. Workable 
value depended, of course, on cost, which was chiefly a matter 
of labour, and labour had practically killed mining and enter- 
prise of all descriptions in Kalgoorlie. Many mines which 
would have paid their way had been unable to give the huge 
wages demanded. On the other hand, dozens of mines were 
equipped with machinery they could not use, and which could, 
no doubt, be transferred to the new district. 


The directors of the Wotan Werke A.G., 
of Leipsig, recommend a dividend and 
bonus at the rate of 30 per cent. for 
1918-19, as against 4U per cent. in the 


German 
Companies. 


preceding year. 

The Internationale Stickstoff A.G., of Wiesbaden, after ap- 
portioning £4,000 to depreciation in 1918, as against £3,000 
in 1917, reports a fresh loss of £7,000, thus increasing the 
debit balance to £56,000. 

The A.G. fur Elektrizitats Industrie, of Hamburg, records 
net profits of £4,400 for 1918-19, as contrasted with £5.200 in 
the preceding year, and a dividend of 7 per cent., as in 1917-1s, 
is In contemplation. 

The Continentale Isola Werke A.G., of Duren-Birkesdorf, 
after placing £8,000 to depreciation in 1918-19, as compared 
with £16,000 in the previous year, reports net profits of 
£16,000, as against £33,000. The dividend on the ordinary 
shares is at the rate of 5 per cent., and contrasts with 10 per 
cent. in 1917-18. 

The A.G. fur Elektrische Unternehmungen, of Munich, 
after placing £3,000 to depreciation in JUIS-19, as compared 
with £2,500 in the previous vear, reports net profits of £4,500, 
as against £4,100. It is proposed to pay arrears in the divi- 
dend on the preference shares for 1917-18. 

The A.G. Korting Elektrizitats Werke, of Berlin, reporting 
on the year 1918-19, states that the maintenance of working 
at the supply works was again attended with the greatest 
difficulties. It is intended to pay a dividend of 6 per cent. 
out of net profits of £10,000. as compared with 4 per cent. 
and £10,000 respectively in 1917-18. 

The directors of The Elektra A.G., of Dresden, which is an 
investiment company for supply works and tramways, reports 
net profits of £1,100 for 1918-19, as against a loss of £2,200 
in the previous year. It is again impossible to make anv 
distribution, and the small surplus and £8 000) drawn from 
the reserve fund have been applied to the writing down of 
securities. 


Direct Spanish Telegraph Co., Ltd.—Interim dividend of 
4 per cent. per annum, free of income tax, on ordinary 
shares for the half-year. 

Western Telegraph Co., Ltd.—Dividend 3s. per share, 
and a bonus of 4d. per share, both free of income tax, 
making a total of 8 per cent. for the vear. 

Globe Telegraph & Trust Co., Ltd.—Ouarterly dividend 
of 3s. on the preference and 2s. on the ordinary shares, both 
free of tax. 

British Insulated & Helsby Cables, Ltd.—Interim divi- 
dend of 9d. per share, less tax. 


Davis & Timmins, Ltd.—Interim dividend of 6 per cent. 
per annum, free of tax. on ordinary shares for the half-year. 
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British Aluminium Co., Ltd.—Dividend at the rate of 6 


per cent. per annum on the preference shares, and at the 
rate of 8 per cent. per annum on the ordinary shares, both 
for the six months to June 30th. 

General Electric Co. (U.S.A.).—Dividend 2 per cent., 
less tax, on capital stock for quarter. 

Browett, Lindley & Co., Ltd.—Interim dividend of 4 per 
cent. on the ordinary shares for the half-year to June 30th. 

Nairobi Electric Power & Lighting Co., Ltd.—Interim 
dividend of 4 per cent., less income tax. 

Prospectas.—The Rapid Submersible Ship Cleaner Co., 
Ltd.—the list was to close on Wednesday in an issue of 
145,000 shares of £1 each. The cleaner is worked by a sub- 
mersible electric motor. 

Bruce Peebles & Co., Ltd.—Dividend at the rate of 73 
per cent. per annum, less tax, on the cumulative participating 
preference shares, for the June half-year. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 

DEALINGS in the new Victory and Funding Loans, which 
started on Monday, have taken up a good deal of investment 
money, and for the time being the newcomers are naturally 
the most conspicuous stocks in their particular market. 
Allowing for the accrued interest, &c., the various shapes 
stand at a small discount, from which it is obvious that the 
substantial buying orders which were placed in advance did 
hot suffice to stem the stream of selling from those who have 
already got tired of holding the Loans. It is plain, however, 
that the influence of the latter upon investment stocks as a 
whole will be quite light, for elsewhere in the Stock Exchange 
the effect of commencement of dealings in the securities has 
been practically nil. 

Notwithstanding the elasticity imparted to Stock Exchange 
markets by the withdrawal ot various Treasury restrictions 
which hampered the free course of investment during the 
war, Investors still find difficulty—so at least stockbrokers’ 
correspondence shows—of obtaining suitable channels for 
their money. The popular demand is for capital apprecia- 
tion rather than good dividends, the reason, of course, being 
that on profits made in Stock Exchange markets there is no 
income tax to pay, whereas on dividends the story is just 
the reverse. In other words, speculation is fostered by the 
high income tax and the exalted cost of aang. Nevertheless, 
the investor knows well enough that, after al , security is the 
thing which counts, and the wise man periodically puts by a 
certain sum that shall bring him in a steady income. In 
view of the many inquiries that are current for investment 
stocks, we append a list of various preference issues con- 
nected with electrical undertakings that deserve attention of 
the man with money to invest. Our weekly list affords good 
examples of sound stocks, but a few others may be added to 
suit the varying requirements of those who want a safe, 
or a not-quite-so-safe, stock to hold for investment purposes: 


Yield. Interest 

Preference Shares. Price. £ os. d. Payable. 
Adelaide Elec. Supply 5%, (tax free) 1 5 net, Mar. & Sept. 
“A” Cum. (Full div. in 
Mar., 1920.) 
British Electric Traction 6% Cum. part 16 718 0 Jan. & July. 
Crompton & Co. 7% Non-Cum., .. .- = 24/- 8 6 6 Jan. & July. 

(on last year's div.) 
Newcastle-on-Tyne Electric 5% Non- 8/- 51l Mar. & Sept. 
Cum. part. 

Para Electric Railways 6%, Cum. .. 4d. 71 7 6 Mar. & Sept. 
Potteries Electric Tract. 59% Cum. .. 12/9 716 6 Feb. & Aug. 
Tramways (M.E.T.) Omnibus 7° Cum. 20/6 616 6 June & Dec, 
Yorkshire (W. Riding) Trams 6% Cum. 43 715 6 Jan. & July. 


We add half-a-dozen debenture stocks to give an idea of 
what is available in this department :— 


Yield. Interest 
Debenture., Price. £s.d payable. 
Edmundson’s Elec. Ist Mort. (44%) .. val 6 6 6 Jan. & July. 
Electric Construction 4% perp. Ist Mort. 68 517 6 Jan. & July. 
English Electric 549% sinking Fund 912 6 0 0 Jan. & July.* 
Ist Mort.* 
Sao Paulo Tram, Light and Power 19xd 6 6 6 Mar. & Sept. 
5% perp. Cons. 
Tees Power Station 6%, Ist Mort. J 102} 517 0 Apl. & Oct. 
Urhan Fleectrie Supply 44% Ist Mort... 71 6 6 6 Apl. & Oct, 


* Full interest in January. | 


These yields do not allow for redemption or accrued interest. 

The market for Home Railway stocks is dull and heavy. 
Those who bought Home Railways a fortnight ago are already 
beginning to regret their haste, and the reason for the depres- 
sion is ascribed. as usual to labour difficulties. Metro- 
politan has shed 13, Districts the same, Underground Incomes 
are a point lower. The £10 shares lost half-a-crown. 

Activity in Marconis is once more noticeable, and the parent 
shares enjoyed a recovery, on the cessation of the foreign 
selling Simultaneously, American Marconis, after being 
weak, took a sharp turn for the better. and rose to 33/6 an 
the reiteration of rumours that the cotapany will be taken 
over by the General Electric of New York. Canadian and 
Marconi Marines are attracting no particular attention. The 
cable market is firm, and a number of dividend announce- 
ments have served to keep alive investment attention in this 
department. The Direct Spanish announces its usual interim 
dividend of 4 per cent., free of income tax, payable Octa- 
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ber Ist. The Western Telegraph has declared a dividend of 
3s. and bonus of 4s., both free of tax, making 8 per cent. for 
the year ended June 30th last, payable September 29th, this 
also being the rate to which the dividend was raised three 
years ago. It is taken for granted that the Eastern Extep- 
sion, Eastern Telegraph and Globe companies will repeat 
their regular 8 per cent. Indo-Europeans are flat on the 
fixing of the rupee at 2s. The price is £4 down. The firm- 
ness of the American group continues. In manufacturing 
shares there is no particular change. The British Insulated 
company has announced an interim dividend of ninepence 
on the ordinary shares, the same as a year ago, and the price 
is unchanged. 

Siemens are a good market at 27s. 9d., showing a florin 
rise on the week. No surprise will be felt if the price goes 
to at least 30s., which the shares appear to be worth. British 
Aluminium ordinary have hardened to 33s. 9d. Babcock & 
Wilcox recovered to 3§ after having been easier. There is a 
good deal of quiet demand for commercial shares. i 

Electricity supply issues keep dull. Westminsters have 
dropped to their par level of 5, and pay 8 per cent. on the 
money on the basis of the last dividend. St. James’ and Pall 
Mall are 4 lower, and can be bought to yield £8 3s. 4d. per 
cent. South Londons have eased off, but Metropolitans 
rallied to 3. The quartette of City and County shares is ex 
dividend; the returns look attractive in the case of these 
shares also. 

Brazilian Tractions continue to feel the favourable effect 
from the recent report. British Columbia Electric stocks are 
rather better. Mexicans, however, remain weak: further 
falls have occurred in some of the stocks. Argentines dis 
cover no particular change. The rubber share-list is flabby, 
with prices on the down grade despite the firmness of the raw 
material. Engineering and Armament shares, with those of 
the base-metal group, are inactive. 


SHARE LIST OF ELECTRIOAL COMPANIES. 
Homm Eixzoraicrry ComPanms 
Dividend Price 


pna Sep. 16, Yield 
1917. 1918, 1919. Rise or fall, p.o. 


Brompton æ. æ œ 1” 8 6 - 4618 4 
Ohavtee Gres Ordinary eo ee 4 4 2? -> 7 5 6 
do. do. do. 4 Pret... 4 4 8 ~ 710 0 
Ch ee ee ee ee ee 6 8 8 — 5 0 0 
City of London ae 8 8 1igxd — 70 8 
O. do. 6 percent. Pref... 6 6 9jxd = agg 
County of se ee ? 7 9łxd Tan. 7 it 5 
do. o. G6Gperocent. Pref, 6 6 9)xd - 69 9 
Kens n ee oe 7 6 6 — 6 00 
London Electric ee ae ee Nil Wil 1} aa Nil 
do. do. 6 percent. Pref... 6 6 BR = 866 
Me litan .. +. +e oe k 6 8 +È 868 
0. 4 cent. Pref, .. & & — 714 
St. James’ an Mall .. eo 9 10 8 —} 8A 4 
South Gondon ec — oo oe 6 6 34 a i's 78 6 
South Metropolitan Pref... .. 7 7 1 —_ 7100 
Westminster Ordinary .. oe 9 8 6 ome 8 00 
TRIEGRAPHS AND TELEPHONES, 
Angio-Am, Tel, Pref, ee ee 6 6 96 —_ 6 6 0 
do, Def, ee ee 13 83/6 22} —_ q 9 0 
Chile Telephone ee ee ee 8 8 af — 6 18 6 
Cuba Sub, Ord. oe ee se 7 9 1 — 6 18 | 
Eastern Extension .. ee s6 8 8 154 ~ *§ BO 
Bastern Tel, Ord. ee ee ee 8 8 1594 — *6§ 0 4 
Globe Tel, and T, Ord. ee ee 3 8 l = +5 6 0 
O. do. Pret, ee ee 6 6. 1 oa 6 18 6 
Great Northern Tel. ae .. B 23 — q4 6 
Indo-Buropean eo ee ee 18 is 43 = 4 6 16 10 
Marconi ee os oe .. 0 5 + 411 0 
Oriental Telephone Ord, .. ee 1b 10 =~ 49 606 
United R. Plate Tel. és “s 8 8 Vi = *% 17 
West India and Panama .. o 18 1 1s — 416 8 
Western Telegraph ee on 8 163 — *%4 18 9 
Hom Rans, 
Central London Ord. Assented .. 4 4 60} am 612 1 
Metropolitan oe ee ee ee a —1% 5 0 0 
Underground Miori Ordinary!) Ni No %8 ="t Nil 
n ergro 60 ce] oe me 
do. do, “ua” ee Nil Ni 8/ ~ Nil 
do. do, Income .. 4 b 934ixd -l %70 
Fogıen Trams, &o, 
Adelaide Sup. 6 per cent. Pref, .. 6 6 4) _ 618 4 
Anglo-Arg, ams. First Pref, ee 54 Nil 8 — =: 
do. do. Ind Pref, co -e — 2 : = = 
do. do. 6 Deb... ae 6 6 ant —l 717 6 
Brazil Traotions  .. 9 .. . —~ — 604 + ? = 
Bombay Electrio Pref., ..  .. 8 124 _ 418 0 
British Columbia Eleo. Rly. Pice, 6 6 B54 ~ 9 110 
do. do. Preferred Nil a 43a —, 5706 
do, do. Deferred Nil N 394 +4 Nil 
do, do. Deb. B44nd +4 716 0 
Mexico Trams 5 percent.Bonds.. Nil Nil. - 53 _ Nil 
do, 6 percent. Bonds.. Nil Nil 458 = Nil 
Mexican Light Common .. .. Nil Nil 82 —% Nil 
do, f. ee .æ Nil Nil 484 —_ Nv 
do, lst Bonds., ee Nil Nil E05 na 
Babcock & Wil i e 
abcoc cox ia ar 15 = * 9 
British Aluminium Ord. .. ss 10 io Y +L : 18 4 
British Insulated Ord, .. 5.95198 ai -° 610 
British Westinghouse Pref. ee % 8 Be ~ 418 8 
Callenders .. a Se ee 25 25 g” — 619 0 
do. 64 Pref, ee ee ee § 64 33 -a 6 8 10 
Castner-Kellner as os is 36 20 a3 pas 800 
Crompton Ord. 3 ne Sy 7 10 91/6 23 960 
Edison-Swan, A" i h — — l = 6 0 0 
do. do. 5 percent, Deb, ., 4 5 81 ~ 63 9 
Electric Construction aig es 10 10 1 ~ 618 0 
Gen. Elec. Pref, .. ., 8 6) 1 = 610 0 
do, Ord, ee oe ee 10 10 2 — 65 0 0 
Henley .. oe oe oe ee 35 9 9 L 680 
do, pia Bret., ue ue | aa o ah as 643 
India-Rubber., oe ea ee 10° 10 17 Z %17 8 
Alemens Ord... ee ee ee -— 10 27/9 +9/- 4 5 6 
Telegraph Con. =, 90 25 ~ 413 0 


se ee 20 
*Dividends paid free of Income Tax, 
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THE BRITISH ASSOCIATION.—II. 


THE Bournemouth meeting of the B.A. came to an end on 
Saturday morning last. It was in every respect successful. 
The attendance was as large as had been anticipated, but, of 
course, not so large as on many occasions when the meetings 
were held at more central situations. The number of 
members and associates was 1,481. 

The president, Sir Chas. Parsons, struck the engineering 
note in his address, abstracted in our last issue, and in the 
Engineering Section interest was well maintained throughout 
the whole proceedings. Even on Saturday morning, when other 
Sections had put up the shutters, “ G ” was crowded to the 


doors, busily engaging itself with submarine mining matters, 
the paravane, and other subjects, and planning to visit the 
Winton Aerodrome in the afternoon. 

The meeting of the Association next year will be held 
at Cardiff, with Dr. Wm. A. Herdman, F.R.S., Professor of 
Natural History in the University of Liverpool, and General 
Secretary of the Association from 1903 to 1919, as president. 
Kdinburgh’s invitation for 1921 has been accepted. 

We give below a list of electrical, engineering, and 
industrial matters selected from the daily programmes :— 


Section A.—Mathcmatical and Physical Science. 


Report of Committee on Radio-telegraphic Investigations, 
submitted by Dr. W. H. Eccles (Secretary). 

Report of Committee on Gravity at Sea. 

Discussion on Thermionic Tubes (Prof. W. H. Eccles, Prof. 
0. L. Fortescue, Mr. B. S. Gossling, Major R. Whidd- 
ington). 

“ Self-oscillation in Valves,” by Major R. Whiddington. 

e OR of Electric Waves,” by Prof. G. N. Watson, 

“On a Possible Theory of Vision,” by Sir Oliver Lodge, F.R.S. 

‘The Ionisation of Argon and Helium by Electron Collisions,” 
by Prof. F. Horton and Miss A. C. Davies, 

“The Production of Luminosity in Helium by Electron 

_ Collisions,” by Prof. F. Horton and Miss D. Bailey. 

Discussion on the Principle of Relativity (Prof. A. S. Edding- 
ton, F.R.S., Dr. L. Silberstein). 

“ Viscosity of Liquids at High Pressure,” by Dr. T. E. 
Stanton, F.R.S. 

“ Wireless Telegraphy during the first three years of the 
War,” by Major T. Vincent Smith. 

“On the Limitations of Relativity, by Mr. W. J. Johnston 
and Sir Joseph Larmor, F.R.S. 

“ How the Sun may have become a Magnet,” by Sir J. 
Larmor, F.R.S. 

Report on Wave Motion (Sir George Greenhill, F.R.S.). 


Section B.—Chemistry. 

‘Chemistry and the War,” by Sir William Pope. 

“Some Geo-chemical Problems dealt with during the War,” 
by Prof. Boswell. 

“ Glass Manufacture at the end of the War,” by Dr. W. M. 
Travers. 

“ Metallurgy during the War,” by Prof. ©. H. Desch. 

Discussion on Problems of Coal. Report of Fuel Feonowy 
Committee. . 

“The Molecular Phase Hypothesis: A Theory of Chemical 
Reactivity,” by Prof. B. C. C. Baly. 


Section E.—Geography. 

“Some New Experiments in Atmospheric Electricity and Pos- 
sible Connection with Terrestrial Magnetism,” by B. A. 
Reeves. 

Section F.—Economic Science and Statistics. 

“ National Alliance of Employers and Employed,” by the 

, Rt. Hon. F. Huth Jackson. 

e Councils and their Possibihties,” by J. B. Jobn- 
stou. 

“Transport Policy,” by W. M. Acworth. 

Joint meeting with the Educational Section. Opener, Sir 
Herbert Morgan on ** Business in Relation to Education.” 

_ The Task of the Universities,” by C. R. Fay. 

Joint meeting with Physiological Section and Psychological 
sub-section on “Influence of the Six-hour Day on ln- 
dustrial Efficiency and Fatigue” (Dr. H. M. Vernon), 
 Atnerican Experience,” by Mr. P. Sargant Florence. 

The Energy Requirements of Heavy Labourers,” by 
Prof. A. W. Waller, F.R.S. 

Report of Committee on * Replacement of Men by Women in 

__ Industry "' (Prof. A. W. Kirkaldy and Miss L. Grier). 

Inter-imperial Communication through Cable, Wireless and 

: Air,” by Sir Chas. Bright. 

The Special Taxation of Business Profits in Relation to the 
Present Position of National Finance,” by Dr. J. C. 
Stamp, C.B.E. 

Report of Sub-Committee on Income Tax. 


Section G.—Engineering. 


Report of Committee on ‘‘ Complex Stress.”’ 

Visit to Bournemouth Corporation Tramways Generatin 
Station. Electric welding, oxy-acetylene welding an 
cutting, sorbitic treatment of rails in situ. Visits to Gas 
and Water Works and to Royal Naval Cordite Factory at 
Holton Heath. , 
“ Development of Geared Turbines for the Propulsion of 
Ships,” by R. J. Walker. , Se ait 
Papers on Tanks, Military Bridge Construction, Airships, 
Aviation matters, the Paravane, &c. | en. 

“ Directional Wireless with Special Application to Aircraft, 
by Capt. J. Robinson. l 7 

‘The Three-electrode Thermionic Valve as an A.C. Generator, 
by Prof. C. L. Fortescue. teas 

“A new arrangement for Generating Oscillations by means 
of Thermionic Valves,” by Prof. W. H. Eccles. : 

‘‘A Trigger Relay Operated by Thermionic Valves,” by Prof. 
W. H. Eccles. 

“ Gaseous Ignition by Hot Wires,” by Prof. W. M. Thornton. 

“ The Thermal Conductivity of Heat Insulators,” by Prof. W. 
M. Thornton. 

“Submarine Mining,” by Commander A. L. Gwynne. 
Psychology Sub-section of the Physiological Section. 

“ Theoretical Basis of Industrial Psychology,” by T. H. Pear. 

“ Industrial Overstrain and Unrest,” by Dr. C. 8. Myers. 

Section L.-—Educational Science. 

Discussion upon the Method and Substance of Science 
Teaching. , 

Discussion upon Continuation Schools, opened by Sir R. Blair. 

Discussion upon Training in Citizenship, opened by Bishop 
Welldon. 

Discussion upon Fundamental Principles in Education. 


Section M.—Agriculture. 


“ Electrical Treatment of Seeds,” announced as by Dr. C. 
Mercier; the author having died the week before the 
meeting, Mr. Blackburn read a paper of his own on the 
same subject. 


It was announced on the notice board in the Reception 
Room that members of Section B. Chemistry, could 
inspect an instrument illustrating “ Sphere-tricity ” ; also 
that Mr. G. Mahomed would exhibit an apparatus for 
recording atmospheric electricity at the Hut, Middle Chine, 
Westcliff. Mr. G. Phillip Griffiths exhibited a British- 
made X-ray apparatus for operating from lighting circuits 
in Section A. 


The Eiectro-Chemical Treatment of Seed Grain. 

By Dr. A. E. BLACKBURN. (Abstract.) 
Section M.—Agriculture. 
ALL living matter, human, animal and plant life, is made up 
of solutions separated by walls and membranes. Those walls 
are permeable in different degrees. Continua] changes are 
taking place in these solutions. To understand these changes 
is to understand life. It is the science of life. The rain keeps 
the soil humid, the sun and wind concentrate the juices of 
the sap. The force which determines the movements of fluids 
in plants is called the osmotic pressure. Now solutions which 
conduct electricity, as a solution of salt, have a greater 
osmotic pressure than we should expect from their constitu- 
tion, whilst substances, such as sugar and alcohol, which do 
not conduct electricity, have no greater osmotic pressure than 
we should expect. In all probability there is a breaking up 
in the molecule of the salt, and the fragments are called ions, 
which are the carriers of the electric charges, and represent 
life. 

I do not intend to speak of the application of electricity to 
seeds by overhead wires; the electro-chemical treatment of 
seeds is quite distinctive. Various electrolytes, that is, various 
solutions, are used—the seed is steeped in the solution, and a 
current of L.T. electricity is passed for varying times according 
to the nature of the gram. The dried grain, in whose latent 
life the currents of absorption and elimination have ceased, 
are ionised; they are given, as it were, added lite and made 
more Vigorous. 

The first electrolytes used were the chemical manures. 
Wheat was steeped in a solution of nitrate of soda, L.T. elec- 
tricity was passed through it, the wheat was sown, and the 
results were satisfactory. The treated grain showed plants 
which were stronger, taller, and with wore and better ears. 
In all these experiments along with the treated seed, under 
exactly similar conditions, untreated seeds were sown. The 
method is slow; one cannot harvest every week. To begin 
with, wheat, oats and barley were taken. 

The seed is now treated in tanks of varvine sizes, to bold 
10 or 2 sacks; each end of the tank has an iron plate serving 
as the electrode, the source of the electricity being the town 
supply or a dynamo, and @ rheostat for regulating the strength 
of the current is necessary. ‘The seed is treated. the solution 
run off, and the seed taken out and dried. The drying is very 
important, for if the grain is overdried it will be killed: if 
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underdried considerable damage is done to germination; the 
drying may be done by various methods. The drying of 
vegetables is now a fine art, and some improvements can be 
expected in this direction. The seed should be sown within a 
month or two of treating. Mr. Baines has shown in his 
studies on vegetable electrophysiology that every seed and 
vegetable has a permanent electrical charge; there is a tend- 
ency to revert to the normal if the seed is kept too long. The 
results in regard to wheat, oats, and barley are unqualified 
successes. Potatoes treated show a 50 per cent. increase in 
weight, electrified seed shows an increase in grain and some- 
times in straw; the increased yield of grain is well over six 
bushels per acre. | 

The process so far has been spread by recommendation from 
farmer to farmer. The Board of Agriculture has investigated 
the matter, and reaped, thrashed, and weighed samples of the 
crops, and has found an average increase of 10.5 bushels to 
the acre to the credit of the electrified seed. The Board, how- 
ever, 1s not prepared to eet to what extent this is due to the 
chemical soaking or the electrical change. In February of 
this year the Board republished experiments made 40 years 
ago by two Germans. The experiments consisted in soaking 
and drying seed. Now the German rarely originates an idea, 
and these experiments were not original, but the electro- 
chemical treatment is original. In my own experience, and 
in another department (for it is well sometimes to get out of 
one’s usual rut) the comparative effects of merely soaking or 
treating by electricity in addition may be easily shown. Take 
the case of the soldier left after a wound with a stiff knee 
joint. One inay apply salt and water for any length of time 
to the joint, but no result will ensure; as soon, however, as a 
current of electricity 1s passed through the joint with pads 
of salt and water applied the joint will become movable. 

The inventor of this process having succeeded, after years 
of experimentation, in bringing the process to maturity for 
the principal farm crops, and in securing a large increase of 
yield from all kinds of seed corn, is now turning his attention 
to other agricultural and to horticultura} seeds. Much pro- 
gress has been made in adapting the process to seeds of garden 
crops as well as to those of farm crops other than cereals: but 
with respect to them the process is not yet quite suticiently 
matured to warrant his reconimending its general adoption. 

The results for 1918 were as follows in five cases :— 


Gain per acre Gain per acre 


in grain. in straw, 

1. Mr. W. W. Lovelace, Wheat, 2 tons, 8 cwt. 
Puddlehinton, Dorchester. 7 bushels. 

2, Mr. O. Foot, Wheat, Loss, l cwt. 
Bincombe, Dorchester. 64 bushels. 

3. Mr. H. H. Cake, Barley, Gain, 9 cwt. 
Binoombe, Dorchester, 16 bushels. 

4, Mr. H. Legg, 18 bushels. Gain, 10 cwt. 


Blashenwell, Corfe Castle. 


5. Mr. W. W. Lovelace, 
Puddlehinton. 


During the season now closing wore than U0 farmers have 
grown cereals treated by the Wolfryn electro-chemical process. 
Measured tests have been made by some of the farmers them- 
selves, and some by an expert appointed by the chiet executive 
oftcer of the Dorset Executive Committee. The Agricultural 
Committee of Bucks. has made an examination of some of the 
treated crops in its county, but a few only of the results have 
yet been definitely reported. One of wheat in Somerset, made 
by the farmer bimself, shows a gain in favour of the treated 
seed of about 25 per cent., or three sacks per acre, in the 
grain; another of wheat in Dorset made by an expert shows 
a gain of about 33 per cent. in the grain, or more than tour 
eacks per acre. Many farmers report that they are satisfied 
with their results, but are not willing to incur the trouble 
and expense of making measured tests. Une inportant 
farmer in Midlothian writes: * I am not surprised to hear of 
the good results from treated seed in England. All our grain 
was treated with the exception of about 2.5 acres of wheat and 
l acre of vats. I am highly satistied with the results. One 
only needs to stand and look to see the difference between 
the treated and untreated—longer and stronger straw and a 
much brighter colour, thicker on the ground and bigger 
heads. Others have reported equally favourably. Mr. D. 


Oats, 6 bushels. Gain, 4 owt. 


Finlayson states: “On August 13th Í visited Mr. Pledge’s | 


farm for the purpose of inspecting and reporting upon the 
wheat there. On the surface the evidence goes strongly to 
the treated side of the field. On standing at the dividing line 
between the two portions one is struck, most certainly, by the 
difference. In my opinion, the sturdier growth of the treated 
side will have a crop containing less, if any, shrivelled grains 
than the untreated.” 

The spectre of famine has hung over these islands during 
the war, and Mr. Hoover is reported to have said that in the 
event of the American harvest failing to the extent of W per 
cent. there would be little doubt Europe would suffer to a ter- 
rible extent. It behoves therefore all engaged in agriculture 
to use all available measures to increase production. By sow- 
ing Muproved wheat, the application of suitable and etticient 
manures, and the electro-chemical treatment of seed grain, 
production can be increased to an enormous extent. Greater 
endorsement of research and a hearty co-operation between 
all branches interested, in which Government assistance must 
be liberally given, will be essential factors in a successful 
Issue. 


DISCUSSION. 


Mr. A. E. Baines (London) said that it was impossible to 
doubt the fact that the process of seed electrification as carried 
out by Mr. Fry had the effect of increasing yield, but he did 
not think the scientific basis underlying the process in quers- 
tion was yet understood. He was at firat inclined to attribute 
the favourable results obtained to the solution of calcium, in 
which the seeds were immersed, for the reason that calcium 
was a true plant food, and that, to his mind, it was quite im- 
possible for the seeds to retain an added charge after removal 
from the bath. It was necessary to understand clearly the 
electrical structure of seeds and the bearing of that structure 
upon germination. The basic principle of them all wae the 
same. In normal conditions of weather the air was the posi- 
tive and the earth the negative terminal of Nature's electrical 
system. Between these two there was an ordinary electrical 
circuit, down from the air and up through the roots, stem, and 
venation of the plant from the earth. In its completed, its 
natured state, every seed, electrically considered, was a 
Leyden jar. In the horse-chestnut the seed-coat was, when 
planted in the damp soil, the equivalent of the outer-coatin 
of tin-foil. Within that were two insulating layers—one fibroid 
and the other the membranous coating of the seed—these re- 
presented the glassof the jar, while the inner coating of tin-foil 
was supplied by the markedly acid seed-substance itself. Before 
the seed was planted in the soil the seed-coat was dry and non- 
conducting; therefore, while it was in that condition it wae 
electrically inert. The seed-coat must be rendered conductive 
before the electrical stimulus essential to germination could be 
imparted to the seed. ‘The first step in Mr. Fry’s process wae 
to accomplish this, and in this tact there was also a reason for 
steeping certain seeds, such as those of the canna and bamboo, 
in water prior to planting them. His ditticulty was: the seeds 
were charged in the bath to a potential much higher than 
that of the surrounding air. Would they not part with their 
charge upon removal from the bath, or at any rate at once 
lose ıt upon contact with damp soil? The answer would be 
in the attirmative, and they would conclude that the results 


obtained were due to chemical action alone. But they would, 


he was convinced, be arriving at a false conclusion. When a 
number of seeds were sown they did not all make equal pro- 
gress or indeed germinate at the same time. That, he sug- 
gested, was due to inequality of condition at the time ot 
sowing: they were not all fully matured seeds. Now, in the 
acorn the embryo radicle, plumule, and cotyledons were 
ensconced in a species of bag at the apex of the seed, and 
growth commenced at, as it were, the open mouth of the bag. 
In some acorns the formation could be plainly seen, in others 
it was not discernible. With regard to electrical stimulus, he 
had found from repeated experiments that to obtain some effect 
continued stimulus was unnecessary. If seeds were planted 
in electrified soil and electrification continued only for a few 
hours an impetus to germination was given, and the seeds 
made more rapid and better progress than seeds not èw 
treated. The eftect, in all probability, was to mature them, 
aud this could readily be seen if seeds were subjected, in 4 
pot, to a continuous current of, say, 1 volt for two or three 
hours, then left for a month or two and compared with other 
non-electrified seeds as controls. The embryo radicle and 
plumule would then be seen in them all. The sign of current, 
however, was of importance. Positive at the bottoin of the 
soil and negative at the top gave an upward driving force, and 
stimulated upward growth, to the detriment of root produc- 
tion, while reversed polarity stimulated root-production 
without materially affecting growth in other ways. In the 
case of potatoes so treated he had had one with twelve shoots, 
und not a vestige of root, and the other with normal foliage 
and the pot filled with roots. In grasses the foliage of the 
tirst was hair-like and 18 in. high, with a few thin roots, and 
the second 10 in. high, robust, and so thick with roots that 
no soil could be seen upon removal from the pot. His con- 
sidered opinion, therefore, was that the dried electrified seeds 
could not retain their charge for many minutes after bemg 
sown, but that the electrical stimulus imparted to them by 
the process was of great value. 

Dr. Bietcutey (Rothamsted) said her experience was that 
the same results were not obtained in the laboratory under 
carefully controlled conditions as were said to be obtained 1n 
the field. She had been working with electrified seeds at 
Rothamsted for two years. It had been claimed that the 
treatment hastened germination sometimes by three or four 
days. Personally, she had found that there was either no 
difference in germination between treated and untreated seeds, 
or if there was, the treated seeds were a day or two later than 
the untreated seeds. The plants from the treated seeds were 
never any better than those from untreated seeds, and in one 
or two cases they were distinctly behind. Generally, by the 
time cultivation caine there was very little difference to be 
seen between the two. Even if there was any advantage 1t 
was by no means certain that the treatment had the same 
effect in all soils. In some it might be positively harmful. 
They had not carried out field experiments at Rothamsted. 

Mr. Ross THoMPsoNn suggested that the increase in bushels 
per acre, whether of oats, wheat. or barley, would depend 
upon the nature of the soil: whether it was heavy, clay, oF 
light loan. a 

Mr. G. H. Garran said that the trials carried out at Wye 
last year were a failure. This year it appeared that the re- 
sults from the treated seed would be better, but as harv 
time approached the two sets became level, and he did not 
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think there would be any difference in the final result. In 
dealing with this matter, the author had spoken of successes 
but he thought they had a right to ask also for some record 
of the failures. 

Mr. H. H. Denn, F.L.S., speaking as one of the first seed 
merchants in the country to become interested in the process, 
gave an account of his experiences with field crops. ìn com- 
pany with two hard-headed practical farmers, he had inspected 
the growing crops on an extensive acreage, and both he and 
his trends had arrived at the conclusion that ‘there was 
something in it.” Since then he had carefully inspected many 
crops in the South of England which were grown from elec- 
trined seed alongside of crops grown from untreated seed 
under identical conditions, and in his estimation ninety per 
cent. of the crops grown from electrified seed were better than 
those from untreated—and threshing results had confirmed his 
opinion. He was not financially interested in the process, and 
hoped the whole process would be thorughly investigated. He 
deprecated the absence of the local farmer from the meeting, 
and suggested that the British Association, in charging for 
tickets, had kept away some thirty farmers, and he thought 
that at least ten of these gentlemen could have given the meet- 
ing the results of their own experiments with electrified seed. 

Dr. ANDERSON, replving to the discussion, agreed that drying 
the seed in a kiln should increase the yield, but in his tests 
the seeds were also given an electrical charge after being 
heated in a kiln. The ditference was very marked in the trst 
experiments. Although it had been stated that in the 
Rothampsted laboratory, where pots were used, there was no 
difference in the results, it had been found that last vear and 
the year before in several instances, although the results ap- 
peared to be identical, when the grain was threshed and 
weighed, the results were very different, as much as 2 or 30 
per cent. in some cases. As regards the question of the effect of 
the soil, he was afraid there had not been suthcient experi- 
ment vet to determine that. The use of the process was too 
much in its infancy to say what the effect of various soils 
would be. With regard to potatoes, he had said that the 
results this year were not good. As to the Lincolnshire trials, 
he could not say what the results were. 


Chemical Section. 


Presidential Address by 
Pror. P. PuiLLirs Benson, D.Sc. (Abstract.) 


Fifty years. ago Mendeléef communicated to the Russian 
Chemical Society a memoir which has exercised a profound 
influence on chemical philosophy, and continues to serve as 
a guide in the interpretation of research and speculations on 
the nature of the elements; we may look on this year as 
the jubilee of the Periodic Law. 

The memoir shows tbe principle of periodicity—viz., the 
recurrence of similar properties at regular intervals with 
increase in the magnitude of atomic weights, the possibility 
of utilising the atomic weights as a basis of the classification 
of the elements, the necessity for the revision of the values 
thus assigned to the atomic weights of certain elements, and 
finally that the scheme demanded for its completeness the 
existence of many new elements. 

Undoubtedly the clearest demonstration of the association 
between the atomic weights and the physical properties of the 
elements is that exhibited by the curve of atomic weights and 
atomic volumes, which shows the members of the natural 
families of elements occupying corresponding positions on the 
curve. 

A valuable guide in fixing the atomic weights of the 
elements has been the specific heat, which varies in the case 
of solid elementary bodies inversely with their atomic weights; 
or, as is more usually expressed, the solid elements have the 
same atomic heats. The specific heat is influenced by tempera- 
ture, and at about 50 dey. absolute the atomic heats of the 
elements are a periodic function of the atomic weights. 
Further, the graphic representation of this relation gives a 
curve very similar in its course to that of the atomic volume 
curve. So that the specific heat is another of the physical 
properties to fit into the periodic scheme. 

Undoubtedly the most fascinating feature of the periodic 

system is that it allows the discovery of many new elements 
to be foreseen. 
_ Upon the discovery of argon, helium, and their companions, 
in a very short period was recognised the existence of a group 
of gaseous elements forming a natural family, whose molecules 
are monatomic, the members of which are distinguishable 
by their spectra and atomic weights, but are all in agreement 
in their unreadiness to take part in any chemical change. 
This inertness or nonvalence provided a simple means of 
reconciliation with the periodic scheme of the elements, as 
all that was required was simply to add to the eight groups 
of the table of elements a zero group containing helium, 
neon, argon, krypton, and xenon, with niton, the emanation 
from radium, as a recent addition. 

The elements of the argon group form a valuable extension 
to the periodic system, and the knowledge acquired in the 
Investigation of these substances has proved serviceable in 
the solution of problems in the realms of science and of 
industry. The knowledge of the properties and behaviour of 
elium was destined soon to play a part in the solution of the 
riddle of the radio-active elements, whilst it is specially note- 


worthy that argon, the "idle one,” should have been pressed 
into industrial service. : 

This fact suggests the thought that idleness has its uses, 
and at the present time how satisfactory would it be were 
we able to find useful application for a quantity which appears 
to be plentifully and widely distributed in this country. 

We are told ‘that the advances made in the production of 
helium warrant the opinion that, had the war continued after 
November llth, 1913, supplies of helium at the rate of 
2,000,000 cubic feet per month would have been produced 
within the Empire and the United States, and helium-filled 
aircraft would have been in service.” 

With the discovery of radium and its remarkable properties 
we have been brought in contact with an element undreamt 
of in our philosophy. The interpretation of the results of the 
investigation of this element has called for drastic changes 
In our conception of an element. 

Radio-activity has supplied a method of analysis—radio- 
active analysis—-surpassing in delicacy any of the previously 
known methods tor the examination of material substance; 
the application of these methods has not only added to the 
list of elements, but also new classes of elements. First, 
elements indistinguishable and inseparable by chemical means, 
vet differing slightly but definitely in their atomic weights. 
The existence of these “isotopes,” as Soddy styles them (a 
name giving prominence to the fact that such elements occupy 
the same place in the table of the elements), demonstrates 
that absolute uniformity in the mass of every ultimate atom 
of the saime chemical element is not an essential, but that 
‘our atomic weights merely represent a mean value around 
which the actual atomic weights of the atoms vary within 
certain narrow limits.” j : 

The investigations in the field of radio-activity have further 
brought to light that identitv in atomic weight may be asso- 
ciated with difference im chemical properties, revealing the 
existence of a further class of elements for which Dr. Stewat 
suggests the name “jsobares.’’ Further, Dr. Stewart con- 
siders that isobaric elements are to be found not alone 
amongst the radio-active, but some of the normal elements 
exhibit properties which may be explained on the assumption 
that they are isobarics. Thus the compounds formed from 
iron are regarded as indicating the existence of three irons, 
all having the same atomic weight. One of these, termed 
ferricum, is tervalent; one, ferrosum, is divalent; whilst the 
third, ferron, is inert and takes no part in chemical changes. 
The three are under certain conditions mutually interconver- 
tible. This last condition does not apply in the case of the 
radio-active isobares. 

The elements are to be regarded as divisible into three 
classes: (1) Isotopic elements, each set of which has different 
atomic weights but identical chemical properties; (2) Isobaric 
elements which have identical atomic weights but different 
chemical properties; (3) normal elements which differ from 
each other both in atomic weights and chemical pele 

The discovery of X-rays may be acclaimed as having added 
@ new sense to aid us in our investigation of material objects, 
and to their innumerable services may be reckoned the results 
which have followed from the investigations of the X-ray 
spectra of the elements by the late Lieut. Moseley, whose 
death in Gallipoli in 1915 is one of the many tragedies of the 
war specially deplored in the scientific world. From the 
analysis of the X-ray spectra, Moseley has shown that for 
each element a value can be deduced, which is styled the 
atomic number and which represents the space in the atomic 
table the element should oceury. The researches of Ruther- 
ford and Andrade on lead and radium B have proved that 
+ isotopes "° have the same atomic number. Whatever may 
be the ultimate explanation of the meaning of the atomic 
numbers, their experimental determination has already proved 
valuable in the solution of some of the anomalies of the 
Periodic Table. l l 

Among the numerous revelations and surprises of the past 
five years has been the realisation on the part of the public 
and the Government of the importance of the chemical in- 
dustries to the national well-being. The apathy and in- 
difference of pre-war times were replaced by an apparently 
lively interest in things chemical, an’ there was what in the 
religious world would be stvled a revival. 

The Government, discarding its fiscal poliev, was induced 
to subsidise the enterprise for the manufacture of dyes and 
other ecoal-tar products. The negotiations preceding the for- 
mation of the ‘ British Dyes, Ltd,” were remarkable as 
revealing that in the eves of some, at any rate, special 
knowledge is a ‘‘ dangerous thing,” and, in fact, was deemed 
sufficient to exclude its possessors from a seat on the director- 
ate. This is all the more remarkable as the history of similar 
enterprises In Germany shows the personnel of the directorates 
to be made up of university-trained men, and, in not a few 
instances, of professors. So that in Germany academic dis- 
tinction and theoretic learning are not considered as excluding 
the possession of commercial acumen and those other qualities 
needed in a successful man of business. 

In the foreword of the publication *' Reports on Costs and 
Efficiencies for H.M. Factories, issued by the Ministry of 
Munitions, we are told ‘‘ when it was decided to commence 
the erection of new and national factories . . . there was—- 
practically throughout the entire countrv—a regrettable lack 
of available accurate technical data, and even greater lack 
of trained technical men—more particularly chemical en- 
gineers.”’ 

To anyone acquainted with the conditions existing in thig 
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country in pre-war days, the lack of ‘‘trained technical 


men’’ is no matter of surprise. In fact, one cannot fail 
to be astonished at the phenomenal development of chamical 
manufacture which has taken place under the directing in- 
fluence of Lord Moulton, in response to the call from the 
Army and Navy. That men were found capable of taking 
a part in these varied undertakings cannot, at any rate be 
credited to the encouragement which the teaching of che- 
mistry or the students of the ecience had received from those 
directing industries, which employ or should employ the 
services of chemists. It is no uncommon experience to find 
the chemist employed simply in the analytical testing of 
raw materials and manufactured products, and even in the 
working of processes under their control the potentiality of 
the chemist is not utilised to the full. According to 
the publication mentioned above, ‘until comparatively 
recently, either intentionally or through negligence, it 
was customary at many chemical plants to keep the chemists 
in complete ignorance not only of the cost at their plant 
but also even of the efficiencies. It is amazing that manu- 
facturera can expect improvements in chemical processes 
when their chemists are kept in ignorance of euch vital facts. 
It has rea tour very often that as soon as detailed figures 
were seen by chemists at a plant, important alterations and 
improvements have at once been suggested, the need for which 
would otherwise never have been noticed.” 

The conditions of service indicated in the passage quoted, 
together with the low scale of remuneration which obtained 
hitherto in chemical industries, help to explain the scarcity 
of the kind of scientific labour referred to. . 

But are we not told and invited to believe that all this is 
changed? The many activities operating for the promotion 
of scientific research, and such evidence as that supplied by 
the magnificent endowment of the chemical department of 
the University of Cambridge, are evidences of what we may 
reasonably hope to be a happy augury for the future of 
chemistry and chemists in this country. 


The Three-Electrode Thermionic Vacuum Vaive. 
By Dr. W. H. Ecos. (Abstract.) 
Section A.—Mathematical and Physical Science. 


DurinG the war dark hints reached the civilian that a revolu- 
tion was taking place in wireless telegraphy, the principal 
ugent in which was reported to be an instrument called a 
© valve,” a ‘‘lamp,’”’ or a * tube.” The complete name of 
the instrument is the three-electrode thermionic vacuum tube. 
It must be emphasised that it is the three-electrode valve, and 
not the valve with two electrodes that has been responsible 
for the overthrowing of the old methods and apparatus. That 
it has been a veritable revolution can be seen by comparing 
the common practice in wireless telegraphy of 1914 with that 
of 1919. In 1914 pee all the most powerful transmit- 
ting stations in the world generated waves by sparks, and 
signals were received at nearly all stations by means of crystal 
or magnetic detectors. The spark method of generating waves 
involved the use of very large antennas for spanning great 
distances. To-day we find most of the high power stations for 
long-distance transmission are ‘‘ continuous wave’’ stations, 
that is, they produce uniform uninterrupted waves instead of 
a series of short gushes made by sparks; while at the receiving 
end new modes of detecting these continuous waves appro- 
priate to, and taking advantage of, their uniformity in char- 
acter have been introduced. This 1s where the three-electrode 
tube in all its various adaptations enters the arena. Taken 
together the improvements at both ends of the span have 
made possible the use of smaller antennw at transmitting 
stations and have almost removed the necessity for any 
antenna at all at receiving stations. For example, under reason- 
able weather conditions it 1s quite easy to listen to the mes- 
sages coming from stations on the other side of the Atlantic 
by using a receiving circuit of which the receptive element is 
a small coil of wire 3 or 4 ft. square. This does not mean 
that the use of an antenna for reception is abolished; on the 
contrary, when these highly magnifying methods are put into 
operation with large antennae it is possible under reasonably 
good weather conditions to receive at the antipodes the signals 
from a modern high-power station. In accomplishing this the 
magnifications in use amount to several hundred-thousand- 
told. When the three-electrode tube is made in large sizes 
it can be used for producing alternating current of high 
frequency and of considerable power, and then it can be em- 
ploved for transmitting electric waves; the triode can be used 
for modulating the alternating current just spoken of and so 
for impressing upon the waves the human voice. In this way 
speech has been transiuitted freely across the Atlantic. 

The valve consists of three conductors in a vacuum, ove 
of the conductors being usually a filament, which can be kept 
hot by the passage through it of an auxiliary electric current. 
The three conductors are called electrodes, and the bot one is 
given the special name of ‘‘cathode.’’ When the cathode is 
hot enough electricity evaporates out of it into the vacuuin. 
This disembodied electricity, apparently quite free from gross 
matter, consists of innumerable very small portions called 
electrons. which spread into the vacuum and may be caught 
and conducted away as electric current by either of the other 
electrodes. Since the electron is highly electrified and 
possesses Very little inertia, its movements are inconceivably 
rapid. In consequence the three-electrode tube may be 
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operated at the very highest frequencies of alternation used in 
wireless telegraphy without showing any signs of tardiness, 
In passing ıt ıs worth remarking that the process of ther- 
monic evaporation briefly mentioned above is really a method 
of obtaining electricity trom matter without the use of moving 
parts—that is, without machinery. Possibly it may lead to 
the long-sought-for method of obtaining electricity and power 


‘direct trom fuel without steam boilers, engines, or dynamos. 


In other words, the electric engines of the future may be 
based upon thermionic processes deriving their energy direct 
from coal. Before that time comes, substances may have been 
discovered from which the emission of electricity takes place 
more easily than it does from the refractory metals we most 
frequently employ in the filaments of three-electrode tubes. 
It 18 known already, for instance, that some of the earthy 
oxides are greatly superior to platinum or tungsten in this 
property of elission of electricity. A new condition of 
matter, or a new substance, may be involved here and await- 
ing investigation. 

In the three-electrode tube of wireless telegraphy only one 
of the cold conductors is intended to carry appreciable current 
from the vacuum to the outside circuits, and it is given the 
special name of ‘‘anode.’’ It is made of large surface so as tu 
accomplish its task. The third electrode has as its principal 
function the control of the flow of the electron current from 
cathode to anode. Control is exercised by charging this elec- 
trode electrically as and when the user desires: for when it is 
made negative it repels many of the just evaporated electrons 
back into the filament, and when it is made positive it en- 
courages them to leave the filament and travel to the anode. 
The anode and the control electrode can be of almost 
any shape, and may have various positions relative to the 
cathode, but, of course, the most convenient and effective 
dimensions and positions have already been worked out. One 
arrangement of the three electrodes that is at the same time 
simple and eminently practical is that known as the ‘‘French ” 
recelving pattern. It has been made in hundreds of thousands 
for use in the war. The anode is a short circular nickel 
cylinder with open ends, roughly speaking, about the size of 
the ferrule of an umbrella. The cathode is a filament of 
tungsten, and is stretched along the axis of the cylinder. 
Between the two comes the control electrode which is a helix 
of wire è in. in diameter and 3 in. long, and surrounds the 
filament. This helix is usually called the grid. The tube is 
used by connecting a high voltage battery of, say, 100 volts 
between anode and cathode, while the filament is kept hot 
by its auxiliary current, and then the flow of electricity across 
the vacuum amounts to 1/200th part of an ampere. Then if 
the grid is made positive with respect to the filament (by aid 
of a voltaic battery or otherwise) the current across the 
vacuum increases in response, and when it is made negative 
the current decreases. Within certain limits the responses of 
the anode current to the suggestions of the grid are faithful 
copies, and take place in a much briefer time than a millioneth 
part of a second. Moreover, the responses of the main current 
to the application of a very small voltage to the grid are per- 
haps 10 times as great (or in some tubes 20 times) as if the 
voltage were applied directly in the main circuit. The device 
is thus a multiplier of voltage as well as a repeater. 

The three-elctrode tube hereafter called a ‘‘ triode’’ has 
found applications in every branch of wireless telegraphy and 
telephony. There is no doubt it will prove equally useful in 
other branches of applied electricity, and also as a tool in the 
hands of the experimental physicist. For instance, one funda- 
mental property of the triode is that an electrical influence 
in one circuit may, by acting upon the control electrode, be 
made to exert effects in another circuit without suffering ap- 
preciable reaction; which implies that practically no energy 
is absorbed by the control electrode, not even so much as 
would be used up in setting a galvanometer needle into motion. 
This property alone should make the instrument welcome a3 
a tool in the physical laboratory. 

Then again the combination of triodes in cascade so as to 
obtain very large magnification opens up new regions of 
research by aid of the ear, and sanguine persons even antici- 
pate that we shall some day hear the clatter of the collision 
of individual atoms with one another. Besides this the triode 
provides a very convenient means of generating oscillations of 
exceedingly high frequency, which opens illimitable fields of 
measurement upon the properties of matter and of electric 
waves. I shall make it my aim in opening this discussion to 
introduce these possibilities to physicists rather than to dis- 
cuss wireless telegraphy. ec 

Amplifiers —The apparatus known as the amplifier 1s 4 
straightforward combination of triodes and transformers de- 
voted solely to the task of magnifying very small electric 
currents. Transformers are used in linking the triodes tw 
each other, and to the outside apparatus, because the un- 
assisted tubes would not be so effective. The small current to 
be magnified is passed through the primary winding of the 
first transformer, so as to induce E.M.F. in the secondary 
winding, and the secondary is connected to the grid of the 
first tube. The induced E.M.F. is, therefore, in a position to 
control the large current in the other circuit of the first tube. 
but the magnitude of the induced E.M.F. is greater the greater 
the number of turns in the secondary winding. Evidently 16 
1s profitable to make the induced E.M.F. as big as possible. 
The once-magnified effect appearing in the main circuit of 
first tube is passed through another transformer, so that a 
relatively high E.M.F. is induced in its secondary winding. 
and this is connected to the grid of the second tube. In an 
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exactly similar way the output of the second tube is trans- 
formed and applied to the third tube. In this way polystage 
amplifiers can be built to work with either high or low fre- 
quency currents. And for some purposes they can be tuned 
so as to obtain in addition the magnification produced by 
resonance. 

Amplifiers on this and on analogous schemes have been made 
in thousands during the war for use in earth telegraphy, in 
submarine listening, in telegraphy by certain invisible rays 
or by electromagnetic induction, as well as for use in wireless 
telegraph stations. Besides this, it is possible to build ampli- 
fiers for work at 10 or 20 vibrations per second, using a vibra- 
tion galvanometer as the indicating instrument. The sen- 
sitiveness of some apparatus developed in my laboratory during 
the war is such that it is possible to detect with certainty 
alternating current corresponding to one ten-thousand-mil- 
lionth part of a volt at the input side. Magnifications of the 
order twenty thousand times are here involved. This tempts 
one to revive old dreams of trans-oceanic telegraphy by means 
of alternating currents delivered into the sea at the ends of 
long cables. Calculation shows that by aid of a cable 50 miles 
long on each side of the Atlantic Ocean, capable of delivering 
about 40 amperes alternating current of a frequency of 20 
cycles, telegraphic communication ought to be possible by 
aid of the three-electrode tube. 


Generation of Oscillations.—Perhaps the uniform generation 
of electrical oscillations in a circuit by aid of a triode is one 
of the most striking and fascinating of its applications. Rather 
special apparatus is required to tell that oscillation is taking 
place and the interest excited is, therefore, scientific; very 
little apparatus is needed for a bare demonstration of the 
phenomenon, viz., an oscillatory circuit, comprising a coil 
of wire and an electrical condenser, and the triode with its 
two batteries. The three electrodes of the triode have to be 
connected to three points on the coil; the cathode must be 
connected to the middle and not to either of the end points 
of the coil. The circuit is now oscillating, which can be 
proved by coupling a thermal instrument to the coil. 

Why it oscillates is best explained by a mechanical illustra- 
tion. A tuning fork arranged to oscillate continuously is 
so arranged that two electromagnets act upon its prongs, one 
heing in the control circuit of the triode and the other in the 
main circuit. The movement of the one prong induces E.M.F. 
in its electromagnet, and this being connected to the grid 1s 
in & position to control the main current, which, in its turn, 
on traversing its own magnet winding in the correct sense, 


sustains the motion of the fork. The electrical oscillator is. 


operated in a precisely analogous manner, but electrical 
oscillators can be designed to oscillate far faster than any 
piece of steel, even at speeds of 100 million per second. 

Sub-generative Magnification.—It is usually found on analys- 
ing an oscillator that the maintenance of the oscillations largely 
depends upon the interaction of two portions of the coil 
on each other. If it be arranged that these two parts can 
be separated so as to interact less strongly the oscillation 
becomes weaker. There is a critical setting where oscillations 
aro just not maintained, and the system is poised in suspense, 
so to speak. When it is in this condition a very feeble stimu- 
lus, if properly timed, can provoke the system into vibration: 
the resulting display is energetic to an extent out of all 
proportion to the initial stimulus. Evidently enormous mag- 
nification is possible in this manner with a single triode. Its 
most important application is in wireless telegraphy. and 
many ships are equipped with this type. of receiver. By its 
aid, spark signals can he read at distances that are amazing 
compared with the old records. Tts principle can be shown 
by coming down from wireless to audible frequencies and 
putting a telephone in the main circuit of the triode to make 
the oscillations manifest. | l 


- Reception by Circuits already in Oscillation —Tf the ex- 
periment just indicated is tried to tind what order of magnifica- 
tion is obtained by the sub-generative method, it will be dis- 
covered that on passing gradually from this adjustment to 
the oscillating condition, otber phenomena arise. If the in- 
coming oscillations which one is trying to tnagnify are un- 
ceasing and uniform, and of nearly the same audible frequency 
ag that natural to the oscillator, a throbbing takes place in 
the formerly steady musical note of the telephone. The throb 
appears only when the input current is really being intro- 
duced into the oscillating system, and is more marked the 
greater the original strength of the current that is to be 
magnified: but the input necessary to produce a perceptible 
amount of throbbing is exceedingly small. Tt would seem 
that the input current when it reaches the grid becomes 
magnified first by the more ordinary processes of the triode 
(already explained). and then combines with the local oscilla- 
tions to produce what the musician calls “‘ beats.’ and then 
the beats are themselves magnified bv circuits of the. triede. 
At anv rate this affords what is prohablv the most sensitive 
method of perceiving a very feeble alternating current. But 
with a particular magnitude of oscillation coil and condenser 
there is a rather narrow range of frequencies, within which 
the incoming feeble alternating current mynet ~a Tha ordinary 
amplifier has a much wider range of frequencies, and is 
sunerior to the present method in that respect. ns ad 

The phenomenon is indeed a true beat nhenomenon; for if 


. the sustained oscillator has a frequercy of. say. 400, and the 


incoming current a frequency of 402. or 398. there are two 


beats per second in the sound from the telephone exactly in 


accordance with the known rules of acoustics. If the expen- 
ment were carried out on the wireless range of frequency, say, 
with the perfectly inaudible frequency of 400,000 per second 
for the oscillator and 402,000 per second for the incoming 
current—a note of the audible frequency 2,00U per second 1s 
heard in the formerly silent telephone immediately the in- 
coming current is switched on. Thus, out of two high-fre- 
quency currents each incapable of exciting the telephone and 
ear there arises a current of a frequency equal to their differ- 
ence, which may easily fall within the limits of audibility. 
This method is universally used in the reception of the con- 
tinuous waves of modern wireless telegraphy. For not only 
does the method possess this merit of vielding an audible 
note, but it is found to give enormous magnification as well. 

As carried out in wireless, the operator at a receiving station 
sets his apparatus near the wave length he desires to receive 
and then causes his triode to sustain his circuits in oscillation. 
The waves from the distant station, acting upon his antenna 
produce minute currents in the antenna which are tranaformed 
s0 as to apply an E.M.F. to the grid of the triode. The result 
is an audible note in the operator’s telephone each time the 
key of the transmitting station is depressed, provided, of 
course, the frequency of the receiver is near enough to that 
of the incoming waves. He can adjust the local frequency at 
will, and make it very near to the waves or very different 
from them; these adjustments alter the pitch of the beat 
note. and he chooses the more agreeable and efficient setting 
for the reception in hand. This process of receiving continuous 
Wave signals on an oscillating circuit is called autoheterodyne 
or, sometimes, endodyne reception. Here a fact comes strik- 
ingly to light which is of the utmost importance to the physical 
laboratory, namely that the beat note changes very rapidly 
with change.of the capacity of the condenser in the oscillating 
arewt. 

Dr. Eccles illustrated his lecture by demonstration and 
experiments. 


DISCUSSION. 


Pror. C. L. Fortescut asked whether it was possible to 
so accelerate the electrons that they were bound to radiate a 
very large proportion of their energy. Was not the use of 
any form of violent agitation of the electrons fundamentally 
ineficient? That was a question, perhaps, which ought to be 
fully investigated before very much time was spent upon other 
research work. Numerous points also arose in connection 
with the grid electrode. They were immediately up against 
the problem of the occluded gas. That was one of the most 
dificult problems met with ‘in the construction of satisfactory 
and reliable tubes. Although this problem was usually asso- 
ciated with the positive electrode, he did not think it was by 
any means confined to the positive electrode only. The term 
occlusion was rather wide, but he thought the two things of 
most interest were the surface absorption and thé way in 
which the gases could be kept in the valves in the form of 
solid solutions, either entrapped in the crystals themselves or 
in amorphous layers between the crystals. Exactly how they 
were retained there was a matter about which a great deal 
more was required to be known. This occluded gas must 
be got rid of so that there was no further liberation of gas 
during the time the valve was in use. With the smaller valves, 
which were not subjected to very high temperatures, one 
thorough cooking was sufficient, but for the larger ones it 
was rather a long process. The valve might be subjected to 
a heavier electrode bombardment and temperature than it 
would ever be subjected to in ordinary use, and it was piously 
hoped that no more gas would find its way out in ordinary 
circumstances. The evidence indicated that no further gas 
did come out, if it was properly treated. The question also 
arose: what was the nature of the gas which came out from 
the electrode afterwards, or during the time exhaustion waa 
taking place. Numerous attempts had been made to examine 
the gas. It could be done in two or possibly more ways. 
For instance, the spectrum could be observed: to a tube 
which had become somewhat soft such a high voltage could 
be applied that the blue glow appeared, and that blue glow 
could be examined. Many of the well-known gases 
could be dealt with in that wav, but some of the 
spectra were different from what was ordinarily expected. 
Then there was the process of a tube working at a high volt- 
age tending to harden. and at a low voltage to soften. There 
was a kind of vapour pressure depending on the tension 
under which the tube was used, and full investigation of 
that was required. An interesting suggestion had been put 
forward by one of his colleagues at Woolwich to explain 
some of these actions. His notion was that the gases going 
into. and coming out of, the electrodes, either in use or dur- 
ing the exhausting process. were related to the well-known 
positive condition of metals at relatively low temperature, 
and he visualised the process as follows: that it was onlv 
ionised gas, particularly ionised hydrogen, which took part 
in entering and leaving the surfaces. The positive ion was 
moved with considerable force, as a projectile, and had very 
considerable penetrating properties. It pierced the outer 
layer and found itself surrounded bv a number of the free 
electrons within the conducting surface. Being encumbered 
by these electrons, it cannot get out of the hole it came in. 


_ and that theory was to some extent borne out bv the observed 


fact that the gas which came out of the cathodes was nn- 
doubtedly ionised. It had been observed frequently that a 
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emall quantity of gas coming out of the electrodes would set 
up an arc far more easily than considerably greater quantities 
introduced from the outside. That was a suggested theory 
which he thought was interesting. With regard to the outer 
envelope, glass was almost universally used at the moment 
tor the simple reason that it was a non-conductor, and it was 
possible to make vacuum-tight joints, but it was fragile. It 
tended to crack with change of temperature, and there was 
also a tendency for chemical action at the seams, when work- 
ing at high temperatures. On the other hand, if the tempera- 
ture was low, the glass softened and collapsed. There were 
other alternatives and there might be an entirely different 
construction for the envelopes for high powers where the 
power was being expended inside the tube alone. Dr. 
Forrest, in an American specification, had described one pos- 
sible arrangement, in which a metallic container was used 
which served as the positive electrode, the filament being led 
in through glass tubes. That was suggestive of many possible 
constructions, but they were immediately up against the pro- 
blem of securing a really vacuum-tight joint. The vacuum 
used in these thermionic tubes was of the order of J0-* mm. 
of mercury, and a very slight leakage was fatal. A better 
onethod than that at present in use was wanted. Many 
different designs had been adopted, but although the valve 
was at present a commercial thing, he saw no reason why the 
existing form of construction should be the final form. At 
present it required very careful handling, but in order to 
dispel the idea that it was extremely delicate he exhibited 
a valve which had been through a fire in the wireless room 
of one of our new ships at Portsmouth, and was little the 
worse for it, notwithstanding every receiving instrument and 
a considerable number of transmitting apparatus had to be 
replaced. Altogether there were seven valves in that wireless 
room, und four of them were found to be quite serviceable 
after exposure to the high temperature of the fire. 

Mr. B. S. Gossuina said the thermionic valve could now 
be regarded as a fully fledged electrical instrument, for it 
was now performing important functions in trunk telephony 
and in wireless telegraphy and telephony. At the same 
time, it could not be said that there was a very complete 
understanding of the working of these devices and their 
possibilities, and until all the phenomena going on inside 
the valve were clearly understood and recognised their know- 
ledge must be regarded as deficient. At the time of the 
armistice these valves were being made at the rate of 500,000 
per annum, and careful tests were made upon a considerable 
number of them. Records of these tests for tens of thousands 
of valves were available, and it was known within a high 
degree of certainty what was the range of variation. Never- 
theless, the physical phenomena involved and how the thing 
actually worked in practice were still far from clearly under- 
stood. The improvement in the working of the valves was 
shown by the fact that the variation in accuracy of working 
between different valves was at one time as much as 200 or 
300 per cent.; but that had now been reduced to plus or 
minus 10 per cent. under practical conditions. 

Maton R. WHIDDINGTON, speaking of the substitution of 
coal gas for air, said he had been trying experiments based 
on his experience of the possibilities of the valve. The 
periodicity of the oscillations of the anode circuit depended 
not only on the capacity of the condenser, but also to a slight 
degree on the resistance of the circuit, and to a very great 
extent on the inductance of the coil. That could be illus- 
trated by passing the ions from a flame through the coil, 
i.e., bv blowing the ionised gas from the gas burner through 
the induction coil; a distinct change in the note heard on 
the telephone was noticeable. He illustrated the extreme 
sensitiveness of the apparatus. A similar experiment was to 
take a branch off the anode circuit—a copper wire—and heat 
it in a flame. A very slight change of resistance in the wire 
was sufficient to alter the note again. 

Sır OLIVER LopGE, F.R.S., said that the valve in the hands 
of physicists was an instrument of research which could not 
but be of great service. The point which specially interested 
him was how far they were beginning to use atomic energy. 
Here was an atomic atom, with electrons revolving round it, 
and he p e it was one of those electrons which was 
flving off at a certain temperature. Where did the energy 
come from? He supposed the magnifying energy came not 
from the metal itself, but from the battery. That was the 
only assumption, although he did not know that it was 
necessarily true, because Instead of a hot filament they might 
have a radio-active element and might utilise some 
spontaneous radio-activity. Had spontaneous radio-activity 
been used in a valve? There might be reasons against it, 
but anything that was throwing off electrons would do 
equally well and be much more efficient. It would be almost 
like using a permanent magnet instead of an electromagnet. 
In that case. they should be using atomic energy. There 
were other ways of getting electrons flying off from the 
metal. A clean metal illuminated bv ultra-violet light threw 
off electrons; the light energy would be verv small. and any 
of these processes might be utilised instead of a hot wire. 
He had alwavs felt that the utilisation of heat was an in- 
efficient method, a random method, but applving svnchronised 
ethereal vibrations to the atoms would be doing it in a more 
intelligible manner. 

Dr. W. Maxower. with regard to the question of getting a 


valve to work by radio-active processes, said that it could ~ 


be dane. but it must obviously be a verv tinv valve indeed. 
All they had to do was to take a plate of pollonium, instead 


of a filament, giving off alpha rays, and by putting a thin 
plate over that, delta rays were given off. The only difficulty 
was to get a supply of electrons which would be sufficient 
to do anything in the nature of work. | Nevertheless, he 
imagined that there would be no trouble in making a valve 
which would give an extremely smal] total emission; instead 
of being measured in milliamperes, 1t would be measured in 
fractions of micro-amperes. 

Mr. S. G. Brown said he himself was now trying to cover 
the filament with lime, and put a plate on the outside of the 
line. The device worked exceedingly well, but the difficulty 
was that the lime burned out between the plates and the 
grid. That showed that the process took place inside the 
liine as well as outside, in the vacuum space, and he thought 
the reason why the lime allowed electrons to escape s0 easily 
was that lime was practically an insulator, in a hot state. 

Dr. W. H. Ecctes, in reply, agreed heartily with every- 
thing that had been said. The only thing he wished to com- 
ment upon arose out of Sir Oliver Lodge’s remark with regard 
to the inefficiency of the thermal process of making electrons. 
Many of them had imagined ways of getting rid of the loss 
occurring in that way, when thinking of big tubes. He did 
not think it was worth while worrying about with small 
tubes. He could imagine, for instance, a large sphere as 
large as a room plated inside with a brilliant reflecting metal 
to form the anode, and if they had a little sphere. heated to 
white heat, in the centre, there would be no need to supply 
any more heat. as it would all be reflected back. What 
would have to be considered was the evaporation of electrons 
from the centrai hot body. 


The National Alliance of Employers and Employed. 
By tHE Rr. Hon. F. Huta Jackson. (Abstract.) 
Section F.—Economic Science and Statistics. 


In the autumn of 1916 a group of three employers and four 
trade unionists met to discuss the probable effect which war 
conditions would have on our industrial system. These seven 
men, realising the gravity of the problems which already were 
confronting the country, and visualising the still greater 
problems which the future had in store, took what was then 
the somewhat adventurous step of initiating a movement 
whose whole foundation was unity of effort on the part of em- 
ployers and trade unions on a basis of frankness, comradeship, 
and good-will. 

To that small and unpretentious gathering is to be traced. 
not only the National Alliance of Employers and Employed, 
which was the immediate result, but the whole of the great 
movernent towards co-operative effort which now promises to 
remould our industrial life and which recently led to the 
calling by the Government of the National Industrial Con- 
ference, and the setting up of the National Joint Industrial 
Council. . 

From the commencement we have realised that in industrial 
development there could be no middle course. The ol 
enemies, Capital and labour, had either to plunge into more 
bitter and more widespread strife or to discover a common 
ground on which they could get together and for themselves 
work out the lines of harmonious progress. In the face of 
innumerable difficulties, and in spite of misunderstandings 
and misrepresentations, the National Alliance has discovered 
that common ground, and to-day, in thirtv of the most 
important industrial districts in the country, Joint Area Com- 
mittees (on which, as on the central body, employers and 
trade unionists are represented in equal numbers) are working 
in harmony and understanding, not only for the peaceful 
reorganisation of industry as such, but for the development 
of eee social conditions and the raising of the standards 
of life. 

This is just where the work of the National Alliance differs 
in extent from that of Whitley Committees. and even from 
that of the organisation to be set up in connection with the 
National Joint Industrial Council. We take the view that, 
essential though it may be, it is not sufficient for employers 
and employed in any one particular industry to co-operate 
merely for the improvement of the commercial and the work- 
ing conditions in that industry. The wider problem is not 
solved merely by settling hours of labour, rates of pay, amounts 
of output, &c., and leaving such questions as the provision of 
healthy home surroundings, educational opportunities, recrea- 
tional facilities, &c., to take care of theinselves. The machinery 
of the National Alliance is designed not only to bring the 


. employers and employed of a given industry together for the 


settlement of their own especial problems, but also to link 
up the employers and employed of all industries in a particular 
area in a joint endeavour to improve the general conditions 
in that area. 

The work which the National Alliance has taken in hand isa 
great and difficult one, but on its accomplishment denends the 
future of our country. The evil centuries of hatred and 
struggle between the forces of Capital and Lahour have built 
high and wide their barriers of antagonism and dark mistrust. 
Thev cannot be swept awav in a day. but the experience of the 
National Alliance has shown that on each side there is an 
increasing number of earnest, thoughtful. far-séeimg men who 
are. realising the errors of the past. and who are willing to 
tain in a great national fellowship for the security af the 
uture. 
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ELECTRIC POWER COLLECTION.* 


By CHARLES P. STEINMETZ. 


In the development of sciences and industries which have 
advanced as rapidly as electrical engineering, we frequently 
strike barriers which seem to stop further progress, until some 
new idea carries us around the apparently unsurmountable 
barrier and the beyond shows us a teld of development vastly 
greater even than what had before been considered as the 
tinal possibilities. Or more often it is an old idea, which 
though discarded in the earlier days of development, leads us 
beyond the barrier which had stopped progress. Thus, when 
we see development slow down and apparently the limit of 
progress reached in certain directions, it is advisable to go 
back to the earlier days and search whether, amongst the 
ideas then unsuccessfully tried, we may not find some which 
lead to success under the changed conditions. ons 

A good illustration is given by the history of electric light- 
ing. Metal filaments were tried but found wanting in the 
early days, before the carbon filament, and for a quarter of 
a century the latter held sway. But after the first few years 
of rapid advance, progress slowed down and apparently the 
ultimate limit had been reached at about three watts per 
mean spherical candle-power. Then the old idea of the metal 
filament, backed by the 20 years’ advance of chemical en- 
gineering, carried us around the barrier and more than 
quadrupled the efficiency of incandescent lighting. —s_ 

If ever progress was important, and especially engineering 
progress, beyond the barriers retarding the advance, it is 
now, in our present period of the world’s reconstruction. 
But to progress beyond barriers, we first have to see and 
realise those barriers, and long familiarity with existing 
methods of doing things tends to standardise our thoughts, 
and leads us to consider as essential and inherent, features 
which are only incidental and due fo the conditions under 
which the development has taken place, and disables us, 
when these conditions change, to see beyond the incidental 
limitations. Standardisation is useful and important, and 
indeed industrial progress would be impossible in the chaos 
which would result without standardisation, but standardisa- 
tion becomes harmful when extending to our thoughts 
whether and how things can be accomplished. One of the 
first ways to realise and overcome this limitation is to review 
the development and ask ourselves why it has taken place in 
that particular direction, how far the course of developinent 
has been due to temporary conditions and whether with the 
change of these conditions a different direction of develop- 
ment may lead us beyond the possibilities of our present 
achievements. 

The electric generator and the electric motor are identical; 
Where there are differences in construction, they are in 
details, to accentuate certain characteristics for certain pur- 
poses. 

Looking back over the electrical development of the last 
quarter of a century, we have seen the size of generators and 
generating stations steadily increase. The maximum size of 
motors also has steadily increased; but the average size of 
motors has increased little, if at all, due to the increasing use 
of individual motors, applied directly to the driven machines. 
The average motor is installed with a switch to start it, 
and a fuse to stop it in case of overload or accident, and 
then left to itself with practically no attention. In the 
generator installation, however, we find a very elaborate sys- 
tem of controlling and protective devices, &c., requiring con- 
tinuous and highly skilled attention. Why is this, if genera- 
tor and motor are the same type of apparatus? Obviously, 
it 18 not due to the use of the machine, in the one case as 
motor, in the other case as generator, but it is due to the 
size of the machine, indeed, in the installation of very large 
motors, we find more controlling and protective devices than 
a switch and a fuse. Inherently a generator installation is 
no more complex than a motor installation. Thus if the aver- 
age size of generator installation has steadily increased, while 
the average size of motor has not, this is not due to the com- 
plexity required in the former, but the reverse is the case, 
the complexity of the generator installation is the result of 
its huge size. 

The difference in the course of development of motor and 
kenerator thus must be found in other directions. As an 
Instance, let us consider a typical electric motor development. 

When the first cotton mill was electrified in 1894, the steam 
engine was taken out. and a 400-9.p. synchronous motor put 
Into its place, driving by belts and shafts and countershafts 
the individual machines, that is, the power was generated 
electrically, but distributed mechanically. But in the new 
mull of the same plant. a number of 100-4.P. induction motors 
were installed. each driving a line of shafting to which the 
Individual machines were belted, that ıs. at least a nart of the 
Power distribution was done electrically. I need not say 
that even this is antiquated, and that the most economical 
arrangement is to entirely eliminate mechincal power dis- 
tribution and distribute all the power electricallv, that is. to 

ave individual motors at every machine. This is the reason 
why the average size of electric motor is small. corresponding 
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to the power required by the individual machine, and large 
luotors are used only where a large unit of mechanical power 
Is required, as at the rolis of a steel mull, or the propeuer of 
a battle cruiser. 

But in electric generation we are still in the first stage, 
that typified by the huge synchronous motor distributing 
power mechanically through numerous belts, shafts, and 
countershafts. We collect the power of a watershed mechani- 
cally by elaborate hydraulic works, costing many times more 
than the most elaborate electric generating station, and then 
in a big unit convert the hydraulic, that is, mechanical power 
Into electric power in a modern synchronous generating 
station. Or we burn millions of tons of coal under the steam 
boilers of our huge steam stations, extract 10 to 15, or 
sibly 20 per cent. of its energy as electric power, and then 
pay for the condensing water to throw away the 80 odd re- 
maining per cent. of the heat energy of the fuel, while in 
numerous other furnaces we burn millions of tons of coal to 
produce heat, but waste the potential mechanical and electrical 
energy of this coal. 

This 1s not a condition to make us proud of our industrial 
efficiency. But it came about naturally, as the result of 
historical development. 

The first electrical development occurred where hydraulic 
power wus available in concentrated form, at waterfalls such 
as Niagara, &c., that is, cases corresponding in motor de- 
velopment to the rolling mill or the ship's propeller. The 
synchronous machine is the proper type of generator for such 
Installations, Just as the synchronous imotor is the preferable 
type of motor for large units of power unless epecial con- 
ditions prevail and demand the induction motor. The same 
type of hydro-electric development was extended to condi- 
tions where water power was available in less concentrated 
form, and had to be collected by more extensive hydraulic 
works, gathering together the power of a watershed, and so 
the modern hydro-electric generating system was developed 
as the most perfect known method, within its scope and limits 
of utilising water power—mechanical collection of the water 
power by hydraulic works, and conversion to electric power 
In a big-unit synchronous gencrating station. 

But the high cost of the hydraulic work makes such de- 
velopment economically feasible only where large amounts of 
water pon are available in fairly concentrated form, and 
with the increasing development of such power sites, the 
number of water powers capable of development by our present 
methods 1s decreasing, while most of the country’s potential 
water powers can not be developed by our present standard 
methods of hydroelectric generation, as the cost of the neces- 
sary hydraulic developmertt, to collect the water powcr, is 
Zreater than the value of the power which may be collected. 

he only hope which can be seen for a more complete utilisa- 
tion of our country's hydraulic power, from the abandoned 
mill sites of New England to the mountain streams of the 
south and the west, thus lies in applying to the eledttric 
generation the same principles which have made the electric 
motor economically successful, that is, bringing the electric 
machine to the place of power. That is, just as we place 
individual motors at every machine where mechanical power 
is required, and distribute the power to them electrically, 
so to place individual electric generators wherever along the 
water course hydraulic power js available, and collect the 
power of all these generators electrically. 

For these relatively small individual generators, required 
for electric power collection, induction machines would natur- 
ally be used just as induction machines are exclusively used 
for smaller units of motors, however superior the synchronous 
motor is for larger powers. 

Such a small induction generator station then would consist 
of a standard low-voltage induction motor connected to some 
simple and cheap hydraulic turbine, a few hundred feet of 
pipe, and a low dam across the creek, to cover the intake of 
the pipe; a step-up transformer connecting the machine to 
a medium-voltage collecting line, L.T. switch and fuse to dis- 
connect in case of accident. Hundreds of such small induc- 
tion generating stations then would feed into the system over 
collecting lines, just as hundreds of induction motor installa- 
tions receive power from it over distribution lines, and a 
large synchronous main station—steam turbine or hydraulic, 
or possibly even merely a synchronous motor station—would 
control the voltage and frequency of the svstem. 

In similar manner, a simple and cheap turbine induction 
yenerator plant, interposed between the high-pressure steam 
boiler and the steam heating svstem which it supplies, would 
abstract the small percentage of fuel energy which 1s available 
m conversion to mechanical and electrical power. and turn it 
into the electrical distribution svstem, on which the induc- 
tion generator floats, thus collecting electrical energy from 
numerous small steam stations and eliminating the present 
wasteful use of coal. l 

Now this development of electric power collection is coming, 
as it is the natural economic development of electric genera- 
tion. just as tbe individual] motor drive was in electrical power 
distribution. There are already a number of such hydro- 


oe ange eS 


, 1919, 


384 THE ELECTRICAL REVIEW, [Vol. 85. No. 2,182, SEPTEMBER 19 


a te a eae ee nen Sa 


electric induction generator installations throughout the 
country, some in successful operation for years, and the field 
thus opened up is very large, larger possibly than all the 
electrical development which has taken place hitherto, and 
one of the features of this development is that no new type 
of apparatus requires to be developed, but the standard induc- 
tion motor can be used as an induction generator, and hag 
been used successfully for years in some cases. 
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NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serron-Jones, O'DELL AND 
STBPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


21,399. “Obtaining alternating currents of any frequency from existing 
three-phase systems of any other frequency.” A. M. TAYLOR. September Ist. 
21,410. “ Manufacture of tubular articles by electric welding." R. F. 

WooDBURN. September lst. 

21,415. “ Electric signalling systems.” Wesrern Evectric Co. (Western 
Electric Co.) September Ist. 

21,446. “ Electric tuses, heating elements, &c.” A. F. Berry. September Ist, 
_ 31,448. “ Detecting distant ships whereon Jynamo-elcctric machinery, &c., 
is running.” Q. C. A. Craururp and L. O. Dovuciuty-Wyik. September lst. 

21,449. “ Signalling through water.” Q. C. A. Ckaururp and L. O. 
Dovucuty-Wyule, September 1st. 

31,450. “ Apparatus for detecting presence of passing ships.” Q. C. A. 
URAUFURD ana L. O. Doucuty-Wytis. September Ist. 

21,460. “ Electrical terminal.” O. G. NEATE. September lst. 

21,497. “ Method of varying clectric current through electro-magnets or 
solenoids in automatic musical instruments." H. R. KIDNER. Septemorr 2nd. 

2L514. “ Electric signalling systems." WESTERN Evectric Co. (Western 
Electric Co.) September znd. 

21,515. ** Automatic switching mechanism for telephone, &c., systems,’ 
AUTOMATIC TELEPHONE MANUPACTURING Co. (Automatic Electric Co.) Septem- 
ber 2nd. 

21,523. * Electric signalling for railways." J. HUNTER. September 2nd. 

21,524. '* Thief-proof motor-car electric switch and lock combined." G. W. 
Eott. September 2nd. 

21,948. “ Automatic time switches for interrupters for electrical circuits.” 
J. 1. DJERRGAAKD. September Znd. (Denmark, July 13th, 19147.) 

21,568. “ Magneto-electric ignition machines.” SCINTILLA. September 2nd. 
(Swrzerland, September gnd, 131%.) 

21,582. “ Electric furnaces.” D. be Luca. September 2nd. 

31,583. “ Electric water heaters.” Axt-Ges. R. FRISTER. September 2nd. 
(Gerinany, December Yth, 1916.) 

21,585. “Electrodes and electrical accumulators.” O. SCHNEIDER. Septem- 
ber 23nd. (Germany, November 3rd, 1917.) 

21,586. * Miners’ electric lamps.” F, ScuLeceL and O. SCHNEIDER. Sep- 
tember 3nd. (Germany, November 9th, 1918.) 

21,598. “ Electric cables and joint boxes for same.” A. D. CONSTABLE, 
September 3rd, 

21,603. *“ Magnetic frictional variable speed gearing.” G. TOwnsenp. 
September 3rd. 

21.618. " Electric light fittings.” S. T. Jorvan. September 3rd. 

21,624. * Electric transmission systems and cables therefor.” WESTERN 
Fecikie Co. (Western Electric Co.) September 3rd. 

21,627. ‘* Fool-proof self-relay circuit breaker.” F. Daviess. September 3rd. 

31,656. “ Electric welding apparatus.” British THoMsox-Houston Co. 
(General Electric Co.) September 3rd. 

~1,685. “ Electric control mechanisms.” G. WeISMANN, September 3rd. 
(France, August 10th, 1917.) 

21,692. ' Apparatus for clectrically locuting oil-bearing strata.” W. R. 
MCDONALD. September 3rd. 

21.713. *“ Appliance for disinfecting telephones.” A. E. CLAUSON. Septem- 
ber 4th. 

31.714. " Electric switches." E. Dosson and Foster ENGINEERING Co, 
September 4th. 

21,775. *‘ Incandescent lamps.” BRITISH Tuomsox-Houstos Co. (General 
Electric Co.) September 4th. 

21,779. “ Electrical oscillatory circuit.” W. H. Lyons and SELECTIVE SIGNAL 
Co, September 4th, 

31,783. ‘* Push button controls of motor starters, [GRanic Evectric Co. 
and A. H. Mackey. September áth. 

21.797. ‘ Means for measuring electrical constants of an oscillatory cir- 
cuit.” C. K. CHANDLER. September 4th. 

21,808. “ Electric welding apparatus.” A. E. FRANKLIN. September 4th. 
21,814. “ Thermo telephones, &."" F. H. FOUNTAIN. September 4th. 
21,829. “Contacts for electric switches, fuses, &e." W. REDMAYNE. Sep- 
tember Sth. 

21,835. “Obtaining currents of two periodicities from one generating unit.” 
H. A. L. Bakky. September Sth. 

21,841. “ Electro-magnetic wave signalling systems.” J. HOLLINGWORIH. 
September 5th. 

21,842. “ Wood separators for electric accumulators.  FurLers Unitep 
EectrRIC Works and G. FULLER, September 5th, 

21,855. “ Electric reactive wirdings.”” J. R. Bearko and ELECTRICAL Im- 
PROVEMENTS, LTD. September 5th. 

21,866. *“ Sparking plugs.” F. A. L. Jorsson, September 5th. 

Z1868. “ Conduit fittings for electric cables.” R. S. Murer. Septem- 
her Sth. 

21,876. " Electric plugs.” H. N. H. COBBOLD and PORTHOLME AIRCRAFT 
Co. September oth. 

21,885. “ Electric water-heaters.” FILBAR Electric Heaier, Lro., and C. 
Kratt. September 5th. 

21,89]. “ Electric wave form indicators or oscillographs.”” P. Tricnarp. 
September Sth. 

21.842. * Electric frequency multipliers." P. Tricnarp. September 5th 
21,897-8. ‘* Automatic electrie couplings." R. Bevrier "esti 2 
Air Brake Co.) September ath. nee THELD. (Westinghouse 
21,957. * Electrical equipment. of motor velicles."’ I ; € 
H. Bowman. September 6th, ee R. L. Aseos and F. 
21.906. “ Electric pendant.” J. E. Bireer, H. N. Burr . oR 
September 6th. ae and W. F. Merry. 
21,984. “ Electrical receiving apparatus for telegraphs &c.”” 

j C. * e 

SEN and K. Rasek. September 6th. ea pee Jou 

21.991, ** Electrical systems for Preventing collision on single-1j ilways.” 
J. AKHoONa. September 6th. £ EEA RAE 


21,992. “ Electric fans." P. H. D. Puotmyjer. September 6th. 
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PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specificationg will ve 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
9,l6l. ÅLIERNATING CURRENT MOTOK, G. Sartori. April lth, 1917. (130,620.) 
12,980. FLECIRIC SLARTING AND IGNITION OF AFROPLANE ENGINES AND THE LIKE, 
Leyland Motors and J. G. P. Thomas. September 10th, 1917. (131,003.) 


1918. 

4,935. HIGH-FREQUENCY ELECTRIC INSTALLATIONS. G. A. Bauvais. Decem- 
ber 14th, 1917. (131,018.) 

5,241. ELECIRICAL TRANSFORMERS. J, L. Thompson and British Westing- 
house Electric and Manufacturing Co. March 25th, 1918. (131,026.) 

9,395. ELECTRIC arc Lamps. H. B. Grylls and W. Heape. March 27th, 
1918. (131,028.) 

5,423. FEEDING AND ROTATING MEANS FOR ELECTRODES OF SEARCHLIGHTS AND 
THE LIKE. E. A. Sperry. March 27th, 1917. (131,030.) 

5,618. TUNING DIAPHRAGMS FOR GENERATING OR RECKIVING SOUND WAVES. L. V. 
King. April 2nd, 1918. (131,041.) 

5,586. TELEPHONE INSTALLATIONS, PARTICULARLY FOR WIRELESS TELEGRAPHY, 
L. N. Brillouin. October 8th, 1917 (131,054.) 

5,887. TELEPHONE INSTALLATIONS, PARTICULARLY FOR WIRELESS TKLEGRAPHY. 
L. N. Brillouin. October 8th, 1918. (131,055.) 

5,927. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS FOR USE IN TELE- 
PHONY. M. Latour. April l5th, 1916. (Divided application on 5,363/17.) 
(131,036.) 

5,937, ELECTRICAL ReEsIstances. S. R. Mullard. April 6th, 1918. (131,057.) 

6,039, Evectric FURNACES. J. A. Fleming. April th, 1918. (131,061.) 

6,260. ELECTRICAL SIGNALLING APPARATUS. N. Turner. April 12th, 1918. 
(131,066.) 

6,829. SPARKING-PLUGS FOR EXPLOSIVE MOTORS. J. F. Ledanois. April 23rd, 
1918. (131,076.) 

7,083. AUDION OR LAMP RELAY OK AMPLIFYING APPARATUS. M. Latour. April 
30th, 1917. (Addition to 5,363/17.) (131,092.) 

10,933. ELECTRIC SELECTORS, PARTICULARLY FOR AUTOMATIC TELEPHONE SYSTEMS, 
Western Electric Co. (Western Electric Co.) July 3rd, 1918. (131 106.) 

11,709. TELEPHONE REPEATER SysTEMS. C. Robinson and R. M. Chamney. 
July 17th, 1918. (131,113.) 

11,710. TELEPHONE REPEATER SysreM. C. Robinson and R. M. Chamney. 
July 17th, 191%. (131,114.) i 

12,477. DIRECT CURERNT STARTING SWITCHES FOR ELECTRIC MOTORS, J. S. 
Macintosh. July 3lst, 1918. (131,116.) 

12,653. SECONDARY ELECTRIC BATTERIES OF ACCUMULATORS. Tudor Accumulator 
Co. and W. E. Spencer. August 2nd, 1918. (131,117.) 

13,038. ELECTRICAL HEATING APPARATUS. M. J. Railing, J. H. Farthing and 
F. Winstanley. August 12th, 1918. (131,129.) v4 

13,050. ELECrRICAL SIGNALLING APPARATUS. Sir W. G. Armstrong, Whitworth 
& Co., C. B. Chicken and J. H. Thain. August 12th, 1918. (141,131.) 
13,104. MEANS FOR MAKING TEMPORARY CONNECTIONS WITH ELECTRIC SUPPLY 
CABLES. J. H. Collie. August 13th, 1918.  (131,135.) ` 

13,105. CURRENT COLLECTORS FOR ELECTRICALLY PROPELLED VEHICLES. R. H. 
Wilkinson and A. R. Fearnley. August 13th, 1918. (141,136,) 

13,349. ELECTRIC motors. M. V. O'Leary, August 16th, 1918. (131,156.) 

13,549. ELECTRICAL FUSE DISTRIBUTION BOX. R. T. Norton and A. C. 
Robinson. August 21st, 1918. (131,162.) 

13,614. METHOD AND MEANS FOR OPERATING DISTANT DEVICES BY MEANS OP 
ELECTRO-MAGNETIC WAVES. A. G. Bloxam. (Russische Akt.-Ges. L, M, Ericsson 
& Co.) August 21st, 1918. (131,166.) 

13,984. MANUFACTURE OF NATURAL GRAPHITE ELECTRODES. E. Ridoni and Soc. 
Talco E. Grafiti Val Chisone. March 6th, 1918. (123,972.) 

14,160. ELECTRICAL APPARATUS FOR DETECTING OR INDICATING THE PRESENCR OP 
HIGH-TENSION OK EXTRA HIGH-TENSION SPARKS OR DISCHARGES. N. Stell. August 
31st, 1918. (131,180.) 

14,680. DyNAMO-ELECTRIC MACHINERY. Lo-Thermo Patents, Ltd., B. Long- 
bottom and E. Greenhalgh. September 10th, 1918. (131,185.) 

15,045. ELECTRICAL swITCH. A. J. Bonella and R. K. Damey. September 
l6th, 1918. (131,191.) 

16,996. ALTERNATING-CURRENT DYNAMO-ELECTRIC MACHINES. G. H. Fletcher 
and British Westinghouse Electric and Manufacturing Co. October 17th, 1918. 
(131,204.) 

21,110. ELectRicaL switcnes. R. T. Norton. December 18th, 1918. 


(131,223. 
1919. , f 

219. DISTRIBUTOR DEVICES POR IGNITION APPARATUS. Remy Electric Co. 
April 4th, 1917. (122,187.) 

730. ELECTRIC LAMP-HOLDERS. H. Bey. January 10th, 1919. (Patent of 
addition not granted.) (131,230.) 

965. WORMGEAR ADJUSIMENTS APPLICABLE TO VARIABLE CONDENSERS FOR WIRE- 
LESS TELEGRAPHY AND TELEPHONY. W. H. Edbridge and E. E. G. Boite. Janu- 
ary 14th, 1919, (Addition to 4,057;18.) (130,888.) 

2,882. MEANS FOR SECURING ELECTRIC CONDUCTING WIRES TO THEIR INSULATORS. 
H. Marsicano. February Sth, 1919. (130,901.) 

3,887. E.ectric switcues. M. E. Callegaris. February 17th, 1919. 
(131,239.) 

4,151. ELECTRICAL RESISTANCES. L. F. A. Fogarty and C. T. Lahmann. 
February 19th, 1919. (130,910.) 

6,108., LOCKING APPARATUS FOR LOCKING ELECTRIC LIGHT GLOW LAMPS TO 
HOLDERS. W. J. Bodell and T. Williams. March 12th, 1919. (130,924. 

7,071. Extectric ruse PLUGS. J. Glatz. March 21st, 1919. (131,249.) 

8,794. MEANS FOR RE-ADJUSTING THE TIMING OP THK SPARK OF A MAGNETO- 
ELECTRIC MACHINE. T. R. Hayworth. April 7th, 1919. (130,933.) 

9,189. RECTIFIERS FOR ALTERNATING ELECTRIC CURRENTS. J. F. G. P., Hart- 
mann. November 14th, 1918. (130,936. ) 

10.344. HIGH-VOLTAGE CURRENT-DISTRIBUTING APPARATUS FOR ELECTRIC IGNITION 
APPARATUS FOR INTERNAL-COMBUSTION ENGINES. (Firm of) Scintilla. September 
18th, 1918. (130,942.) i 

11,038. THERMO-TELEPHONIC RECEIVERS. A. Williams and L. D. Williams. 
May 3rd, 1919. (131,258.) 

16.739. SPARKING-PLUGS FOR USE WITH INTERNAL-COMBUSTION ENGINES. J. E. 
Barrows. August lst, 1918. (Divided application on 12,551/18 and 317/19, 
Cognate applications 2,626/19 and 16,740/19.) (131.268.) 


aan ED 


Leipzig Fair.—According to the Daily Dispatch, British 
buyers and business men, after five years’ absence, were to be seen 
at the Leipzig fair, which opened on August 31st, although their 
number was very small. The same remark applies to buyers 
from Belgium, Italy, and America, compared with the Czecho- 
Slovaks, whose number exceeded 2,000. The total number . of 
exhibitors and buyers has greatly increased. Much business is 
being done in toys, porcelain, the metal industries, and machinery, 
and all kinds of cheap goods “ Made in Germany.” 
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ORGANISING SCIENTIFIC RESEARCH. 


LITTLE is nowi of the attempt to form a Scientific 
Research Association, and still less, probably, that 
the attempt came to a premature end at the British 
Association meeting at Bournemouth. This event in the 
scientific world has arisen because certain scientific people felt 
very strongly that industrial research was being concentrated 
upon too much by the Department of Scientific and Industrial 
Research, and that scientific research per se was in danger 
of being swamped in the process. The aim of the projected, 
Scientific Research Association was to organise scientific 
research, and to formulate a scheme for the State endow- 
ment of such research. The criticism immediately met 
with, when the suggestion to form this new association was 
made, was—why establish a new organisation ? Why should 
not some existing society do it; the Royal Society, the 
British Association, or the British Science Guild? The 
answer of the promoters was that the Royal Society would 
not do it, and, indeed, its constitution was quite unsuitable, 
because, although it received a grant of £5,000 a year 
for research, it merely made grants after inquiry as to 
whether they were justified by the particular researches 
proposed. Moreover, the association of younger men who 
have not yet become Fellows is an important feature of any 
scheme that aims at being really representative. The 
British Association might do it if it would consent to 
reorganise its constitution and permanent staff for the 
purpose—perhaps a good deal to ask—whilst the British 
Science Guild was understood to regard any such detailed 
organisation of research as not within its sphere, though 
it looked upon the proposal to create such an organisation 
with sympathy and approval. 

Having answered their own questions in this way, those 
concerned proceeded to take the necessary preliminary 
steps to bring the Scientific Research Association into being. 
In the spring of this year a Provisional Committee was 
appointed, and a circular was sent round to about 2,000 
people who were thought likely to give their support. To 
be perfectly candid, the whole thing fell flat, for although 
between 150 and 200 supporters were found, there were 
some eminent people who held that the work of the pro- 
posed new organisation ought to be done by existing bodies. 
Consequently, it became evident that the estimated sum of 
£1,500 to £2,000 per annum, necessary to pay the salary of 
a general secretary and office and secretarial expenses, -did 
not seem likely to be forthcoming ; and the promoters were 
at something approaching a deadlock. It was in these 
circumstances that advantage was taken of so large a number 
of scientists being in Bournemouth in connection with the 
British Association to hold a meeting to discuss the position, 
although it must be understood that the meeting was not in 
any way convened by the British Association. That meeting, 
it must be confessed, was quite unrepresentative, and it was 
clear, from the lack of practical support which was ex- 
perienced, that there was nothing to do but abandon the 
idea, which, by the way, had its origin in Cambridge, and 
the Provisional Committee, which was appointed to carry 
out the preliminary work, consisting entirely of members of 
that University, though with powers of co-option. 

There appears to be a general agreement that scientific 
research needs to be looked after and co-ordinated by some 
organisation, but a strong doubt exists as to whether it is 
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necessary to bring a new organisation into existence for the 
purpose. Strictly speaking, it should be the work of the 
Department of Scientific and Industrial Research to do this, 
but some distrust of that body seems to have crept into the 
minds of scientific workers who view, with a certain amount 
of jealousy, the great attention which is being bestowed on 
industrial research by the Department. 


Now, when it is the order of the day 
ed ang for leaders in industry to turn their 
ractice. . : ; 
attention to the problems of industrial 
reconstruction, it will be interesting to see whether the 
electric supply industry will make any notable contribution. 
Up to the present, two have entered the field, one in the 
region of precept, the other in the more restricted domain 
of practice. For the first, Mr. Emile Garcke, with a view 
to adjusting the claims of Capital and Labour, throws out 
for consideration, in a recent issue of the Nineteenth 
Century,a somewhat comprehensive proposal to “ pool profits ” 
and to distribute among “all who have contributed to pro- 
duce it, according to their claims, rights, and deserts.” 
This is the type of co-partnership scheme which, he thinks, 
offers the greatest hope of a permanently satisfactory settle- 
ment, providing, as it does, a “ complete fusion of interests” 
between Capital and Labour. The failure of co-partnership 
schemes up to the present has been due, he considers, to the 
fact that “ Labour has not been identified with the whole 
of the profit remaining after all the costs of production have 
been defrayed.” As to what are to be taken as “ profits,” 
this it will be the duty of a “ Ministry of Profits” to decide. 
Under this scheme, management is to be left, of course, to 
private enterprise, with the augmented “ lure of profits ” as 
a stimulus. (Not an overwhelmingly powerful “ lure ” in 
the case of the electric supply industry at present !). This, 
therefore, is the panacea of Mr. Garcke for the fundamental 
grievance of Labour. Now for the less ambitious venture 
in the realm of practice. Mr. Napier Prentice in his 
modest East Coast undertaking has essayed with something 
of the same idea in mind. With the object of enabling 
“workmen to realise that they are working not only to 
benefit the ordinary shareholders,” he has issued a special 
series of “ Workmen’s Shares,” to be paid for out of profits 
and distributed as free gifts in proportion to years of service. 
We may, therefore, assume at least theoretical sympathy of 
intention between Mr. Prentice and Mr. Garcke, allowing 
for the difference of atmosphere between the practical 
responsibilities of a board room and the unembarrassed 
liberty of the columns of a review. 


THE shrewd and pertinent questions 

The Tramway put forward by Councillor Kelly at the 

Situation. Conference of the Municipal Tramways 
Association, last weck, reveal a breadth of mind and a 
practical insight worthy of the convener of the Glasgow 
Corporation Tramways Committee, and deserve the careful 
attention of every tramway manager. No doubt most 
managers have had some or other of these questions very 
sharply pressed upon their notice by force of circumstances, 
but the whole subject of electric traction requires thorough 
consideration in the light cf the new conditions that now 
obtain. Before the war electric tramway practice had to a 
great extent settled down into well-worn lines, and if it had 
not actually reached stagnation, it certainly showed little 
tendency towards enterprise and new departures. The time 
has now arrived when every effort must be put forth to 
improve the services and to reduce their cost, while 
important and fundamental questions of policy must be 
decided. 

Valuable light is thrown on a very important aspect of 
this subject by Mr. A. R. Fearnley, in his paper on * Motor- 
Omnibus Services.” With some six years’ experience of 
motor-omnibuses as adjuncts to the tramways of the Sheffield 
Corporation, he shows that the ’bus is an excellent feeder 
and interconnector to the tramways, but is quite unsuitable 
for heavy town traffic, and incapable of dealing adequately 
with peak loads. ‘The omnibus service costs nearly three 
times as much per passenger as the tramway service, and 
the fares charged are much more than double; these are 


facts which leave no room for argument as to whether the 
’bus will supplant the tramway. But as an auxiliary to the 
tramway the omnibus has most valuable functions to fulfil, 
and does so very efficiently. 

Why the municipalities which employ motor-omnibuses 
in this way rigidly confine their attention to petrol- 
driven vehicles we do not understand. The electric 
battery vehicle for heavy service has proved its worth, and 
municipal authorities eagerly purchase them when they 
have the opportunity. The suburban motor-bus service 
outlined by Mr. Fearnley is of a kind for which the 
battery vehicle is admirably adapted, and the cost of 
energy for battery charging is well-known to be a minor 
item of expense, whereas the cost of petrol is a very heavy 
one—nearly.one-third of the total cost. That an electric 
tramway, with electrical energy available at every point of 
the system, should employ internal-combustion engines to 
drive its auxiliary service, at heavy cost, appears an absurd 
situation. We admit that past experience with the battery 
omnibus has not been of an encouraging nature ; but that is 
no reason why the vehicle should remain for ever under a 
ban. The commercial electric vehicle has undoubtedly 
made good ; so will the electric omnibus, when it is taken 
in hand by a competent authority. 

But little reference was made to railless electric traction 
at the Conference, and this was to be regretted : the trolley- 
’bus has done good service in many districts, and possesses 
advantages which entitle it to consideration as a practical 
alternative to the self-propelled omnibus. Indeed, one 
speaker suggested that it might yet prove a rival to the 
tramcar, its working expenses being at present 25 per cent. 
less than those of the car. 
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Scarcity of AN exceedingly critical time for German 
Coal in industries is expected to arise in the 
Berlin. course of the next two months in conse- 

quence of the comparative scarcity of coal. In the engin- 
eering trades in Greater Berlin the reduction in the 
stocks of coal and the inadequate deliveries of fresh coal 
have already prejudicially affected the operation of the 
works. At the beginning of this month the managers of 
the Siemens-Schuckert Works began to ration the works 
at Siemenstadt, this meaning the allotment of a certain 
number of hours of work per week to each shop or collection 
of shops. Thus some of the shops were in operation the 
first three days of the week, while in others the men were 
at work during the last three days, on eight-hour shifts. 
The near future will decide whetner most of the shops are, 
or are not, to be brougnt to a standstill. In the case of 
the A.E.G., it is stated that one or other of the works will 
have to be stopped sooner or later; and the conditions at 
the cable factory at (berschonweide have become very 
serious. The Bergmann Electricity Works Co. has not 
yet found it necessary to shut down any departments. The 
prospects in connection with the municipal electricity 
supply works are so unfavourable that extraordinary 
measures have had to be taken in regard to the supply of 
energy. Among others affected by the position of affairs 
are mentioned the Schwartz-Kopff Engineering Co. and 
Ludwig Loewe & Co. The situation in Vienna is even 
worse than in Berlin. 


SHORTLY after the outbreak of the war 
we drew attention to the fact that the 
German Transmarine Electricity Co., of 
Berlin, had a share holding of £650,000 in the Chilean 
Electric Tramway and Light Co., and suggested that the 
matter should receive the consideration of the Board of 
Trade. After the lapse of a very long period, the Board of 


Better Late 
than Never. 


Trade took official cognisance of the fact, and on April 


27th, 1918, made an order vesting the shares in question 
in the Public Trustee as custodian under the Trading with 
the Enemy Act, 1916. These circumstances are recalled 
by the announcement made recently that the Public 
Trustee was prepared to receive tenders for the purchase of 
the shares in amounts of not less than 50 shares, although 
the name of the German company concerned was not 
mentioned in the advertisement. 
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THE PRINCIPLE OF RELATIVITY SIMPLY EXPLAINED. 


By R W. 


THE theory of relativity, the development of which has 
thrown so much interesting light upon the constitution of 
matter, and upon the nature of both electricity and 
magnetism, has attracted attention from all scientific 
inquirers, and particularly from the engineer, because it 
proves that the mechanical laws he is accustomed to apply, 
though accurate enough for his purposes, are not exact, being 
in fact approximations only to the laws which actually 
govern the behaviour of physical agents. It has, therefore, 
seemed desirable to set out clearly the principle on which 
the theory rests, and to deduce the more important conse- 
quences that immediately follow without entering into the 
transformation of co-ordinates, and the more abstruse 
mathematical developments in which time comes at last to 
be treated as a fourth dimension interchangeable with the 
others. 

It is a deduction from the theory of a Inminiferous ether 
that the velocity of light in free space is constant in all 
directions and independent of the motion of its source, and 
it is one which has always been accepted and acted upon hy 
astronomers, whose observations are concerned with light 
from all parts of the visible universe. It is supposed that 
light must be propagated in an ether which is stagnant, in 
the sense that it is not subject to displacement by the 
passage of material objects through it. On this supposition 
it ought to be possible by measuring the velocity of light 
to ascertain at what speed we are passing through this 
unaffected ether. All the many experiments devised to 
this end, however, have given a null result, thus indicating 
that the constancy of the velocity of light is independent 
also of the velocity of the observer, and so furnishing a 
principle from which the theory of relativity bas been 
developed by the combined labours of most of the eminent 
mathematicians and physicists of late years. 

In explaining this principle, the employment of algebra 
will be avoided as much as possible, to facilitate perusal by 
those who have lost touch with mathematical symbols ; 


where its use is unavoidable it will be introduced with 
- detail, and the subsequent steps fully set out. The limita- 
tion thus imposed, while it must exclude many applications 
of the principle, admits nevertheless sufficient for the 
purpose of illustrating it. 

According to the theory of relativity all physical 
measurements are valid only for those who make them, and 
those similarly situated, and are at variance with measure- 
ments of the same phenomena made by persons differently 
situated. The character of this variance is illustrated very 
simply by disagreements as to the order in which events 
occur, 

Sappose A and B, fig. 1, are moving apart, being separated 
with uniform velocity v, and suppose A to place the clocks 
C, and c, at equal distances on either side of the point a, 
in line with A 8, and that he proceed to synchronise them. 
This he will naturally do by dividing a ray of light into 
two flashes directed one to each clock. B, of course, will 
expect to read an earlier time on clock c, than on clock C, 
because light from the latter takes longer to reach him, 
having further to go. The real ground for disagreement 
between them remains, after making due allowance for this 
correction. The ground of difference is this: To B, it 
seems, the synchronising flash reaches C, first (because c, is 
approaching the point from which it started), and that the 
synchronising flash is longer in reaching C, (because c, is 
retreating before it). Hence, if the synchronised. clocks 
both record 12 o'clock, it will seem to B that the clock 
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c, ought to be recording, say, 2 minutes to 12, and the clock 
Cc, 3 minutes after 12. Sothat, while A thinks the tick 
made by the clock c, when it records 11.59, occurs before 
the tick made by clock c, when it records 12.1, B thinks the 
reverse. If B synchronised clocks in the same way, A must 
come to the same conclusion regarding them. The dis- 
agreement is irreconcilable, because it depends upon v the 
rate at which A and B are moving apart. If, for example, 
A were to set his clocks right according to B, they would be 
wrong for all other observers unless they, too, were separat- 
ing from A with the same velocity v. The amount of 
disagreement depends not only upon v, but also on the 
distance between the two clocks, If A placed his clocks 
together he could synchronise them to the satisfaction of all. 
The conclusion must be that complete agreement as to 
the order of events is impossible unless they occur at 
the same place. It is important to see exactly why 
this is so, because the disagreement concerning physical 
measurement, which we shall come to later, rests on the 
same grounds. Had A synchronised his clocks by dis- 
charging shots simultaneously from the point A, no disagree- 
ment would have arisen, because the shots would have, 
superposed on the velocity imparted to them, the velocity of 
the gun which imparted it; and that being the velocity 
ascribed to A, B would have no reason for thinking that 
either reached its clock earlier than the other. This does 
not mean that A would have effected a true synchronisa-. 
tion, but only that B’s suspicions would not be aroused 
The disagreement is, in fact, revealed because the velocity 
of light, unlike that of material objects, such as shot, is 
not affected by the velocity of its source. Thus we see that 
simultaneity is universally valid only when confined to a 
single spot. If extended to separate spots, it has different 
meanings for persons having different relative speeds in line 
with the spots, and these differences are made apparent by 
the agency of light, because its speed, from whatever source, 
is independent of theirs. Simultaneity in separate spots is, 
therefore, strictly relative to persons similarly situated, and 
the theory of relativity being a theory by which it is shown 
that the same relative validity attaches to all physical 
measurements, rests primarily on this particular charac- 
teristic in the behaviour of light for its main principle. 

This principle cannot be directly proved as a physical 
fact, but it has not been disproved by any experiments so 
far devised, and it furnishes a means of interpreting the 
behaviour of physical forces in a variety of situations, 
which it is difficult to interpret on any other hypothesis. 
Its credibility, therefore, is on the same plane as that of 
other principles which we employ continually without 
misgiving—the first law of motion, for example. We have 
eeen that while A thinks that light moves with the same 
speed from a to C, and from a to C, B thinks it approaches 
C, faster than it approaches c,. This is the essence of their 
disagreement. Every observer differently situated with 
regard to the motion of A and B must make a different 
estimation of the discrepancy, and there is no way of 
deciding between them. The principle, therefore, sets out 
that the velocity of light in free space is found to be the 
same in every direction by all observers; the result being 
unaffected by any uniform relative movement between the 
source of light and the observer who is engaged in measuring 
it. This is as much as to say that the units of time and 
space employed by the mind behind the observing eye 
undergo such changes as cause the velocity of light, as 
perceived, to be always the same. 

Thus, suppose A and B, fig. 1, both measure the velocity 
of light in the direction aa, and 8 B, at right angles to the 
line joining them. The principle requires that they should 
both make it the same. Now suppose, as before, that A 
and B are moving apart. being separated with uniform 
velocity v. Each will then think that the other makes the 
velocity too great. To A it must seem that B's light ray 
takes the longer path B B,, and B must think that A’s light 
ray takes the longer path aa, Now it cannot be supposed 
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that A, in making his observation of the velocity of light, 
should take account of what B thinks, or anyone else ; he 
measures what he knows—the distance A A}, and notes the 
time taken to traverse it; of the distance aA, he knows 
nothing. B, seeing that A makes the velocity of light the 
same as himself, can only conclude that A measures the time 
occupied in too small units, crowding as many into the 
flight from a to 4,, as should go into a flight from A to 4,. 
A, of course, must come to the same conclusion with regard 
to B. It is easy to see in what ratio the units of time used 
by A and B stand one to the other in the estimation of 
each. If the time occupied by light in passing from A to 
A, 18 T, in the estimation of A, and © is the velocity of 
light, the distance a A, will be ct,, and the dis- 
tance A, 4, will be v 1,, so that the distance A A 


eS ATEA 3 
will be T, Yc? — v», and T, the time occupied by the 
light in the estimation of B will be Ta V ((?—Vv?)/c. Whence 
T/T, = y — v*)'o, or yi 


1 — f°. 

Thus B finds A’s unit of time shorter than his own, 
being in the ratio of ypu p}? to his, and in exactly the 
same way A finds B’s unit shorter than his, being in the 
same ratio y] — QB? to the unit he uses himself. This 
is a necessary deduction from the principle set out. 

There is no reason to think that A and B differ as to 
measurement of distances transverse to the line of motion 
between them, so we may take it for granted that this is 
the same for both, but as to distances parallel to that line of 
motion, differ they must. This follows at once from the 
reciprocal differences in their units of time. Suppose A 
to determine the velocity of light over the distance at which 
he has placed his clocks, and B to measure off an equal 
distance in line with A’s, and to do the same ; both obtain 
the same velocity for light, and consequently each must 
impute to the unit of length employed by the other the same 
change that he imputes to his unit of time. 

The disagreement as to the unit in which distances are 
measured can be confirmed by direct physical tests. The 
experiment named after its originators, A. A. Michelson 
and E. W. Morley, furnishes the best example. The 
description is as follows :—A beam of light from source s, 
fig. 2a, is directed upon a semi-reflecting mirror M, which ig 
so Set as to allow half the light to pass through to a, and to 
reflect half at right angles to r. The distances M A and M R 
are made equal by measurement. and mirrors are placed at 
A and R to reflect the light back to the semi-reflecting 
mirror at M, so that a moiety of the ray from A, and a 
moiety of the ray from nr, both enter the telescope of an 
observer placed at T by whom their interference fringes may 
be seen and marked. ` Now, it is found that the position of 
the interference fringes is not altered however the apparatus 
as a whole may be turned about. This is the great fact 
established by the experiment of Michelson and Morley. 


— v?/c?, usually written 


as a consequence of turning the apparatus about, the fringes 
caused by their interference must necessarily be displaced. 
For an observer at the telescope there must consequently 
be equality between the two paths, and this holds good for 
all observers whose situation is that of the instrument. But 
for other observers differently situated, an inequality will 
appear, depending in amount on their velocity relative to 
the spot where the apparatus is, as we shall now proceed to 
show, and again we shall be driven to infer that, since they differ 
with each other and with the observers at the instrument upon 
the lengths of these paths, the units of length with which 
they measure them must be different. 

The spot upon the earth’s surface where the apparatus is 
has many relative motions. It revolves about its own axis 
and round the sun, and travels through the starry universe 
at a speed of many miles per second. Hence there can he 
no objection to supposing the apparatus so placed that it is 
moving from the point o in the direction SA, fig. 2a. Then 
in the time the 4 ray takes to pass from M to A, fig. 2a, the 
Position of a will be a, fig. 2, the position of M by then 
being M,, and by the time the 4 ray has returned to m the 
position of the latter will be Ms and that of a will be A. 
Again, when- the g ray has reached »B, fig. 27, M will be at 
M,, fig. 2b, and when the R ray has returned to M, the position 


of the latter will be m, Thus the path of each ray is 
lengthened when the apparatus is considered to be in motion 
by an amount depending on the velocity assigned to it, 
But both paths are not lengthened in the same proportion. 
That is to say, if MA remain equal to M B, the path traversed 
by the a ray becomes longer than the other, so that the 


absence of any displacement of the interference fringes to | 


observers at the telescope, requires that MA and MB shall 
become unequal, the distance M A (the length of the arm 
in line with the direction of motion) being shortened. 
This is, perhaps, best seen in a numerical example. For 
convenience in arithmetic, we may suppose the apparatus 
moving from o in the direction os A, fig. 2a, with a velocity 
which is 60 per cent. of that of light. Then if T be the 
time occupied by the B ray in traversing its whole path 
M B Mg, the length of this path will be cT where c is the 
velocity of light, and the distance M y, traversed by m will 
be 60 per cent. of that, or °6 cT (fig. 2b). 


So MB, = B M = °O CT, 
and MM, = MM, = ‘37, 
MB the measured distance between the mirror } and the 
semi-reflecting mirror at m, which is transverse to the line 
of motion, we will call n. Now, m M, B and M, M, B, being 
right angled triangles and equal to each other— 
| CocT) = (3 cT + DA, 

or C'T? (25 — :09) = D, 
whence +CT = D, and T = 2°5 Dfe. 

Again, in the time the 4 ray takes to pass from x to A, A will 


be at A, and M will have reached the position M,, fig. 2r. 
If T, be the time taken by the a ray in passing from M to A, 


M, M2 
_ i ee SE 
C S M a Mo A? 


Fic. 2. 


the distance traversed will be ct,, made up of MA the 
distance between the mirror a and the semi-reflecting 
mirror at M (which being parallel to the line of motion we 
will call p,), plus a å, the distance traversed by the 
apparatus in the time T, at 60 per cent. of the velocity of 
light, and, therefore, equal to °6 ¢ T,— 


ke CT, = Dy + 60T, 
or CT "6. CT = Dp 
whence ECT = D,, 
and Ti = 25D. 


Thus, if MA remain equal to Mk, e., if D, is equal to 
D,, the A ray takes as long to reach the mirror at a as the B 
ray requires to traverse its whole path to s and back. This 
result is due to having assumed that the apparatus moves 
with 60 per cent. of the velocity of light. But that was 
done only for the sake of simplicity in arithmetic ; whatever 
rate of motion be ascribed to the apparatus, a discrepancy 
arises in the time taken by the two rays, because the paths 
they traverse are of different lengths. 

In the example chosen the difference between the times 
taken by the two rays will be the time required by the A 
ray to return from 4 to mM. In that interval of time x will 
have reached the position M,, and a the position a, (fig. 2”). 

If T, be the time taken by the ray in passing from a, to M, 
the distance traversed will be c T, made up of a, M,, the dis- 
tance between the mirror at A and the semi-reflecting mirror 
at M (which, again, is equal to D,), less the distance traversed 


wi. 
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by the apparatus in time T, at 60 per cent. of the velocity 
of light, which is, therefore, equal to ‘6 c T, 


tog CT, =D, — ‘6 CTs, 
or CT, + ‘6CT, = Dp 
whence 16 CT, = Dp 
and Ta = 0°625 D,Jc. 


The experiment shows that the time taken by the two rays 
to traverse their respective paths from mM and back to M is 
the same, so that in the example chosen we have— 

2°5 Dje = 2°5 DJe + °625 DJe, 
whence D: = Dp (24 + 3)/25 = 5/4 D, 
and D/D = 4/5 = 0'8. 

Had we taken v to be the velocity of the apparatus, we 

should have had for the path of the B ray— 


or 4TY@—V=p, 
whence T=2d/V -v 
and from the path of the a ray— 

CT, =D, + VT, 


or T, (C — Vv) = D, 
whence T, = D,/(c — v). 
Also CT, = Dp — V Ty, 
whence Tt, = D,/(c + y), 
and since T =T +T, 


2p, vc? — v? = p,/(c — v) + D,/(c + V) 
. =2cp,/(c? — v), 
c? v? 
C Vc! yv 


= yl = v} = v1 — 32. 
(To be concluded.) 


whence D/D = 


THE CULTIVATION OF FOREIGN MARKETS, 


FRENCH AND GERMAN METHODS OF COLLECTING 
INFORMATION. 


THE promotion of the export trade in manufactures and of 
the import trade in raw materials where home resources 
are inadequate to meet requirements, can only be facilitated 
by an increasing knowledge of the markets of the world, 
and most countries have now either made, or are compieting, 
their arrangements for this purpose under the changed 
situation of international affairs. Apart from the improve- 
ments which have already taken place or are impending 
in the British Consular service, and in that incidental to 
the commercial attaches, the Americans have organised their 
foreign trade service in their own manner, and now the 
French and the German Governments are following the 
example. 

The French Government, for instance, has just published 
the text of a law which aims at the reorganisation of the 


` services of the Office National du Commerce Extérieur, the 


modification of the regulations concerning commercial 
attachés, and the appointment of commercial agents. 
Apparently the commercial agents are to be placed in 
charge of French commercial offices which already exist, 
or are to be created in other countries for the purpose of 
establishing business relations between French producers 
and foreign purchasers, and the promotion, as far as pos- 
sible, and particularly by the exhibition of samples and 
patterns, of the sale of French merchandise and the develop- 
ment of French exchange with foreign countries. It is 
proposed to make a charge to merchants and manufacturers 
for the display of samples and patterns, and for various 
other services which may be rendered to them, and these 
fees will be subject to the approval of the commercial 
attachés concerned. At the same time, the commercial 
offices abroad will receive a Government subsidy, the 
amount of which will be fixed annually on the presentation 
of the Budget. estimates. | 
The Office National du Commerce Extérieur is connecte 
with the Ministry of Commerce, and has been appointed 


correspondent in France for all the commercial offices 
abroad ; but neither will undertake commercial operations 
on its own account. The object of the Office National is 
to supply French manufacturers, whether by special reports 
or general publicity, with commercial information of all 
kinds capable of contributing towards the development of 
foreign trade, the extension of markets abroad and in French 
Colonies and Protectorates. Although not expressly men- 
tioned, it is reasonable to assume that the commercial offices 
in other countries will be required to furnish the Office 
National with information for the preparation of the reports 
in question in so far as concerns the countries where they are 
to be established. 

If we now turn to the German scheme, it is found that 
the Diplomatic and Consular services have been combined 
to some extent, and future officials will undergo both 
commercial and political training before being dispatched 
on their missions. As, however, considerable time will 
elapse before adequately trained officials will be available, 
the emergency has been met by the creation of a Foreign 
Trade Department at the German Foreign Office, which 
department is said to have been endowed with funds to 
render it financially independent, which is self-governing, 
and whose decisions, according to Prof. Wiedenfeld, the 
controller, the Foreign Office has no right to veto. The 
same confusion and delay which have prevailed in Great 
Britain in the past in the dissemination of information 
received from official representatives abroad, so that the 
information was frequently out of date and useless when it 
reached interested circles, have also existed in Germany, 
and probably for the same reason. The German controller, 
for instance, states that the lack of system was due for the 
most part to the circumstance that the information reached 
the hands of people who were neither specially educated 
for the purpose, nor were familiar with the economic con- 
ditions of their own country. Now, however, the new 
department forwards regular reports to the officials abroad 
dealing with German economic conditions, based on arrange- 
ments made with the big trade syndicates, corporations, «c., 
and the reports are accompanied by sheets of questions, and 
by individual inquiries made by syndicates and others . 
interested. In this way assistance is rendered to the 
officials abroad in the preparation of their reports for the 
benefit of the home industries. Not only so—and this of 
particular importance —but a system of commercial reports 
has been arranged for with private interests in neutral 
countries, that is to say, in countries with which Germany 
has not been in a state of war. In other words, it is 
openly admitted that the system of commercial espionage 
which was practised in pre-war days, and also during the 
war, is now a part of the definite official programme. The 
information is to be distributed by the Foreign Trade 
Department without delay through the official journals for 
ordinary matter; by means of special reports in pamphlet 
form, and by the circulation of confidential information ; 
and in the latter case the information will be dispatched by 
express delivery either on the date of receipt in Berlin or 
on the following day. A subscription has been introduced 
for the last-mentioned service at the rate of £5 per annum 
for each country or branch of industry, or £50 per annum 
for the entire service. As great importance is attached to 
having a close connection between practice and the Govern- 
ment officials, an Administrative Board for the Department 
is being formed of from 25 to 30 practical men and five or 
six representatives of Government Departments. 

We have summarised briefly a part of the arrangements 
being made in France and Germany for the advancement 
of the export trade of the two countries, as it is advisable 
for us to be kept conversant, as far as possible, with the 
developments proceeding or projected outside of Great 
Britain. The very significant point about the German 
scheme is the creation, as is claimed, of a self-governing 
and financially independent Department by a country 
impoverished by years of warfare, and having enormous 
financial obligations to meet for many years forward. On 
the other hand, it is always a difficult matter to induce the 
British Treasury authorities to approve of the particular 
amount of expenditure which is so essential for the develop- 
ment of our services of foreign information on a scale 
commensurate with the needs of the Empire. 
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THE MUNICIPAL TRAMWAYS ASSOCIATION. 
) (INCORPORATED.) 


(Continued from page 361.) 


THE eightecnth annual Conference of the Municipal Tram- 
ways Association (Incorporated) was held in Dundee on 
17th, 18th, and 19th September. This was the third occasion 
since the inception of the Association that the Conference 
was held in Scotland, Glasgow having been the venue on 
the two previous occasions. The 1919 Conference will long 
be remembered, not only for the importance of the business 
transacted, and the success and harmony which marked the 
proceedings throughout, but for the hospitality extended to 
the members. Business and pleasure were judiciously 
blended, and the Conference was voted a complete success 
by all who took part in it. About 150 members attended 
the meeting, and the lady friends of the members 


numbered about 50. The home of the Conference for the 
three days was the Albert Institute, a magnificent pile of 
buildings in the centre of the city, in which are housed the 
Public Library, the Museum, and the Art Galleries. The 
Local Committee had made perfect arrangements, and the 
hospitality of the Corporation of Dundee was on u scale 
rarely excelled in the history of the Association. 

The proceedings commenced on Wednesday at 10 a.m., 
when the Executive Council met, under the chairmanship 
of Mr. T. B. Goodyer, general manager of the Croydon Cor- 
poration tramways, and President of the Association. At 
10.30 a.m. a civic reception was accorded to the members 
of the Association and their lady friends. When Lord 
Provost Sir William Don, K.B.E., accompanied by the 
magistrates and other municipal dignitaries, and headed by 
the halberdiers, all attired in their official robes, arrived in 
the conference hall, they were warmly cheered, and officially 
received by the President and Alderman Sir John W. 
Courtis, Cardiff, Vice-President of the Association. 

The Lord Provost, on behalf of the Corporation and 
citizens of Dundee, welcomed the Association to the city, 
and said he hoped that not only would its deliberations 
result in benefit to the tramway world, but that the members 
would thoroughly enjoy themselves. 

Mr. G. A. Johnston, convener of the Dundee Tramways 
Committee, associated himself with the remarks made by the 
Lord Provost, and the President and Vice-President 
returned thanks. 

The first business on the agenda was the President’s 
address, which was abstracted in our last issue. 

Councillor Squires, J.P., chairman of the L.C.C. High- 
ways Committee, moved a vote of thanks to the President 
for his very able address, which motion was seconded by 
Mr. Alderman Russell Taylor, J.P., London, and carried 
with enthusiasm. 

The Conference then sat in private to hear a statement 
from Mr. McElroy on the position regarding the demands of 
the men. A telegram was read from Mr. Fearnley, 
Shetlield, stating that the employés there bad decided to 
resume work on the old terms, and the announcement was 
loudly cheered. 

When the Conference resumed in public, Mr. Peter 
Fisher, manager of the Dundee Corporation Tramways, read 
a paper giving an historical sketch of Dundee. 

On the motion of Councillor R. Mayne, Newcastle, 
seconded by Alderman Brown, Leeds, Mr. Fisher was 
cordially thanked for his paper. 

Councillor Kelly, convener of the Glasgow Corporation 
Tramways Committee, then read a paper entitled ‘* Where do 
we Stand ?”’ of which an abstract follows, and the discus- 
sion occupied the rest of the morning and afternoon sittings. 

In the evening the members and their lady friends were 
entertained at dinner by the Corporation of Dundee. Lord 
Provost Sir William Don presided, and there was a large 
attendance of members and representative citizens. A 
feature of the dinner was the bringing in of the Scottish 
haggis in true national style. The dish was carried on a 
larre salver by two men, preceded by a couple of pipers in 
Highland dress. 


Before commencing the proceedings proper on Thursday 
morning, the Conference resolved itself into a Managers’ 
Committee, when it was unanimously decided that the 
managers’ mectings, which were suspended during the war, 
should be resumed next year. The President pointed out 
that many important matters affecting managers were coming 
up in the near future. It was left in the hands of the 
Executive Committee to fix the date and place of the first 
meeting. 

Mr. A. R. Fearnley, Sheffield, then opened the general 
proceedings by delivering an address on ‘“ Motor-Omnibus 
Services,” which was followed by a discussion. 

In the afternoon the business meeting of the Association 
was held, when the annual report of the Executive Committee 
and the accounts were adopted. 

Sir Jno. W. Courtis was unanimously elected President for 
the ensuing year, and Mr. G. W. Holford (Salford), Vice- 
President. ‘The following were elected to the Executive 
Committee :—Alderman Wyllie, South Shields (for three 
years), and Councillor Higham, Blackburn (one year). 
Managers :— Messrs. J. Dalrymple, Glasgow; P. Fisher, 
Dundee; and J. Barnard, Bolton—all for three years— 
and Mr. R. L. Horsfield, Walsall (for two years). 

The proceedings concluded with votes of thanks to 
President Goodyer and the Executive Council, and to the 
Corporation of Dundee for the hospitality extended towards 
the delegates. 

On Friday the delegates and their lady friends were 
entertained by the Dundee Corporation on a river excursion 
to Kinfauns. 


Where do We Stand? 
By Councittor KeLLY. (Abstract.) 


DuninG the past five years the tramway industry has been 
carried on under great difficulties. All our ingenuity and our 
energy have been expended in keeping the car wheels revolv- 
ing. There have been very few extensions made in any direc- 
tion, and the introduction of new and improved methods has 
had to be altogether neglected. I am constrained, therefore, 
at this time to ask the question—and to induce every tram- 
Way man present to ask the question—where do we stand? 
It is up to us not only to ask this question, but also to answer 
it, and to make whatever plans may be necessary to ensure 
that our tramway systerns are placed on a thoroughly sound 
footing, and are carried on in the most efficient way. 


WHERE Do WE Stanp PoLITICALLY? 


It is now absolutely necessary that we should come to some 
definite understanding as to what is to be our policy in regard 
to the tramecar. Some of us have already statutory powers 
for considerable extensions throughout the districts surround- 
Ing our various urban communitles. We are now faced with 
the problem of the motor ’bus on the one hand, and the enor- 
nous cost of laying new lines on the other. There 1s no 
doubt that we must provide better travelling facilities than 
we are giving to-day. In some places, perhaps more in Scot- 
land than in England, our people are going to be more spread 
out than they have been hitherto, and these people must 
have the best and cheapest transit that it is possible to give 
them to and from the centre. 
cope With this traffic in the most eificient way? 

[f it is decided that the tramear holds the field, and that 
the new conditions which will arise through the spreading of 
the population must be met by an extension of the tramway 
systems throughout the country, we will be faced with a 
huge amount of work. ' 

We will require to consider, in order to give rapid transit, 
Whether we could not make more tramways along their own 
right-of-way. We will also require to consider whether there 
could not, with advantage, be more amalgamation of tram- 
Way concerns. There are at present too many tramway 
authorities, The idea that a tramway car must turn at some 
Imaginary boundary line is surely very absurd. I believe we 
have in the electric tramway an instrument which is far 
whead of any other for spreading the population. 


WHERE Do WE STAND MECHANICALLY? 


I want to know whether we are thoroughly up-to-date ah 
our plant, chietly in our rolling stock. Have our managers 
selected the best type of car for each set of conditions? The 
car Which is best for one tramway undertaking might not 


suit another. Have our managers studied every phase ot this 


What means of transit can. 


n 
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question? Are they all satisfied that they have the best 
equipment for the conditions under which they have to work? 
Have they visited other concerns and studied the methods 
udopted for selecting and maintaining the equipment, or is 
each manager satistied that he has nothing to learn? I hope 
not. During the past five years all tramway concerns have 
had great difficulty in obtaining material, and this difficulty 
still continues. in many places the track is in a dreadtul 
condition, and some comunittees have been severely dealt with 
for placing contracts for rails abroad, although the only alter- 
native was to allow the track to go to ruin. Whatever 
happens we must maintain our track and equipment. Some 
concerns have been unable to do this, and there comes a 
point in the depreciation of plant when maintenance is im- 
ssible. 
j WHERE Do WE STAND ELECTRICALLY? 


Great changes are shortly to be introduced into the elec- 
trical world, but we are yet very much‘in the dark as to 
what effect these changes will have, either on those tramway 
undertakings which purchase their energy, or on those which 
generate their own. Our great concern just now is the supply 
of coal. We know that the price is bound to go up whatever 
happens. What we do not know is whether we are going 
to get throughout this winter a sufficient quantity of coal to 
meet our requirements. In 1901 we purchased better coal at 
6s. 9d. per ton than we are getting to-day at 29s. 


WHERE Do WE STAND ECONOMICALLY ? 


During the past few years great changes have taken place 
both on the revenue and on the expenditure side of our tram- 
way account. 

‘the revenue of a tramway undertaking consists almost 
solely of passenger fares, and there are now only one or two 
tramways In the country on which the fares have not during 
the past three years been increased. Only a very few have 
been able, however, to increase the statutory maximu. 
These increases have almost invariably resulted in a largely- 
increased revenue. ‘This means, of course, that passengers are 
prepared to pay any reasonable increase. It looks now as if 
lares are going to be permanently higher. 

The bulk of the expenditure of a tramway undertaking 
conaists of wages, and this item has gone up since 1914 over 
100 per cent., and still further demands are being sent in for 
further concessions, both in hours and wayes. 

For some years back we really cannot be said to have been 
managing Our own concerns. We have snuply had to pay 
wages which have been fixed for us, and have had to pay 
prices for material which we were powerless to question. 

The question of capital expenditure is now more serious 
than it has ever been before. Both municipalities and com- 
panies will require toexpend large sums on extensions and for 
Increased plant and equipment in the near future. Will we 
be able to borrow the necessary capital? 

We must also look carefully into the provision we have 
made to meet depreciation and the cost of renewals. The 
provision we made prior to the war, if then just sufficient, 
must now be increased by at least 100 per cent. 

I am against a municipality running a tramway in order to 
make’a profit to be handed over in relief of rates, and I am 
also against a tramway becoming a burden on the rates. The 
fares charged should yield sufticient revenue to meet operating 
expenses, maintain the undertaking, and meet all fixed 
charges. 
circumscribed. 
ensure financial success 1s a linking-up. 


WHERE Do WE STAND TRAFFICALLY ? 


I may bave coined a new word here, but I have no doubt 
that the meaning is plain. 

The question of traftic is coming very much to the front at 
present, and if the population of our towns and cities grows 
steadily for the next few years, we must tackle the whole 
question, not only from the point of view. of the trainway 
trafic, but of all classes of traffic. 

My own view is that if the city traffic generally were 
scientifically regulated, we could use the surface of our streets 
to much better advantage than we do at present. In most 
towns and cities the great bulk of the streets are quict, even 
deserted, while the few streets are congested beyond measure. 

As the population increases and spreads itself over a wider 
area, our difficulties will increase as the great trek is always 
to and from the centre. The lay-out of some of our older 
cities does not lend itself to the formation of alternative 
routes, and at the present time the whole traffic is being 
carried on one main artery. This is not as it should be, and 
steps must be taken immediately to relieve these main 
arteries by opening up new ones. 

People not only want a cheap and frequent service, but 
they want a rapid service, and this can only be given by a 
thorough system of traffic regulation. 

We have heard a great deal about queues; the great draw- 
back is that where this system might be of some service, it is 
quite impossible to adopt it. 

Some cities have a by-law under which slow traffic must 
keep as near the kerb as possible. This has been found of 
great service to all fast traffic. Some cities also have a by- 
law which prohibits any kind of traffic passing between a 
tramcar and the kerb at a stopping place when passengers are 
entering or leaving. This by-law is also of great service when 
drivers know that it is strictly enfurced. Unless the train- 


Many of our municipal systems are too small and — 
In many instances all that is wanted to ` 


ay people take up the question, nothing whatever will be 
one, 

The municipalities of this country employ many thousands 
of men and women. ‘They operate hundreds of miles of single 
track and have expended millions in capital, The income 
and expenditure were never greater than they are to-day, and 
the number of passengers is mounting up year by year. We 
must, therefore, take such steps as may be necessary to ascer- 
tain where we stand in all sections of our work, and this is 
most assuredly the proper time to make a-move in this 
direction. 

I trust that the municipalities will see that it is to their 
advantage to offer inducements to our best men to enter the 
tramway world. Tramway men should get facilities for study- 
ing what is being done on the various tramway systems, not 
only in this but in other countries. In no other way can 
they so cheaply and so effectively keep abreast of the times. 


DISCUSSION. 


Councillor J. W. Squires (London County Council) opened 
the discussion. Speaking for London, he said frankly that 
the question ‘t Wow do we stand politically? ’’ was one he 
was unable to answer. The problems of the London trattic 
had been a subject of exhaustive examination by two Select 
Committees of Parliament and one Royal Commission within 
recent years, but so far no practical step had been taken to 
unravel the traftic problera of the Empire’s capital. The 
operation of the tramways in the centre of legislation and 
political activity brought into play forces of partisanship and 
controversy which had no counterpart elsewhere. In London 
they were handicapped at every point by the fact that they 
were not masters in their own house. On the question of 
traniways or motor omnibuses, he said the needs of the travel- 
ling public and the best manner to meet those needs fully 
and economically were, in his view, the only consideration 
that should be allowed to weigh. 

in answering the question "How do we stand economi- 
cally? ” Councillor Kelly had said that our tramways should 
pay their way. In his (Councillor Squires’) opinion that view 
Was the only sound and possible one to take. He asked for 
absolutely sound finance, and contended that they were en- 
titled to the support of the Government in their fight for 
sane financial methods. 

Councillor JACKSON (Liverpool) said that in the many coun- 
tries that he had visited he had found progress which we did 
not yet seem to have been awakened to. He appealed to 
municipalities to give opportunities to their managers, deputy 
managers and engineers to visit the whole world if necessary. 
They would bring home practical ideas regarding transporta- 
tion which we would never forget. In the collection of fares 
they lost thousands of pounds a year. They had to get money 
to pay better salaries. He would like to see general man- 
agers of ability paid from £2,000 to £4,000. 

Mr. Alderman F. Smıru (Liverpool) said they must have 
good men and pay them well. He agreed that they ought to 
send ottcials out to make observations. He was against the 
municipalities running tramways in order to make profit. Mr. 
Kelly meant to say that the tramways ought not to contribute 
to the rates, and there he heartily disagreed with him. 

Councillor TURNER (Belfast) said that the salaries paid by 
some of the undertakings were inadequate to the services 
rendered. It was a moot question if they had been *' stand- 
ing” during the war; they had been swept along by the 
Labour Party. While they must treat the men well they 
must really take a stand somewhere. 

Alderman FENTON (Shettield) objected to the Glasgow Cor- 
poration going to America for rails even though they might 
have had to pay a bit more for them at home. Greater 


. powers should be given to the larger Corporations for local 


legislation with regard to their concerns. ‘They were paving 
far too much money ìn going to Parliament for small exten- 
sions and amalgamations or anything of that sort instead of 
being able to settle these things themselves. Great economy 
would be got by local authorities linking up and concentrat- 
ing the management. To that they must look for cheaper 
transport not only for passengers but also for goods. 

Councillor Irnvine, M.P. (Birmingham), said the ideal prin- 
ciple that a tramway system ought to be worked upon was 
that they should seek no profit in the monetary sense but 
profit in the real sense—the comfort, convenience and plea- 
sure of the citizens. In no sense should a tramway system 
be urged to spend profits for the reduction of rates, which 
were levied for the purpose of conveying to the citizens 
a a which were certainly equivalent to the rates 
evied. 

Councillor CoLLINS (Nottingham) said that they had a right 
to make a profit for the simple reason.that there was a section 
of the community who contributed not a cent to any muni- 
cipal work. Although his committee was composed of Labour 
members, they felt that they had come to the parting of the 
ways in regard to payment. ‘They did think that a stand 
should be made. They could do with a strike for a time. 
They would get a large section of the public favouring their 
views. 

Mr. Murray (Walthamstow) said the difficulties which met 
them were accentuated by the fact that there was such a 
vast difference between the various tramwav undertakings 
represented there. . Those who had narrow streets and single 
tracks were confronted with an enormous expenditure, and 
some of them could not face it under present conditions. Tn 
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some things they had lost their opportunity. They ought to 

ave resented to the very last a national agreement as to 
conditions of service and wages. That was the huge mistake 
they made in the past. The conditions that regulated in a 
smal] provincial town were not compatible with those in 
Glasgow, London, and Manchester. They should take a firm 
stand, and things ought to be settled in districts. Unfor- 
tunately in the economical sense they did not stand at all. 
Some of them were tottering and some had already tallen, 
and some he ‘feared in the near future might be in the posi- 
tion of insolvency. 

Mr. Wait (Coventry) supported the amalgamation of small 
undertakings with large municipal undertakings. He dis- 
agreed that they should tax the Happer and so on. They 
had to make their concerns solvent without any application to 
the rates. | 

Councillor West (Walthamstow) thought that they should 
attempt to give the best means of transport possible for the 
whole of the country and leave the individual section to work 
out its best means. 

Councillor Fryer (Birmingham) gaid that indirect taxation 
was unsound, because they were taxing one section of the 
community for the benefit of the other. He pointed out that 
the profits raised were subject to income tax of 6s. or 7s. in 
the £, and that called upon many people to pay income tax 
who were not liable for so doing. In his opinion the whole 
savings of undertakings, after the managerial and operative 
sides were well paid, should be reflected upon added benefits 
to the users. 

Mr. Beckerr (secretary) pointed out that there was a 
delusion involved in the previous speaker’s remarks about in- 
come tax. For example, where the profits of a tramway 
undertaking assessed under Schedule D were less and not 
more than the interest paid out of the rating fund to which 
the traiuways were by statute attached, the tramway profits 
escaped taxation for the reason that to the extent of such 
taxed profits they were set off against the interest paid out 
of the rating fund. 

Councillor KeLLy, in replying on the discussion, pointed out 
that Glasgow had no alternative but to buy the rails from 
America, as the English firms could not supply them. In 
35 years under the heading Sinking Fund Reduction Revenue 
Account they amassed in Glasgow a sum which wiped off 
their tramway debt. Yet they always had low fares. <A 
small proportion of the members of the Corporation would 
vote for profits being applied for the reduction of rates. 
They had now a surplus of four millions, and that was part 
of the assets of the common good. It was the halfpenny 
fare which was the trouble in Glasgow. ‘hey simply loved 
halfpenny fares, but he might say that they were on the bed- 
rock, and his expectation was that their general manager was 
going to show that in the first three months of the present 
year they were not meeting their working expenses. 


(To be continued.) 


NATIONAL HEALTH INSURANCE ACT, 1919. 
By JOS. J. H. STANSFIELD, F.C.LS. 


Tue National Insurance Act, passed in 1911, pro- 
vided for insurance in respect of health and unem- 
ployment. The provisions against unemployment 
applied only to a limited number of workmen, but 
in September, 1916, the Board of Trade extended 
the application of this section of the Act to munition 
workers. 

An alteration has now been made to the section of 
the Act relating to health insurance by the passing 


_of the National Health Insurance Act, 1919, thereby 


e. 


including certain employés engaged otherwise than 
by way of manual labour who were previously 
exempt. 


. Under the original Act, with certain minor ex- 


emptions, all persons employed by way of manual 
labour were insurable irrespective of the amount of 
their earnings, but under Section (g) of Part II of 
the First Schedule to the Act it was provided that 
insurance was not payable in respect of employment 
otherwise than by way of manual labour where the 
rate of remuneration exceeded a value of £160 a 
year or in cases where such employment involved 
part-time service only at a rate of remuneration 
which in the opinion of the Insurance Commis- 
sioners was equivalent to a rate of remuneration ex- 
ceeding £160 a year for whole-time service. 

By Section 1 (1) of the Act just passed £250 has 
been substituted for £160, and many emplovés will 
now be insurable who previously escaped hability. 


It was, however, provided by Section 2 of the 
Act of 1911 that where any person employed within 
the part of the Act referring to health insurance 
proved that he was either (a) in receipt of any pen- 
sion or income of the annual value of £26 or 
upwards not dependent upon his personal exertions 
or (b) ordinarily and mainly dependent for his liveli- 
hood upon some other person, he was entitled to a 
certificate exempting him from the liability to be- 
come or to continue to be insured under the Act. 

This section is applied to an employe who now 
becomes insurable, provided that he satisfies the 
Minister of Health on an application made before 
January Ist, 1920, or such later date as the Minister 
may in any particular case allow, that he is engaged 
in employment which, but for the provisions of the 
new Act, would have been excepted by the original 
Act of 1911, and that he has not since August 15th, 
1919, been engaged in any employment which would 
not have entitled him to a certificate of exemption, 
but provided further that if he subsequently enters 
into any employment in which he would not be en- 
titled to exemption the certificate would cease to 
have effect. With respect to exemption, it should, 
however, be pointed out that the obtaining. of a 
certificate will not exempt the employer from mak- 
ing the usual contribution in respect of the employe. 

The Act is deemed to have come into operation on 
June 30th, 1919, but no liability is imposed in respect 
of the payment of contributions payable between 
that date and August 15th, 1919, and both emplovers 
and employés are therefore only liable to pay health 
insurance from and including the week ending 
August 16th, 1919. : 

The passing of the Act will require employés who 
are now insurable to become members of a society 
which has been approved, or to become deposit 
contributors, when, in the latter case, all contribu- 
tions paid by or in respect of such contributors will 
be credited to a special fund at the Post Office. The 
object of the Act of 1911 is, however, that as many 
persons as possible should become members of ap- 
proved societies, there being no reserve value in the 
case of deposit contributors, and as deposit insur- 
ance only offers a limited protection, there is a 
strong inducement to become members of an 
approved society. 

Non-manual workers who are now insurable 
should, therefore, without delay apply to an 
approved society so as to obtain insurance cards to 
hand to their employers. 

There will be a certain number of emplovés who 
will now be included who were at first insurable 
under the Act, and who subsequently became unin- 
surable because their remuneration exceeded £160 
per annum. Unless their cards have continued to 
be stamped it will be necessary to do this if they 
wish to preserve continuity of the insurance and 
secure full and immediate benefit.’ If this is not 
done they will not be in full benefit until after 104 
weeks in insurance have passed, and 104 weekly 
contributions have been paid. 

In the case of those who have continued as volun- 
tary contributors but who are in remunerated em- 
ployment, and whose salary is not over £250 a year, 
they can now resume as ordinary employed contri- 
butors in accordance with Section 6 of the principal 
Act, but they must obtain an employed contributor’s 
card, which may be stamped at the full rate as from 
July Ist, 1919, which will at once bring them into 
full benefit. 


Summer Time io France.—The change from summer to 
solar time will probably be made in France during the night of 
October 4th-5th. The President of the Chamber of Commerce, 
M. Pascalis, advocates retaining summer time throughout the year. 
The application of the eight-hour day, he says, by causing an 
hour's delay in starting work, means a considerable reduction in 
the number of people who rise before daybreak, and retention 
would save coal, 
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SYNTHETIC CAST IRON. 


By CHARLES ALBERT KELLER (Livet, France). 


(Abstract of paper read at the Autumn Meeting of the IRON AND STEEL INSTITUTE.) 


THe novelty of the manufacture of ‘‘ synthetic cast iron ” 
consists in carburising iron and steel scrap, and more parti- 
cularly turnings, by inelting these materials in the presence 
of carbon. The electric furnace is plainly indicated as best 
fulfilling all the conditions required for the carrying out of 
this operation. Only a procese of continuous carburisation, 
effected during the course of melting a mixture of steel turn- 
ings and carbon, could conduce to an economic method of 
proaneing synthetic cast iron with a commercial future cap- 
able of de 


TiıLTINv TYPE or KELLER FURNACE, WITH CONDUCTING HEARTH. 


In an electric furnace charged with steel turnings mixed with 
carbon the carburisation is not only absolutely controlled by 
the known reactions of the substances present, but the com- 
bination of the carbon with the iron begins in the upper parts 
of the charge, long before actual fusion. Cementation inter- 
venes from a temperature of 650 deg. upwards and becomes 
more rapid in proportion as the temperature rises, owing to 
the descent of the charge. Carburisation of the iron takes 
place subsequently, by the contact between the solid carbon 
and the partially carburised metal in the course of melting. 
and becomes complete on full melting, the temperature of 


KELLER 2,000-KW. FURNACES AT THE Divet Works. 


which is determined by the nature of the iron, so that casts 
can readily be obtained in the electric furnace at tempera- 
tures of 1,200 deg. to 1,300 deg. C. 

The mixture of eteel turnings and carbon possessing very 
high conductivity. it would become necessary, to ensure nor- 
mal working in the electric furnace, to use 60 low a potential 
that higher currents than those ordinarily in use-could be 
employed. On the other hand, it would be a pity to employ 
electric fusion without profiting by. the metallurgical advan- 
tages involved, in order to efiect desutphurization. The intro- 
duction of basic elag into the charge meets these two require- 
ments and accomplishes two results, subsidiary and supple- 
mentary: to the .carburiaation and necessary to the complete 
Practical auccess of the process, namely :— i 


velopment as other than a mere war emergency. . 


(1) The lowering of the conductivity of the maes to be 
treated by the introduction of a non-conducting material 
aluongst the conductive materials (turnings and carbon), thus 
enabling fusion to take place under ordinary thermo-electric 
conditions, and 

i) Complete and easy desulphurisation of the resulting 
metal. . a 

Thus carried out, the process may be described, from the 
metallurgical point of view, in the following terms :— 

The iron obtained in the presence of a sufficiently basic slag, 
which combines with the small amount of silica introduced, 
will contain practically all the substances contained in the 
charge, except the sulphur. There will be no increase in the 
silicon, and the carbon in the charge will be used np solely — 
in arborisanion; without any appreciable intervention of the 
silica. 3 ae 

White cast iron can thus easily be obtained with ordinary 
steel turnings. With turnings containing 6.44 per cent. of 
silicon, 0.55 per cent. of manganese, and 0.07 per cent. of 
sulphur a white iron of the following composition’ was 


obtained :— 
Per cent. 
Carbon ; ‘is a .. 3.55 
Silicon... Ssi ss oR om 0.52 
Manganese ‘0.48 
Sulphur traces 


Hence control of the percentages of silicon and of other 
elements becomes easy. 

An electric furnace with a capacity of 80 to 100 tone per 24 
hours has not given rise, over a month’s working and while 
specially watched for that purpose, to variations exceeding 0.25 
in me results of carburisation and of siliconisation respec- 
tively. eee 

The system is one of extreme simplicity. It does not re- 
quire any skilled workman, as the results sought are indepen- 
dent of any technical manipulation except in so far as the 
preparation of the charge is concerned, and d pena entirely 
on an accurate knowledge of the composition of all the com- — 
ponents. k 

The electric furnace, fed continuously bv the charge, works 
regularly and with very small losses, as the heat transmitted 
by the electric hearth situated immediately beneath the 
charge is, to a very large extent, utilised in heating up the 
materials, and effects a preliminary carburisation prior to 
melting. This enables the consumption of electrical energy 


KELLER 2,500-kw., 80 To 100-Ton Furnace. 


to he reduced to as little as 675 Kw.-hours per ton of pig in a. 
2.500-KW. furnace of SO to 100 tons. Maintenance of alana, 
working in the manner described, is barely appreciable; with 
a six months’ campaign at Livet the above furnace. did. not 
require any repairs either to linings, shell, or any other. part. 
The lining only needed some attention when the furnace was 
put out of action owing to the water-power supply failing. 
The electrode consumption can be lowered to as little as 
6 kilogrammes per ton, with electrodes of sood quality. The 
consutuption of unoxidised turnings 18 1,050 kilogrammes per - 
ton of iron, The amount of coke with 80 per cent. fixed car- 
bon required to produce a ton of strong pig iron with 3 per 
cent. of carbon and 1.75 per cent. of silicon, starting with 
normal turnings of shell steel, is about 80 kilogrammes. | 
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A furnace of the 80 to 100-ton type should be provided with . 


mechanical appliances for upkeep and charging, so that its 
operation does not require more than 15 workinen, for the 
preparation, by hand, of the charge, for charging, and for 
regulating the furnace. Tapping and loading-up on trucks as 
required needs seven men per unit, and handling in the 
stockyard another two men. 

The foundry iron from the primary furnace may be made 
use of by transferring it to an electric mixer, which can mix 
several casts and thus keep any quantity of metal ready for 
castings. This mixer, of the steel furnace type, allows of the 
quality being ascertained by samples being taken before 
casting. | 

The manufacture of malleable cast iron is likewise easily 
accomplished in the electric furnace, as the general quality of 
the steel turnings enables the low percentage of silicon and 
manganese required to be readilv obtained, the reduced per- 
centage of carbon present being dependent on the composition 
of the charge. 

After the war steel turnings will come from a variety of 
sources, and very often it will be their dephosphorisation 
which will be of chief importance when a cast iron of high 
quality is required. The author, has practically accomplished 
this by means of a dual process. 

About 1,500 xw.-hours must be allowed for the two opera- 
tions. The higher costs of manufacture are balanced by the 
higher value conferred on the synthetic cast iron by reason 
of its extreme purity in regard to phosphorus. and likewise 
its purity from sulphur and ita uniform composition in respect 
of silicon and manganese. From the commercial point of 
view such material can compete with Swedish iron. 

The author believes that readers will share his conviction 
that the method of obtaining electrical iron by the synthetic 
process is destined to continue to play a usefal part in metal- 
lurav. The production of synthetie cast iron during the war 
at T.ivet, Nanterre, and Limoges alone exceeded 150.000 tons. 

The first electric furnace, of 20 tons. was started in 1914. 
The uniformity of the iron and the tensile qualities obtained 
led to its beint immediately considered from the standpoint 


of shell manufactnre, and the production of 220-millimetre - 


shells of synthetic semi-steel was undertaken at Livet on a 
commercial scale from the commencement of 1915. The iron 
obtained in three primarv furnaces jis run into a ladle of 
5 tons and ponred into three 7-ton electric mixer furnaces, 
each taking 400 xw.. to reheat the metal if necessarv and to 
keep it hot. The mixer-container furnaces for steel are of 
the Ch. A. Keller type, that is to sav, thev have a roof and 
doors. The electric current enters bv a vertical electrode, and 
leaves through the conducting hearth, of the reinforeed- 
puddle type (vertical bara plunged into tamned magnesite). 
A conducting hearth of this description is practically unwear- 
able. being non-suscentible to anv cracking. If the bottom 
conducting surface of the hearth werrs graduslly lower, 
repairs are very easily effected bv spreading over the bottom. 
while still hot. a special conductin¢ puddle consisting of 
magnesite and fragments of iron mixed in tar. All holes are 
thus easily filled up without either the framework or the 
working of the hearth being interfered with in any way. The 
furnaces are, of course. of the tilting type. 

The liquid iron poured in is covered with hasic elar, which 
forms a protecting layer. preventing oxidation and breaking 
the electric arc. Generally sneaking, the metal remains an 
hour in the mixer furnace. including the time of pouring 
The practice described gives complete satisfaction. and 
ensures uniform metallurgics] resnits. The upkeen of the 
mixe” furnaces ic trifling. The interior lining of the mixer 
lasts a counle of months. and the roof over three manths. 
The electrode consumption is on an averace % kilocrammea 
ner ton of iron: the average consumption is from 50 ta 100 
kilowatt-bours ner ton. A single workman is required for 
the working of the furnaces. and he alan lanka after the 
tapping. the electrical manipulation of the tilting arrange- 
ments, and the taking of samples. 

The capacitv of the electrical foundry at Livet eould not 
keen pace with the output of casting metal. which began at 
A tons per dav. was snbsequentlv increased to FO tons. and 
Jater on reached not less than 300 tons during the period of 
maximum water-power supply. 

A new srecial works was laid down near the original worka. 
and sterted on Julv 12th, 1916 with a furnace of 80 ta 190 
tons. The turnings were handled hv means of a nowerful 
electromagnet suspended from a high-speed crane. The 
charres are mechanically raised by large bucket elevators to 
the furnace nlatform. where they are heaped pronnd the 
electroder. The transformers are housed in shede built on 
reinforced concrete foundations on the level of the platform of 
the electric fnrnaces. 

There nre five Ch. A. Keller furnaces of the “ electrodea 
in series” type arranged in line. fanr heing of 2.0% ew. and 
one of 2.500 kw. The ontput of this installation is 300 tons 
of synthetic iron per day. 

Loading the iron on wacons ja effected hy means of an 
electromagnet enspended from an overhead electrice crane. 


which serves a line of railway narallel with the front of the 
electrie furnaces. 


landed up Sn fifteen minutes. 

The lav-out of this works provides for P complete unit of 
manufacture, In transverse section. for each nair of furnaces. 
this arrangement being repeated along the whole length. and 
thus eecuring the best possible arrangement for the eupply 
of raw materials, and for the removal of the manufactured 


Bv this means a 10-ton wagon can be 


products, each unit having lines of railway along its sides and 
being thus connected up with both ends of the works. The 
haulage of tbe wagons is effected by electrical capstans. A 
shop has been laid down to house electrical converter furnaces 
to serve a steel foundry. The special synthetic iron employed 
for this conversion is poured into a ladle on the side of the 
furnace furthest away from the pig beds. The ladle can thus 
be conveyed along a longitudinal pit by an electric overhead 
crane, so that its contents can be poured into the‘ converting 
furnaces. This arrangement for casting from both the oppo- 
site sides of the electric furnace enables the material to be 
we very conveniently, cither into pigs or poured into the 
adles. 

The rapid extension of the use of synthetic cast iron led 
the Keller Leleux Co. not only to lav down new works for 
its manufacture, but also to develop fresh waterfall supplies 
in order to increase the power resources at the Livet Works. 

The Vernes Fall (7, H.P.) hydro-electric works on the 
Romanche was put into operation in July, 1918. The addi- 
tional power thus developed at the Livet Works corresponds 
with an increase in the output of synthetic cast iron equal to 
25,000 tons per annum. 

The Baton Vall (7,000 m.P.), which is 1.100 metres high, 
was taken in hand towards the close of 1917, and the hydro- 
electrical machinery is on the point of delivery. 

At the end of 1916 the author was commissioned by the 
State to lay down and equip works at Nanterre for an output 
of 300 tons of synthetic cast iron per dav. employing power 
derived from the sector of the ‘‘ Société d’Enercie Electrique 
de la Region Parisienne,” whose power-house had just been 
completed, 

The electro-metallurgieal works, which is known as the 
National Gun Foundry of Nanterre, compriser seven furnaces, 
of which six are in operation, requiring 10,000 xw. It was 
built in 182 effective working days, and was put into opera- 
tion on Julv 3rd, 1917. The arrangement is practically the 
same as at Livet. 

The electric furnaces are charged by wagons tipved on to 
cast-iron tfavelling bands, which take the material to the 
electrodes. They are built in line at a distance of 30 metres 
apart from centre to centre, and are controlled from a control 
station situated between each pair, by hand. The furnarcer 
are of the Ch. A. Keller single-phase type, with the electrodes 
in series. 

After water sprinkling. the stripping of the nigs, still 
attached to the runners. is carried out by means of an over- 
head crane and a 2,000-kilogramme electromagnet. The 
entire sow and pigs are raised and dropped in the space be- 
tween the furnaces. the imnact breaking them into separate 
pieces: the electromagnet then loads them on wagons run- 
ning along the front of the furnaces. A single workman can 
easily strin the bed, break un. and Joad up the 150 tons pro- 
duced daily by each group of three furnaces. , 

The electrodes are agglomerated in sets of four. the in- 
dividual rods being connected with the lead-in piece by 8 
tused joint. 

In order to provide for future urgent needs the power 
supply of the electro-metallurgica) works at Nanterre has 
been increased to 15,000 kw., to be used in the nine single- 
a 1,560-kw. furnaces housed in a melting shop 175 m. in 
ength. 

Simultaneously with the undertakings created at Livet. the 
Keller Leleux Co.. in co-operation with the Société Génerale 
d’Entreprises, established a works for the manufacture of 
svnthetic cast iron. with the surplus energy developed at the 
Eymountiers Hydro-Electric Works, belonging to the Depart- 
mental Railway Co. of Haute-Vienne. 

_ The electric furnace. which is one of 1,000 kw., was worked 
in 1916 in parallel with the tramway system, practice having 
shown. that this arrangement was advantageous. 

A similar plant of 2.000 Kw. has been hid down by the 
Keller Leleux Co. at Villefranche. to use the surplus power 
developed by the Midi Co. on its lire from Perpignan to 
Bonrg-Madame. This works has only iust been completed. 

The war stimulated extremely rapid develonment of the 
manufacture of synthetic cast iron owing to the abundance 
of steel turnings and the practical difficulties of using them. 
There is no doubt that a recarburising fusion by electric 
power derived from waterfalls constitutes the most economical 
mode of utilising such turnings. in so far as it involves a 
complete economy of coal. Tt is therefore towards electric 
furnaces supplied by water power that we must look for the 
utilisation of steel turnings. although the post-war conditions 
may modify the existing situation. 


Lightning Phenomena.—An inquest was held on the 
body of Percival Simpeon (41), who was killed while sheltering 
beneath an elm tree in Finsbury Park during a storm on the 14th 
inst. Other people sheltering beneath. and some who were passing 
the tree. were thrown to the ground, and rendered temporarily 
unconscious by the lightning. Only Simpson, who was struck, 
ranained erect. and when the others revived thev found him with 
his clothes on fire. The tlames were extinguished, and he was taken 
to a building near bv, where he expired immediately after the next 
clap of thunder. Death was attributed by the doctor to shock 


following a stroke of lightning, and the Coroner certified death as — 
due to misadventure. 
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INCANDESCENT LAMPS FOR BIOSCOPE PROJECTORS. 


Tae year 1917 saw the beginning of an extensive introduction 
of tungsten filament lamps into the moving picture projection 
field. The development of lamps for this purpose had its 
nee in the General Electric Co.’s research laboratory 
at Schenectady, U.S.A., where in conjunction with lamp 
manufacturers’ co-operation it has been carried through to 
the commercially successful stage. 

We drew attention to the advantages attending the use of 
incandescent lamps, run at an extremely high efficiency, for 
projectors in our issue of May 9th, 1913. For a long time it 
was thought impracticable to apply Mazda lamps to large 
bioscope projectors, but great though the obstacles seemed to 
be, they have been overcome. The enormous difference in 
brilliancy of the two sources was lessened by developing a new 


Fic. 1.—CoNnDENSER. Fic. 2.— MIRROR. 


type of lamp and a new lens system. Probably the condenser 
plays the greatest part in solving the problem. Obviously, it 
was desirable to utilise a much greater solid angle of light 
than was intercepted by the plano-condensers commonly used. 
It was found impracticable to make a plano-condenser of 
sufficiently short focus as the thickness of the glass would 
be great and the curvature excessive, resulting in much 
spherical aberration. The difficulty was overcome by the 
design of a condenser somewhat similar to a semaphore lens, 
ie.. it was a one-piece condenser made in steps, or corruga- 
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Fic. 3.—Front AND SIDE Views or Mazpa Broscorgz LAMPS. 


tions (fig. 1). With this condenser a solid angle of 75 deg. 
was intercepted which immediately resulted in a very large 
increase in the amount of light flux available. 

The condenser is 47/16 in. diameter, and is of 23-63 in. 
conjugate foci, meaning that the light source should be 
located 24 in. behind the edge of the convex face of the 
condenser and the film 6% in. ahead of the corrugated aide. 
The former distance must be closely adhered to for best 
results, but the latter may be increased an inch or so without 
materially affecting the resultant illumination. 


A further gain in illumination was obtained by the use of 
a spherical mirror (fig. 2) placed behind the light source. 
This arrangement practically doubled the available useful 
angle, making a net increase of from 32 deg. with the old 
plano-condensers to 150 deg. by use of the new condenser and 
mirror. The corrugations on the condenser also performed 
the further function of breaking up the filament unapo, 
resulting in a smooth and even screen illumination. The 
great increase in light flux thus obtained went a long way 


Fic. 4.—30-amMp. Lamp, CONDENSER, AND MIRROR IN OPERATING 
POSITIONS. 


toward rere the difference in operating efficiencies of 
the arc and the Mazda lamp. To further decrease this differ- 
ence the lamps were operated very close to the melting point, 
resulting in high brilliancy and an average life of approxi- 
mately 100 hours. The type of lamp finally chosen had a 
filament arrangement somewhat different from those in 
general use. It consists of four helices of tungsten arranged 
in one plane (fig. 3), which construction has a double ad- 
vantage. First, it brings more of tha filament close to the 
focus of the condenser: and, second, it enables the spherical 
mirror, when properly adjusted, to throw images of these 
filament coils back between the coils themselves, thus re- 
sulting in a virtually solid light source. Careful setting 
of the lamp. mirror. and condenser are necessary to obtain 
maximum results. Fig. 4 shows these elements in their 
proper relative positions. 

The capacity of the lamp finally chosen was 750 watts 
operating at 30 amps. The determining factor was that the 
condenser would pick up light from a 0.4-In. square, hence a 
filament was designed which would place the greatest possible 
amount of light in that area. Low voltage (25) and high 
amperage are used because these call for heavier wire, and 
the greater the diameter of the wire the higher the tem- 


Fic. 5.—Lamp Hovsina. 


rature, hence the greater the candle power (within certain 

oo) that Res age tained therefrom. ee ees 
sing a 25-volt lamp some economical means of reduci 

the line voltage of 110 or 120 to that of the lamp became 
desirable, and special compensators have been designed for 
use on A.C. circuits (motor generatora are used for D.C. ser- 
vice), which consist of a compensator with either a rheostat 
or & reactance control in the primary, by means of which the 
secondary current can be regulated very closely, and exactly 
30 amps. delivered to the lamp, regardless of whether the 
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ary voltage happens to be 105, 125, or any value between. 

accurate ammeter on which to read the secondary current 
forms part of the equipment. This accurate control is of 
great importance. With the lamp operating at so high an 
efficiency as to give an average of but 100 hours’ life, a very 
emall smount of over current will reduce this life materially. 
As the lamps are fairly expensive, it is evident that the saving 
in lamp renewals will soon more than offset the additional 
= cost of accurate control equipment. 

A 600-watt lamp operating at 30 volts and 20 amperes has 
also been developed and may be used with gasolene generator 
sets. This lamp is made in a somewhat smaller bulb than 
the 30-ampere lamp, thus allowing the use of a smaller con- 
denser and a smaller mirror. This is of advantage in machines 
for home use, portable machines, &c., where compactness 
and light weight is of value. As the lamp does not exceed 
the underwriters’ limit of 660 ~watts, it may also be used on 
house lighting circuits, in schools, churches, &c., without 
special wiring. The “Compensare” will control either the 
750- or the 600-watt lamp. 

Manufacturers of bioscope machines developed new 
housings containing the new lamp. condenser, and mirror with 
proper means for adjustment. One of these fnrnishes two 
lamps in the housing. Each is carefully focused before the 
picture is started, and then in case one burns out the other 
can be quickly snbstitnted with practically no interruption 
to the picture. These housings (fig. 5) are inter-changeable 
with the old arc-lamp housings previously used. 


TABLE I.—LuMENS. 
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It was found that by increasing the diameter of the objec- 
tive lens a still greater increase in illumination resulted. 
approximately as given in Table I which is based on an 
arbitrary etandard of 600 lumens for the 54in. objective of 
24-in. aperture. l i l 

Objective lenses in common use with arc lamps are 1ł in. 
and 18 in. in diameter. There are available standard lenses 
of 2} in. diameter. These latter lenses will transmit exactly 
double the illumination of a 14-in. lens,.and it is highly desir- 


Fia. 6.—FRont AND Sipe Views or 600- anp 900-warr LAMPS. 


able to use the larger lens when changing from an are to an 
incandescent lamp in large projectors. For the use of a 
Mazda lamp as a light source for the bioscope machine 
the following advantages are claimed: (1) Large reduction 
in operating cost; (2) better pictures, giving less eye fatigue, 
due to better colour and greater steadiness of light; (3) reduc- 
tion in wear and tear on machine and film, due to ash from 
carbon arc; (4) less heat; (5) simpler control. The 750-watt 
lamp will-replace any a.c. arc and D.C. arcs up to 40 amps., 
and will project pictures 12 ft. wide on a white plaster or 
cloth screen, or 16 ft. pictures on a metallic fibre, or glass 
screen. 

Since the above particulare were published in the General 
Electric Review, December, 1917. a great deal of research 
work has been done, and considerable experience gained from 
service installations, with the result that some changes have 
been made in Edison Mazda projection. According to the 
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July, 1919, issue of the journal referred to, tte 750-watt lamp 
has been increased to 900 watts, and the bulb changed as 
shown in fig. 6.. The new lamp operates at 30 volts, 30 amps. 
It is 10 in. over all, 24 in. diameter, 3} in. light-centre length, 
and is fitted with a Mongul base; it is the same bulb as the 
600-watt, 30-volt, 20-amp. lamp. The method of mounting 
the filaments in the bulb of both the 900- and 600-watt lampe 
has been changed somewhat from the construction shown 
in fig. 3; the relative settings of the lamp. Jens, and mirror, 
however, remain the same. Because the 900-watt lamp is now 
in the same bulb as the 60-watt, it is possible to use a smaller 
mirror and condenser, if desired, which results in a more 
compact lamp housing, but has the disadvantages of. more 
rapid mirror deterioration, due to its close proximity to the 
lamp, and shorter working distance between the condensers 
and aperture plate. , 

A new and more compact type of control has been de- 
veloped, known as the Areus current regulator. which is 
made in two sizes, one for the 600-watt, and the other for the 
000-watt lamp. By turning a handle on the device the proper 
lamp current mav be maintained on any line voltage between 
100 and 125. With this regulator it is necessary to use an 
ammeter in the lamp circuit: the meter should be located at 
least 2 ft. awav from the regulator, so that the magnetic 
field from the latter will not affect its accuracy. Another 
type of regulator has heen developed. known as the sutomatic 
or constant-current regulator, which has many advantages 
over the hand tvne of control. No matter how frequently 
the line voltage finctuates, nor over what range within the 
limits of 105 to 125 volts. the remulator automatically holds 
the lamp current at exactly the proper value. No ammeter 
ie rennired with this control, and when once properly in- 
stalled it reanires no further attention on the nart of the 
nperatar. which feature will he anpreciated. The control 
automatically nrotects the lamp from a heavy inrush of 
enrrent when it is first turned on. This is not the case with 
the hand control, if the onerator forgets to turn his handle 
to the starting nosition hefore closing the line switch. The 
advantages of this control should more than offset its slight 
additinnal cost. Jt is made in two sizes. one for each lamn. 

The larce honsing (fie. 5) remains practically unchanged. 
and hea proved most successful in service. There is now 
availahle an adentar, known as the Armus adantor, that may 
he attached to the front of an arc housing to allow of the use 
of ineandeccent Jamns without removing the are housing. 

A line of tubular lamns has also been developed for use in 
emall projectors and sterennticon lanterns for home and edno- 
tional nurnases. Ronnd-bulh Jamns will continue to he avail- 
ahle for those projectors already jn service with honeings 
which will not aecommedate the new lamps. The latter have 
the advantage of enabling the condenser to he placed closer 
to the filament, thus nicking up a lercer angle of light with 
a corresponding increase in sereen jllamination. 


DIESEL ENGINE USERS’ ASSOCIATION. 
THe ALIGNMENT OF SHAFTS. 


(Abstract of paper read by Mr. Geo. E. WINDELER.) 


Ir will be generally conceded that the alignment of an engine 
is one of the most important factors in regard to Its a 
struction. It is not essential that an engine bedplate shoul: 
be absolutely dead level, as would be indicated by a spirit 
level (although’ it is certainly of some after value that 1t 
should be erected as nearly level as is possible for future 
reference), but it is more important that when an engine 
bedplate is laid down, its shaft should be lying in its bearings 
parallel with the top machined surface of the bedplate. a 
the shaft journals should be lying evenly and concentrically 
in the whole of the bearings in which they will work. i 
The first indication of a shaft being imperfectly suppo 

in its bearings is excessive end play on the shaft with the 
fly-wheel running out of truth. This excessive end mor, 
ment is produced by the springing of the crankshaft for wan 
of support, and actually the shaft is extended and contracts 
in length by the opening and closing of the gap between ‘i ? 
crank-webs. The difficulty was how to measure this N 
tortion. The first step was to investigate whether ae 
amount could be measured with the engine at rest, and, j iH 
whole of the reciprocating parts in position, and it was deci k 
to measure the distance between the crank-webs with 8 gar 
able instrument when the crank-pin was on the top cenh. 
and when the crank-pin was on the bottom centre. Interest 
ing results were obtained. and it was found that a a 
thousandths difference in the dimensions between the sivas 
webs when the crank-pin was on top and_bottom ae 
indicated that the shaft was out of line. This meth an 
found to be especially valuable in regard to checking ce 
alignment of outboard bearings. It was proved ie ae 
ehaft was not beine supported at a particular point, by ot : 
the crank-pin of that particular line of parts adjacent ring 
unsupported bearing at (a) the top centre end ee then 
between the crank-webs at a predetermined point, an ring 
(b) placing the crank-pin on the bottom centre and oe : 
as before, a distinct difference was noticed. If the be 
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was low the crank-webs would close in when the pin was on 
the bottom centre, and open out when the pin was on the top 
centre. If an outboard bearing was low the reverse was the 
case. From the readings taken it can readily be determined 
which bearing or bearings are low. This is a simple method 
which can be applied by anyone, and which does not require 
any special skill or training. Generally speaking, the amount 
of lack of support or the amount the particular bearing is out 
of line with other bearings (excepting in the case of the 
outboard) is approximately the difference between the read- 
ings when the crank-pin is at the top and bottom centre 
respectively. | 

The instrument used for these tests was an inside micro- 
meter, having telescopic rods so that variable lengths could 
be dealt with, but it required very skilful handling. A second 
instrument was produced with which readings could be readily 
and reliably taken without any special skill. The special 
advantage of this method is that one can check at any time 
without removing any parts, whether the shaft is properly 
supported or otherwise, and the method is also particularly 
valuable when rebedding a new bearing into position, ag it 
enables the refit to take place without removing other parts 
from the engine, and with a certainty that the whole of the 
bearing will be accurately in line, and that the new bearing 
will be supporting the shaft properly. and bearing its correct 
proportion of load. Any other method that I have investigated 
has invariably proved to be unreliable and unsatisfactory. 


DISCUSSION. 

Mr. A. H. Dykes said that even if it wus claimed that the 
idea Was not altogether new, credit was due to Mr. Windeler 
tor bringing the method prominently before engineers. When 
he first beard of the method, be did not teel at all sure that 
there might not be more spring in the shaft when the engine 
was working than when it was stationary, und that the 
opening of the crank-webs might be very little when the 
thrust of the piston was absent, but he was assured that this 
was not the case and that the method had proved perfectly 
reliable. Discussing the matter with a naval officer who 
had had charge ot the Diesel engines on board H.M.S. 
Benbow, he was ‘informed that in 41917 the method was 
in regular use on the Benbuw, and that a special micrometer 
had been designed, very similar in principle to the one shown 
by Mr. Windeler. The method was a very usetul one, but it 
must. not be allowed to supersede periodical distuantling of 
the bearings for inspection. 

Mr. P. A. HOLLIDAY agreed that the method should only 
supplement the periodical inspection of bearings. ‘The method 
described had been emploved by Messrs. Belliss & Morcom for 
a number of years. A point gauge and feelers were found to 
be quite satisfactory. The repeated gaugings should be taken 
from between the same points, and to accomplish this a slight 
indentation in one of the crank-webs for the purpose of taking 
one end of the point gauge would have the desired eltect. 
Anything that could be done to keep a check on crankshaft 
alignment should be welcomed, as the strongest shafts were 
likely to fail if alignment were neglected. 

Mr. F. SWARBRICK said that the method could be carried out 
in the case of horizontal engines with equal success. 

Mr. H. Squire asked whether some artiticial load ought not 

to be placed on the piston head on ton dead centre to approach 
working conditions when measurements were being taken 
between the crank-webs? He suggested that this could be 
accomplished by introducing the blast when the engine was 
on top dead centre. The measurements between crank-webs 
could then be noted with blast on and blast off. 
- Mr. H. S. WHiITELEY (communicated) gave particulars taken 
from a crankshaft, the measurements of the various bearings 
of which were abnormal. ‘The crankshaft belonged to a 
two-cylinder, Burmeister and Wain engine, and had been 
running practically day and night since it was first installed 
in 1911 till the end of 1917. Owing to the increased end play 
on the shaft, together with the irregularity of the flywheel, 
it was decided to take the engine down for examination. 
The measurements were taken upon the same lines as Mr. 
Windeler indicated in his paper and showed ole> the extreme 
variation for each position of each bearing, before and after 
removal of the flywheel. The shaft was afterwards lifted 
out, placed between lathe centres, trued up by the end 
bearings, and the centre bearing was out of truth by .125 in. 
The shaft itself did not appear unduly worn, it was only 
slightly oval, and had a very fine surface. The webs of the 
crank nearest the flvwheei were 8/1,000 in. open, this measure- 
ment being taken after the shaft was lifted out of its bearings. 
He thought it spoke well for this shaft, that it had not 
fractured long before. 

Mr. G. E. WINDELER, in reply, said that experience had 
proved beyond doubt that the method would remove, or at 
least reduce, very considerably, the risks of crankshafts fractur- 
ing through distortion under, working loads. It was not 
‘intended to supersede periodical dismantling of the bearings, 
but rather to indicate bv a simple and easily used method and 
device when they actually did require detailed and individual 
Inspection and attention. He agreed that if some safe means 
of artificially loading the piston could be employed, the exact 
amount of deflection and want of support of the shaft could 
be obtained. The use of the blast air pressure would serve 
the purpose, but it might prove very unsafe. The eccentricity 
of journals, errors of roundness and inclination of axes of 
journals one to another must be dealt with and eliminated by 


‘various sections are being rapidly taken up. 
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the engine builder during the process of manufacture, If 
these errors were not removed, overheating, increased wear 
and uneven wear would take place in the bearings. ‘The fact 
that the method bad proved so valuable as a check to the 
alignment of outer bearings rather tended to prove that it 
could be usefully and reliably employed in other directions. 
He agreed that the shaft should be “ nipped” down when 
checking the outer bearing for alignment. Mr. Whiteley's 
communication was very important; the figures spoke for 
themselves. The material used in the shaft was certainly of 
high ductility, and it would be of considerable interest to the 
members of the association if Mr. Whiteley could have some 
test pieces cut out of the shaft at different points and physical 
and micrographic records taken of the material. 
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BUSINESS NOTES, _— 


Electric Welding.—On September 9th, members of the 
Engineering Section of the B.A. were conducted on a visit to the 
car depot and generating station of the Bournemouth Corporation 
Tramways, where, among other items of interest, Mr. Bulfin, the 
general manager, had arranged an exhibition of the arc welding 
process. A heavy job in the form of a broken lug on a motor 
casing was very successfully repaired, and an iuteresting demon- 
stration was given of the use of a new manganese steel electroie 
designed on entirely original lines. Weunde:stand that the results 
obtained were very successful, and marked a great step in the 
welding and depositing of this special steel. The whole of the 
electrodes, including the special manganese electrode, were supplied 
by ALLOY WELDING PROCKSSEx, LTD., of London. 


Glasgow Exhibition —We learn that excellent progress 
is being ade with the organisation of the British Science and Key 
Industries Exhibition which opens in the Kelvin Hall of Industries, 
Kelvingrove, Glasgow, on November IL7th. The stalls in the 
In the chemical 
section, manufacturers of dyes have taken space. The South 
Metropolitan Gas Co., of London. will be represented. In the 
scientific instrument section the exhibitors so far comprise Barr and 
Stroud, Ltd., the Budenburg Gauge Co.. Ltd.. Kelvin Bottomley and 
Baird, Ltd., Henry Hughes & Son, Ltd., and Baird & Tatlock, Ltd. 
In the engineering section will be Vickers and their assoc ated 
firms; William Beardmore & Co., Ltd., Glasgow : W. H., Allen and 
Son & Co., Ltd. ; the Igranic Electrical Co., Ltd. ; Arthur Lyon and 
Wrench, Ltd. ; the Edison Swan Electric Light Co., Ltd.; and 
Messra. Mavor & Coulson, Ltd. The Exhibition is being promoted 
by the Corporation of Glasgow. 


The British Westinghouse Change of Name.—As our 
readers are aware the change of name of the British Westinghouse 
Electric and Manufacturing Co.. Ltd., to that of METROPOLITAN- 
VICKERS ELECTRICAL Co.. LTD., follows as a result of amalgama- 
tion with the extensive Vickers interests and the Metropolitan 
Carriage Wagon and Finance Co., Ltd. From its inception in 1899 
until 1917. the then British Westinghouse Electric and Manu- 
facturing Co., Ltd., was controlled by American shareholders, but 
in the latter year, as reported in these pages at the time, the 
American holding was taken over by the Metropolitan Carriage, 
Wagon and Finance Co., Ltd.. and later amalgamation with the 
Vickers interests became effected. The company, therefore, 
becomes entirely British. We are informed that the change of 
name will not affect the general policy of the company except that 
a broader field for advancement will be opened vp. The Metro- 
politan-Vickera Electrical Co, Ltd., will carry on just the same, 
but ultimately and inevitably will proveed to greater development. 
As a direct result of the amalgamation, much additional strength 
will be gained Greater possibilities of competition inthe markets 
of the world for the foreign trade will be effected ; and a greater 
standardisation of engineering products. and consequently a larger 
and cheaper output, will become possible, ` 


British Commercial Commissioner for Germany.—The 
Board of Trade Journal announces that Colonel J. W. F. ‘Thelwall, 
M.C , has recently been appointed Senior British Commercial Com- 
missioner in Germany, and ia now at Berlin. where he may be 
addressed at the British Military Mission, Berlin. The duties of 
the British Commercial Commiasioner in Germany will be analogous 
to those of a Commercial Secretary. 


South African Electrical Market. —The South African 
Mining and Engineering Journal of August 30th, states :—" Tubing 
has at long last arrived, to the great satisfaction of dealers and 
contractors. who are now in a po-ition to prosecute to an end the 
jobs which have been hung up for some months past on account of 
the absence of this requisite article. Business on the whole’is 
brisk both in town and country. Materials are now coming in 
fairly freely, and there appears to be no shortage amongat the 
different electrical distributing firms. The coast, strange to say, 
are still short of stocks and are still worrying Johannesburg for 
supplies. Lamps remain as la-t report: d. viz.. 23s. per dozen, or 8a, 
euch for the cheaper kinds. Notwithstanding the above one of the | 
largest dietribucing agents reports that the present month has been 
the worst for business experienced by him fur years past. as ufter 
the spurt caused by the festivities th-re has been praotically 
nothing doing. Signs are, however, not wanting that next month 
will see a considerable increase in business, He saya the mines are 
not buying to-day,” 
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Internationalisation of Patents,—An International Con- 
gress was held at Brussels during the week from August 31st to 
September 6th, at which representatives of all the principal countries 
were present ; the internationalisation of all patents was advocated. 
— Board of Trade Journal, 


The Rise in Industrial Wages in Germany, 1914-1918. 
—The August issue of the Reichs-Arbeitsblatt (the journal of the 
German Department of Labour Statistics) gives the following 
official estimate of the increase in money wages of industrial 
workers in Germany during the war period. The average money 
wage of the adult male worker has risen between March, 1914, and 
September, 1918, i.s., during the war period, from 6°17 to 12°46 
marks, and that of women workers from 2°28 to 6'01 marks. The 
rise, as compared with March, 1914, amounts to 141 per cent. for 
men and 164 per cent. for women. Individual trades show greater 
increases. In the electrical trades, for example, during the period 
covered, men’s wages have risen from 4°52 to 13°46 marks, or by 
198 per cent.; in the engineering trade from 5°32 to 13°04 marks 
(145 per cent.). Wages of women in the metal industry have risen 
from 2 05 to 6°65 marks (224 per cent.) : in the engineering trade 
from 2°28 to 6°26 marks (175 per cent.); in the wood-working 
trades from 1°99 to 5°45 marks (174 per cent.), and in the electrical 
industry 2°75 to 7'35 marks (167 percent.) The increase in certain 
other trades has, however, been on a considerably lower scale. 
Men’s wages in the food-preparing trades rose from 5°69 to 8°52 
marks (50 per cent.) ; those of women in the leather and rubber 
trades from 2°82 to 4°82 marks (71 per cent.).— Labour Gazette. 


The Austrian A.E.G.—The accounts of the A.E.G.- 
Union Electricity Co., of Vienna, after setting aside £30,000 for 
depreciation in 1918-19, as against £54,000 in the previous year, 
show net profits of £58,000, as compared with £77,000, The rate 
of dividend is 5 per cent., as contrasted with 8 per cent. in 1917-18. 


1.0.C. Electrolytic Oxygen.—The INTEGRAL OXYGEN Co., 
LTD., of 38, Victoria Street, S.W. 1, referring to the article on 
page 157 of our issue of August Ist, 1919, regarding oxygen and 
hydrogen by electrolysis, informs us that it is now manufacturing, 
under licence, the I.0.C. generator as manufactured by the Inter- 
national Oxygen Co., of America, for which purpose the company 
has been formed. 

New Spanish Company.—La Sociedad Electrificaciones 
Industrial is the name of a new undertaking which has lately been 
formed in Madrid with a capital of £200,000, to carry on works 
indicated by the title. It is understood that the first contract to 
be undertaten will be the electrification of the cranes and other 
plant at the Port of Pajares. 


Scottish Oil Fusion.—A correspondent of the Times 
says that a new company, entitled Scottish Oils, Ltd., has been 
registered at Edinburgh to give effect to the arrangement made 
with the Anglo-Persian Oil Co. for the amalgamation of the several 
leading Scottish companies. The capital of the new company is 
& 4,000,000. Control of the new company will be in the hands of 
the Anglo-Persian Oil Co., and important developments are 
expected. In West Lothian, where most of the oil works are situated, 
boring for liquid oil is being carried on vigorously by Messrs. 
Pearson & Son, under the direction of American engineers. 


The Eight-Hour Day in France.—The “ English ” 
eight-hour working day has already made its appearance in various 
parta of France, with much satisfaction; but this is how it is 
managed at Colmar, according to a French employer. Opposite 
his factory is another works of about equal size, and after his staff 
have worked the regulation day from 7 to 12 and from 1 to 4, and 
leave at the sound of the worke’ bell, they pass to the works 
opposite, while the staff of his competitor there come over to his 
works, in each case to work three more hours. Thus, ssys the 
employer, the law is respected, the workmen are paid in both 
hands, and the output is not lessened. Only the grumblers of the 
locality are dissatisfied ; but as the wives are pleased, this is a 
small matter. 


Workmen's Compensation.—In the City of London 
Court last week, the case of Watson r. Telegraph Construction and 
Maintenance Co., Ltd., was referred to. Plaintiff, H. E. Watson, 
electric welder, of East Greenwich, while working for the 
defendants, met with an accident by which he lost the use of his 
right eye through the loose end of s wire hitting it. He was 
awarded £70 as compensation, and had received £40. He now 
asked for the remainder as he was going to Canada to take up 
farming out there. Sir John Paget, the Deputy Judge, said that 
the money would be no use to the plaintiff if he kept it in Court 
here while the young fellow was iu Canada. He ordered him to 
receive the £30, and wished him good luck in his enterprise. 

The Special Committee appointed by the Home Secretary to 
inquire into the working of the present system of workmen's com- 
pensation has received numerous letters from all parts of the 
country, complaining that the maximum compensation of 25s. a 
week allowed under the Act of 1906 is inadequate to meet the 
present-day high cost of living. All the complaints are from those 
who are totally incapacitated, and some of them are reduced to a 
state of semi-starvation. The Committee is giving careful con- 
sideration to the matter with a view, if possible, to securing an 
increase in the allowances to meet the new economic conditions. 


Swedish Capitai Increase.—The A. B. Janssons Elek- 
triska Verkstad has decided to increase the share capital from 
760,000 to 1,125,000 kroners by the issue of 3,500 new shares at par 


value, 


The E.T.U. Opposes Engineering Amalgamation — 
The Birmingham Daily Post states that a meeting of the London 
District of the Electrical Trades Union was held, on September 17th, 
for the purpose of discussing the question of amalgamation with 
the 14 other Unions in the engineering trade. The meeting was 
private, but at its close Mr. Ben Bolton (chairman of the London 
District) stated that it was proposed to take a ballot of the 
members by post. The London District Committee had passed a 
resolution in opposition to the scheme, and he and a number of 
others had advised that to amalgamate would be detrimental to 
the best interests of the workers employed in the engineering trades, 
inasmuch as it would perpetuate the “craft” system of organisa- 
tion. If the ballot resulted in favour of amalgamation, it would 
have the effect of splitting the industrial organisation. At present 
their Union was open to all workers in the electrical trades, 
whether skilled or unskilled, and the latter by voting for amalga- 
mation would be voting themselves out of the Union. Several 
members, he said, spoke in favour of the scheme, and a somewhat 


heated discussion followed. 


Criticism of the 48-Hours’ Bili.—In a letter to the 
Press, Sir G. B. Hunter, of Swan, Hunter & Wigham Richardson, 
Ltd., of Wallsend-on-Tyne, condemns the Government 48-hours’ 
Bill, as being unsownd and suicidal. 

He says :—‘ There never was a time when it was less needed. 
There never will be atime when it could be so harmful as now,” and 
concludes :— 

‘The British people cannot have either a materially or spiritually 
better world without doing more work, and unless that truth is 
recognised, vague rhetoric and camouflage about ‘building up a 
new world where labour shall have its just reward’ can only do 
harm and retard the coming of that better time. Governments 
can hinder, but they can do very little to hasten it.” 


The Wages (Temporary Regulation) Act.—A 
deputation of representatives of the Federation of Engineering and 
Shipbuilding Trades, Amalgamated Society of Engineers, and the 
National Federation of General Workers was received last week by 
Sir Robert Horne, the Minister of Labour, in regard to the peace 
basis of wages, and it was arranged that the Ministry of Labour 
should send a letter to organisations of employers and employés 
drawing their attention to the fact that the Wages (Temporary 
Regulation) Act will normally come to an end in November, and to 
the desirability of discussing the wages situation as soon as possible, 
so that the trades might arrive at an understanding as to the way 
in which wages questions were to be settled in future.— Times. 


Non-Ferrous Metal Industry Act.—Lists of farther 
licences granted under this Act were published in the Jondon 
Gazette for September 19th and 23rd, 


Book Notices.,—Thbe first issue of the Technical Review, 
formerly the * Technical Supplement to the Review of the Foreign 
Press,” issued by the General Staff of the War Office, has come to 
hand; it is published at 20, Tavistock Street, London, W.C. 2, 
price 1s., and will appear fortnightly. In future it will cover both 
the technical and the commercial aspecta of the engineering 
industries, and other developments are in prospect. 

‘Guide to the Study of the Ionic Valve.” By W. D. Owen. 
Pp. vi + 59; 12 figs. London: Sir Isaac Pitman & Sons. Price 
2s. 6d. net. 

Scientific Papers of the Bureau of Standards, No. 338. “ Some 
Optical and Photoelectric Properties of Molybdenite."’ Washington: 
Government Printing Office. Price 10 cents. 

“ Electric Spark Ignition,” By J. D. Morgan. Pp. iv + 88; 39 
figs. London : Crosby Lockwood & Son. Price 8s. 6d. net. 


Trade Announcements.—Mr. J. W. Norton, electrical 
engineer, 23, Smithford Street, Coventry, having retired, his 
business has been taken over by Messrs. Norton & Marson, Ltd. 
Mr. Joseph Marson is managing director. 

Mr. S. WALLACE WILKINS, manager for Messrs. O. C. Hawkes, 
Ltd., up to the outbreak of war, has been demobilised, and become 
the managing director for Manufacturing Engineers, Ltd., of 281 
and 283, Gray’s Inn Road, W.C., at which premises he is reviving 
i old business in electric signs and heating apparatus for the 
trade. 

The Gardy Co., who have very extensive works in Argentine, 
Paris, Meliana (Spain), and Geneva, inform us that they have 
greatly increased their output in all kinds of electric fittings and 
insulators. They are publishing new lists of their manufactures. 
Mr. 0. CAMPART, of 49, Newgate Street, E.C., is the company’s 
London representative. 


Australian Spelter.—A Reuter Melbourne report quotes 
Mr. Hughes, the Prime Minister. as stating in the House of Repre- 
sentatives of the Commonwealth that the Imperial Government 
had promised to advance £500,000 for the purpose of fostering the 
treatment of speltér in Australia, and that the Commonwealth 
would also assist in the establishment of similar works. 


American Coal for Ireland.—Forther information on 
the subject of American coals for Ireland goes to show that there 
is no great demand for them, In fact the orders received at 
Dublin were so small that they could not be seriously entertained. 
At least a 10,000-ton cargo was required for the quotation submitted 
by the American coal merchants, namely, 24s. free on board, the 
purchaser to pay transport, the cost of which has not yet been 
ascertained. The coal shortage in Dublin is assuming a more and 
more serious aspect, the recent supplies having been some 3,000 
tons short of the usual, with an increased consumption vro rata, 
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Companies to be Struck Off the Register. — The 
following are to be struck off the register within three months 
unless cause is shown to the contrary :— 

British Empire Lighting and Construction Co , Ltd. 

Carbo- Welding Syndicate, Ltd. 

Coal-Carbonishing Parent Syndicate, Ltd. 

Electra Rubber and Vulcanite Syndicate, Ltd. 

Oil-Fuel Gas Generator, Ltd. 

Shipston Electrical Co., Ltd. 

Thermo and Pressure Instruments, Ltd. 


Economic Propaganda.—We have received from Ways 
and Means specimen copies of six pamphlets which they are 
publishing in response to the demand for educational matter on 
economic lines, for circulation among the workers. The titles 
are :—" Talks About Work and Wages”: (1) Value for Money ; 
(2) Mr. Wiseman Solves the Problem ; (3) Reduced Production ; 
(4) The Need for Industry; (5) Mr. Wiseman and the Hours 
Question ; (6) Time is Money. 

Catalogues and Lists.—The Epison Swan ELECTRIC 
Co., LTD., Ponders End, Middlesex.—Large hanging show-card, in 
colour, depicting the “ King of Lamps”—the Royal Ediswan— 
between the jaws of the King of Beasts, and not crushed at that. 

THE ASTER ENGINEERING Co. (1913), LTD., Wembley, Middlesex. 
—Preliminary list indicating what are their various manufactures, 
and giving tabulated prices and particulars of Aster petrol and 
paraffin-electric generating sets, which they are turning out in 
large quantities for country house lighting, Xc. 

TAE SILENT ELECTRIC CLock Co., LTD, 192, Goswell Road, 
London, E,C. 1.—Forty-page illustrated brochure. The company 
was on the point of issuing a new catalogue in 1914, but the war 
stopped it. The catalogue now before us fulfils the pre-war inten- 
tion, as the company returns to ordinary routine and manufacture. 
General descriptive matter respecting electric clocks lsads on to the 
details of the " Silectock ” system, and mechanism, and illustrations 
and partioulars appear of master and receiving ` Silectock ` clocks, 
and other manufactures of the company. 

Messrs. WELCO PATENTS, 150, Alma Street, Birmingham.— 
Price folder relating to their ‘“ Welco“ electric fire-stoves and 
stove fires. 

AUTOMATIC AND ELECTRIC FURNACES, LTD.. 281-283, Gray's Inn 
Road, London, W.C. 1.— Bulletin No. 14 describes the Wild-Barfield 
pouring furnaces. 

Messrs. SIEMENS Bros. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—12-page illustrated cata- 
logue, No. 538, containing brief particulars and prices of cases for 
pocket lamps and torches and dry-battery refills and Wotan lamps. 

Messes, J. H. HOLMES & Co., Portland Road, Newcaatle-on- 
Tyne.—60-page catalogue of their 2, 4, 6 and 8-pole D.c. motors 
and dynamos. It contains a great deal of information relating to 
“Castle” W type motors ard dynamos—specification and descrip- 
tive matter, tables of output, prices, dimensions; weights, <c. 
Part of the contents relates to dynamos for battery charging, 
dynamos for welding and cinematographs, and dynamos for 
coupling to engines. 

Messrs. VERITYS, LTD., 31, King Street, Covent Garden, London, 


’ W.C.—Four publications. No. 902 is a 40-page catalogue contain- 


ing full specification particulars, also tabulated power, speed, 
efficiency, and price data relating to Aston ventilated and enclosed 
motors. No. 904, of 32 pages, describes and similarly particularises 
a variety of switchgear, including knife switches, heavy-service 
switches, fuses, ironclad switches, distribution boards, circuit 
breakers, battery switches, and switchboard accessories. Leaflet 
No. 901 tabulates prices, &c., of D.C. electric ventilating fans; and 
No. 903, prices, &c., of desk, cabin, and saloon fans. 

Messrs. BELLING & Co., Derby Road Works, Montague Road, 
Upper Edmonton, London, N. 18.—Advance copy of their new 
catalogue (40 pages), wherein are given descriptive particulars, 
illustrations and prices, of their Belling patent electric fire-bar, 
various designs of their electric fires, also cookers, warming disks, 
kettles, toasters, irons, urns, water heaters, suction cleaners, and 
other electric labour-saving appliances for the home. 


The Germans at Dantzig.—The Siemens & Halske Co. 
and the Siemens-Schuckert Co.. following the example of the 
A.E.G., have now formed the Dantzig Siemens Co., with a share 
capital of £15,000, for the “manufacture and sale” of their 
products. 


Durable Dry Celis —Not every dry cell that one meets 
with is alive on the anniversary of its birth, even if no call has 
been made upon its stored-up energies. We have learnt with 
interest, therefore, from the British Ever Ready Co., Ltd.. that a 
customer of theirs, who shut up his shop and went to the wars 
early in 1917, leaving 12 cycle lamps of the company’s make in 
stock, returned two years later and found six of them “full up” ; 
the other six showed a light, but were not “full up.” Another 
customer had a dry cell working a shop-door buzzer at frequent 
intervals for at least four years, and only lately had to replace it. 
We hope that the excellent records put up by these war-cells will 
be surpassed by their peace-time successors. 


Dissointion of Partnership.—Carr, GEESIN & Co., 
Electrical and mechanical engineers, 1, Montague Street, Russell 
Square, London, W.C.—Mr. T. T. D. Geesin and Mr. J. F. Carr 
have dissolved partnership. Mr. T. T. D. Geesin will continue the 
business. 


Engineering Overtime.—The Daily Telegraph states 
that the engineering trade of Birmingham and district has 
arrived at an important agreement on the subject of overtime, 
which will now be permitted in so far as it applies to important 
reconstruction work or work preparatory to production. 
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Openings for British Trade.-—An agent in Milan, with 
several years’ experience with an engineering firm in the U.K., 
desires to obtain agencies for Italy for U.K. manufacturers of copper 
wire and insulated cables for electric current transmission. 
(Reference No. 662.) 

Replies should be addressed to the Department of Overseas Trade, 
73, Basinghall Street, E.C. 


A Dutch Company’s Expansion.—The Hengelosche 
Electrische en Mechanische Apparaten Fabriek, which name is 
usually abbreviated as the Heemaf, is raising a fresh issue of 
1,500,000 florins (£125,000) by the emission of new shares of 
1,000 florins, at the price of 130 per cent. According to the 
prospectus, the augmentation is due to the great extension of the 
works and of the company’s connections both at home and abroad, 
which has already been madeor is in progress, 


Munitions Contracts.—7he Times states that the 
Minister of Munitions has appointed a Committee, under the 
chairmanship of the Financial Secretary to the Ministry, for the 
purpose of expediting the liquidation of contracts in all Depart- 
ments of the Ministry, and also to ensure greater co-ordination 
between the Liquidating and Accounting Departments and their 
associated services. 


A: Cologne Invitation.—A correspondent, “With the 
Army on the Rhine," sends us a copy of the Cologne Post, the 
“daily” published by ovr Forces there, containing the following 
advertisement, which he thinks may interest some British manu- 
facturers :—" Wanted to buy in large quantities, dynamo and 
transformator sheet-iron and electrolyte copper. Offers in Marks 
free Cologne, to Franz Schmidt, K6In-Klettenberg.” 


LIGHTING AND POWER NOTES. 


Athy (Co. Kiidare).—E.L. Scueme.—The U.D.C. will, 


next month, appoint an engineer to prepare specifications for an 
electric lighting scheme. 


Australia.—SypNry (N.S.W.).—Messrs. Preece, Cardew, 
Snell & Rider have, on the Council's behalf, placed an order with 
Messrs. Vickers, Ltd., for two rotary converters, at a cost of £11,138, 
f.o.b. British port, delivery having been promised by next 
Christmas. 

The British Westinguouse Co. has accepted the Council's order 
for the two 12,000-Kw. turbo-alternators running at 3,000 B.P.M., at 
the price of £140,000, f.o.b. British port, and the first set will 
leave the works on June 30th and the second by August 30th, 
1920. This means that the first set should be ready for 
use before the end of the year 1920, and the second set 
well before the winter of 1921. To put these sets into 
use there are required, in addition to other things :—A new 
boiler house and boiler-house equipment, tenders for which will be 
opened next month ; the new power-honuse switchgear, tenders for 
which the city electrical engineer is working on ; a new salt-water 
conduit at Jones’s Bay, the report on which, from Messrs. Vicars 
and Ross, is in the town clerk's hands. There is time enough to 
have the equipment completed before it is necessary to run the 
12,000-kw. turbo-alternator, but not more, and the attention of the 
E.L. Committee was drawn to the necessity for dealing reasonably 
promptly with these works. 


Aylesbury.—The T.C. has decided to supply electricity 
to small dwellings, which can be wired by the landlords, at 6d. per 
week, plus 20 per cent. The question of extending the supply to 
Wendover has been deferred. 


Bath.— Year's WorKING.— The accounts for the year 
1918-19 show a deficiency of £4,257, although there was a reduction 
of nearly £1,200 in the amount expended in the payment of 
interest on public loans and a reduction of nearly £1,100 in the 
amount that was placed to the sinking fund in connection with 
the repayment of loans. In 1916-17 the call on the rates was 
£1,783, and in 1917-18 a balance of £593 in hand was carried 
forward to help this account. The total expenditure for 1918-19 
was £22,806, compared with £17,639 in 1917-18, and the total 
income £28,742, compared with £31,032. The profit dropped 
to £5,935, compared with £13,393. Interest on loans absorbed 
£5,068, compared with £6,228, and sinking fund payments 
£4,879, compared with £5,959; but depreciation and other 
charges involved £838, instead of £613. Instead of a net profit of 
£693, there was (including that balance in hand) a net loss of 
£4,256. Total cost of generating was £15,157 (£12,254) and. 
total cost of distribution, £3,202 (£2,091). Sale of energy per 
meter at lighting rates. less discounts, £13,945, compared with 
£15,979 ; at power and heating rates, 47,146 (£8,562); public 
lighting, £4,118 (£3,696). The B., of T. units generated were 
2,380,320. Sold: Public lamps, 147,405; by contract, 1,762 : 
private consumers by meter, 1,630,028; the total sold being 
1,779,195 ; used on the works, 149,243 ; on the external system, 
461,882. The total maximum supply was 1,158 KW. 


Bedford.—Extensions.—The T.C. is to proceed with 
the electricity extension scheme, which entails an outlay of 
£65,000. 
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- " Bedwellty.—The T.C.. has appointed an E.L. Committee 
to go into the question of a supply of electricity for the town, either 
‘by the.South Wales E.S. Co. or some other body. 


Bradford.—-Firs.—A fire broke out at the (George 
Street electricity works on the 16th inst., and caused a good deal 
of damage. The station is divided into two parts. one of which ia 
used as a 5ub-station. The Fire Brigade succeeded in isolating the 
Corporation part of the station so that the public supply of light 
will not be affected. 


- Bray. (Co. Wicklow).—PRict IncrEase.—The U.C. 
has decided toincrease the rate for electricity for lighting to the 
maximum of 8d. per unit. The price tokinemas is to be increased 
to 4$d., heating and power, not less than 100 units per quarter, 
8d. ; where consumption exceeds 100 units per quarter, for the first 
50 per-KwW. connected, +d.; for all in excess of that, 2d. These 
prices are subject to a minimum charge of 6s. 8d. for June and 
September quarters and 13s. 4d. for December and March quarters, 
with 3s. 6d. for meter hire. 


- Bury.—Livkina-up.—The Corporation E.C. has come 
to an arrangement with the Lancashire E.P. Co. for connecting the 
systems of the two undertakings at a point near the Radcliffe 
power station, and a Sub-Committee is to meet the Radcliffe Council 
with reference to the use of its station for the necessary equipment. 
The arrangement will mean that either body will be able to assist 
the other in case of breakdown. 


Chobham.—}.L. Scoeme.—The P.C. has appointed a 
Committee to meet a representative of the Woking E.S. Co. with 
a view to the mains being extended to the village for public and 
private lighting. 


Continental.—GERMANY.—It is understood that the 
German Government contemplates voting 200,000,000 marks for 
electrification purposes in East Prussia, with the object of making 
the province independent of coal supplies from other parts of 
Germany. 

DENMARK.—The breakdown of the undersea cable between 
Sweden and Denmark, which occurred in July, temporarily put a 
stop to the transmission of electricity to the latter country. The 
difficult situation was met in a satisfactory manner by a supply 
furnished by the Skovshcved Elektricitets Werke. 

A-company of engineers left Norway in July for Iceland, with 
the object of establishing in the course of the summer an electric 
power station on the Sydland River. The projected railway from 
Reykjavik to the great Thjorsa River was also to be taken in hand. 

SWEDEN.—It is reported from Gavle that the Soandvik Iron- 
works Co. has just begun to establish a hydro-electric works on the 
Dal River, at Lanforsen, which is estimated to yield 30,000 H.P. 
Mr. G. Bergren, the principal of the Stockholm city works at 
Untran, is che engineer for the work. 


Dewsbary.—PRoposeD Extensions.—The Corporation 
has decided to ask the Government's permission to carry out exten- 
rions at the electricity works, which will involve expenditure of 
£53,000. 


Dorking.— PRICE INCREASE.—The E.S. Co. has increased 
the price of electricity for lighting to 9d. per unit, subject to the 
consent of the B. of T., commencing with the quarter ending 
December next. There will also be an increase for energy supplied 
through slot meters, for weekly payment supplics, and for supplies 
by contract. 


Dublin.—F irk. — Considerable damage was done by a 
fire at the South Lotts (Pembroke) electricity works, Dublin. It 
originated between the oil shed and the engine room, and the 
flames crept up a boarded partition to the roof of the main build- 
ing.. The loss is fully covered by insurance. Fortunately. the 
damage was not such as to interrupt the supply of energy to the 
district. 

_ Edinburgh.—Annvuar Inspecrion.—Mr. Bruce Lindsay, 

the convener, and members of the Corporation Electricity Com- 
mittee, with a number of officials and others, carried out the 
annual inspection of the electrical plant, last week. The new cable 
which is to supply power for the Leith Docks was inspected, and 
the visitors were much impressed with what they saw at the docks. 
The Leith Harbour Commissioners have their own power house, 
and the lerye internal-combustion engines attracted much atten- 
tion. Naturally. the undertaking at Portobello—where the big 
new power house is being erected—came in for close attention. 
The foundations of the buildings which are to carry the 
generating plant are being laid in concrete, and the city architect 
explained how the work is being done. An important feature of 
the works at Portobello was explained by Mr. Newington, the 
Corporation's electrical engineer. This is the first of three tunnels 
which are being formed between the works and the sea for the 
supply of the water for cooling purposes required for the 
generating plant. The vertical shaft sinks to a depth of 60 ft. 
from the ground level, and turning then at right angles proceeds 
horizontaily beyond low-water mark. The shaft and the tunnel 
have a diameter of about 10 ft. Later the company inspected the 
power plant at McDonald Road and at Dewar Place, where a new 
engine is being erected. 

In the evening the Convener, who entertained the party at 
dinner, gave some interesting particulars regarding the latest 
developments of the industry. The new installation at Dewar Place, 
he explained, was a 5.000-KW. machine. At Portobello their plan 
was to put in three machines of 10.000 Kw. He thought the Elec- 
tricity Commissioners might possibly decree that the Edinburgh 


Corporation should be the district Distributing Committee. If 
that was the case, they need have very little concern about the 
provisions of the Electricity (Supply) Bill, which, so far as it had 
gone, was in pretty good shape from their point of view. They 
hoped that within two years they would see the Portobello installa- 
tion in operation. | a, 


Glasgow.— Loan.—The T.C. is to apply to the Secretary 
for Scotland for authority to borrow an additional sum of 
£1,000,000. The memorandum is as follows :—Total borrowing 
powers, £4,071,478 ; total borrowed, £3,955.054 ; amount sanctioned 
but not borrowed. £116,424. Amount required for additional land 
for sub-stations, £20,923 ; buildings for sub-stations and for new 
Dalmarnock power house, £244,075; machinery and plant, 
£377,091 ; mains and cables, £300.000 ; meters, £18,000; trans- 
formers in consumers’ premises, £64,000; balance of contracts in 
operation, £150,000; less balance of borrowing powers noted 
above, total, £1,057,666. 7 


Glossop.—PrRick IncREasE.—The Urban E.S. Co. has 
increased the price of electricity, as under, from the quarter ending 
December :—Lighting, Xd. per unit ; heating, 2}d,; supply under 
contract, 15 per cent. on present charges ; weekly payment con- 
sumers, ld. per week extra. 


Godalming.— PRICE INckEASE.—The Urban E.S. Co. has 
increased the price of electricity, from the quarter ending December, 
to 10d. per unit for lighting, and 34d. for heating. 


Herne Bay.—PrRice Ixcrease.— Messrs. W. E. Hunt 
and Sons, E.L. undertakers, have increased the price of electricity 
forthwith to 9d. per unit for private lighting, and 44d. for power 
and heating and for kinema arcs. The U.D.C. has decided to have 
the sea front lit by electricity by Messrs. Hunt & Sons, 


Heston and Isleworth.—PaRics INcREASE.—An increase 
of 25 per cent. in the price of energy is announced. 


Lepton.—Bui.i..—The U.D.C. has unanimously decided 
to support the Huddersfield Corporation Electricity Bill. 


London.— Poriar.—As from October lst next, charges 
for power and public lighting are to be increased by a further 
15 per cent., and private lighting by a further 20 per cent., making 
a total increase of 65 per cent, and 50 per cent. respectively, 

Cost oF City LIGHTING.—The Corporation is to inform the 
Board of Trade of its opposition to the application of the Charing 
Cross, West End. and City Electricity Supply.Co. to increase to $d. 
the maximum price of electric lighting in the City, having regard 
to the üd, per unit granted to the company last year. 


Loughrea (Co. Galway).—The post office in the town of 
Loughrea (Co, Galway) is the only house there that does not share 
in the electric light supply provided by a committee of local 
traders, 


Mansfield. —Loan SancTion.—The T.C. has received 
sanction to a loan of £20,500 for generating plant, and has applied 
for a further loan of £14,000 for the extensions to the buildings. 

PRICE INCREASE.--The price of energy is to be increased by a 
further 10 per cent. from October Ist, making a total war advance 
of 60 per cent. 


Meltham.—The U.D.C. has received applications from 
the Hudderstield Corporation and the Yorkshire E.S. Co. for 
sanction to supply electricity in the Meltham area, and has decided 
in favour of the Huddersfield Corporation. — 


Oldham.—Loan Sanxction.—Nanction has been received 
to borrow £35,000 and £15,000 to meet prospective expenditure on 
mains, transformers, and switchgear, in the electricity 
department. 


Plymouth.—Loan AppricaTron.—Application is to be 
made to the M.H. for sanction to borrow £69,750 for the provision 
of additional plant for the electricity works. It was estimated that 
£40.000 additional revenue will accrue annually from the new 
installation. 


Richmond-on-Thames.—PrRick Increase.—The E.L. 
Co, has informed the T.C. that it is applying for authority to in- 
crease the price of electricity by another 30 per cent., instead of- 
20 per cent, as intended. 


Ross (Hereford).—The Ross D.C. has consented to the 
Heretord C.C. supplying electricity to all the parishes in the Ross 
rural district. 


S. Africa. —Care Town.—The T.C. has now on order 
two large boilers. one of which it is hoped to receive during the 
coming summer ; but if not received, the position during the next 
winter will be very serious. An additional 3,000-KW. generator 
has also been ordered, and it is hoped that this will be received 
and erected during the next nine months. The Council also ordered 
in March. 1917, certain cable, and forwarded the lead required for 
the sheathing, but this cable is still undelivered. Owing to these 
delays in delivery, the Council is unable to allow new-consumer 
to be connected to the system. 


Saltburn,—Pusuio Licurina.—The U.D.C. has decided 
to substitute electricity for gas for public lighting, and has accepted 
the tender of the Cleveland Trust Co. for the installation, which 
will involve a capital outlay of £1,530. 
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Sheffield. —YEAR'’s Worxinc.—Alderman A. J. Hobson 
told the T.C. that the Corporation electricity department was con- 
tributing £15,000 to the relief of the rates. This is the first pay- 
inent made by the department. The accounts for last year show 
that the revenue amounted to £735,145, and the expenditure to 
£470,944, leaving a balance of £264.201. Out of this sum had to 
be taken £194,907 for interest, sinking fund, and income-tax. and 
£69,203 for renewals, special expenditure fund, and other items, 
The sum of £802,893 has been paid into sinking fund for redemption 
of debt up to March 25th last. The number of units sold during 
last year was less by 10,611,966 than the previous year, owing to 
the cessation of hostilities. The percentage of working expenses in 
proportion to total revenue is 66 as compared with 58 for the 
previous year, & favourable comparison considering increases in 
wages, the higher price paid for coal, and the extra income-tax 
chargeable. The total number of consumers is 7,964, an increase 
of 242 during the year, and the total connections amount to 
149,802 KW., an increase of 16,653 KW., or 13 per cent. Consider- 
able progress has been made with the emergency power station at 
Blackburn Meadows, and it is expected that plant will bə running 
some time during the current year. The department has been 
responsible for the installation of 6,163 H.P, of motors, out of a 
total of 15,667 H.P. connected during the war. 


Stamford.—PRoProsEpD Prick INCREASE.—The Urban 
E.L. Co. has notified the T.C. of its intention to apply to the 
B. of T. for permission to increase the lighting charge to 10d. per 
unit, and that for power to d. per unit. The T.C. is to oppose 
the application. 

Stirling. —Paice Incrtaskt.—The T.C. has advanced 
the price of electricity to 74d. per unit for lighting, to 2d. for 
heating, to 74d. for slot meters, and for power to 25 per cent. 
increase. 


TRAMWAY AND RAILWAY NOTES. 


Colne.—PRorosrD EXTENSIONS.—The Corporation has 
under consideration a proposal to extend the tramway system to 
Earby. 

Egypt.—StTrikt.—It is reported that a compromise has 
been reached between the strikers and the Heliopolis Railway Co. 
for a period of one month, when the strikers’ principal demands 
will receive consideration. 


Dewsbory.—ExtTENSION or TiME.—The Corporation 
has made an application to the B. of T. for an extension of the 
time limit for the completion of the tramway authorised to be 
constructed by Section 5 of the Dewsbury Corporation Act, 1915. 


Glasgow.—The T.C. has authorised the manager to 
arrange for the making of armature coils in the tramway depart- 
ment. 

Halifax.—FARE INcREASE.—Application is to be made 
to the B. of T. for permission to increase the tramway fares. The 
Corporation has only power to charge ld. a mile: but about a year 
avo some re-adjustment of staves took place whereby the fares on 
those routes upon which more than one mile was traversed for 
ld. were increased. l 


Huddersfieid.—ACCIDENT.— An accident occurred to one 
of the Corporation coal tramcars while proceeding with a load of 
coal on September 19th ; the equipment underneath the car caught 
fire and the cable was burnt. As a consequence, there was a 
atoppave of trafttic for some time. 


London.—On and after October Ist, a number of tle 
additional trains which have been running on the North London 
electric railway on Sunday afternoons between Broad Street and 
Kew Bridge will be discontinued. On week days an additional 
train will leave Broad Street for Richmond ut 6.55 a.m.. and for 
Kew Bridge at 8.52 a.m. 

ACCIDENTS.—In a collision between an omnibus and an L.C.C. 
tramcar at Camden Town, the conductor was thrown from the top 
of the ‘bus and seriously injured. 

A tramcar jumped the metals in the High Road, Chiswick, on 
Tuesday, but atopped before it reached the pavement. 

A misbapon the Underground Railway. early on Tuesday. caused 
delay and congestion of traffic. 

A tramcar at New Cross Gate junction stopped on the dead 
section ; while a second car was pushing the first on to the live 
section, a tramway employé touched the plough, and receiving a 
shock, was rendered unconscious. 

At the adjourned inquiry held on Saturday concerning 
the deaths of A. H. J. Jackson, 47, and R. Curson, 66, who 
died as a result of a tramway car smash in Pancras Road 
on the 16th ult., the jury returned a verdict of “ Accidental 
Death,” adding that they were of opinion that the driver 
of the tramwsy car was in no way responsible for the 
accident, and complimenting him on remaining at his post 
till the tramway car wasoverturned. They were further of opinion 
that the speed of all tramway cars travelling down to the curve at 
the corner of Great College Street should be reduced considerably 
from the speed at which they are at present usually driven. 


Newcastle-upon-Tyne.— BILL.—A report from the Parlia- 
mentary Committee relative to the promotion of a Parliamentary 
Bill for tramway purposes, stated that inthe course of the successful 
Opposition by the Corporation in the Session 1913-14 to the North- 


Eastern Railway Co.'s proposals to run trackless trolley omnibures 
over the railway company's high-level bridge, an undertaking on 
behalf of the Corporation was given to the House of Lords’ Com- 
mittee to apply in the 1914-15 Session for powers to carry tram- 
ways over the bridge which would serve to connect the systems in 
operation in Newcastle-upon-Tyne and Gateshead. Owing to the 
war the fulfilment of the undertaking given to the Lords’ Com- 
mittee was unavoidably frustrated ; and it is therefore proposed 
that the negotiations which took place in 1914 and 1915 should be 
revived by the Tramways Committee, and that the proposals tor 
trumways over the high-level bridve connecting the Corporation 
tramway system with that of the Gateshead Tramways Co. should 
in due course be proceeded with. It is also intended to seek power 
in the Bill to extend the tramway into the Weetslade urban district, 
or arrange a motor-‘bus service thereto: further, to obtain powers 
of compulsory acquisition of land for the widening of Benton anid 
Whitley Bay main road, with a view to tramway extensions in the 
future. 


St. Helens.—With the taking over of the tramway 
system by the Corporation on October lst, the Tramways Com- 
mittee has been considering the advisability of operating the 
Haydock to Ashton-in-Makerfield section from the Ram's Head, 
Haydock. to which the Corporation powers now extend, to the 
tramway waiting-room at Ashton, and terms have been arranged 
for operating this section of the South Lancashire Tramway Co.'s 
system, ‘The tramway manager recently appointed by the Cor- 
poration has been instructed to obtain prices for six single-deck 
cars. In view of the difficulty of obtaining new cars, the manager 
has arranged to hire four cars trom the South Lancashire Tramway 
Co., at 10s, per day each, the Corporation to carry out running 
repairs, and reserving the right to return all, or any, of the cars at 
any time at one week's notice. 

NEW CAKs.—The Tramway Committee has accepted tenders of 
the Brush Electrical Engineering Co. for the supply of eight new 
cars with vestibules, and the British Thomson-Houston Co. tor the 
supply of electrical equipment for them. 

Loan.—The Committee has also decided that application be made 
to the B. ot T, for sanction to borrow £17,500 for tramway 
purposes. 


The Transport Ministry— Tbe new Ministry of Trans- 
port, with Sir Eric Geddes at its head, beyan its tormal existence 
on Tuesday, in Whitehall! Gardens, London, 


Tramway Employés’ Wages.—An interim Court of 
Arbitration sat at the Central Hall, Westminster, on Tuesday, to 
take evidence in connection with the demand of the National 
Transport Workers’ Federation. ‘The proceedings were in private. 
but it is stated that evidence was tendered tor the L.C.C. showing 
that fares had been increased to the point of equilibrium, and 
could not economically be raised higher. It was asserted in 
evidence that the L.C.C. system is now being carried on out of 
capital, Sir Linden Macassey said tbe total amount of bwages 
in the whole arbitration was three millions per annum in addition 
to the bonuses already granted. In the otber cases considered it 
was shown that tramways were now involving a loss which was 
being borne by the ratepayers. By consent the Court has removed 
from the terms of reference the merging of war bonus into perma- 
nent wages, and the reduction of the qualifying period for the 
maximum wage. The Court adjourned shortly after six o'clock, 
and the arbitrators proceeded to Bristol, where they resumed 
their investigations on Wednesday. They will afterwards go to 
Manchester and Glasgow. 


United States,.— FARE INCREASE.—A_ large number of 
American tramway companies are obtaining authority from govern- 
ing bodies to increase their fares. Owing to the presert con- 
ditions the 24a. universal fare has in many cases become 
impracticable, and many of the companies are faced with serious 
financial difficulties. In one instance, while consent was obtained 
to nearly double the fares, the order requires the company tu 
increase the service. 


TELEGRAPH AND TELEPHONE NOTES. 


British Guiana.—As a result of the frequent and pro- 
longed breaks in the contract cable service, causing delay and 
pecuniary loss in official and commercial telegrams, the Admiralty 
has authorised the transmission of telegrams by the naval wireless 
station ut Demerara to Bermuda for the United Kingdom. and to 
Jamaica for the United States, and rice versa, while the cable con- 
tinues to be interrupted. The Colonial Government has also given 
permission to ships inthe harbour to dispatch commercial messages 
by their wireless apparatus. 


Canada.—The telegraph companies operating in Canada 
have applied to the Dominion Railway Board for permission to 
increase telegraph rates. The present rates have been in etfect 
since 1916.—7. & T. Age. i 

Corsica.— Experiments in wireless telephony are now 
taking place between stations on Porquerolles Island, near Cannes, 
and Aspretto, near Ajaccio (Corsica). Messages of 150 und 200 words 
have been transmitted with complete success. 

France. —The principle of Sunday rest was on Sunday 
last applied for the tirat time in the postal and telecraphic services, 
It means an almost complete stoppage of the postal services un 


Sunday. 
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Pacific Cable.—It is stated that the U.S. Government 


has practically abandoned the project of laying a cable across the 
Pacific Ocean connecting with the Philippines, Japan, and China, 
and will leave it to private enterprise. The laying of such a cable 
is os contemplated, says the Times, by the Commercial Pacific 
Cable Co. 


Holland.—A Bill has been introduced in the Dutch 
Second Chamber of the States General to authorise the Minister 
for the Colonies to pay the German Netherlands Telegraph Co., of 
Cologne, a sum according to the agreement between the Govern- 
menta of Holland and Germany of July 24th, 1911, providing for 
the payment of an annual subsidy of 370,000 marks. The payment 
is reckoned from the third quarter of 1914, at the exchange of 
59°25 fl. per 100 marks, less the sum already paid by the Dutch 
Government in the meantime. In the preamble the Minister 
states that he considers the maintenance under Dutch supervision 
of a connection between Menado and the world’s telegraph system 
to be of great importance both for Holland and the Dutch East 
Indies, and that it is desirable to meet the company as far as 
poasible. 


Madeira.—The Portuguese Government is considering 
purchasing from the British Navy the wireless installation now at 
Madeira for Porto Santo, and procuring a more powerful apparatus 
for Madeira. Firms interested should communicate with the 
Minister of Commerce, Lisbon, Portugal.— 7, and T. Age. 


Magnetic Storm.—Aurora Borealis electrical disturbances 
of an unusually severe nature interfered with the operation of U.S.A. 
telegraph lines on August llth, says the 7. § T. Age. The dis- 
turbances were felt throughout the entire conntry ; not only 
throughout the North and West, as is generally the case, but on 
circuits running north and south along the Atlantic seaboard. 
Induced currents of a strength above one-tenth ampere were 
observed in some circuits. 


Sweden.—The L.M. Ericsson Co., the Gas Accumulator 
Co., the Svenska Allmane Co., and two banking institutions have 
formed the ‘A.B. Svenska Radiotelegraf, with a share capital of 
3,000,000 kronen, for the purpose of undertaking experiments 
in connection with wireless telegraphy. The shares have been 
subscribed privately, and the object of the company is to combine 
the work which the first three companies have carried on indi- 
vidually for some time past. 


Tarkey.—In a circular to the shareholders the directors 
of the Constantinople Telephone Co. state that they have succeeded 
in obtaining possession of the company’s property, under an 
agreement with the Turkish Government, that modifies in a way 
which, for the time being, is satisfactory, the terms of carrying on 
the service, and reserves all the claims of the company againet the 
Government. It is proposed that the working of the system from 
March 15th, 1915, to April lst, 1919, shall be for the account of 
the Turkish Government, on condition that the Government pro- 
vides the sum necessary to pay interest to the bondholders and 
shareholders for that period. 


Uraguay.—On June 12th, 1919, the Uruguayan Ministry 
of Industries aurhorised the Central and South American Tele- 
graph Co. to bring into Monte Video one or two cables coming 
from Rio de Janeiro and Santos, or from one of these cities. This 
company was authorised in September, 1918, to extend its telegraph 
yee telephone lines from Buenos Aires to Monte Video.—7. and T. 

ge. 


U.S.A.—The Llectrical World of July 26th gives an 
abstract of the Bureau of Census report on the development of 
land telegraph and wireless systems in the United States in 1917. 
There was a small increase in the mileage of wire, but a large 
increase in traffic on the land systems. The printing telegraph 
came into extended use by telegraph companies, Press associations 
and railways during the period 1912-1917. The use of the tele- 
phone for train dispatching has increased rapidly ; and not a single 
accident has resulted from the use of telephones in this service. 
There has been great development in wireless installations and 
traffic, and on June 30th, 1918, there were in operation 134 com- 
mercial shore stations, 838 commercial ship stations, 135 Govern- 
ment shore stations, and 470 Government ship stations. The 
Arlington station had been in regular communication with Chollas 
Heights, near San Diego, since May, 1917. Direct communication 
with an Italian Government station in Rome was also established. 
Messages are now transmitted between Arlington and the 
Philippines ria San Diego and Pearl Harbour, Hawaii. Under 
favourable conditions, Arlington can communicate direct with 
Pearl Harbour. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the arthek de indicates 
the issue of the ELECTBIOAL REVIEW in whioh the “ Official 
Notice” appeared.) 


OPEN. 


Australia.—SypNry.—November 10th. City Council. 
Supply of electric motors. Particulars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council. Three 2,000-K.v.4., 33,000/5,000-volt, 
transformers, Electric Lighting Department, Town Hall, Sydney. 


December 19th.—Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumpe, electric motors, &c., for the low-level pump- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.” 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.* 


Bradford.—October 9th. Electricity Department. Two 
1,500-Kw. rotary converters, transformers, &c.; induced draught 
plant and chimneys, and three economisers, (September 12th.) 


Dundee.—October 8th. Electricity Department. £.4.T. 
switchgear and concrete cell-work at the Carolina Port Main gen- 
erating station. Section “ A,” switchgear for one 5,000-Kw. 
turbo-generator and six feeders; section “B,” alterations and 
additions to present switchgear, for two 5,000-Kw. turbo-generators, 
one feeder and one 500-Kw. transformer. (September 19th.) 


Edinburgh. — October 13th. Corporation. Electric 
lighting installation under the new housing scheme. (See this 
issue.) 


India,— LaHorr.—Electric Supply Co. Generating plant, 
two 1,000-Kw. and two 600-KW., three-phase, 6,600-volt turbo- 
alternators, &c. ; boilers, mechanical stokers, &c. ; sub-station 
plant, H.T. and L.T. mains, &o. (Specifications available October Ist.) 
(September 5th.) 


Kilmarnock, — October 8rd.. Electrical installation, 
Holehouse Road. Housing scheme for the T.C, Borough Surveyor 


Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics & Tanarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministère des Colonies, Paris. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (I. division), 43, Rue de Rome, Paris. 


New Zealand.—NaPirR.—September 30th. B.C. Tram- 
way rails, points, crossing, special trackwork, &c. ; trolley, test and 
span wires; tramway poles and sleepers, Town Clerk, Borough 
Council, Napier.* 


St. Helens.—October 4th. Electricity Committee. One 
5,000-KW. steam turbine, with condensing plant and auxiliaries. 
(September 19th.) 


Warrington. — October 7th. Electricity Committee. 
H.T. and L.T. lead-covered cable. (September 19th.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Cape Town.—Corporation. Eight tenders were recently 
received for alternating current switchgear, ranging from £58,700 
to £25,988. Eventually the tender of the South African General 
Electric Co., on behalf of the General Electric Co. of America, was 
accepted for £28,278. This figure includes erection at a cost of 
£2,750, but it is intended to leave this item over until it is possible 
to ascertain whether a suitable man is available in the country to 
superintend the work on behalf of the Council, 


Exeter,—T.C. :— 


Three electric vehicles, £1,304 each.—Edison Accumulators, Ltd. 


Glasgow.— Tramways Comittee. Recommended :— 


Trolley wire.—F. Smith & Co., Ltd. 

Motor-generator set.—British Westinghouse Co., Ltd, 

Rail weidiag.—The Rail Welding Co. 
_ The Committee has considered applications by the following contractors for 
Increases in their contract prices, viz.:—Ferguson, Son & Co., Ltd., Carron 
Co., Carntyne Steel Castings Co., and Miller & Co., Ltd., and has recommended 
that the applications be not acceded to. 


Government Coutracts.— The following contracts were 
placed during August, 1919 :— 


War OFFICE. 

Maintenance of Lifts: London District.—Waygood-Otis, Ltd. 

INDIA OFFICE: STORES DEPARTMENT. 

Accumulators.—Tudor Accumulator Co., Ltd. 

Alternator-—Lancashire Dynamo Co., Ltd. 

Armatures,—Laurence Scott & Co., Ltd. 

Cable.—Pirelli General Cable Works, Ltd.; Callender’s Cable and Construction 
Co., Ltd.; B.I. & Helsby Cables, Ltd.; W. T. Henley’s Tele an 
Works Co., Ltd.; W. T. Glover & Co., Ltd.; Johnson & Phillips, if “4 
rahe Bros. & Co., Ltd.; Union Cable Co., Ltd.; Macintosh Cable 

., Ltd. 

Cells.—Chloride Electric Storage Co., Ltd. 

Crucibles.-—Morgan Crucible Co., Ltd. 

Fans.—Veritys, Ltd. 

Lamps.—General Electric Co., Ltd. 

Meggers.—Evershed & Vignoles, Ltd. 

Motors.—British Westinghouse E. & M. Co., Ltd. 

Wireless stores.—Marconi Wireless Telegraph Con Ltd. 

Receiving sets.—Marconi Wireless Telegraph Co., Ltd. 

Searchlights.—Chance Bros., Ltd. 

Stress recorders.—T. Cooke & Sona. 

Wire.—Elliott’s Metal Co., Ltd.; T. Bolton & Sons, Ltd.; F. Snitth & Co., 
Ltd.; R. Johnson & Nephew, Ltd.; Shropshire Iron Co.; B. & H. 
Cables, Ltd. 
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Post Orricz. 


ing ducts.—Loughborough-Derby (Section Il): H, Ashley; Derby-Manchester 
okie (Section ve W. Turner; Glasgow (Western): Greig & Matthews. 


Laying ducts and pipes.—Southampton_Bitterne: J. A. Ewart, Ltd.; Lough- 
borough.Derby (Section I1): H. Ashley; Upper Kennington Lane: J. 
A. Ewart, Ltd. 


Laying ducts and sponge 2 sournnelss S.W.: W. H. Wheeler & Co., Ltd. 

Supplying, drawing-in and jointing cable.—Glasgow-Duimnbarton: B.l. & H. 
Cubles, Ltd.; Sevenoaks-Tunbridge Wells: W. T. Henley’s Lan alae 
Works, Co., Ltd.; Glasgow £ om bridge B.I. & H. Cables, Ltd.; Raw- 
tenstall-Bacup : Johnson & Phillips, Ltd. 

Telephone Exchange equipment.—West Bromwich: Siemens Bros. & Co., 

.; Clerkenwell: Peel-Conner Telephone Works, Ltd. 
Protective apparatus.—Automatic Telephone Manufacturing Co., Ltd.; Phoenix 
- Telephone and Electric Works, Ltd. ; 

Telephone apparatus.—British L.-M. Ericsson Manufacturing Co., Ltd.; Phoenix 
Telephone and Electric Works, Co., Ltd.; Sterling Telephone and Elec- 
tric Co., Ltd.; Western Electric Co., Ltd. 

Wrought-iron brackets.—Bullers, Ltd. 7 

Telegraph and telephone cable.—B.I. & H. Cables, Ltd.; Johnson & Phillips, 
Ltd.; New Gutta-Percha Co., Ltd. 

Srna cells.—Fuller's United Electric Works, Ltd.; Hart Accumulator Co., 

td 


Cords for telephones.— Phoenix Telephone and Electric Works, Ltd.; Western 
Electric Co., Ltd. 

Ducts.— Doulton & Co., Ltd. 

Earth plates.— Walkers, Parker & Co., Ltd. 

Jointing sleeves.—C. M. Powell Bros. 

Cable suspenders.—E. & J. Richardson. 

Amplitying valves.— British Thomson-Houston Co., Ltd. 

Insulator bronze wire.—B.I. & Helsby Cables. 

Steel wire.—Whitecross Co., Ltd. 


CROWN ACENTS FOR THE COLONIES. 
Alternator coils—Ateliers de Construction Oerlikon. 
Cables, &c.—Siemens Bros. & Co., Ltd. 
River cable-—Hooper’s Telegraph & India-Rubber Works, Ltd. 
Insulators and spindles.—Bullers, Ltd. 
Motor-generators, &c.—British Thomson-Houston Co., Ltd. 
Rotor controllers.—British Switchgear, Ltd. 
Switchboard controllers, &c.—British Switchgear, Ltd. 
Telephone line material.—Siemens Bros. & Co., Ltd.; Bullers, Ltd. 
oppie wire.—Shropshire Iron Co., Ltd.; Elliott's Metal Co., Ltd» 
G.I. line wire.—R. Johnson & Nephew, Ltd. 


H.M. OrFice or Works. 


Engineering oiee orie battery, &c., Premier Accumulator Co., Ltd. 
Switches and switchhoards.—Ferguson Pailin & Co., Ltd. 


Rushden.—U.D.C. :— 


Motor generator plant, £188.—Siemens Bros. 


Sonthend-on-Sea.—T.C. :— 


200 tramway bonds, £15.—Blackwell & Co. 
150 tons of steel rails, 28,700..-Walter Scott, Ltd. 


FORTHCOMING EVENTS. 


International Shipping Engineering and Machinery Exhibition. — 
September 25th to October 17th. AtO ympia, West Kensington, W. 


Junior Institution of Engineers.— Friday. October 8rd. At 89, Victoria 
Street, S.W. At 7.80 p.m. Paper on “The Deduction of Formule from 
Plotted Figures,” by Mr. A. J. Paxman, 


NOTES. 


Ireland’s Resources.—At the annual Conference of the 
Association of Municipal Associations in Derry, last week, Mr. P. J. 
M'Andrew, B.A., consulting engineer, Dublin, read a paper on 
“The Eoonomic Development of Ireland.” He said that there was 
“not a moment to be lost in the economic development of Ireland's 
fael supply. There were (a) lignite deposits on both sides of 
Lough Neagh, at Antrim, Tyrone, and at Portrush, which. from a 
fuel standpoint, were as valuable as a South Wales coal-field ; 
(>) other available fuel resources were the coal-fields of Arigna, 
Wolfhill, Castlecomer, Castleconner, Tipperary, and Carlow. The 
lignite was in the heart of industrial Ulster, and within 20 miles 
of Belfast, with railways and canals available for carrying the 
manufactured article to different parte of the country. Dealing 
with the water power of Ireland, he said that they possessed at 
least 120,000 H.P. in the Shannon, Bann, Erne, and Corrib, apart 
from smaller waters, which might be economically developed for 
the establishing of industries. The main water power was capable 
of driving all the industries of the country at a fraction of the cost 
a3 compared with coal, and could work railways and tramways 
throughout the country. The plans and estimates were ready, but 
the Irish Hydro-Electric Syndicate, owing to the disturbed state of 
the country and of the labour market, was reluctant in advancing 
a scheme unless Irishmen themselves were interested in it. 


The Australian Telephone Service.—In opening the 
new automatic telephone exchange at Malvern on July 28th last, 
the P.M.G. said, according to the Age, that the cost of the installa- 
tion totalled £45,000, and the new building £8,450. In Malvern 
district there were 3,129 subscribers connected with the system, 
and there was room for an additional 8,000. In the old exchange 
there had been 2,514 subscribers, and a total of 53 operating 
attendants and mechanics, whereas in the new exchange only 15 
persons were required. Referring to the cost of the telephone in 
Australia, Mr. Webster claimed that there were only three countries 
in the world with cheaper eervices—Norway, Sweden, and 
Switzerland. Despite the high war prices, he had not charged the 
public any more for the service, and yet last year the Post Office 
had shown a big surplus, and he was hopeful of again showing a 
surplus this year. Automatic exchanges had been installed in 
Various parts of Australia. In Perth the subscribers numbered 
4,000, and the system worked perfectly. In the Melbourne auto- 


matic exchanges there were 7,500 subscribers, with the possibility 
of an extension to 15,000; in Sydney there were nine exchanges, 
with 36,000 subscribers, and scope for twice the number on the 
same installations. 

Interesting particulars as to cost and progress up to the present 
of the work of installing automatic telephones, are given in the 
eighth annual report of the Postmaster-General, for the year ended 
June 30th. The financial stringency, it is stated, has operated 
adversely in connection with proposals for new automatic 
telephone installations. The department proposed to install five 
new automatic exchanges, Sydney (City North), Malvern (Mel- 
bourne), Ascot, Canterbury, and Collingwood (Melbourne), the 
amount involved being £223,000, with an additional £35,000 for 
buildings. Although satisfactory tenders were received in 1916, it 
was only after much delay that authority was obtained to accept 
tenders for the Sydney, £81,846, and Malvern, £44,998, exchanges. 
The other three were cut out. The building in which the auto- 
matic exchange will be housed in Sydney is nearing completion, 
and the equipment is to hand for the installation of the first section 
of a complete automatic service. The capacity of the complete 
automatic system will be 20,000 lines, of which 2,500 are now being 
installed, but the delay mentioned, and the rapid growth, will 
necessitate a further installation of 2,500 lines at no distant date. 
It is estimated that the life of the present common battery board 
will expire inside the next decade, and the transfer to the auto- 
matic system should then be completed. Had this change been 
deferred, and tenders offered not been accepted, the telephone 
system in Sydney would have been inadequate to meet demands in 
another year or two, while the cost would have risen at least 
25 per cent. 


National Insurance (Unemployment) Acts.—FURTHER 
DECISIONS BY THE UMPIRE.—A, The Umpire has decided that 
contributions are payable in respect of :— 

2,453 X. Workmen engaged in making metal containers for 
electric flash lamps. 

2,457 X. Apprentices (employed wholly or mainly by way of 
manual labour in any trade set out in the First Schedule to the 
National Insurance (Part II) (Munition Workers) Act, 1916, or 
in munitions work) who were formerly indentured, whose 
apprenticeships have been interrupted by war service, and who are 
not covered by decision No. B 2,406 below :-— 

2,458. Apprentices (employed wholly or mainly by way of manual 
labour in any trade set out in the Sixth Schedule to Part II of 
the National Insurance Act, 1911 (Unemployed Insurance) who 
were formerly indentured, whose apprenticeships have been inter- 
rupted by war service and who are not covered by decision 
No. B 2,456 below :— 

B. The Umpire has decided that sontributions are not payable in 
respect of :— 

: 2,454. Workmen engaged in filling and completing electric flash 
amps. 

2,456. Indentured apprentices whose apprenticeships have been 
interrupted by war service, provided that :— 

(a) The indentures have been duly stamped and executed, 
have not expired and are still in force ; or 

(>) The period of the indentures has been formally 
extended by a duly - executed endorsement on the 
original document. 

Contributions under these decisions are payable as from 
September 4th, 1916. 


The Watt Centenary Celebration. — At Birminghan. 
University, on Tuesday last week, the Lord Mayor, Sir David 
Brooks, opened the proceedings in celebration of the memory of 
James Watt, and said that it was proposed tn endow a professor 
ship of engintering—the “James Watt Chair `—at the University 
of Birmingham, for the promotion of research in the principles 
underlying the production of power ; it was also desired that a museum 
should be erected to contain the relics of Watt, Boulton, and 
Murdoch. Prof. F. W. Burstall delivered a lecture on “ The Rise 
of Engineering Manufacture,” and pointed out the great importance 
of the work done by Boulton and Watt in starting a system of 
co-ordinated manufacture. Prof. H. 8. Hele-Shaw gave a lecture 
on “James Watt and Invention,” in the course of which he sug- 
gested that the James Watt Memorial should be a “Chair of 
Invention,” which would be a unique departure worthy of James 
Watt and the City of Birmingham. 

In the afternoon a memorial service took place at the Parish 
Church of St. Mary's, Handsworth, where Watts's remains 
are interred, and Dr. E. W. Barnes, Master of the Temple, delivered 
an address on Watts's life, and the consequences of his discoveries 
and inventions. Afterwards the visitors attended a garden party 
at Heathfield Hall, Watts's former residence. 

On Wednesday Sir Oliver Lodge gave a lecture on “Sources of 
Energy,” dwelling on the possibilities of radio-activity, and Prof. 
J. D. Cormack read a paper by Prof. A. Barr and himself on the 
model of the Newcomen engine which Watt repaired, at the 
University of Glasgow. In the afternoon, visits were paid to 
Watt engines &t Ocker Hill, Bordesley, and Lawley Street, and in 
the evening the Commemoration Dinner was held at the Grand 
Hotel, the Lord Mayor presiding. 

A spectacle, illustrating the advance in engineering science made 
possible by the genius of James Watt, brought to a close the 
Centenary Commemoration at Birmingham on Saturday. A long 
procession, headed by a large size model of a Watt engine, passed 
through the centre of the city to tue Botanical Gardens, Edg- 
baston, where lectures were delivered by Prof. Burstall and others. 
The procession was accompanied by a long file of motor lorries on 
which were mounted exhibits of engineering producta, 
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Electrometallurgy in U.S.A. and France—In an address 
before the Académie des Sciences, quoted in Le Génie Civil, M. Mt. 
Altmayer gave un account of a recent investivation of electro- 
metallurgical processes in the United States, which he had carried 
out with the authority of the French Government. He said that 
the output of electrolytic copper in the States was estimated at 
1,200,000 tons a year. Commenting on the lecture, M. Guillet said 
that in France the deficiency of lead and zinc was being rapidly 
made up. The Société de Pevarroya during the war made very 
great efforts, and established a large lead works near Marseilles ; 
it had now almost settled the erection of a works in the Pyrenees 
for the conduct of electrolytic processes, which would produce 
20,000 tons of zine a year. As the local ores were mixed, it would 
he necessary to add to the works a new lead foundry. 


Electricity Supply Commercial Association.—A series 
of mass meetings was held under the auspices of this Association 
during the week September 8th to 13th. The opening meeting 
took place at Manchester, on September 8th, Mr. Kingston (Chair- 
man West Yorks, Division) presiding over a large attendance. He 
was supported by the President of the E.P.E.A., representatives of 
the West Yorks. and Lancs, Divisions, and the General Secretary of 
the Association. 

The Chairman briefly addressed the meeting, introducing Mr. 
‘G. R. Smith, hon. general secretary, who vave full details of the 
many phases of the Association’s work and usefulness. Considering 
that the Association was only formed in February last, by the 
amalgamation of the Chief Commercial Officers’ Association and 
the Clerical Assistants’ Association, the progress made has been 
truly remarkable. To enrol nearly 2.000 members in this short 
period is an accomplishment worthy of note. 

From its formation the Hon. General Secretary traced its pio- 
gress and organisation, detailing the many cases in which indi- 
vidual members benefited materially through its efforts, its work 
in connection with the Electricity Supply Bill and the question of 
representation on Industrial Councils. its successful struggle to 
obtain recognition as the only authority set up to represent exclu- 
sively the interests of the commercial and clerical staffs of elec- 
tricity supply and tramway undertakings, both company and 
municipal, ita work in connection with the new Federation of 
Technical, Scientific, and Professional Associations, &c. 

The President of the EPE.A. also addressed the meeting, 
showing the various ways in which the E.P.E.A. and the Associa- 
tion are working together in common purpose. and touched brietly 
on the questions of tederation and direct atħliation. 

Representatives from West Yorks. and Lancashire Divisions gave 
brief addresses, after which a unanimous pledge of support to the 
Association was carried with great enthusiasm. 

At the West Yorks. meetiny, held on September 9th, at Leeds : 
the Lancashire meeting on September 11th, at Liverpool ; and the 
West Midlands Division on September 13th, at Birmingham.a similar 
programme was adopted before large attendances. Everywhere 
the meetings were successful, and were marked with keen 
enthusiasm. 

The crowning effort was at Birmingham, the last of this series, 
where a concert organised by the West Midland Council was 
enjoyed, harmony blending successfully with tbe more serious 
items on the agenda. The President of the Association was 
present at this meeting, and delivered an address to the members, 
The Hon. General Secretary said that the meetings had filled a 
twofold purpose. Existing members had had many points of 
interest explained to them. and those proposing to join had had a 
clear understanding of the work and purpose of the Association. 
Well over 100 new members had been obtained. The Association 
believed that it could take a great part in educating, not only its 
members, but the general public. on the need for developing 
the electrical industry. and schemes to this end were under con- 
sideration. He announced that a further mass meeting would be 
held in London on October 13th, at Caxton Hall. Westminster, 
commencing at 7 p.m. Admission would be open to members and 
all eligible for membership on application, stating the undertaking 
represented ; tickets to be obtained trom Mr. J.C. Adams, hon. 
sec., Greater London Division, 87, Connaught Road, Teddington. 


Appointments Vacant.—Shift engineer (82s. 7d.), for 
the Eccles Corporation Electricity Works ; instructor of electrical 
installation works. for the East Ham Technical College Evening 
Classes. See “ Official Notices” to-day. 


A Visit to Switzerland.— Bailie Sadler, and Mr. W. W. 


Lackie, chief engineer to the Glasgow T.C. electricity department, 
will leave for Switzerland early in October, for the purpose of 
visitine the works of Messrs. Brown, Boveri & Co., in various parts 
of Switzerland, and inspecting a new electrical device on the 
mercury vapour process for the transformation of alternating 
current into direct current. 


A Ponder’s End Strike Ended.— According to newspaper 
reports a strike of a thousand girla at the Edison Swan works at 
Ponder’s End, who protested against the dismissal of the manager 
of the lamp department, was settled on Tuesday evening by the 
reinstatement of that ventleman. 


Birmingham Electric Club.—A Snooker Handicap has 
been arranged amongst the members of the Birmingham and 
District Electric Club. The games will be played at the Grand 
Hotel, Colmore Row, Birmingham. Entrance fees (1s.) have to be 
_ sent to the hon. secretary, Mr. N. Deykin, 130, Station Road, Wylde 
Green. Birmingham. by Monday next. | 
In his paper, read on September 13th, on ©“ High-Efficiency Pro- 
jector Arcs, Mr. H. F. Steventon gave an account of the pre-war 
projector, using the pure carbon arc, and of the work of Beck in 


Germany and Elmer Sperry in New York, with flame carbons, 
He was present at a series of official trials in Italy, in which a 
15U-ampere lump in a 36-in. projector produced a beam of 
350,000,000 C.P. Mr. Sperry, with a zu0-ampere lamp and a 60-in. 
projector produced a beam of 1,052.000,0u0 C.P. The latest form 
of searchlight was developed in Paris, using only one carbon, the 
negative electrode being a copper ring through which water was 
forced for cooling purposes, ln the author's opinion, this type of 
lamp would not cumpete with the lamps of the Sperry or Beck 
type, although, probably, having a future for kinema work, He 
suid that the increased range of gunfire and torpedoes, and the 


advent of aircraft into modern warfare, demand a beam of still 
greater brilliancy. 


Leakage Resistance of Electric Railway Roadbeds,— 
Technoloyic paper 127 of the Bureau of Standards, entitled 
t Leakage Resistance ot Electric Railway Roadbeds and its 
Relation to Electrolysis,’’ by E. R. Shepard, gives the result 
of more than three years of electrical resistance measurements 
on different types of roadbeds. The resistance of the roadbed 
Js ap important factor in the amount of current which may 
escape. Short sections of fourteen common types of roadbeds 
Were constructed on the grounds of the Bureau of Standards, 
and resistance measurements under varying weather condi- 
tions Were carried on for a period of three years. Some mea 
surements Were also made on a number of city lines in and 
about Washington, both open track and several types of 
roadbed in paved streets being investigated. ‘Through the 
co-operation of the United States Forest Products Laboratory 
at Madison, Wisconsin, measurements were also made on 
several sections of test track on the Chicago, Milwaukee, and 
St. Paul railway, where railroad ties subjected to several 
diferent kinds of preservatives were employed. The results 
of these measurements are given in tabular and graphical 
form, and the following conclusions have been drawn :— 

Roadbeds constructed with solid concrete ballast and. vitri- 
fied brick or other non-porous pavements ‘have a low leakage 
resistance to earth which is affected only moderately by 
seasonal and weather changes. There is little difference 
between wood and steel ties in their effect on the resistance 
of roadbeds of this kind. Insulation 1s not of practical value 
in reducing leakage current from such roadbeds. The re- 
sistance of single roadbed of this type is from 0.2 to 0.5 ohm 
per 1,000 ft., under ordinary conditions, but may be two or 
three times this when the ballast is frozen to a depth of 1 ft. 
or more, For double roadbed of this type the resistance is 
approximately 70 per cent. of that for single roadbed, or the 
leakage from double track would be about 40 to 50 per cent. 
greater than from single track. 

Roadbeds constructed with a foundation of clean crushed 
stone under concrete paving base have a much higher resist- 
ance than roadbeds with a solid concrete ballast. In the case 
of the experimental roadbed the ratio was found to be about 
3 to 1. Roadbeds with a full crushed stone ballast and a 
Tarvia finish have a very high leakage resistance which is of 
the order of 2 to 5 ohms per 1,000 ft. of single track. The 
leakage from a double roadbed of this type and other high- 
resistance types is from 80 to 100 per cent. greater. The 
resistance of earth roadbed in which the ties are imbedded, 
and therefore kept in moist condition, is much lower than 
that of open construction roadbed. being from 1 to 1.5 ohms 
per 1,000 ft. of single track under normal conditions and 
considerably more when the ground is frozen. . 

The resistance of roadbeds of open construction is subejct 
to wide variation depending upon the condition of the tes 
and ballast. In very dry weather with good ballast the 
resistance will be 10 to 15 ohms or even more per 1,000 ft. of 
single track. but in wet weather it will drop to from 3 to 3 
ohms. Cinder, gravel, and particularly crushed: stone, when 
used as a ballast in opea-track construction, produce very 
high-resistance roadbeds. Earth has a tendency to keep the 
ties moist, and therefore to increase the leakage. Open-con- 
struction track is often considered to be insulated from the 
earth, but this is not strictly true. Assuming a potential 
difference between the track and the earth of 5 volts and 8 
leakage resistance of 10 ohins per 1,000 ft. the total leakage 
per mile would be 2.64 amp. This small leakage current 
would not ordinarily be harmful to underground structures 
the vicinity of the track. 


Summer Time Closed.—During the night of September 
29th-30th at 2 a.m., we resume normal time, and it will be 
necessary for us to put our clocks back one hour. 

For the information of the many users of “ Pulsynetic" cloeks. 
we are informed by the makers that the best method of altering 
electric clocks of the “ Pulsynetic™ class is to stop the pendulum of 
the transmitting clock for one hour; this recommendation also 
applies to ordinary domestic striking clocks, as in these it is fatal 
to put the hands backwards. ‘Pulsynetic” clock systems which 
include in their circuits public or turret clocks should be altered 
after dusk on Sunday night, but works and factory syetema—of 
which there is now a large number—can be more conven‘ently 
stopped on Saturday after closing time, provided, of course, that a 
public clock is not connected with the system. 

An excellent suggestion in connection with watches—given by 
an expert watchmaker—is to put the watch quickly back to, 88, 
7 or 8 minutes beyond the necessary hour, then slowly turn the 
hands forward to the correct time. When the watch is put beck 
slowly to the correct time, there is a danger of stopping the watch, 


and if this is not noticed the results may be, to say the least, 
inconvenient, 
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Mica-insulated Coils,— Where the radiation is not 
sufficient to maintain the relatively low temperatures which 
were formerly allowed in electrical, apparatus it has been 
necessary_in modern designs to provide insulation which will 
stand high temperatures. For this purpose the Westinghouse 
E. & M. Co. has developed a 150 deg. C. (292 deg. F.) coil 
which is suitable for 11,000-volt alternators for hydroelectric 
service, says the Electrical World. The coil consists of two 
conductors, each composed of six 0.204-in. (0.52-cm.) square 
bare copper wires in parallel, each wire being painted with 
“bakelite ” and insulated with one laver of mica tape to 
reduce eddy-current losses. Each conductor is then bound 
with thin cotton tape (structural material only). This is 
followed with the application of the conductor insulation, 
which consists of two layers of mica tape and one laver of 
thin cotton tape (structural material only). The conductors 
are next assembled with a reinforcing strip of pure mica 
between each, the complete coil is hound with thin cotton 
tape and the straight portions of the cols which are em- 
bedded in the slots are treated with bakelite. This operation 
is followed by placing the straight portions in a special steam- 
heated and water-cooled press. and pressing them to a pre- 
determined size. rendering that portion subjected to high 
temperatures solid and unaffected by subsequent treatments 
and operating temperatures. The coil is then given a vacuum 
and impregnating process in **hydrolene.” After this opera- 
tion, the application of the mica wrapper on the straight 
part embedded in the slot, together with the taping of treated 
cloth tape on the coil end. forms the outside or coil insulation 
to ground. This wrapning and taping is applied in two 
operations, the ends of the wrapper being made in a tapered 
form, permitting a sealed joint between the wrapper and the 
taping. This junction is also treated with a special cement. 
The wrapper ìs first applied to the coil in a sheet form hv 
hand, being drawn around the coil as tightly as possible, 
The coil js then placed in a special wrapping machine, 
equipped with electrically heated plates under tension. revolv- 
Ing around the wrapner. This softens the hond and permits 
the wrapper under the pressure of the revolving plates to 
side on itself. The result is an extremely solid and compact 
insulation. The coils are then removed from the wrapping 
machine and pressed in a cold press. The taping of varnjch. 
treated cloth is applied over the coil ends, each laver being 
hrushed with 2 moisture-resisting varnish, and the eni] ends 
and portions of the wranper projecting hevond the laminations 
hevond the core are finished hv tapine with a laver of cotton 
tape, which is amain treated several times in moisture-re- 
sisting varnish. The percentage of mica. in the wranper is 
ahout 60 per cent.. and can he increased to apnroximately 
RA per cent. hy inserting additional cheets of hand-built miea 
hetween the turns of the micarta folium wrapper. 


International Electrotechnical Commission. —A plenary 
meeting of the International Electrotechnical Commission will he 
held in London ou October 20th, 2lat. 224d. and 23rd. This is the 
first plenary meeting since the outbreak of war. and iv portant, 
questions in recard tothe future work of the Commiss'on will 
come forward for decision. It is confid ntly expected th:t 40 to 
"N delogates will he present representing 16 to 18 countries. 
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OUR PERSONAL COLUMN, 


The Rditore invite electrical angimaars. wnhather romnectad. with the 
technical or tha commercial sida of the rrafastion and industry, 
nlan alactria tramway and. railnny nfficiala, ta kean raaders of the 
ELECTRICAL REVIEW pasted ne ta thair moramente. 


Central Station Officials. —Mr. D. McLennan has 
heen appointed manager of the Alloa Corporation electricity works 
at £500 per annum. There were 120 applicants. - 


General. — Mr. Ernest B. BARRLOW, A.M.LELE., 
resident engineer and manager of the Urban Electricity Supply 
Co. 8 generating station at Berwick-upon-Tweed, has been presented 
by the employés, on the occasion of his marriage, with a marble 
time-piece and fountain-pen. 

LIEUTENANT AND ACTING CAPTAIN J. W. LAW, Glamorgan 
Fortress Engineers (Electric Lights Comnany), has relinquished 
his acting rank, with effect from the 16th ult. Lieutenant Law 
was commissioned in the corps shortly after the war broke ont. 
and he got his acting captaincy in March, J915. Apparently it 
vill be some time before the regimental lists of the varions electric 
lights companies, attached to Fortresa Engineers of the Territorial 
Force, will be published in the“ Army List.” For the first few 
months of the war the lists were published under the heading of 
the unit to which they belonged, but atter the middle of 1915 the 
practice ceased, because. perhaps, it might have given some clue 
to the locality of the units concerned. The only carpe shown 
Separately were the London Electrical Envineers and the Tyne 

ectrical Engineers. Officers of Electrical Companies are still 
Shown under a general list of precedence—captains, lieutenants, 
and second-lieutenants. The current list shows 55 captains, 246 
lieutenants, and 12 second-lieutenants on probation. 


Roll of Hononr.—Mr. Puruiip Perry, late of the Duke of 
‘Omwall's Light Infantry, who was previously on ‘the staff of the 


as Electric Co., has died of malarial fever contracted in 
JP toa ‘ Ea 
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Obituary.—E. B. Jones.—The death is announced, in 
the Industrial Australian, of Mr. Edwin B. Jones, second 
Commissioner of the Victorian State Railways, aed 50 years, from 
pneumonic influenza. Mr. Jones was appointed Secretary for 
Railways in 191]. and Commissioner in 1915. While acting as 
secretary he was deputed by the Commissioneis to take charge of 
the arrangements necessary for the introduction of electric traction 
on the suburban railways, and in this connection he investivated 
the electrification systems of America and Europe in 1914. In 1916 
he visited England, and in conjunction with the Victorian Agent- 
General and Mr, Merz successfully adjusted several matters relating 
to contracts for equipment for the suburban railways electrifica- 
tion, and was able to secure a larve amount of necessary material 
which otherwise would not have been obtainable until some time 
after the conclusion of the war. 

THEODORE P, SHONTS.--- Zhe Times publishes from New York a 
report of the death which occurred on September 2Ist, of Mr. 
Theodore P. Shonts, who controlled large railway and financial 
interests, Mr. Shonts was since 1907 President of the Inter- 
borough Consolidated Corporation, which controlled the greater 


part of the various subways (tubes), elevated electric railways, and 
tramcar lines in New York City. 


Will.—The late Ma. J. B. Concannos, of the Anglo- 


Argentine and Brisbane Tramway Companies, left £133,700 
gross and £126,392 net personalty, 
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NEW COMPANIES REGISTERED. 


Power Equipment Co., Ltd. (158,743).—Private com- 
pany. Registered September 12th, Capital, £6,000 in £1 shares. To take 
over the business of electrical and mechanical engineers carried on by J. 
Cruwys and J. P. Keith at Crown Works, Cricklewood. The subscribers 
(each with one share) are: J. Cruwys, 4l, Fordwych Road, Brondesbury, 
NWD, electrical engineer; J. P. Keith, 58, London Road, Wembley, Middle. 
Sen, engineer. The first directors are: J. Cruwys and J. P. Keith (both per- 
Manent, subject to holding £500 shares cach). Secretary: J. Cruwys. Regis- 
tered office: Crown Works, Cricklewood, NW. 


Insulators, Ltd. (158,740).—Registered September 12th. 
Capital, £75,000 in £1 shares. Objects: To carry on the business of manu, 
facturers of insulating and chemical materials and products, constructors of 
and dealers in plant, apparatus and compounds used in the installation of 
cold storage premises, buildings, ships, sheds, vehicles or railroad rolling 
stock, &c. The subscribers (each with one share) are: A. N. Stockdale, 20, 
Lawrence Lane, E.C., secretary; N. G. Prince, 83, Priory Road, Ham stead, 
N.W., merchant; a shorthand typist and four clerks. Minimum ch suh- 
scription, seven shares. The subscribers are to appoint the first directors. 
No share qualification required Remuneration, £250 each per annum (£50 
extra for the chairman), Solicitor: R. S. Smallman, 8, Queen Street, E.C. 


Ebo Rubber, Ltd. (158,751).—Private company. Regis- 
tered September 12th. Capital, £3,000 in £l shares. To carry on the busi- 
ness of india-rubber manufacturers, manufacturers of and dealers in al] 
articles made or prepared with or from india-rubber, cable makers, &c. The 
subscribers (each with one share) are: G. Cowap, Doe Bank. Colne Road, 
Winchmore Hill, N.21, engineer: J. Noene, 16, Duneto Road. Goodmiaves, 
electric cable maker. The first directors are: G. Cowap (managing director), 

Noene and W. A. Cox. Registered office: “AY Warehouse, Drd Section 


Seal Wharf, Stratford, E. 

Patex, Ltd. (158,653).—Private company. Registered 
September 9th, Capital, £100 in 1s. shares. To cany on the business of 
patent experts, electrical, mechanical, constructional and kenecal engineers 
and contractors, scientific instrument makers and dealers, Ac., and to enter 
into an agreement with A. E. Coyne and A.C. Hunt. Fhe subseribers (each 
With one share) ares A. E, Coyne, 117, Rustlings Road, Shefield, engineer; 
A. C. Hunt, 51, Linden Road. Bourneville, architect; C. A. Jones, 25, White. 
ley Wood Road, Sheftield, director of limited company; J. J. Jubb, 151-7, Iiz- 
william Street, Sheeld, accountant. Table “A" mainly applies. J. J. 
Jubb signs as “ director." Registered ofice: Albert Buildings, 151-7, Fitz- 
wiliam Street, Sheffield. 

Metal Deposition, Ltd. (158.857).—Private company. 
Registered September 17th. Capital, £5,000 in 4.000 preference shares of £1 
each and 20,000 deferred ordinary shares of Is. each. To acquire, exploit ani] 
turn to account any process for the deposition of metal on aluminium or 
other substances, Ae. The subscribers teach with one deferred ordinary share) 
ber G. HE. Glover, IBR, Camberwell New Road, SRG, incorporated sern- 
tary; W. H. Butler, Clyde Valta, Bridge Road, Hammersmith, WG, stok- 
broker. The first directors are not nomed. Secretary G. H. Glover. Regis- 
tered offer: 32, Charing Cross, Whitehall, S.W.1, 


Grimsby Electric Welding Co., Ltd. (158.854).—Private 
company, Registered September 17th. Capital, £5,000 in £1 shares. Objects : 
To carry on the business of electric welders, engineers, ship builders, ai- 
craft and motor manufacturers, &e. The subscribers (each with one share) 
are: HE Blanchard, Marten, Weelsby Road, Grimsby, marine engineer; C. 
A. Osborne, Mbemarle House, Mill’ Road. Cleethorpes, trawler owner. The 
first directors are: H. Blanchard (managing director), C. A. Osborne and 
W. H. Coggon. Registered ofice; Humber Bank, Fish Docks, Grimsby. 


Provincial Wireless Colleges, Ltd. (158,778).—Private 
company. Registered September 13th. Capital, £200 in £1 shares. To carry 
on a school or schools for the teaching of inland, cable and wireless tele. 
graphy and telephony, and general electrical and specific Wireless telegraph 
and telephone technology, with all practical work appertaining to those sub- 
jects; albo tọ carry on the business of publishers and sellers of technical 
apers and books, &¢. The subseribers (each with one share) are: H. A, 
Tick, 46, Ashley Road, NIM. lecturer, author and general instructor on 
telegraphy; F. Davies, ‘ Woodbank,” Corwen, N. Wales, lecturer and general 
instructor on telegraphy. The first directors are: H. A. Flick and F. Davics 
(both permanent). Registered office: 39, St. Giles Street, Norwich, 


James Kilpatrick & Son, Ltd. (10,625).—Private com- 
any. Registered in Edinburgh, September 72th, Capital, £15,000 in 5,000 

per cent, cumulative preference and 10.000 ordinary shares of £1 each. 
To acquire the business of electrical and general engineers, contractors, 
workers in iron, steel, copper, brass and lead. &c., carried on by J. Kil 
atrick and W. R. Scott, under the style of “ James Kilpatrick & Son,” at 
ee Buildings, Paisley. The subscribers (each with one share) are: J. 
Kilpatrick, Inchdene, Greenlaw Drive, Paisley, eleetrical engineer; W., R. 
Scott, Jnvermanse, Southfield Avenue, Paistev, electrical engineer; T. White, 
Hillside, Thornley Park, Paisley, engineer; R. J. Thomson, 4. South Parli 
Drive, Paisley, electrical engineer; William Mackean, Ltd. (per R. Gilchrist), 
Caledonia Street, Paisley, starch manufacturers; J. Robertson, Roncil, 
Paisley, preserve manufacturer; E. D. Anderson, Ellonville, Hawkhead Road, 
Paisley, eolicitor, The first directors are 7: W. R. Scott, J. Kilpatrick ang 
T. White. Secretary: J. Winning. Solicitor: E. D. Anderson, 96, Higt 
Street, Paisley. | 
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Stockwell & Ohms, Ltd. (158,844).—Private company. 
Registered September 16th. Capital, £1,000 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in electrical machines, in- 
struments and accessories, mechanical and electrical engineers, &c. The 
subscribers (each with one share) are: E. Mepsted, 32, Rodney Street, 
Pentonville Road, N.1, engineer; L. P. Hayward, Ashdown, Radlett Road, 
Boreham Wood, Herts, engineer. The first directors are not named. Quali- 
fication, £100. Secretary: H. Holmes, Registered otce: 32, Rodney Street, 
Pentonville, N.1. 


Pleno, Ltd. (158,777).—Private company. Registered 
September 13th. Capital, £100,000 in £1 shares. To acquire any interests 
in patents, &c., relating to the effecting of economy in the manufacture, 
distribution and application of gas in connection with solid, liquid and 
gascous fuel, and to carry on the business of general gas engineers and 
contractors, electricians, electrical engineers, manufacturers and suppliers 
of manufacturing and distributing gas plants, &c. The subscribers (each 
- with one share) are: F. C. Caldicott, 3, Warwick Avenue, Coventry, mer- 
chant; G. Helps, Manor Court, Nuneaton, civil engineer. The first directors 
are: F. C. Caldicott and G. Helps. Secretary: A. S. Clark. Registerel 
ofice: Queen’s Buildings, Queen’s Road, Nuneaton. 

Co., Ltd. 


Metropolitan-Vickers Electrical Export 
(158,935).—Private company. Registered September 19th. Capital, £100,000 
in £1 shares. To carry on the business of dealers in and exporters of elec- 
trical plant and machinery, &c. Power is taken to construct, lay down and 
maintain tclegraphs, telephones, marine, cables, &c. The subscribers (each 
with one share) are: E. Fitzjohn Oldham, 51, Lincoln's Inn Fields, W.C., 
solicitor; S. E. Cash, 51, Lincoln's Inn Fields, W.C.; solicitor. The first 
directors are: Sir Edmund W. Smith, John E. Hutton, Harold Lloyd and 
Robert S. Hilton. No qualification required. Solicitors: Vizard, Oldham, 
Crowder and Cash, 51, Lincoln’s Inn Ficlds, W.C. Registered office: 2, Nor- 
folk Street, Strand, W.C.2. 


Ward & Goldstone, Ltd. (158,256).—Registered Septen- 
ber 19th. Capital, £200,000 in £1 shares (100,000 preference). To take over 
the business of engineers carried on by J. H. Ward, M. H. Goldstone, A. A. 
Goldstone and L. B, Goldstone at Sampson Works, St. Simon Street, Salford, 
as ** Ward & Goldstone.” Minimum cash subscription 20 per cent. of an 
shares offered to the pubiic. The first directors are: J. H. Ward, Mayfield, 
Alexandra Road, S. Manchester, clectrical engineer; M. H. Goldstone, Gien- 
avon, Queen’s Road, Southport, electrical engineer; A. A. Goldstone, Laurel 
House, Laurel Grove, Withington. Manchester, electrical engineer; E 
Goldstone, 70, Palatine Road, Withington, Manchester, electrical engineer, 
Solicitor: G. P. Haworth, 19, Chapel Walks, Manchester, Secretary: A, 
Lowe. Registered office: Sampson Works, St. Simon Street, Salford. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Wm. Wadsworth & Sons, Ltd.—Mortgage on land and 
premises at Bolton, and the company's other assets, except uncalled capital, 
dated July 31st, 1919, to secure all moneys becuming due from company to 
Manchester and Liverpool District Bank. 


C. A. Vandervell & Co., Ltd.—Particulars of £300,000 
debentures authorised July 17th, 1919, charged on the company's undertaking 
and property, present and future, including uncalled capital and secured by 
trust deed specifically charging certain freeholds, leaseholds, plant, &c. The 
whole amount is now issucd. Trustees: National Provincial Bank of England. 


CITY NOTES. 


The annual general meeting of this 


The Victoria company was held on Friday last at 
Falls and Salisbury House, E.C. The Marquis of 
Transvaal Winchester, who presided, said that the 


Power Co., Ltd. shareholders were to be congratulated on 

the continued success of the business. 
Notwithstanding the increase in cost of all classes of material, 
wages and treights, the African revenue showed improvement, 
and in spite of the increase in taxation, the year’s trading 
had enabled the company to maintain the same dividends and 
addition to reserve fund as for last year, with a carry forward 
of practically the same amount to the current year. The 
share capital stood at the same figure as in previous balance 
sheets. The figure covering the first mortgage debentures 
was £3,018,501. The actual amount outstanding was 
£2,550,000, but they had added the amount of the debentures 
drawn for redemption which up to the date of the balance 
sheet had not been presented for payment. The second mort- 
gage debentures remained at the same figure, namely. 
41,376,640, the purchases in the market in previous years 
having been sufficient to cover the amount to be redeemed 
during the year covered by the accounts. The creditors and 
credit. balances, which included provision for payment of 
taxes, debenture interest, &c., amounted to £1,226,485. The 
reserve fund had been increased by a further £50,000 and 
now stood at £250,000. On the asset side of the balance sheet 
the leases and concessions and the various undertakings pur- 
chased at the time of the formation of the company stood 
at £1.466.325, and the company’s power stations, buildings. 
equipment and land at £1,911.160. He might mention that 
at the prices which were ruling to-day similar machinery 
could not be installed at the prices paid for the existing ìn- 
stallations. The company’s Joan to the Rand Mines Power 
Supply Co.. Ltd., and the 500.000 shares in that company 
stood together at £2,981,530, and the advances were secured 
bv a first charge over the company’s whole undertaking. 
Turning to the profit and loss account, the revenue frown 
power and ligkting amounted to £860,172, showing an increase 
of £31,919 over last vear's revenue. The amount received for 
interest and registration fees in Tandon during: the vear 
amounted to £43,608, a sum of £2,512 lese. On the debit 
gide of the account the expenses of administration were 
practically the same as last year. The amount paid for the 


service of the debentures in the shape of interest, premium 
and expenses amounted to £229,715. Depreciation and 
amounts written off, and provision for British taxation, a 

pears in the account at £410,844, as compared with £337,981 
last year, the increase of £73,583 representing the additional 
provision for taxation. The net result for the year was a 
profit of £224,148, which had been carried to the balance 
sheet and added to the amount brought forward from the 
previous year, giving a total balance to the credit of the 
profit and loss account of £321,819. Of that sum they had 
transferred to the reserve fund a further £50,000, leaving 
£271,819 to be dealt with. In respect of the balance the 
preference shareholders had received three dividends, two 
each of 3 per cent. and one of 4 per cent., all less income 
tax, and the ordinary shareholders had received a dividend 
of 5 per cent. less income tax. These dividends absorbed 
£178,125, leaving a balance remaining of £98,693 which had 
been carried forward to the current year. With regard to 
the relief to be obtained from British income tax in respect 
of Colonial taxation, he regretted that they had not yet 
been able to come to a satisfactory settlement with the Inland 
Revenue authorities. The claim for the fiscal years 1916-17 
and 1917-18 had now been before the authorities for over 8 
year, and although they had endeavoured to proceed with the 
matter the authorities were apparently unable to deal with the 
clan until other questions which they had open with them 
had been disposed of. Those had now been dealt with, and 
they were doing all they could to come to an early settlement. 
Next year they would deal with the question of the renewal 
of the earlier group of contracts which were negotiated for 
a period of twelve years with the option of renewal on the 
same terms for five years. They approached that matter with 
the great advantage that during the years which had elapsed 
since the commencement of supply the ‘regularity and con- 
venience of the electrical drive had been thoroughly tested 
and not found wanting. A further reason in favour of power 
supply from central stations, was that in the future the cost 
of raising capital was not likely to fall much for many years 
and the cost of new plant was not likely to gravitate towards 
cheapness, seeing the high rate of labour in all classes both 
skilled and unskilled. As they were aware, their consumers 
had an interest in their prosperity through a participation in 
the revenue after all outgoings and certain charges on capital 
hitherto not covered had been allowed for, and that would in 
future operate as a reduction in the price of power. Havin 
expressed the hope that some means would be found to avoi 
the closing of the low grade mines in South Africa, and re- 
ferred to the services of the staff in the war, his lordship 
concluded by paying a tribute to the good work done by 
Major Bagot, the general manager, Mr. Bernard Price, the 
chief engineer, and the staff generally in South Africa. 

Mr. A. E. HAbLry seconded the motion. 

Replying to Mr. W. C. Clark, a shareholder, the CHAIRMAN 
said it was not possible‘ to sell their war loans and use 
the amount for reducing the debenture debt. It was true 
that the debentures could be paid off at six months 
notice. but the premium was 110 and at the present 
moment the board would not be justified in taking any such 
step, as there was a possibility that the debentures might 
come back from Germany through the Board of Trade. They 
Were issued to the German banks because at the time no 
British bank or any British investors would look at them. 

The report was adopted. 


The Financial Times states that eshare- 
holders have been called together for 
November 4th to receive a report on the 
condition and prospects of this company. 
No accounts have been published since those down to Decem- 
ber, 1913, owing to the officials of the company being com- 
pelled to leave Turkey early in 1915, before the accounts 
for 1914 could be completed. Shareholders will be asked to 
appoint two directors in place of the late Sir George Franklin 
and the late Mr. David Smith. They will also. be asked 
tu ratify the acts of the directors since the last annual meet- 
ing. 
_ The system was taken over by the Turkish Government 
in 1915, but after the armistice the genera] manager an 
expert staff of the company regained possession on December 
2nd, 1918. The company proposes that the receipts and 
expenditure during the working of the system by the Turkish 
Government from March 15th, 1915, to April 1st, 1919, should 
be for the account of that Government, with the obligation 
on its part to pay to the company an indemnity which will 
put it in a position to pay interest to the bondholders and 
shareholders in respect of the said period. The necessary 
claims in this respect have been laid | before the competent 
authorities, and it is hoped that they will receive an equitable 
settlement. Tho funds available in London esince the period 
of the last report and accounts have been utilised for the 
supply of materials for repairs, renewals, and additions to 
the svstem and other urgent expenditure pecessary to conserve 
the interests of the company. The assets in London at the 
present time consists of: Cash at bank and on deposit, 
£t.491; investments in War Loans. at cost, £27,795; against 
which there are outstanding liabilities in respect of services 
rendered or materials supplied and work done by contractors 
prior to the war, the exact amount of which it has been 
impossible to ascertain at the date of this report, but which, 
so far as can be estimated, exceeds £60,000. In addition to 
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these liabilities, the accrued interest on the 6 cent. 
obligations to July Ist, 1919, amounts to £60,000, a sum 
which, as mentioned above, forms part of the claims formu- 
lated by the company against the Ottoman Government. 
The general manager is of opinion that the revenue now 
being received in Constantinople will be more than sufficient 
to meet the local expenditure. 


— — ——— -- -n 


Joho Brown & Co., Ltd.—In their report for the year 
ended March 31st, 1919, the directors state that on the cessa- 
tion of hostilities arrangements were made for the exchange 
of the shares held by the company in the Coventry Ordnance 
Works for an equal number of shares in the English Electric 
Co., and these works will, in a great measure, be devoted to 
the construction of main generating and other electric power 
plant. The works, however, will remain available for ord- 
nance manufacture as and when required. In addition to the 
Coventry Ordnance Works the English Electric Co. comprises 
Dick, Kerr & Co., the Phoenix Dynamo Co., Willans & Robin- 
con, and other companies concerned in electrical productions. 
Sir Charles Ellis has accepted the chairmanship of the com- 
pany. and Colonel Bernard A. Firth and Mr. John Sampson 
are also members of the board. 


Crossley Bros., Ltd.—It is proposed to increase the 
nominal capital of this company to £2,000,000. Further ex- 
tensions of the Heaton Chapel works are essential to keep 
pace with the demands of the business. The directors have 
purchased the whole of the shares of the Premier Gas Engine 
Co., Ltd.. of Nottingham, and a substantial interest in a Bed- 
ford tractor company. The directors of Crossley Bros. pro- 
pose to capitalise £190,104 of the undivided profits and to 
Issue 2 corresponding amount of £1 ordinary shares, giving 
each ordinary shareholder one for every three held. 


Nairobi Electric Power & Lighting Co., Ltd.—The re- 
port for J918 gives the share capital at £34,160 issued. De- 
hentures have been repaid leaving £15,000 still outstanding. 
Dividends have again been paid amounting to 10 per cent. 
for the year, less income tax. 


1917. 1918. 

Units generated by water power ... . 1,458,091 779,082 

Units generated by steam power ... 179.899 369,991 

1,637,990 1,149,073 

Motors connected, B.H.P. sed ae bea Èi 693 677 
(corrected) . 

Lights connected, 40-watts equiv. vie wai 13,833 14,675 


_ Direct West India Cable Co., Ltd.—Net result of work- 
ing for year ended June, 1919, is a balance of £14,074, 
against £15,225 for the previous vear. After paying 6 per 
cent. free of tax, for the year, £11,374 is to be carried for- 
ward. The cables have worked efficiently during the year, 
but the insulation of the Bermuda-Turks Island section re- 
mains low. Mr. R. J. Hughes has been elected a director to 
fill the vacancy created by the death of Mr. Fred Ward. 


Halifax & Bermudas Cable Co., Ltd.—The net result of 
working for the year ended June, 1919, is a balance of £26,628, 
against £9,697 for the previous year. After paying 6 per 
cent., free of tax, £23,628 is to be carried forward. The 
company’s cable was repaired on November 3rd, 1918, and 
worked efficiently until June 21st, 1919, when it was again 
interrupted; it was repaired on July 22nd. 1919. Mr. R. J. 
Hughes has been elected a director to fill the vacancy created 
by the death of Mr. Fred Ward. 


Marconi Wireless Telegraph Co. of Canada.—At the 
general meeting, held in Montreal. on September 17th. it 
was agreed that the capital be reduced from $5,000,000 to 
93,750,000 by reducing the par value of the issued shares 
from $5 to $2.50, and authorising the issue of 500,000 addi- 
tional shares of $2.50 each, and that the directors of the 
company be authorised to issue all or any part of the said 
500,000 additional shares as they may deem advisable for 
carrying on the business. 


Schmidt Superheating Co. (1910). Ltd.—The Public 

stee is inviting tenders for the purchase .of 30.000 “A” 
ordinary shares of £1 each, fully-paid, in this company. vested 
m him as custodian by an order made hy the Board of Trade 
under the Trading with the Enemy Amendment Act, 1916. 
Tenders have to be delivered by September 27th. 


Shawinigan Water & Power Co.—Dividend of 132 per 
cent., or at the rate of 7 per cent. per annum on the com- 
Mon stock, for the September quarter. 


Manila Electric Railroad & Lighting Corporation.—Divi- 
end of 14 per cent. for the September quarter on the 
_ common stock. 


Bromley (Kent) Electric Light & Power Co.. .td.—The 
oe announce that no interim dividend will be paid 
IS year, 


International Light & Power Co.—Dividend of 1} per 
rent., less British income tax, on the preference shares for 
the quarter ended September. 


Mackay Companies.—Dividend of 14 per cent. ($13 per 
share), less iacome tax, on common stock for quarter. 


Stock Exchange Notice.—Application has been made 
to the committee to allow the following to be quoted in the 
Official List :— 

London United Tramways, Ltd.—2,625,000 ordinary shares 
of 5s. each, fully-paid, Nos. 1 to 2,625,000, and 962,841 5 per 
cent. preference shares of £1 each, fully-paid, Nos. 1 to 
962,341. 

Eastern Telegraph Co., Ltd.—Dividend at the rate of 33 
per cent. per annum, less tax, on the preference stock for 
the quarter, and a second quarterly interim dividend of 1} 
per cent., free of tax, on the ordinary stock. 


Direct Spanish Telegraph Co., Ltd.—Dividend at the 
rate of 10 per cent. per annum on the preference shares, 
and an interim dividend at the rate of 4 per cent. per 
annum, free of income tax, on the ordinary shares, both 
for the June half-year. 

Eastern Extension, &c., Telegraph Co., Ltd.—Interim 
ee for the quarter ended June of 3s. per share, free 
of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue weakness of British Government securities casts something 
of a damper over investment stocks at large. From the way in 
which the public are selling their gilt-edged investments, it is 
manifest enough that the demand, temporarily at any rate, 
is for more speculative stocks and shares. *’ ‘The sweet sim- 
plicity of Consols consoles’’ no longer, and the public say 
that they cannot afford to take 5 per cent. on their money, 
considering the dearness of everything else. This has its 
effect upon investment markets, such as those with which 
we mainly deal, and the tendency has been to let prices sag. 

Home Railway stocks dropped to a level at which they at- 
tracted a little purchasing, but this did not suffice to save 
further sales, and the buyers found that they could get all 
they wanted without bidding enhanced prices. The Under- 
ground group is heavy. Metropolitans have gone back a 
point to 24. The £10 shares of the Underground Electric 
Railways have given way to 3. The company advertises on 
its stations that new trains are being built, more and bigger 
'buses provided, but the daily traveller on the District line, 
as well as on some of the other Tubes, wonders how it can 
be possible so to increase the service as to meet the demands 
made upon it. All this, however, has little or no effect, so 
far as can be seen, upon net receipts, and therefore the stocks 
are left to languish without investment support. 

The Constantinople Telephone Co. has issued an extremely 
interesting letter to the shareholders, in which the directors 
state that they feel the earliest opportunity should be taken 
of summoning a meeting of the shareholders. In accordance 
with the requirements of the articles, this meeting must be 
held in Constantinople, and it is convened for November 4th 
next. The company proposes that the receipts and expendi- 
ture during the working of the system by the Turkish Govern- 
ment from March 15th, 1915, to April 1st, 1919, should be for 
the account of that Government, with the obligation on its 
part to pay to the company an indemnity which will put it 
in a position to pay interest to the bondholders and share- 
holders in respect of the said period. The necessary claims 
in this respect have been laid before the competent authori- 
ties, and it is hoped that they will receive an equitable eettle- 
ment. 

Cable securities are going ahead. Rises have occurred in 
Eastern Extensions, Westerns, Globe ordinary and prefer- 
ence, and the market throughout is a strong one. Jobbers 
admit that they have very little stock with which to supply 
the buyers, and it is therefore easier to get a good price as a 
seller than it is to deal satisfactorily as a buyer. The recent 
dulness that overhung the market, as a result of what might 
happen under post-war conditions of aeroplane competition, 
is passing away, and, as we ventured to point out at that 
time, it is now recognised that plenty of scope exists for all 
classes of cable business. 

Marconis have fallen away to 5 3-16, and there seems to be 
no staying power in the market for the time being. It is 
still said that Italian shares are coming out, which is not 
unlikely, having regard to the position of exchange between 
this country and Rome. Foreigners abroad who sell their 
stock are paid in British currency, which, of course, com- 
mands a high premium abroad. To this reason may be attri- 
buted the weakness of Brazilian Tractions, which have fallen 
2} to 58 on account of sales from France and Belgium, where 
the shares are widely distributed. The recent favourable 
effect produced by the report has worn off, but, of course, it 
is likely to tell again as soon as the stream of realisations 
comes to an end. 

Home electricity shares are a rather better market, on 
account of the attention which has been called to the cheap- 
ness of the leading issues. Whereas a week or two ago it 
was difficult to sell shares at all, there is now a firmer appear- 
ance about the market and a little actual bnying. This has 
raised City of London ordinarv to 114 and the preference to 
93, while a fair number of Charing Cross shares, Westmin- 
atera and others changed hands this week. On the other 
hand, London Electric preference weakened to 3%, at which 
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the yield on the money is over 8} per eent. The manufac- 
turing group is quiet. British Westinghouse preference have 
risen 1-16 to 353. The company announces that it will hence- 
forth be known and carry on business as the Metropolitan- 
Vickers Eleetrie Co., Ltd. A good deal of business is going 
on in the ordinary shares on the basis of 85s. Siemens were 
run up to 29s. Öd., but came back to Yis. 9d. Unusual 
activity developed. Rumours were woven around amalgama- 
tion possibilities. A lot of shares came out on the advance. 

Babcock & Wilcox fell back to 33, on the iron strike in the 
North, which had the efect of causing slight declines in 
shares of various other engineering and kindred companies. 
The armament group is quiet. Vickers are a little lower at 
34s. 9d., but interest in this group has shrunk to a low ebb. 
The same remark covers the rubber share market, where the 
failure of the produce to continue its improvement led to a 
cessation of demand, and a general falling off in the values of 
the shares which were run up over-rapidly a fortnight ago. 
A mining sensation in the ease of Hampton Properties, where 
the price has risen from threepence to two guineas in about 
a month, caused some inquiries for Kalgoorlie Electric pre- 
ference, the price hardening to 4s. 

Rio ‘Tramways first mortgage bonds have eased off to 914, 
and the Mexican group is weak, with Mexico Tramway 
common shares 23 down at 374. Para Electric Railways fell 
to 32. and the preference to 4, although, on the other hand, 
Anglo-Argentine Tramways ð per cent. debenture stock 
braced up to 64}. Calcutta Trams at 5} are 4 down. The 
preference keep steady at 34. British Electric Tractions have 
not changed hands for some ten days, When a bargain was 
done at 41. Underwriting arrangements have been in pro- 
gress in connection with an issue of £120.04) 7 per cent. non- 
cumulative preference (convertible) shares in the Indian 
Electric Supply and Traction Co., Ltd. 


NHARE LIST OF ELECTRICAL COMPANIES, 
Homa ELEOTRIOITY CoMPanine 
Dividend Price 


a Bep. 23, Yiela 
1917, 1918, ìy19. Rise or fall, p.o, 
Brompton Ordinary.. ..  »>o 10 8 6 — 4618 4 
Obaring Cross Ordinary .. « 4 4 23 — 166 
do. do. do, 4) Prof... 44 44 B — 710 0 
Chelsea.. ee ee ee ee 6 B R — 5 00 
do, do. 6 per oent, Pref, .. 6 6 yd +2 6 8 0 
County of London .. e. æ. 1 7 9t _ 71L} 5 
do. do. 6percent, Pref. 6 6 9% — 69 9 
Kensington Ordinary ee oe q 6 6 es 6 0 0 
London Electrio e oe ee Nil Nil 1 — Nil 
do. do. 6percent. Pref... 65 6 B — b 811 6 
Metropolitan oe ee we ee 8 6 8 ES 8 6 8 
do. 4} percent. Pref, .. 44 é By — 12 2 
Bt. James’ and Pall Mall... .. 9 10 Bè — 8 B 4 
South London ee e. -æ 6 5 243 — 786 
Bonth Metropolitan Pref, .. oe 7 7 1 — 100 
Westminster Ordinary .. . 9 8 5 — 800 
l TRLEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel, Pref, Pr 6 6 6 — RABO 
do. | Det, ee -» 1g 88/6 424 _ "90 
Chile Telephone... oe oe 8 8 al — 5618 6 
Cuba Sub. Ord, ee eo ee q q 10: — : +R JY 4 
Eastern Extension .. oe oe 8 ° 8 16: + *% 2 6 
Eastern Tel, Ord... ae ee 8 8 1594 _ 5 u 4 
Globe Tel, and T, Ord. ee ee q 8 Lbs + a %b 4 0 
do. | do. Pref, ee ee 6 6 104 +a 617 1 
Great Northern Tel, oe œ. 22 23 284 —_ 714 b 
Indo-European oe oe æ.» 18 18 414 — 6 18 10 
Marconi . ee oe -. 2 25 Dri — 5 416 6 
Oriental Telephone Ord, .. «- 16 10 33 — 4 yuu 
United R. Plate Tol. oe oe B 8 (š — * 1 7 
West India and Panama .. os 1/8 2/8 | = 416 8 
Western Telegraph oe a 8 8 163 +3 417 9 
Hows RAILS. 
Central London Ord, Assented .. : Ñ £o = A 12 1 
ropolitan .. ee ae ve ‘ = 5 4 2 
= ab. District si . Nil Nil ald _ Nil 
Underground Electric Ordinary.. Nil Nil B — k Nil 
do. do, “A” = Nil Nì 8/8 5 Nil 
do. āo, Income .. 4 56 Yazd — *% 7 0 
Forgian Trams, &o. 
Adelaide Sup. 6 percent. Pref. .. 6 4h — 618 4 
Anglo-Arg. Trame. First Pref. .. 6 Nil 3 — = 
do, do. 2nd Pref, oe aa = PEN = — 
do, do. 6 Deb... a (o) 6 G44 +1 915 0 
Brazil Traotiona .. oe” ee — — hs — d$ ee 
Bombay Electric Pref. _.. .. 6 6 124 a, 418 0 
British Columbia Eleo. Rly. Pfoe, 6 5 Boa — 9 110 
do, do. Preferred Nil 24 444 — 6 7 0 
do. do, Deferred Nil Nil 394 — Nil 
do. do. Deb. .- 4 4 t$ — 716 0 
Mexico Trams 5 per cent. Bonds.. Niu Ni 55 — Nil 
do. 6 per cent. Bonds.. Nil Nil 45h =- Nil 
Merican Light Common .. e. Nil Nil B24 -= Nil 
do. ef, oe ee Nil Nil 4x3 — Nil 
do, ‘ lst Bonds., e. Nil Nil bs _ = 
MANUFACTURING COMPANIES, 
Babcock & Wilcox wd ja 15 16 34 — à *4 6 9 
British Aluminium Ord, .. ee 10 10 1 — 518 4 
British Insulated Ord... .. 25 124 2. — 6 1 0 
British Westinghouse Pref, os Tà 8 oR + 7 414 8 
Callenders o- ee ee ee 95 25 RA am t 7 Uv 10 
do. 64 Pref, oe oe ee 5 64 >z za 6 8 10 
Castner-Keliner ne és a 25 20 2: = s00 
Crompton Ord. A oe ai q 10 41/6 — 960 
Edison-5wan, A” a ae =e = 14 aes 6 0 0 
do. do. 5percent. Deb, .. 4 5 Els — 6 2 9 
Electric Construction so ee 10 10 la — § 18 0 
Gon. Elec. Pref, oe ee ee 6 tà l E 6 10 0 
do. Ord, ee ee ee 10 10 2 : — $5 0 0 
Henley ee 08 ve ee oe 26 36 y os, 6 RO 
do. 43 Pref.. oe oe oe 44 45 By =, 6 4 2 
Jndia-Rabber oe ee ee eo 10 10 17 = 517 8 
Riemens Ord... ee ee ee == 10 27,9 es 7 6 0 
Telegraph Con. æ 2 2 25 _ 4173 0 


“eDividends paid {ree of Income Taz, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, September 23rd. 


i 9 
CHEMICALS, do. katai Per 
a Acid, Oxalic.. .. « ce perib. 1/5 e 
a Ammonis 8al ee ee ee per ton £80 Rg 
q Ammonia, Muriate (large orystal) í £78 ee 
a Bisulphide of Carbon .. z6 u oe os 
a Borax.. oe ee ee ee " ADI a: 
a Copper Bulphate Den e aa n £12 ze 
a Potash, Chlorate .. .. . perlb, dj . 
a ' Perchlorate ee eo T) arð ss 
a Bhellao ..  .. ee -e POT OWE, £24 10 . 
a Sulphate of Magnesia .. .. per ton aab oo 
a Sulphur, Sublimed Flowers .. i ERB ow 
a $ Lump ee ee ee oo ots ne 
a Soda, Chlorate .. ..  .. perlb. , 38 
a ” at eres ee | ee ee per ton Lovee ee 
a Sodium Bichromate, casks .. per lb. . ee ie 
METALS, &c. 
g Babbitt's Metal Ingots .- per ton £88 to £22 . 
o Dias Uuitou Motai s w Le basis) yorib, 4j1§ _ oe 
c „n Tubes (solid drawn) oe i lò oe 
c ik) Wire, basis ve ee eo "n aja oe 
é Copper Tubes (solid drawn) .. ” Lt . 
g „ Bare (best selected) .. perton | gitu v 
d " Sheet ee ee ee n #140 ee 
E Rod ee ee eo eo " #146 se 
d s» (Eleotrolytio) Bars ee ” #1420 
d w n Sheets .. n” #51 
d ” n Wire Rods ” £128 
d n H.O. Wire per ib, ajig . 
f Dbonite Rod oe ry) eo ee ” dı- oe 
rr) Sheet oe eo oe (Y) 3/8 o 
n German Bilver Wir i as ‘i 46 . 
h Gutta-percha, fine.. ee oe ii 10/- to 11- ve 
A India-rubber, Para fine .. ii 25} te 
¢ Iron Pig (Cleveland warrants) .. per ton Nowe ` owe 
l ,, Wire, galv. No. 8, P.O, qual, mo l £42 . 
g Lead, English Pig .. oe ee "” £26 15 10/- 10c. 
@ Meroury 5 per bot. £24 to £44 10 ee 
e Mica (in original cases) small .. per lb, Yu, ol 4, be 
@ n rT) u medium rT) 5j- to 10y- ae 
e Pry (T) (Y) large ee T) 12/6 ta 25-/& ap. ee 
g Phosphor Bronze, plain castings a 1/54 tu 1/74 oe 
gs =» », rulicd bars & rods - 4j: to 2/4 oe 
g ” », rolled strip & shect i 2/1 to sjó oe 
al Seam Brougo vin a$ .. per ra uY 
r Steel, Magnet, in bars ..  .. per son oe F es 
g Tin, Block (English) cee, oo T `] £274 to £275 £5 dec. 
A Wire, Noa. 2 to 18 ee per Ib. l a3 oo 
White Anti-friction Metals .. perton £60 to £22 oe 
Fag ees 


Quotations aupplied by— l 
g James & Shakespeare, ` 
a haward Tit & Gu. 
s boung & Lowe. 
4 kicnard Jobnson & Nepliew, Lu. 
n P. Urmiston @ sons, f 
. Pr w. P, Dennis & Co, 


a Q. Boor & Co, 

c Thos. Bolton & Sons, Ltd, 

d Freaericok Smith & UO, 

e ik’. Wiggins & Sons. 

f india-ttubber, Gutta-Perché and 
‘Leiegraph Works Oo., 48a, 


eS 


Electric Traction in the U.S.A.—The power demand for 
the eiectrical operation of the steam railways in the United 
States 1D 1Yl4 would amount to 37,400 million: units pe! 
annum, and would require 4U million tons of coal. ‘Lhe coul 
equivalent of the coar and oil actually burned ás fuel wa» 
s9 mulhon tons, s0 that the electriication would achieve the 
saving of J00 million tons per annum. According to the 
General Electric Review, on locoruotives for freight and slow- 
speed passenger service it is probable that geared mowrs 
mounted directly èn the axle will be continued; tor high- 
speed passenger work the motors would be preferably of 
gearless design. The collection of current presents DO great 
difficulties, and tests show that no arcing 138 produced when 
collecting 3,000 amps. at 30 miles an hour, or even UP to 
60 miles an hour. p 

The Manufacturers Railway System in St. Louis (Mo.), 8 
private terminal railway with about 24 miles of track, hand- 
ling 60,000 freight cars annually, is being electrified through- 
out. Lhe electric locomotives, which are smaller than the 
steam locomotives formerly employed, weigh $3 tons each, 
aud are capable of hauling a 1,600-ton train (40 loaded cars) 
at 15 miles per hour. The cost of the change will be $200, 
for the poles, trolleys. &e., and $500,000 for RIX Jocomotives. 

The Electric Railway Journal for May 8rd_ last publishes a 
table in which the 1912 and 1917 census statistics for electric 
railways in the United States are divided on a geographica 
basis. The largest growth in eingle track, cars and power 
output was in the West-North-Central and West-South-Cen- 
tral sections. Wages generally increased more rapidly than 
employés, to the last degree in the Mountain section. i: 
passenger gains were heavier in the East than in the Wes, 
the car-niles heavier in the West than in the Fast. In i 
ections, the operating expenses increased faster than tbe 
gross income, and in the West und the South this wae ia 
of income deductions. The best financial results were obtain 
by the South Atlantic States, and the worst by the Ne 
England, Mountain, and Pacific groups. 
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Exports and Imports of Electrical Goods during May, June, July, and August, 1919. 


THE official returns of electrical business for the four months of 
May, June, July, and August, 1919. show considerably increased 
export values as compared with the previous four months, the 
figures for electrical exports showing an increase of £1,173,555 for 
the period under review. The totals are as follows :—May, 
£671,824; June, £618,115; July, £727,041; August, £872,649 : 
total, £2,789,629 ; as compared with—January, £390,210 ; February, 
£326,658 ; March, £420,452; and April, £478,754: a total of 
£1,616,074. 

For comparison we give the figures for electrical exports for the 
first eight months of 1917, 1918, and 1919:— 
January to 


January to 
August, 1917. August, 1918. August, 1919. 


£3,158,594 £2,102,671 £4,405,703 


or aimonthly average of, roughly, £395,000 for 1917, £263,000 in 
1918, and £550,000 in 1919. 

The returns show an increase in electrical exports for the eight 
months of 1919, of £1,247,109, as compared with 1917; and an 
increase of £2,303,032, ascompared with 1918. Increases in values 
are shown in all the items with the exception of carbons and 
batteries, the principal improvements occurring in insulated wire, 
an increase of £570,000; machinery, £275,000: telegraph 
material, £200,000 ; and electrical roods, £110,009. 

The electrical imports for the past four months totalled £629,866, 


January to 


e—a 


May. June. 
ET = mmm 


Exports. Imports. Re-exports. Exports. Imports, 
Electrical goods ... 101.252 35,178 16,249 107,452 8,916 


Insulated wire ... 174,021 1,117 816 200,058 — 
Glow lamps e... 15,472 54,940 6,019 17.111 15,798 
Arc do. & parts ... 249 7,726 122 BIB 3.197 
Batteries ... we. 40,845 4,092 79 33,675 7,049 
Meters ... 2... 23,914 4,311 59 11,553 2,035 

131.579 57,755 


Machinery we 123,958 66,670 633 
Carbons ... sas 692 4,639 65 285 1,171 
Teleg.&telep.mat’l 91,421 11,847 1,926 115,889 38,186 


Totals ... 


~_———— un 


oy - ee ee —- —— 


£571,824 £190,520 £24,968 £618,115 £128,107 


a reduction of about £6,000 over the previous first four months of 


the year (January to April, £635,579). 


The import figures for the first eight months of 1917, 1918, and 


1919, are as follows :— 


1917. 1918. 1919, 

January ... ... £309,381 £212,434 £97,292 
February... ... 183,192 163,788 178,384 
March ... iek 286,921 200,966 163,269 
April e... 235,985 87,164 196,634 
May zis sas 236,799 102,316 190,520 
June e s 186,888 156,311 128,117 
Juy e e 218,741 152,091 191,002 
August ... de 179,901 116,656 120,237 

£ 1,837,091 £1,191,726 £1,265,445 


showing a monthly average in electrical imports of £230,000 in 
1917, £149,000 in 1918, and £158,000 in 1919. 

The re-exports of foreign and Colonial electrical material fluctuate 
considerably in value, and attained fairly high levels in May and 
July, the figures for the past eight months, up to and including 
August, are :—January, £5,115 ; February, £11,255 ; March, £8,103 ; 
April, £6,095; May, £24,968; June, £6,316; July, £17,083 ; 
August, £9,871; a total of £88,811, or a monthly average of ap- 


proximately £11,000. 


July. August. 
E } ooo ~*~ NN ~~ —_—__—_—---- 
Re-exports. Exports. Imports. Re-exports. Exports. Imports, Re-exp’ts, 
3.330 92.935 39,065 1,284 130,963 43,892 4,343 
99 194.565 1,982 — 241,124 1,316 42 
395 17,992 6.696 379 13,114 1,618 17 
— 432 8.095 58 437 8,329 — 

— 25,002 2.270 2 42,203 2,636 80 
14 19,307 3.279 80 33,524 3,365 118 
1,547 206,432 90,771 743 223,476 47,955 2.407 
21 1,597 3,113 8] 1,092 1,967 680 


910 168,479 35,831 14,456 186,715 9,159 2,184 
£120,237 £9,871 


es 


ee 


£6,316 £727,041 £191,002 £17,083 £872,649 


THE BRITISH ASSOCIATION.—IIL 


Fuel Economy. 


Second Report of the Committee.—Prof. W. A. Bone (Chair- 
man), Mr. H. James Yates (Vice-Chairman), Mr. Robert 
Mond (Secretary); appointed for the Investigation of Fuel 
Economy, the Utilisation of Coal, and Smoke Prevention. 


(-lbstruct.) 


Suen after the Committee had drawn up its first report in 
1916, the Government, having at length realised the umport- 
ance of the problem of fuel economy, appointed what atter- 
wards became the Coal Conservation Committee of the 
Ministry of Reconstruction, under the chairmanship of Lord 
Haldane. Seven of the then members of this Committee 
were Invited tu serve on the Government Committee, which 
ultimately issued its report and concluded its labours in 1918. 
One of the first acts of the Coal Conservation Committee was 
to memorialise the Advisory Council (afterwards the Depart- 
Ident) of Scientific and Industrial Research as to the need 
of a Chemical Survey of British Coalfields, a proposal which 
onginated with this Committee, and had already been 
strongly urged in its first report. 

On Noveinber 2nd, 1916, an informal conference was held 
at the Board of Education between representatives of this 
Committee and of the Advisory Council, with a view to 
arriving at some mutually satisfactory arrangement whereby 
the work of the Committee would be taken over and con- 
tinued under the mgis of the new Department of Scientitic 
and Industrial Research. It was then represented, on behalf 
of the Advisory Council, that it was its intention to set up, 
In the near future, a new Standing Committee on Fuel to 
Organise and carry out, with adequate financial provision, the 
various lines of research already recommended by this and 
Lord Haldane’s Committee, and that it desired to take over 
and incorporate in some way with the proposed new organl- 
sation the more active members of this Committee. Unfor- 
tunately, however, the plan then proposed for so doing 
(which would have been entirely acceptable to this Comunit- 
we) was eventually set aside by the Department, which, in 
February, 1917, established its own Fuel Research Board on 
a diferent basis. As it soon became clear that the new Board 
did not desire any assistance from an outside Committee, no 

asis of co-operation could be arranged, although the Com- 
Witte had intimated to the Director of Fuel Research its 
Willingness to collaborate. 

For a Period of a year afterwards the Committee did not 
Meet, and its work was suspended. In October, 1918, how- 
be In response to a widespread and growing feeling that 

tre was need of an organised body of independent scientific 


opinion that could be brought to bear, in the public interest, 
upou any proposals for research of public policy with regard 
to fuel, the Committee resumed its labours. The recon- 
stituted Committee comprised thirty instead of (as formerly) 
forty-five members, and the number of the Sub-Committees 
avas reduced from five to three, each with its own chairman 
and vice-chairman. Finally, an Executive Committee of 
twelve members was appointed. In view of the vastness and 
complexity of the manifold issues involved in the present coal 
situation, the Committee decided to postpone presenting any 
final report until sorme future year. The present report is, 
therefore, of an interim nature. 
CoaL OUTPUTS AND PRICES SINCE 1913. 


Tn its first report the Committee drew attention to the vital 
uportance of relatively cheap coal to the nation’s industrial 
prosperity, and stated that, for some years before the war, 
the average price of coal at the pithead had been decidedly 
on the up-grade, a tendency which might be expected to 
continue at an accelerated rate. As the result of circum- 
stances created by, or arising out of, the war, the average 
pithead price of coal has already almost trebled since the 
year 1913, and is likely to rise still higher, a matter of most 
serious concern to the whole nation. Relatively cheap coal 
is a fundamental necessity to the maintenance, not only of 
our great iron, steel, engineering, shipbuilding, and textile 
industries, but of our shipping trade and sea power. 

The great need of the moment is that the true facts of the 
situation shall be brought home to all sections of the com- 
munity. The committee, therefore, draws attention to the 
following comparative data concerning the movement of coal 
prices in Great Britain and the United States during the 
war period. The figures are all derived from official, or other 


equally reliable sources. 


OUTPUTS OF COAL AND AVERAGE PITHEAD Prices IN GREAT 
BRITAIN, 
Annual Output Average pithead 


Total Output. per person price per ton. 


Year. Million Tons. employed. s. d. 
1913 257.4 PE) 10 1 
1914 265.6 2535 10 0 
1915 253.2 270 12 6 
J916 256.3 20 15 7 
1917 245.0 24T le 9 
1918 27.7 O33 (24 U)* 


* Estimated. 


The upward tendency of prices has continued since the 
close of i918, and consumers will have to face an all-round 
increase of 6s. per ton during the coming winter. 


Se 5 le) a ee dt we = — 
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The committee views with concern the recent rapid decline 
of the annual outputs per worker employed in British mines. 
This downward tendency was peculiar to British mines. 

During the war the British outputs continued to fall at an 
alarming rate, until in 1918 they reached the low level of 
232 tons per worker employed. In marked contrast to this, 
the American figures continued to rise at an accelerated rate 
until m 1917 they reached the phenomenal record of 768 
tons per worker employed. 

American fuel prices have fallen to a level considerably 
below those ruling in this country, a circumstance which 
gives American manufacturers a great initial advantage over 
our own. 

RESEARCH ON THE CHEMISTRY OF COAL. 


Since the previous report, Prof. Bone has continued to 
direct the research work upon the chemistry of coal at the 
Imperial College of Science and Technology, London, which 
he originally undertook in 1916 at the instance of the com- 
mittee. 

In connection with the question of the organisation of 
systematic investigations upon the chemical characters of the 
principal British coal seams, the committee reiterates the 
opinion expressed in its first report, namely, “that the re- 
sources, both of existing laboratories which have been estab- 
lished in this country for the special investigation of fuel 
problems, and of other laboratories where the technique of 
the subject has been developed, might be utilised more than 
they are in this connection, and that the time is ripe for the 
organisation of a scheme of systematic co-operative research 
aided by national funds in which all such laboratories may 
participate.” 

The committee regrets to say, however, that, notwith- 
standing the establishment of the Fuel Research Board, with 
large funds at its disposal, no attempt has apparently yet been 
made to organise any such comprehensive scheme as was 
recommended in 1916; and it wishes again to impress upon 
both the public and the Department of Scientific and Indus- 
trial Research the danger of sterilising fuel research by a 
policy of over-centralisation. On the contrary, it is of the 
opinion that what is most needed is a broadly-planned: policy 
which will aim at stimulating and assisting experimental 
work on the chemistry of coal, fuel economy, and cognate 
subjects everywhere throughout the whole kingdom. 


FuEL CONSUMPTIONS IN THE IRON AND STEEL AND OTHER 

| INDUSTRIES. 

The committee is actively co-operating with the Iron and 
Steel Institute in promoting fuel economy in iron and steel 
works. The committee has also been in touch with the 
Federation of British Industries with regard to the setting-up 
of an organisation for promoting fuel economy in industrial 
establishments generally, and for helping manufacturers by 
expert guidance on matters connected with the use of coal. 
The question was referred to a special Committee of the 
Federation, which reported to its executive that it was in 
the province of the Federation to initiate a scheme, which 
it hopes shortly to do. 


ELECTRIC POWER SUPPLY. 


The Committee has had under consideration the recent 
reports of various Government Committees upon the question 
of the reorganisation of public electric power supplies in 
Great Britain, which is now engaging the attention of Par- 
lament. Whilst recognising the need of such reorganisation, 
and gene.a:'¥ approving (a) of the proposed division of the 
country into areas in which the authorities dealing with the 
generation and main distribution of electricity shall be co- 
ordinated, and (b) of stundardising in each of such areas the 
frequency and voltage of the main transmission and dis- 
tribution system, the committee desires to reserve any expres- 
sion of opinion as to the best means of carrving out the 
needed reform until the Electricity Commissioners have been 
appointed and their specific recommendations for the various 
areas have been published. 


FUTURE STANDARDS OF PusLic Gas SUPPLIES. 


The committee hes had under consideration the report 
issued on January 20th, 1919 (Parliamentary Paper, Crd. 
105), by the Fuel Research Board in reply to the inquiry of 
the Board of Trade as to * What is the most suitable com- 
position and quality of gas and the minimum pressure at 
which it should be generally supphed, baving regard to the 
desirability of economy in the use of coal, the adequate 
recovery of by-products, and the purposes for which gas is 
mow used.” 

Recognising that the said report opened up important and 
far-reaching questions of public policy with regard to the 
manufacture and distribution of town’s gas, the executive 
referred the whole matter for detailed consideration to a sub- 
committee. The conclusions of this sub-committee were 
formally adopted by the committee as a whole, and incor- 
porated in the report as the findings of the committee on 
the subject. 

The committee generally agrees that, provided (a) that 
simple and effective means or apparatus could be devised, 
and put in general operation, for determining the heat units 
actually received by each individual gas consumer throughout 
the kingdom, and (b) that certain other conditions were 
assured, it would be more equitable to charge the consumer on 
a basis of ‘‘ heat units’’ than on one of *‘ cubic feet ’’ supplied. 

The committee also agrees generally with the Fuel Re- 


search Board's recommendations as to (a) the maximum limit 
of 12 per cent. of Inert constituents, and (b) the minimum 
pressure of two inches of water in the gas at the exit of the 
consumer's, meter. 

From inforination supplied to the committee it would 
appear that the average gross calorific values of the gas 
supplied during the year 1913 in six of the largest cities of 
Great Britain ranged from 620 to 540 B.TH.U. ‘Lhe proposal 
of the Fuel Research Board that in future gas undertakings 
may be allowed to supply, at their sole discretion, gas of 
any calorific value between 400 and 500 B.TH.U., ought to be 
very carefully scrutinised in all its bearings, especially as it 
involves a considerable dilution of the old * coal gas” by 
* water gas,” with consequent much higher carbonic oxide 
and lower methane contents. 

Its high carbonic oxide content makes water gas a poisonous 
gas, and, owing to its high hydrogen and low methane con- 
tents, its mixtures with air are very liable to back-tire. For 
these reasons it is not a desirable gas for domestic uses 
unless largely diluted; and any large admixture of it with 
coal gas in public supplies would undoubtedly add materially 
to the dangers of carbonic oxide poisoning and of gas explo- 
sions in houses. 

The 1899 committee, having in mind the nature of carbonic 
oxide poisoning and the faulty character of gas pipes and 
fittings in the poorer class of houses, considered that the 
carbonic oxide content of a public gas supply should in no 
circumstances be allowed to exceed 20 per cent., and only 
exceptionally 16 per cent. The Fuel Research Board’s re- 
commendations would allow of a gas company distributing a 
40 per cent. coal gas plus 60 per cent. water gas mixture, 
containing between 27.5 and 30.0 per cent. of carbonic oxide. 

The committee is unable to agree with the Fuel Research 
Board’s apparent endorsement of the proposition that the 
relative values of different grades of gases are strictly pro- 
portional to their calorific values. The chemical composition 
of the gas 1s not a matter of indifference to the consumer, 
and the cumulative results of 40 years of scientific research 
on the subject prove that the fundamental properties of the 
explosive mixtures formed by ditferent combustible gases 
with air, arising from their own peculiar chemical characters 
and modes of combustion, do affect profoundly their uses for 
power and heating purposes. 

Hitherto the public has been accustomed to using a gas 
containing 30 per cent. or more of methane, and it is impor- 
tant that such proportions shall not be unduly diminished. 
Accordingly the committee would urge the adoption of 0 
per cent. as a minimum methane content in a public gas 
supply intended for domestic consumption, 

The gas might be sold (as proposed by the Board) on a 
thermal basis, subject to the following provisos :— 

(a) That its methane content shall not be less than 2 per 
cent., its carbonic oxide content not more than 20 per cent., 
and its content of ` inerts” not more than 12 per cent. 

(b) That its gross calorific value per cubic foot at 60 deg. 
F. and 30 in. barometer shall not fall below 450 B.TH.U. 

The committee hopes that scientific men generally will 
strongly support the important recommendation made in 
the Board’s report in regard to sulphur purification. The 
tine has surely come for legislative action in the direction 
of making such sulphur removal generally compulsory for all 
large gas undertakings. 


DISCUSSION. 

In the absence of the chairman of the committee, the 
report was presented by Mr. R. Mond, who said that the 
colunnttee was of opinion that all the coals in Great Britain 
should be carefully examined and classified, so that they 
would know exactly the best uses to be made of them. Being 
anxious that there should be a survey of the coalfields of the 
country, the British Association Fuel Economy Committee 
had approached the Fuel Research Board with a view to a 
certain suro being set aside for the purpose, as it was beyond 
the means of the committee to do that work. That work was 
More important to-day than it was a few years ago, and the 
committee was anxious, in spite of the recalcitrant attitude 
taken up by the Fuel Research Board, that it should be 
driven home that a real survey of the collieries of the country 
could easily be made by the nation, or it might be done by 
the coal industry; it certainly was not a thing which should 
be done by a committee of chemists. : 

Sir Ropert Havrienp, F.R.S., said that in his own com- 
pany’s works they had thought that they knew a good deal 
about fuel combustion, and that they were using coal economi- 
cally, but when they called in a real scientific man on the 
subject the result was that in a couple of years they were 
able to save ten times the amount. He did not think there 
could be a more striking example of applied science to industry 
than that. He had brought this question of fuel economy to 
the notice of the Iron and Steel Institute, which intended to 
devote a whole day to the discussion of it at its autumn 
meeting. He had also brought it before the Federation of 
British Industries, which represented some 2,000 firms, and a 
committee had been formed bv the Federation with a view 
to going into the matter. This committee had already met 
on a number of occasions, and a valuable report would shortly 
be presented which he believed would result in further 
economies. It was of the highest importance to study the 
question of fuel efficiency, because there were hard times 
ahead. There was no doubt that the country had been very 
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wasteful in the past, and in America the waste was pro- 
digious. A walk round the works would often expose little 
points, and suggestions might come from those handling 
furances which could be applied to produce further economy. 
He had found by walking round among the men and stimulat- 
ing their interest, that they were only too willing to help in 
matters of economy. His experience had been that given 
proper interest, the workinan was always ready to help his 
employers. The Research Board was spending a good deal 
of money, and it was time it gave a little light upon what 
it was doing. 

Mr. C. E. STROMEYER said some very wild statements had 
been made. For instance, a Cabinet Minister had stated that 
the average consumption per H.P. was 7 lb. of coal; careful 
inquiry, however, bad shown that the figure was from 2} to 
8 lb. In some cases it was more like 2 lb., and it was by 
statements of this kind that the nation had been misled into 
hoping to get greater economies from power schemes than 
it was likely to get. In many textile factories there were a 
large number of small steam engines driving their machinery ; 
they were high-pressure-exhaust engines, but the exhaust 
system was used for heating purposes, and the result was that 
nominally the consumption of fuel was 7 lb., but for actual 
power purposes it was about one-third. In shipyards and 
works of that description where machines had to stand idle 
for long periods, electricity was much more economical than 
steam. In those cases power from a large power undertaking 
was a great advantage, but in the case of factories working 
continuously at a set speed, there could not be a better 
arrangernent than to produce the power in the works and 
use it direct. 

Mr. ARNOLD Lupton said he was glad the committee had 
suggested the limitation of carbonic oxide in gas. The intro- 
duction of this poison into our houses was horrible, and if 
it could possibly be reduced he would support the proposal. 

Mr. T. GouLpen (Gas Light & Coke Co.) agreed that a 
eurvey of the coal fields of the country was most important, 
because it would assist in getting the coal specially needed 
for gas manufacture and other special purposes. With regard 
to gas supply, he, and the gas industry generally, were 
entirely in sympathy with the policy of producing gas at the 
lowest possible cost consistent with reasonable safety. The 
interests of the consumer were also the interests of gas 
suppliers. It would be impossible to supply gas economically 
if there was any stipulated composition to adhere to. Gas 
manufacturers were great economisers of fuel. They not only 
made the best use of it from the thermal point of view, but 
they produced sulphate of ammonia and a large number of 
by-products which were absolutely necessary to the industries 
of the country generally. To restrict inerts would be to 
restrict econonty. 

Sir CHARLES Parsons (President of the Association) said 
that the view of Sir George Beilby was that the carbonisation 
of coal had not been successfully attacked on a scientific basis. 
He thought it was far too soon to judge the Fuel Research 
Board. Jt was working hard, and he believed that in about 
a year's time good results would be achieved. 

Prof. W. H. Watkinson said the country should have some 
further information as to why the output of coal had de- 
creased so much in this country and not so much in America. 
He felt that greater economies might be effected by super-gas 
stations than even by super-electrical stations, because he 
believed that the energy required throughout the country 
could be distributed as economically by gas as by electricity. 
In this country there was an objection to central heating, 
but if it were effectively carried out there was an enormous 
saving to be effected in coal. 

Lieut.-Colonel. Woopatt (Bournemouth Gas and Water Co.) 
criticised the suggested restrictions upon gas manufacture. 
What this country had suffered fromm was over-control. All 
that the gas companies asked for was greater freedom to 
carry on their industry not only in their own interests, but 
in the interests of the consumer. At the present time it was 
obvious from the proposals put forward that even the Fuel 
Board did not know what were the best conditions. 
„Prof. H. E. Armstrona, F.R.S., said they all had the 
greatest respect for Sir George Beilby, the head of the Fuel 
P a Board, but there was a strong feeling among 
emists that Sir George was keening the research to himself. 
i B however, be made an open one. The Iuel Research 
seat ad taken on the research, and had then warned 
a ody else off; that was absolutely unsound. Ideas were 
T ee 1n one individual or one centre. His own opinion 
it S that the gas industry could not exist many years on 

S present methods; it would be wiped out if it did not 
teform its methods. If Lord Fisher's programme was to be 
es out it would be necessary to obtain oil from coal in 
Chee but it could not be done with present methods. 
cae e gas industry was combined with a power-producing 
ndustry they could not solve the problem of using gas for 

eating purposes. Nobady would use gas for lighting pur- 
a in the future if they could help it. The gas industry 
uust be combined with an industry that was producing gas 
and a by-product. Within the past few months he had 
sen an experiment carried out with a ton of a particular 
coal which gave a most magnificent heating fuel, and in 
addition, 18 gallons of tar, 15 lb. of sulphate of ammonia, 
aug 8,000 or 9,000 cubice feet of gas. The smokeless fuel 
mounted to 72 per cent. of the original fuel. Sir George 

eilby was a verv reticent type of man, and they had got to 


force him to be less shy. 


Geological Section. 


Presidential Address by J. W. Evans, D.Sc., LL.B., F.R.S.— 
(Abstract.) | 


I propose to consider the methods by which the progress of 
geological research may be most effectively promoted, and 
to point out some directions in which I think it possible in- 
portant advances may be made in the early future. 

Many examples could be instanced of the services to geolo- 
gical science by those whose principal life-task lay in other 
directions. Such workers are unfortunately all too few— 
fewer, I fancy, now than they were before the pursuit of 
sport had taken such a hold upon the middle classes, and 
occupied so considerable a portion of their leisure hours and 
thoughts. It seems strange that there are so few of our 
fellow-countrymen or country-women who feel a call to scien- 
tific research, Even if the appeal to the imagination were 
not a sutlicient incentive to the cultivation of geology, one 
would have thought its economic importance would have 
been effective. Its intimate bearing on the probleins of agri- 
culture, engineering, water supply, and hygiene is too obvious 
to need emphasis, and it is scarcely more necessary to point 
out that all our fundamental manufacturing activities, without 
exception, are dependent on adequate supplies of materials 
of mineral origin. 

It is now recognised that no education in science can be 
considered to be up to university standard if it is limited to 
a passive reception of facts and theories without any attempt 
to extend, in however humble a way, the boundaries of 
knowledge. It is only by the consciousness that he is accom- 
plishing something which has not been done before that the 
student can experience the keen pleasure of the conquest of 
the unknown and acquire the love of research for its own 
sake. At present it is disheartening to realise how few of 


_those who have received scientific instruction understand 


the obligations under which they lie of themselves contribut- 
ing to the growth of knowledge. If they have once had the 
privilege of achieving individual creative work they will hence- 
forward desire to take advantage of every opportunity of 
continuing it. 

At present the analytical work of the Geological Survey is 
organised on a very modest scale in comparison with the 
personnel and equipment of the laboratory of the United 
States Geological Survey, though the quality of the work has 
been as a rule in recent vears quite as high. 

In the absence of facilities for obtaining rock analysis, 
petrological work in this country is at present seriously handi- 
capped. This is all the more remarkable in view of the fact 
that these rocks are closely connected with the pneumatolytie 
action that has given us almost all the economic minerals o 
the south-west of England, comprising ores of tin, tungsten, 
copper, lead, and uranium, as well as kaolin. Another direc- 
tion in which the work of the Survey could with advantage 
be extended is in the execution of deep borings on carefully- 
thought-out schemes. It seems extraordinary that no co- 
ordinated effort should have been made to ascertain the 
character and potentiality of this almost unknown land that 
lies close beneath our feet, and is the continuation of tbe 
older rocks of the west and north to which we owe so much 
of our mineral wealth. It is true that borings have been 
put down by private enterprise, but, being directed only by 
the hope of private gain and by rival interests, they have 
been carried ont on no settled plan, and the results and 
sometimes the very existence of the borings have been kept 


secret. 
If research is to be c 
it must be organised Sy 


arried out economically and effectively, 
ctematically and directed primarily 


with the aim of advancing knowledge. If this aim be well and 
faithfully kept in view, material benefits. will accrue which 
would never have been thought to be sufficiently probable to 
warrant the expenditure of money on prospecting. It is 
obviously only right that any commercial advantages resulting 
from investigations carried out at the public cost should accrue 
to the State, and, if this principle were adopted, expenditure 
by the Government on geological research on the lines I have 
suggested would be sooner or later recouped by the mineral 
weelth rendered available to the community. f 
There seems every reason to believe that advances 1n sub- 
marine geology will not only be of screntific interest, but will 
bring material benefits with therm. The working of coal 
seams and metalliferous Veins has been extended ontwards 
bevond low-water mark, and, if evidence should be forth- 
coming that valuable deposits underlie the shallower waters 
of the North Sea at any point, there 1s no rezson to doubt 
that mining engineers would find means of exploiting them. 
It seems quite possible that aff the shores cf Northumberland 
and Durham there are not only extensions of the neighbour- 
ing coalfield. but Permian rocks containing deposits of com- 
mon salt, sulphate of calcium (gypsum and anhydrite), and, 
above all, potash salts comparable to those at Stassfurt, which 
have preved such a souree of wealth to Germany. 
The problem of the structure and nature of the earth’s 
interior, inaccessible to us even hy boring, would seem at 
first sight to be well nigh insoluble. We can, however, gain 
important information about the physical conditions of the 
deeper portions from the reaction of the earth to the external 
forces to Which it is subjected, and still more from a study 
of the ‘preliminary " earthquake tremours that traverse ıt. 
These methods are, however, not applicable to the earth’s 
crust. Its physical characters appear to be distinct froin those 
of the interior, but very little is as yet definitely known 
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about them. It seems to be separated from the deeper por- 
tions of the earth by a surface of discontinuity at which 
earthquake vibrations travelling upwards towards the snrface 
may be reflected. The main earthquake vibrations appear 
to follow the curvature of the earth, and to be confined to 
its crust, instead of traversing the interior, ae is the case 
with the preliminary tremours. In these vibrations a period 
of about seventeen or eighteen seconds is usually predominant, 
and is believed to be due to the natural period of vibration of 
the earth's crust. There seems, however, to be no warrant 
for supposing that the lower surface of the crust is capable 
of free vibration. The velocity of the propagation of waves 
round the earth's crust, In all probability a complex process, 
is not the same as the true velocity of vibrations passing 
upwards and downward through the earth’s crust. ‘Those 
with a period of about 18 seconds appear to consist partly of 
horizontal vibrations and partly of vertical; the former would 
seem to correspond to waves of distortion, and the latter to 
waves of compression. However, in the present state of our 
knowledge of these vibrations such calculations are only of 
speculative interest. 

It deserves consideration, however, as to how far it may be 
possible to add to our knowledge of the earth’s crust by 
experimental work with a view to the determination of sur- 
faces of discontinuity by their action in reflecting vibrations 
from artificial explosions, a procedure similar to that by 
means of which the presence of vessels at a distance can be 
detected by the reflection of submarine sound waves. The 
ordinary seismographs are not suited for this purpose; the 
scale of their record, both of amplitude and of time, is too 
small for the minute and rapid vibrations which would be 
expected to reach an instrument situated several miles from 
an explosion, or to distinguish between direct vibrations and 
those that may arrive a second or two later after retlection 
at a surface of discontinuity. As the cylinder on which thé 
record is made would be only in motion while the experiment 
Was In progress, there would be no difhculty in arranging for 
a much more rapid movement. At the same time it would 
be desirable to dispense with any arrangement for damping 
the swing of tbe pendulum, which would be unnecessary 
with small and rapid vibrations, and would tend to suppress 
them. It is possible that it might be better to employ a 
seisinograph which records, like that devised by Galitzin 
shortly before his death, variations of pressure expressing 
terrestrial acceleration, instead of one which records directly 
the movements of the ground. It would, however, probably 
be found desirable to substitute for the piezo-electric record 
of pressure employed by Galitzin a record founded on the 
effect of pressure in varving the resistance in an electric 
circuit. This is. in fact, the principle of the microphone and 
most modern telephone receivers, but quantitatively they are 
very unreliable. This would not matter so much for the 
present purpose, where the time of transmission is the most 
Muportant feature in the evidence, but satisfactory results 
even in this respect appear to be given by Brown’s liquid 
mierophone, from which the record could be taken, if desired, 
by means of the reflection of a mirror, attached to the needle 
of the galvanometer. Evidence of the structure of the earth's 
crust is also afforded by observations on the direction and 
magnitude of gravitation whieh have been carried out in 
considerable detail in India and the United States. At the 
present time the problem of correlating the variations observed 
with the underground structure is only in an embryonic stage. 

The same reinarks apply to the results obtained by magnetic 
surveys. Apart from the marked effect of masses of magnetite 
in the immediate neighbourhood of the surface, local magnetic 
irregularities appear to be mainly determined by the presence 
of basic igneous rocks, but there seems to be considerable 
room for research as to the relation between these phenomena 
and the form and composition of an igneous intrusion. 

In this review of some of the possibilities of geological 
research I cannot claim to have done more than touch the 
fringe of the subject. In every direction there is room for 
the development of fresh lines of investigation, as well as 
for renewed activity along paths already trodden. 


How the Sun might have become a Magnet. 


By Sik JOSEPH LARMOR. 
Section A.—Mathematical and Physical Sctence.—Abstract. 


The obvious solution by convection of an electric charge, 
or of electric polarisation is excluded; because electric fields 
in and near the body would be involved, which would be too 
enormous. Direct magnetisation is also ruled out by the high 
temperature, notwithstanding the high density. But several 
feasible possibilities seem to be open. 

1. In the case of the sun, surface phenomena point to the 
existence of a residual internal circulation mainly in meridian 
planes. Such internal motion path around the solar axis 
planes. Such internal motion induces an electric field acting on 
the moving matter; and if any conducting path around the 
solar axis happens to be open, an electric current will flow 
round it, Which may in turn increase the inducing magnetic 
field. In this way it is possible for the internal cyclic motion 
to act after the manner of the evcle of a self-exciting dynamo, 
and maintain a permanent magnetic field from insignificant be- 
ginnings, at the expense of some of the energy of the internal 
circulation. Again, if a sunspot is regarded as a superficial 


source or sink of radial flow of strongly ionised material, with 
the familiar vortical features, its strong magnetic field would, 
on these lines, be a natural accompaniment; and if it were 
an inflow at one level compensated by outflow at another level, 
the flatness and vertical restriction of its magnetic field would 
be intelligible. 

2. Theories have been advanced which depend on a hypothe- 
sis that the force of gravitation or centrifugal force can excite 
electric polarisation, which, by its rotation, produces a mag- 
netic field. But, in order to obtain sensible magnetic effect, 
there would be a very intense internal electric field such as 
no kind of matter could sustain. That, however, is actually 
got rid of by a masking distribution of electric charge, which 
would accumulate on the surface, and in part in the interior 
where the polarisation is not uniform. ‘The circumstance that 
the two compensating fields are each enormous is not an 
objection; for it is recognised, and is illustrated by radio- 
active phenomena, that molecular electric fields are, in fact, 
enormous. But though the electric masking would be com- 
plete, the two distributions would not compensate each other 
as regards the magnetic effects of rotational convection; and 
there would be an outstanding magnetic field comparable with 
that of either distribution taken separately. Only rotation 
would count in this way; as the effect of the actual translation, 
along with the solar system, is masked by relativity. 

3. A crystal possesses permanent intrinsic electric polarisa- 
tion, because its polar molecules are orientated; and if this 
natural orientation is pronounced, the polarisation must be 
nearly complete, so that if the crystal were of the size of the 
earth 1t would produce an enormous electric field. But, great 
or small, this field will become annulled by masking electric 
charge as above. The explanation of pyro-electric phenomena 
by Lord Kelvin, was that change of temperature alters the 
polarisation, while the masking charge has not had opportunity 
to adapt itself, and piezo-electric phenoinena might have been 
anticipated on the same lines. Thus, as there is not complete 
compensation magnetically, an electrically neutralised crystal- 
line body moving with high speed of rotation through the 
ether would be expected to produce a magnetic field; and a 
planet whose materials have crystallised out in some rough 
relation to the direction of gravity, or of its rotation, would 
possess a magnetic field. But relativity forbids that a crystal- 
line body translated without rotation at astronomical speeds 
should exhibit any magnetic field relative to the moving 
system. 

The very extraordinary feature of the earth's magnetic 
field is its great and rapid changes, comparable with its whole 
amount. Yet the almost absolute fixity of length of the 
astronomical day shows extreme stability of the earth as 
regards its material structure. ‘This consideration would seem 
to exclude entirely theories of terrestrial magnetism of the 
type of (2) and (3). But the type (1). which appears to be 
reasonable in the case of the sun, would account for magnetic 
change, sudden or gradual, on the earth merely by change of 
internal conducting channels; though, on the other hand, it 
would require fluidity and residual circulation in deep-seated 
regions. In any case, in a celestial body residual circulation 
would be extremely permanent, as the large size would make 
effects of ordinary viscosity nearly negligible. 


The Simplex X-ray Apparatus. 


In Section A, inathematical and physical science, was ex- 
hibited an X-ray apparatus manufactured by Messrs. Newton 
and Wright, of London, a feature which primarily distin- 
guished the apparatus being the fact that all mechanical 
mechanism can be eliminated when the supply current avail- 
able is alternating. For this reason it has been given the title 
of ** Simplex.” The first outtits made on this principle were 
the field service sets used by the American Army in France, 
but the apparatus which is now being placed on the market 
is the first to be manufactured entirely in this country. 
The apparatus can only be used with the radiator type of 
Coolidge tube, and the firm now has in course of construction 
a tube holder and protective shield specially suitable for attach- 
ment to this apparatus. . 

The elimination of all moving parts from the apparatus 1s 
made possible by the radiator type of Coolidge tube, which 
has the property (between limits) of completely rectifying an 
alternating current, it can therefore be energised by a high- 
tension transformer without the aid of any mechanical or 
other form of rectifier. ‘The advantages of this will be apparent 
to all X-ray workers, as it means simplicity and compactness 
of the apparatus coupled with the entire absence of noise. 
When 2 direct-current supply only is available a rotary con- 
verter can be included to produce the necessary alternating 
current; this machine need not necessarily be contained in 
the apparatus itself, but can be fitted in another room. 

In the Simplex No. 1 apparatus, the output obtainable has 
been limited and fixed in quantity, as by doing so it is pos- 
sible to make the efliciency of the transformer so high that, 
while keeping the power employed within the lintitations of 
ordinary electric light wiring, X-ravs of very reasonable 
volume can be produced. The apparatus can, therefore, be 
worked from an ordinary lighting socket without any special 
wiring being required, and under these conditions an output 
up to 5 milliamperes at a 5-in. equivalent spark gap can be 
obtained according to the voltage of the supply mains avail- 
able. Owing to the output being a fixed factor it is only 
necessary to vary the time of exposure according to the part 
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of the body which it is required to radiograph, and a simple 
chart is being prepared indicating at a glance the exposure 
required. A copy of this will be supplied with each outfit. 

The apparatus which is at present being made is designed 
in the form of a trolley suitable for hospital ward work, but 
its use is by no means limited to this purpose; it is mounted 
on large caster wheels, and is provided with a pair of handles 
for carrying. The outfit includes a pair of helix reel 
cables, the reel on the cathode side being specially constructed 
to take the twin flexible cable necessary to carry the filament 
current. A milliamperemeter is also provided which is con- 
nected in the transformer circuit at the point of zero potential 
--although reading the current passing through the tube this 
instrument is itself practically earthed, and consequently it 
can be mounted on the cabinet near the control switch in- 
stead of having to be placed near the tube on the highly 
insulated support hitherto required. 


Radio-Telegraphic Investigations Committee. 
Sm OLIVER LopGE, Chairman; Dr. W. H. Eccues, Secretary. 


Section A.—Mathematical and Physical Science.—(Abstract). 


Dorine the past twelve months the war-time restrictions on 
wireless telegraphy have continued in operation. A few sta- 
tistical records from British Colonial wireless stations have 
been sent regularly to the committee, and occasional informa- 
tion from other parts of the world has been received. In 
connection with the solar eclipse of May 29th, 1919, the 
committee arranged for the carrving out of experimentson the 
effect of the eclipse on signals transmitted across the central 
lme. The British Admiraltv stations at Ascension and the 
Azores transmitted continuously during the transit of the 
umbra across the Atlantic Ocean. Observing stations north 
of the equator were for the most part asked to listen to 
Ascension for at least an hour about the time when the 
umbra passed between themselves and Ascension: observers 
south of the equator were asked for the most part to listen to 


the Azores. Certain selected stations north of the 
equator were asked to listen to the Azores. so asg to 
afford check observations upon the variations which 


might be observed in signals passing across the central 
line of the eclipse. and, similarly, selected stations 
south of the central line were asked to listen to Ascension. 


The American station at Sayville also transmitted a pro- 
gramme during a portion of the period of the eclipse, and 
arrangements were made for special experiments between 
Darien and the Falkland Islands, and between an Egyptian 
station and a South African station. ‘The main portion of the 
experiment hinged upon Ascension. The umbral cone passed 
from west to east, and was expected to effect in succession 
the strength in which signals were received at such stations 
as Demerara, Jamaica, the stations on the coast of the United 
States and Canada, stations in Ireland, England, France, 
Italy, in the Mediterranean and Egypt. 


The Limitations of Relativity. 
By W. J. JOHNSTON and Sir Josepa LARMOR. 
Section A.—Mathematical and Physical Science.—(Abstract.) 


THe following propositions are believed to be valid, on the 
basis of a concise symbolic calculus, subject, of course, to 
critical verification. 

(1) If a field of physical activity possesses the two char- 
acteristic properties (1) that the quantities which define it are 
propagated through the ether with a single constant velocity, 
and (11) that translatory uniform convection as a whole through 
the ether produces no modification in the field, then it is neces- 
sarily restricted to the special type of the electrodynamic field 
as formulated by Maxwell. 

(2) A field of gravitation is included as the limiting form of 
such a type when the velocity of propagation becomes very 
great. As like source is now to attract like, the energy of the 
field must be kinetic and not elastic. The question of inter- 
action between a field of gravitation and electric fields or rays 
of light is, of tourse, a separate and fundamental one, indepen- 
dent of theories of relativity, and is now being put to refined 
test by astronomical observation. 

(3) If time were linked with space after the manner of a 
fourth dimension, relativity in electrodynamic fields would be 
secured as above, but the sources of the field could not be per- 
manent particles or electrons. If physical science is to evolve 
on the basis of relations of permanent matter and its motions, 
time must be maintained distinct from space, and the effect of 
convection must continue to be thrown on to the material 
observing system in the form of slight modification of its 
structure. 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited ta submit particulars of new or impr 


oved devices and apparatus, whieh will be published 


uf oonsidered of sufficient interest. 


ee 


The ‘* Seewer’’ Pelton Wheel Regulator. 


A new type of spear regulator for Pelton wheels has re- 
cently been introduced by M. Seewer, a Swiss engineer, and 
has been successfully tested at the Zurich Polytechnic. 

„As will be seen from fig. 1, which gives a longitudinal sec- 
tion of the regulator attached to a Pelton wheel, the distinc- 
tive feature of the design consists in the use of a series of 
pivoted vanes P inside the nozzle, arranged round the 


Fig, 1—LonairuprnaL SECTION OF ‘“‘ Srewer’’ REGULATOR. 


central spear in the shape of a symmetrical star. By means 
`» a ample mechanism the vanes are all equally inclined or 
kept parallel to the axis of the nozzle. In the latter position 
they Produce no effect upon the issuing cylindrical water jet 
(fig. 2), which then exerts its maximum force upon the runner 
buckets. The smallest inclination. however, acts upon the 
jet in a, remarkable manner, changing it, as shown in fig. 3, 
into a cone, this effect being more and more accentuated as 


the inclination of the vanes is increased. The deflector used 
is pierced to pass the cylindrical jet, but on the operation of 
the vanes it intercepts the coned jet, and in this way 
suppresses its action upon the wheel buckets. 

As the vanes only effect the dispersal of the jet without 
reducing the rate of flow, their action does not give rise to 
any excess pressures or’ water hammer in the pipe line. 
Moreover. the reactions of the water on the front and back 
faces of the vanes being balanced, they can turn on their 
axes, and respond almost instantly to load fluctuations, whilst 
the power required to actuate them is reduced to a minimum. 
The maximum inclination of the vanes 1s 20 degrees. Thev 
are actuated by means of the servo-motor s, through the 


\ 


Fig. 2.—NorMa Form] 


Fic, 3.—JET FORMED WHEN 
OF JET. 


THE VANES ARE INCLINED, 


governor R. which also controls the movement of the 
spear through the second servo-motor sı. Hand regula- 
tion can also be made, if desired, by engaging the hand- 
wheel v with the control spindle through the clutch e. 

When sudden changes in the load occur the two servo- 
motors act together; the one controlling the vanes acts in- 
stantly. that of the spear completing its effect. With onlv 
small fluctuations in the load the spear servo-motor alone 
comes into play, and the vanes remain inoperative. 

In the Schweizer Bauzeitung of May 31st and June 7th, 
Prof. Prasil. of the Zurich Polytechnic, who supervised the 
tests gives the results with a number of tables and diagrams, 
and reports in favour of this system as constituting a notable 
advance in the regulation of Pelton wheels.—Génite Civil. 
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G.C.A. Lamp Renewers. CORRESPONDENCE. 
These practical tools, illustrated in figs. 4 and 5, and manu- Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


factured by the G.C.A. MANUFACTURING Co., Pittsfield, Mass., 
U.S.A., enable lamp renewals to be made easily from the 
ground without the necessity of pole climbing or the use of 


the following week. Corre should forward their communi- 
cations at the earliest possible moment. No letter can be published 
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Fics. 4 AND 5.—LaMp RENEWERS. 


ladders. It is claimed that they save expense, time, labour, 
lamps, and delay in renewals, as well as the hazard of injury 
to employes. They are made in two types and four models. 
The series type pulls the socket and lamp together, and re- 
places the refused socket with the lamp, as shown in fig. 4. 
The multiple type unscrews and replaces bulbs having fixed 
sockets, and an attachment will remove broken bulbs.— Elec. 
News. 
A Tramway Seat Indicator. 

A tramway and omnibus seat indicator, which we under. 
stand has been perfected by Mr. G. F. Bau, 4, Featherstone 
Buildings, High Holborn, London, and 8&8, Pitt Street, 
Sydney. has been designed to eliminate delay and confusion 
which often occur as the result of the public being unable to 
see the number of vacant seats at the top or outside of these 
vehicles, particularly after dark. By the use of this indicator 
the number of seats vacant is shown clearly in bold figures. 
If no seats are vacant. the figure O appears on the dial; if 
figure 7 is shown and two persons ascend the stairs, the 
figure 5 at once appears, or, conversely, if two persons 
descend, then the figure 9 is indicated. The mechanism 
within the indicator is very simple, strongly constructed, and 
cannot get out of order; it is operated by a slight movement 
of an iron tread on two of the steps. The indicator may be 
fixed at any convenient position or placed flush in the rise 
of one of the steps. The device should materially assist in 
the efficient working of cars; besides the convenience afforded 
to the publie it gives the conductor a check on the number 


of passengers outside. 


Roads and Transport Congress and Exhibition.— 
This event has been arranged for November 20th to 27th, at the 
Roval Agricultural Hall, London. The papers to be read include 
the following :—‘‘ The Consolidation and Amendment of the High- 
ways Law,” by H. Hampton Conpnall; “The Conditions Under 
which the Heavier Types of Vehicles may Use the Roads. with 
Special Reference to their Liability for Extraordinary Traffic 
Damages.” by Sydney G. Turner: two papers on “The Weight, 
Conetruction and Speed of Mechanically-Propelled Vehicles in 
Relation to the Construction and Maintenance of Roads ‘’—one 
pap?r to be read by a manufacturer of such vehicles. and the other 
hy a road engineer (Albert. E. Brookes, County Surveyor, Durham) ; 
‘Provisions for, and Development of, Traffic in the Future, with 
Snecial Reference to () the Provision of New Roade, (>) Road 
Finance, and (c) Provision of New Transport Services,” by W. Rees 
Jeffreys. Among the firms announced in the preliminary liat of 
exhibitors are :-—W. & T. Avery, Ltd. : Edison Accumulators, Ltd. : 
General Vehicle Co.. Ltd.: J. & E. Hall. Ltd.: Hadfields, Ltd ; 
Ransomes, Sims & Jefferies. Ltd. ; Tilling-Stevens, Ltd. 


unless we have the writer's name and address in our possession, 


Noiseless Tramcars. 


_ Among the non-technical portion of the community there 
IS a growing antagonism to tramways and tramway systems. 
The rails tend to make the roads unsafe for vehicular trattic, 
the overhead equipment is anything but beautiful, and, in 
addition, the noise usually associated with modern tramcars 
is best described by the word ‘‘ nerve-racking.’’ 

This seems to me to be a direct challenge to British tram- 
way engineering. Surely the engineers responsible for the 
design of our tramways can devise some means of absorbing 
the shocks and incidentally the noises which are at present 
part and parcel of strect cars. 

It is evident that unless some improvement is made in this 
direction in the very near future, public opinion throughout 
the country will begin to substitute rival methods of trans- 
port, such as motor omnibuses. 

I am persuaded that if a little serious attention be devoted 
to this feature it is possible for a *‘ noiseless’’ tramcar to be 
evolved, which would make this form of city travelling a 
pleasure instead of a painful necessity as at present. 

If tramway engineers reply that ıt is impossible to reduce 
the noise, then the conclusion to be drawn is that electric 


tramways are played out. 
8 E. E. Walker. 
Birmingham, September 16th, 1919. 


Balancing and Alignment of the Alternator Rotor. 


I thank Mr. Kelman for raising the points in regard to my 
article, and have pleasure in replying to the most important 
ones as follows :— 

1. The details contained in the article are facts, and they 
occurred in @ large power house not many miles from the 
place where I am writing. 

2. Referring to the firing of end shields, Mr. Kelman has 
probably in mind the old type of felt wipe shield with which, 
of course, firing was impossible. I have known the modern 
shield, with gun-metal labyrinth sections, to fire a!though 
when stationary a clearance of at least .008 in. was ascertained. 

3. After running in, any vibration may be said to be due 
to defective balance. During running in, excessive vibration 
may be due to anything from defective balance to a defective 
thrust block or grinding of labyrinth packings. 

4. The use of two balancing weizhts in separate grooves 
is certainly much better than one weight, since a finer 
adjustment may be obtained. 

C. Sylvester, A.M.I.E.E., &c. 
Coventry, September 2th, 1919. 


s.r.o ` — oe 


Free Advice. 


Why are engineers expected to give free advice to all and 
sundry? We are approached by directors of companies, 
manufacturers, &c., for details of the behaviour of such and 
such an engine or plant, for the cost of a certain installation, 
the size of motor required for such a purpose, &c. 

Quite a proportion of such inquiries come from directors 
of electrical concerns who have their own engineer, and are 
an indirect method of getting a second opinion. 

Legal directors are experts at this, they are at home on 
cross-examination and pump expert opinion without trouble. 

Ask one of these gentlemen a legal question and you find 
an oyster (requires a gold—or post-war—paper knife to open). 
Why cannot engineers keep their experience for sale, or at 
least for the benefit of brother engineers? Let these direc- 
tors pay for a second opinion or risk the opinion of the 
engineer they pay to manage their property. 

Representatives of engine and plant manufacturers—whether 
trained engineers or not—and municipal and company en- 
gineers will get out schemes for prospective customers. The 
first are out of control, and their schemes confined to the 
goods they have for sale, but the second class should not 
interfere with the work of the consulting engineer. 7 

The medical man refers one to the specialist, the solicitor 
to the barrister, and the architect requires the quantity sur- 
vevor; why cannot engineers act likewise? 

Why not require payment for our experience? Most of 
us had to pay pretty stiffly for it. 

A.M.I.E.E. 


Szptember 19th, 1919. 


Appointments in India. 


The statement made by some advertisers that a rupee Js 
worth one shilling and tenpence is very misleading to those 
about to apply for berths in India, as they calculate by that 
that they will be getting an equivalent to £1 for every 
Rs. 11. That is only the commercial value of a rupee, as 
fixed bv the international rate of exchange. Before the war, 
and well into 1916, a rupee was worth one shilling and four- 
pence, or Rs. 15 to £1. Since the war, the cost of living 
and common necessities, including servants, has greatly 1n- 
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creased, so that a rupee is only worth, in spending value, 
three-quarters of what it was worth in pre-war days. l 

In big cities like Bombay and Calcutta a single man will 
have to pay about Rs. 150 per month for board and lodging 
if he wishes to live fairly decently. He will find conveyances 
a fairly large item, as Europeans nearly always travel by 
gharries (Victoria carriages) or taxis. 

Just now there is a great demand for engineers in India, 
and there will naturally be many leaving England to take 
up appointments there. I would advise them first, to make 
full investigations as to how much better off they will be 
in India, in pocket and health, than in England after a few 


years. 
W. T. I. Turner. 
Kentish Town, N.W. 
September 22nd, 1919. 


Boiler-house Practice. 


Mr. F. D. Napier’s letter published in the Review of the 
12th inst. points to the difticulty of obtaining accurate data 
by which the engineer may readily know what his boilers 
are actually generating from a given amount of fuel. Surely 
the best system is to install relable steam flow meters. 
‘These are, 1 believe, fairly reliable; they give a record of the 
total steam passed and also chart readings by which one 
can see the consumption of engines or other users over a 
period, and have Indicators to show the bow at any moment. 

This appears to me to be the best method of arriving at 
what any boiler is doing, and what any steam unit is con- 
suming. The meters I have in mind are made by George 
kent, Ltd. 


: Wm. Jealous. 
London, S.E., September 17th, 1919. 


Compilation of Trade Publications. 


Mr. F. N. Pickett, referring to my letter of August 138th, 
on the above subject, fully endorses the spirit of my remarks 
so far as he confines himself to the subject. I make allowance 
for the light-hearted way ın which he Irreverently brackets 
my name with certain public notabilities (although for the 
lite of me I cannot understand how he managed to bit upon 
such an eminent trio!), but I will leave it at that, as the 
matter is really too serious to indulge in personalities. 

So far as his concluding remarks are concerned, I am able 
to state that not only has a workable scheme of engineering 
publicity been formulated, which will give “real practical 
service,’’ but the scheme has actually been demonstrated 1n 
the compilation of the booklet entitled ‘‘ Les Progrès de 
Vhlectriaté Appliquée,’ copy of which I am enclosing for 
your perusal. 

This booklet is the practical outcome of the effort of certain 
members of the ‘* Beama’’ to produce by co-operative means 
a booklet for distribution at the Athens Exhibition. For some 
tine now, British manufacturers—particularly those interested 
In overseas trade—have realised the important part which 
comprehensive literature plays in building up overseas con- 
nections. Generally speaking, British enterprise has not been 
lacking in supporting trade exhibitions, and in going out 
to meet in fair competition our various rivals for overseas 
markets. It has often been noticed that German publicity 
methods before the war, and American publicity methods 
of to-day, are superior to our own. This has in many cases 
enabled them to secure business which might well have come 
to us, even when they have not offered the advantage In 
design, construction, or even in price. 

[ agree with Mr. Pickett that the credit for inception and 
carrying out of this effort for the members of the ‘* Beaina ” is 
not attributable to any of the so-called advertising experts; 
indeed, it is my belief that no advertising service, so-called, 
exists in this country at any rate, which is capable of giving 
Teal service to technical advertisers or in improving generally 

ritish engineering publicity. 

I repeat the contention in mv letter of August 18th that 
I believe that co-operative effort is the only solution to the 
Present problem, which Mr. Pickett, among others (not 
politicians), fully agrees exists. I hesitate to trespass further 
upon the hospitality of your columns to enlarge upon the 
enormous possibilities of co-operative effort in British en- 
gineering publicity methods, but if you wish I should be 
very glad to draft an article bearing on the many aspects of 
this matter for publication in an early edition of the ELEC- 


TRICAL REVIEW, 
P. W. Laverick. 
London, September Brd, 1919. 


Loose-leaf Pocket Books. 


In answer to vour query in the current issue. T am unable 
“sav whether the American publisher got the idea from 
the British source you mention, but it is significant that the 
so-called t Lefax system” was started seven vears ago. or 
two vears after Walker's Engineer's Pocket Book appeared 
on the market. i 

enclose a copy of the Tefax Magazine, which refers to 
the above remark on page 51. While this magazine 1s issued 
monthly, and in conjunction with the data-sheets, it must 
not be confused with them as they are distinct. The pub- 


lication of these data sheets is partly governed by requests 
received from subscribers to the magazine. 

My chief objection to the Lefax system is that the American 
Wire gauge, gallon, and ton are not of our dimensions, and 
consequently a number of the sheets are of little service to 
a Britisher. Now, why cannot we get out a “ system’”’ on 
similar lines in this country? I would gladly co-operate 
myself in such a useful enterprise. 


C. A. Smith, A.Am.I.E.E. 
Birmingham, September 22nd, 1919. 


[It is clear that the system referred to by our correspondent 
has been very highly developed, and is a living system—the 
data sheets are not issued once for all, or even at intervals 
of years, but are constantly being revised, replaced, or added 
to. Moreover, they are regularly published in nine classes, 
mainly concerned with the engineering industries. The 
scheme is certainly one to be commended.—Ebs. Erc. Rev.] 


Is there a Portable Sonometer ? 


In your editorial last Friday, on p. 354, you mentioned 
that an Instrument was required, ‘‘so that the investigator 
could study sounds of all kinds in a quantitative manner.” 
Such measurements as you refer to have, I think, been made 
by means of (1) Rayleigh disk; (2) telephone and galvano- 
meter; (3) tuning forks associated with mirrors. Noise 
in rooms has been measured quantitatively by means of a 
telephone against a standard source of sound produced by a 
buzzer. A description of measurements of the first three 
types can be found in the following papers :— 


Berger: Gesundheits Ingr., v. 34, p. 925, 1911. 
Henchy: Naturwissenschaften, v. 5, p. 97, 1917. 
Ottenstein: Gesundheits Ingr., v. 86, p. 433, 1913. 
Weisbach: Ann. der Phys., v. 33, p. 763, 1910. 
Taylor: Phys. Review, v. 2, p. 270, 1918. 
McGinnis: Phys. Review, v. 32, p. 128, 1911. 
Watson: Phys. Review, v. 7, p. 125, 1916. 
Tufts: Amer. Jour. Science, v. 11, p. 337, 1901. 


It is true enough that none of the instruments mentioned 
above are portable, but are you quite sure that no such 
portable Instrument exists? 


London, E.C., September 22nd, 1919. 


[We cannot be certain that no such instrument is in exist- 
ence, but we never heard of one.—Evs. Erec. Rev.] 


Alec. B. Eason. 


Automatic Heat Control. 


Your leading article on ‘‘ Automatic Heat Control” is of 
particular Interest, as it is a problem which I was calléd upon 
to deal with as far back as 1903; the purpose of the apparatus 
was to provide a chamber suitable for the cultivation of ` 
bacteria for research purposes at the University of Edin- 
burgh, in connection with the newly-established chair of 
Public Health and Sanitary Science. 

Much of the apparatus installed was imported from Ger- 


many, including temperature controlling apparatus regulated 


by means of a mereurial thermometer. 

It was found in practice, however, that every time the cir- 
cult was ‘made ” or "broken ” due to a change of tempera- 
ture in the room, a portion of the mercury was evaporated 
and recondensed in the thermometer tube above the contact 
line, with the result that the temperature gradually rose until 
it was unsuitable for the purpose for which it was intended, 

I enclose an abstract of a paper which I read before the 
Royal Scottish Society of Arts on the apparatus which I made 
to replace that supplied from Germany, and which is still, I 
understand, 1n use. 

I have installed similar apparatus for culture purposes since 
then, but instead of using water circulation have furnished 
heat by means of modern radiators, and the arrangement is 
exceedingly accurate. 

For industrial purposes where a temperature variation of 
several degrees might be allowed. a simple device might be 
used and the magnetically controlled switch could be elini- 
nated, materially reducing the cost of the apparatus. 


Basil A. Pilkington. 
Edinburgh, September 17th, 1919. 


[The paper (January Ith, 1904) describes apparatus con- 
trolled by a bimetallic thermostat, which closes the circuit of 
a relay when the temperature rises above the normal and 
cuts out a heating device.—Eps. Erec. Rev. ] 


Japanese Hold on Indian Trade.—A correspondent of 
The Times says that during the war Japanese traders obtained a 
strong hold on the Indian market. In the year 1918-19, importa 
into India from Japan reached a value practically equivalent to 
one-fifth of India’s total import trade. In 1911 there were only 32 
male Japanese in India: there are now large Japanese colonies 
both in Calcutta and Bombay, which appear to be steadily growing 
in numbers and importance. Three Japanese exchange banks. 
moreover, are carrying on business in India, whereas three years” 
ago there was only one. : 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Skrton-Jones, O'DELL AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


22,023. “Sparking plugs.” W. T. Samir. September 8th. 


22,036. ‘‘ Wireless telephony system.” W. P. THosvson. (Soc. Francise 
Radio Electrique.) September 8th. 


22,039. ‘* Thermionic devices." J. Scotr-Taccart. September 8th. 
22,042. “ Magneto motor.” D. SucnostawERk. September 8th. 


22,068. “ Electrodes for electric furnaces, &c.'" NORSKE AKTIESELSKAB FOR 
ELEKTROKENISK INDUSTRI NORSK INDUSTRI-HYPOTEKBANK. September 8th. (Nor- 
way, January 17th.) 

22,074. *" Electrical apparatus.” British THomson-Houston Co. (General 
Electric Co.) September 8th. 


22,090. * Electric tramways.” C. H. Watkins. September 8th. 


22,091. ‘* Control devices for electrically-driven lifts, cranes, winches, &c.”’ 
V. Breeze and A. West & Co. September 8th. 


22,098. ‘* Commutators for internal-combustion engines.” S. S. CHENHALL. 
September 8th. 


22,099. “ Wireless telegraph and telephonic apparatus," L. G. REDMOND- 
Howarb. September 8th. 

22,105. *‘ Operating synchronous telegraph systems.” A. E. O’DeLt. (Wes- 
tern Union Telegraph Co.) September Bth. 

22,114. “ Pulleys for trolley poles of electric tramers, &c.’’ G. A. BisHop 
and R. A. Cuapwick. September 9th. 


22,118. ** Electric-light fittings, &., for vehicles.” H. Gray. September 9th, 


22,126. ‘“‘ Sparking plugs.” H. Loseron. September 9th. 


22,127. " Electromagnetic wave navigational systems.” W. P. THOMPSON. 
(Bethenod.) September 9th. 


22,155. “Sparking plugs.” D. McLatcutin. September 9th. 


22,162. “ Electrically-operated lifting-jagk.” F. W. Berwick & Co. and M. 
H. L. Sizatke. September 9th. 


22,171. “‘ Telephone receivers.’ 


>’ E. HatusporF. September 9th. 

22,172. “ Fastening toothed wheels in magneto-elcctric ignition apparatus." 
ScintiLta. September 9th. (Germany, October Ist, 1918.) 

22,173. “ Apparatus for diminishing injurious earthing currents in earthed 
high-pressure sets.’ Axt.-Ges. Brown bBovert cT Cie. September 9th. 
(Switzerland, December 23rd, 1918.) 

22,175. *“‘ Electric relays." BRITISH WesTINGHOUSE ELecTRIC AND MANUFAC- 
TURING Co., G. A. Cheetham and H. Lister. September 9th. 

22,184. “ Cooiing and ventilation of dynamo-electric machines.” K. 
Baumann and British WESTINGHOUSE ELECTRIC AND MANUFACTURING Co. Sep- 
tember 9th. 

22,205. “ Means for locking electric switches.” G. T. Waite. Septem- 
ber 10th. 

22,206. “ Means for indicating faults in electric inito circuits of internal- 
combustion engines.” G. T. Waite. September 10th. 

22,240. “ Means for sound reproduction for gramophones.” T. HvubdcGELL. 
September 10th. 

22,247. “ Electro-magnetic braking apparatus for electric railway, &c., 
vehicles.” G. L. MeyraktH. September llth. 9 (Switzerland, September 19th, 
1918.) 

22,263. “ X-ray apparatus,” British THomson-Houston Co. (General Elec- 
tric Co.) September 10th. 

22,287. “Installation for charging a battery of accumulators.” F. MAURON. 
September 10th. (Switzerland, September 10th, 1918.) 

22,288. ** Current-reversing devices for dynamos turning in both directions.” 
F. Mauron. September lOth. (Switzerland, September lUth, 1918.) 

22,289. “ Automatic voltage regulation of variable-speed dynamos.” F. 
Mauros, September 10th. (Switzerland, September l0th, 1918.) 

22.200. “Automatic regulation of parallel working of variable-speed 
dynamos and accumulators.” F. MAURON. September lOth, (Switzerland, 
September lUth, 1918.) 

22,299. “ Dynamo-electric machines.” E. J. Har{Įman and E. Le Bas. Sep- 
tember 10th. 


22,302. ** Obtaining alternating currents of any frequency from = three-phase 
systems of any other frequency.” A. M. TAYLOR. September 10th. 

22,304. “ Intercommunication telephone systems. H. Roginson, Septen- 
ber llth. 

22,313. “ Devices for cutting off current of electric lifts, &c., when gates 
are open.” A. BennetT and ENGLIisn Sewing Cotton Co. September 11th. 
> T. COUGHTRIE. September llth. 

22,332. ‘* Telegraph printing-machines.” AUTOMATIC TELEPHONE MANUFACILR- 
inc Co., H. H. Harrison, F. G. REDFORD and S. R. SMirH. September llth. 

22,308. “ Method of control for battery-driven electric motors.” R. M. 
Ertis. September llth. 


22,331. ‘* Series_current relay. 


22,371. " Electric motor control systems.” T. ZweicBekck. September 11th. 


22,377. *“ Process for manufacture of zinc cylinders for primary batteries.” 
S. O. Cowerk-Cocts. September llth. 

22,378. ‘ Means for punching telegraphic tape.” R. N. Vyvyan. S-ptem- 
ber Llith. 

22,391. “ Generators for high-frequency oscillations for wireless telegraphy.” 
V. J. F. Boucttakvon. September llth. (France, November 2lst, 1918.) 

22,428. |“ Electrical wire or cord, &c., adjusters. E. Westrup and O. F. 
Wesikur. September 12th. 

22th. “Trolley guide for electric tramears with overhead system.” E. S. 
Cattken. Sepieimber 12th. 

22,494. “ Thermionic valves, &c.” Generar Fiecrkic Co. and C. F. Trivre. 
September 12th. 

22,541. “ Electrolytic cells for deposition of metal from solution.” W. E. 
Harkis, METALS f2xrkAcTION Conroranton and T. M. Wiis. September 13th. 

22.545. " Electric lamp fitting.” M. J. Rate. and T. Taycor. Septem. 
ber Lith. 

22,004. t Means for locking electric switches af ignition circuits of motor 
vehicles.” S. E. M. GILBERT. September 13th. 

22,555. “Electric lamps.” T. A. D. Lawton. September 13th. 

mM 4. “ Regulating-switch for clectric clocks or time transmitters.” H. 
Driver, September 13th. 

22 SRL. "t Electrte transformers." S5. Z. pe FrkkaNin September PRth. 

BONS. t Portable electric lamps. C. W. Basckorr and A. Ross. Septem- 
ber 13th. 

22,89. “t Electric incandescent lamps.“ G. Carverr. September 3th. 

22,592. “ Starting rheostats for electric motors.” A. H. Buckley and R. A. 
BuckLeY. September 13th. (Australia, September 13th, 1918.) 

WARM “Electric lighting fixtures.’ H. C. Apa. September 13th. United 
States, October 8th, 118 ) 

22,6801. ‘Electrical joint, junction and disconnecting box.’’ B. WHERLER. 
September 13th. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will ce 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 


2514. SrAKRING PLUGS FOR INTERNAL-COMEUSTION ENGINES. A. Gaethofs. 
August 29th, 1918. (131,322. 

7,015. ELECTRICALLY-HEATED APPARATUS FOR EVOLVING GASES FROM LIQUIDS, B. 
G. Cooper and E. A. Griffiths. May dth, 1918. (131,344.) 

7,610. SPARKING PLUGS FOR INTEKNAL-COMBUSTION ENGINES. H. V. J. Joutiret. 
October 24th, 1917. (131,3532.) 

8,287. RADIO-SIGNALLING SYSTEM. L. de Foreste June 16th, 1917. (131,361.) 

8,318. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS. M. Latour, Octo. 
ber 23rd, 19416. (Divided application on 13,543/17. Addition to 3,363/17.) 
(131,362.) 

8,524. BATIERY CHARUE-INDICALING DEVICE. Domestic. Engincering Co. July 
BUth, 1917. (118,595.) 

8,623. APPAKATUS FOR MEASURING AND INDICATING AN ELECT'SICITY SUPPLY. L. 
R. Lester. May 24th, 1918. (131,405.) 

8,76l. ELECTRO CONVERTER FURNACES AND PROCESS OF TREATMENT FOR THE 
MANUFACTURE OF STEELS THEREBY. P. F. Sarron and J. Simon. May 27th, 1918. 
(131,372.) 

4.881, IGNITION DEVICES FOR PROJECTILE FUSES. I. W. Vickery. May 29th, 
1918. (131,374.) 

9,018. SYSTEMS FOR DISTRIBUTING ELECTRIC ENERGY. C. H. Wordingham. May 
Bist, 1918. (131,377.) s 

10.025. APPARATUS FOR THE CONCENTRATION OF BLECTRIC WAVES IN A SINGLE 
DIKRECIION OF UPON A FIXED point, L. Rota and E. Binetti. June 18th, 1918, 
(Addition to 11,658/17.)  (131,392.) 

10,059. ELECTRODES FOR ELECTRIC ake WELDING. E. Languepin. October 3lst, 
1917. (Divided application to 15,888/17.) (131,390.) 

11,657. ELECTRIC CIRCUIT CONTROLLING DEVICES. È. C. R. Marks. (Splitdorf 


Electrical Co.) July 16th, 1918. (131,410.) = 
12.217. RELAY FOR ELECTRIC CIRCUITS. D. A. Christian. July 26th, 1918. 
(131,413.) 


13,221, HIGH-FREQUENCY ELECTRIC SIGNALLING. Western Electric Co.. (Wes- 
tern Electric Co.) August 16th, 1918. (131,426.) 

13,350. ExLecrkic Motors. M. V. O'Leary. August lth, 1918. (131,429.) 

13.642 CLEANING METALS BY ELECTROLYSIS. J. Jascowitz and J. Rosenbaum. 
August 22nd, 1918. (131,409.) 

13,869. COMMUTATOKS FOK USE ON INTERNAL-COMBUSTION ENGINES. F. G. Hay- 
ward. August 26th, 1918. (131,465.) 

15,002. SraRKING PLUGS FOR INTEKNAL-CONBUSTION ENGINES. C. Blandin. 
September 29th, 1917. (120,202.) 

15,123. AUTOMALIC OR SEMI-AUTOMATIC EXCHANGE TELEPHONE SYSTEMS. D. A. 
Christian. September 17th, 1918. (131,457.) 

15,433. ELECTRO-MAGNEIIC SWITCHES. British Thomson-Houston Co. and H. 
C. Hastings. September 23rd, 1915. (131,490.) l 

15,500. X-Ray apraRatus. British Thomson-Houstun Co. (General Electric 
Co.) September 24th, 1918. (131,491.) B 

16.491. MEANS FOR CONTROLLING ALTERNATING ELECTRIC CURRENTS. British 
‘Thomson-Houston Co. (General Electric Co.) October 10th, 1918. (131,490.) 

18.594. REGISTKALION OF TELEPHONE CALLS. Siemens Bros. and Co., W. H. 
Grinstead and T. Pettigrew. November 13th, 1918. (131,o19.) 

21,298. APPARATUS FOR ELECIRICALLY-CONTROLLING KAILWAY SIGNALS. A. 
Monard. December 20th, 197. (121,744.) 

21,350. SOUND COLLECTING AND INTENSIFYING DEVICES FOR MICROPHONE TRANS- 
Mitrers. P. V. Summer. December 20th, 1918. (131,531 .) 

21,634. PROCESSES FOR ELECTRIC WELDING. J. B. Mueray. March 22nd, 1918. 
(124, 416.) 


1919. 


2.663. RAILWAY ELECTRIC TRACK CIRCUIT systems. W. R. Sykes Interlocking 
Signal Co. and R. W. Tarrant. February 3rd, i919. (I31,943.) l 

3,683. HIGH-VOLTAGE WINDINGS EMBEDDED IN GROOVES OR SLOTS. Akt.-Ges. 
Brown Boveri et Cie. May 24th, 1918. (127,234) 

4,202, SELE-KREGULATING DYNAMO-ELECIRKIC MACHINES. W. Hott and Brott, Ltd. 
February 20th, 1919. (131,549.) 

5.574. WIRELESS SIGNALLING SYSTEMS. British Thomson Houston Co. (General 
Electric Co.) March 6th, 1919. (131,503.) 

8,909. RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS. W. J. Mellersh-Jackson. 
(A. Taylor.) April 8th, 1919. (131,561.) B 

13.181. E:ectrical. REPLACEABLE FUSES. M. H. Goldstone and J. Lightfeot. 
May 26th, 1919. (Addition to 121,651.) (131,574) 


The Industrial League and Council.—The Industrial 
Reconstruction Council and the Industrial League, which are amal- 
vamating under the new title of the Industrial League and Council, 
have arranged a series of fortnightly conferences, dealing with the 
working of Whitley Councils, set up in the following industries :— 

Road transport, silk, wool and allied textiles, pottery, building 
and vloves. The first of these conferences will take place on Sep- 
tember 30th, at 6 p.m., in the hall of the Institute of J ournalists, 
when Mr. G. A. Dutfield. J.P., and Mr. E. Bevin, J.P., representing 
respectively employers and workers in road transport, will give 
short addresses, and discussion will follow. Whitley Councils affect 
nearly 5,000,000 workers. and all who are interested in the move- 
ment are invited to attend. A similar series of conferences on 
Scientific Management will take place in the same hall on alternate 
Wednesdays, at 5.30 p.m. The first of these will be held on Xth 
October, when addresses will be given by representatives from the 
managerial staff and workers of Messrs. A. Lloyd & Co., tin-box and 
canister makers, Cheapside. Admission to the series 18 Iree; no 
cards are necessary. 

A series of fortnightly lecturcs on Industrial Problems will be 
delivered at the Guildhall, at 4.30 p.m., commencing on October 
7th. The speakers will include Mr. E. J. P. Benn, Prof. Ripper, 
D.Sc., C.H., Dr. Russell Wells, the Right Hon.Sir Auckland Geddes, 
M.P., Sir George Paish, and the Right Hon. Lord Emmott, G.C.M.G., 
G.B.E. Tickets for this seriea can be had on application to the 
secretary, Industrial League and Council, 66, Victoria Street, §.W.1. 
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. THE FUEL. RESEARCH BOARD. 


RECENT events in the domain of scientific research, as 
distinct from industrial research, saggest that the great 
care which has becn taken singe the war to prevent, as far 
as “possible, overlapping in scientific research, is not 
altogether the best policy. ` Prof. Gray, in his presidential 
address to Section A of the British Association, complained 
that the authorities who have taken over the supervision of 
scientific research are adopting the policy of too much con- 
centration, and at the same meeting of the British Associa- 
tion in Bournemouth—and since then at the Iron and Steel 
Institute meeting in J,ondon—we have had a valuable 
object lesson, in the tactics of the Fyel Research Board, of 
the folly of concentration in regard to this class of research. 
Prof. Bone, Prof. Armstrong, and others have made a strong 
indictment against Sir George Beilby, chairman of the Fuel 
Research Board, that the policy of concentration is being 
carried to unwarranted lengths, and it has, indeed, developed 
into a secrecy, the rigour of which was not excelled in 
regard to the most cherished of our war secrets. In 
industrial research, all concerned in the particular trade 
are brought together for the common, good, and all the 
brains in the industry are pooled for the purpose. The 
antithesis appears to hold with regard to the particular 
branch of scientific research covered by the Fuel Research 
Board. From the commencement it appears to have ignored 
the very scientists who were really responsible for bringing 
the Board into existence and for pointing out the best lines of 
investigation which the needs of our industries demanded. 
Since then a dead silence has fallen upon the doings 
of the Board, or, to be more precise, on what it 
intends doing. We agree with the view that unnecessary 
overlapping in scientific research should be avoided as far as 
possible, but having regard to the position created by the 
Fuel Research Board, no other alternative than to encourage 
overlapping seems available. So concentrated have its 
efforta become and go jealous is it, apparently, that nobody 
other than itself should touch research into fuel economy, that 
if, for instance, Prof. Bone has a promising student whom 
he wishes to set to work upon a special problem connected 
with fuel, and he asks for-a grant for the purpose from the 
Department of Scientific and Industrial Research, he is 
told that be cannot have one, as fuel problems are being 
dealt with by the Board. Nevertheless, after two or more 
years’ existence, admittedly difficult years, it has done 
absolutely nothing, and we are asked to wait another year 
or 18 months, when we are promised the possibility of 
results, but in what direction nobody knows. In conse- 
quence of the establishment of the Fuel Research Board, 
all private effort of the same kind has been abandoned, and 
the fuel problems which were agreed on all sides in 1915 
as being of vital importance—as, indeed, they are—have since 
made no progress whatever, looked at from the practical 
point of view. Asa result of the slowness of action of the 
Fuel Board, the British Association has revived its own 
Fuel Economy Committee ; moreover, the Federation of 
British Industries has been driven also to take action, and 
it has appointed a Fuel Committee which will take up these 
problems on practical lines with the various industries, 
endeavouring to set up a standard and then showing to 
what extent pirticular firms in those industNes fall short 
of that standard of efficiency. Further, the Iron and 
Steel Institute has quickly accumulated a fund of over 
£10,000 to investigate fuel and other problems in relation 
to the iron and steel industry. Meantime, it is said 
that the Fuel Board has spent something between 
£100,000 and £250,000, but no indication has been 
given of the programme which it intends to carry out or of 
the staff to whom this will be entrusted. An experimental 
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laboratory is being erected at Greenwich upon land 
belonging to the South Metropolitan (ias Co., and one 
reason given for the: delay in getting to work is that 
the land was found to be of such a marshy nature that 
it was necessary—the Office of Works insisted upon it—to 
drive piles into it before a secure foundation could be 
obtained. There is such overwhelming dissatisfaction with 
the Fuel Research Board that it is high time some official 
statement was made as to the position. At present, Sir 
George Beilby, the chairman, cannot be “drawn” in 
any way. 


Unper Article 296 of the Peace Treaty 
with Germany, it is provided that all 
persons in this country owing money to 
Germany on the outbreak of war shall now pay over what 
is due, with interest at the rate of 5 per cent. per annum, 
whilst German debts to this country are to be paid on 
similar terms. On the surface, of course, this arrangement 
seems fair and eyuitable, but, as is usual in all schemes 
arranged for the common good, there are bound to be hard 
cases. The Peace Treaty must now be regarded as an 
unalterable international instrument, and accepting, as we 
must, the position that our negotiators in Paris could only 
provide for what they regarded as the national interest, 
rather than that of any particular individual or individuals, 
there is little use in suggesting that modifications should be 
made. At the same time, the hard cases have a general 
interest, and we draw attention to two, as illustrating types 
which have, in fact, arisen. When the war broke out, and 
payments to and from Germany were prohibited, many firms 
on this side were left with large sums of money owing to 
Germany, and as prudent business men they should have 
put the amount of money in question aside in an easily 
realisable form. There were only two ways of doing this ; 
one was to place it on deposit at the bank, in which case the 
rate of interest would have been something under 3 per 
cent., or it could have been invested in the business, in 
which case, nine times out of 10, the rate of interest or 
dividends earned would have been much higher. The only 
other alternative was to invest it, but even then, taking the 
average throughout the war, Government loans did not pay 
5 percent. (renerally speaking, therefore, the latter course 
was probably not adopted. On the interest carned on the 
money, of course, the Government will have claimed income- 
tax, and if we take the case of those firms who 
earned 5 per cent. or less on the money owing 
to Germany and held back, they now have to face 
the unpleasant prospect of paying their German creditors a 
full 5 per cent. interest. Thus the war has placed a hard- 
ship on these firms, which we see no alternative but to grin 
and bear, although we cannot imagine the income-tax 
authorities refusing to adjust the income-tax when the 
circumstances are pointed out. An even harder case bas 
come to our notice, in which the head of the firm, having 
kept the money in his business, subsequently joined the 
Army, and in his absence a loss was incurred, so that not 
only has he to pay his German creditors 5 per cent. upon 
money which earned nothing, but he has had to bear a loss 
in addition to that when, but for the war, he would have 
paid the money when due. ‘The complaint in this class of 
case is that in order to make Germany pay a good rate of 
interest to her British creditors, British firms owing money 
to (rermany are penalised, for itis recognised that the Peace 
Treaty could not have provided one rate of interest in our 
case and a higher rate in the case of Germany’s debts to us. 
Hard cases, however, exist on the other side. Let us take 
the case of a firm to whom £50,000 was owed by Germany, 
and in respect of which bills had been issued—it is an actual 
case. When the war broke out the firm went to the Bank 
of England, and was made to pay 7 per cent. compound for 
= the loan of the money on the security of the bills. That, 
firm obviously stands to lose 2 per cent. on account of being 
prevented from collecting its debts, Just as, on the other 
side, the British debtor is penalised through being prevented 
from paying his debts. A further hardship is threatened 
throngh the manner in which the whole question is being 
dealt with. Under the Peace Treaty, Government clearing 


Settling Up 
With Germany. 


houses are to be established in Berlin and London, so that 
the individual firms will not negotiate between themselves. 
These clearing houses have not yet been established ; 
meanwhile, the interest is accumulating, and in the case of 
the British creditor mentioned, the Bank of England has 
refused to reduce the rate of interest from 7 per cent. com- 
pound to the 5 per cent. simple which is payable under the 
Treaty. Thus the longer the delay in the establishment of 
the clearing houses, the greater the hardship in these cases. 


AFTER a lapse of five years the Swedish 


Swedish State Government authorities have decided to 
Control of : : i ; 
Electrical. take into consideration a report which was 

Energy. made in 1914 by a Committee appointed 
to examine the question of the supply of 
electrical energy. The majority of the Committee reached 


the conclusion that no weighty reasons existed for the 


adoption of measures for the purpose, by means of legisla- ° 


lation or regulations applying to concessions, of bringing 
about an intervention in, or the control of, the economic 
conditions of undertakings for the electrical distribution of 
power. On the other hand, a minority of the Committee 
recommended that steps should be taken to regulate the 
prices of energy, and also suggested a new law, according to 
which a practical system of procedure for concessions should 
be introduced, with the right of the State to acquire elec- 
tricity distribution works compulsorily and to fix charges 
for small consumers. The Minister of Justice, who bas 
recently discussed the prob!em with the civil authorities, 
holds that the Committee came to a wrong conclusion when 
finding a Ntate regulation of prices to be unnecessary. 
In his opinion, various circumstances, particularly the 
enormous increase in coal prices, show the importance of 
the supply of electrical energy being assured to the com- 
munity at low prices, and it should, therefore, follow that 
the State should be afforded the possibility of obtaining full 
control over works and the power distributed from 
them. The question, however, is very complicated, and the 
draft of a law for fresh legislation in regard to concessions, 
as prepared by the minority of the Committee, would 
require reconstruction before it could be made the basis of 
a Bill. The Minister is, therefore, not disposed to deal 
with this part of the problem for the present, but the condi- 
tions of right as between undertakers and consumers are to 
be regulated by legislation, particularly in regard to the 
control of prices. 


AT last the long-expected “Regulations 
for the Electrical Equipment of Ships” 
are about to be issued by the Institution 
of Electrical Engineers, to which we are indebted for an 
advance copy—subject to revision. The “Ship Electrical 
Equipment Committee,” including representatives of other 
bodies besides the Institution, was set up in May, 1916, 
and carefully studied the existing British and foreign codes 
of rules, which were all more or less discordant and inade- 
quate, after which the new set of rules was drafted by a 
small Editing Sub-Committee in accordance with the 
principles laid down by the Committee. Thus a coherent 
and uniform style has been maintained. We are glad to 
see that all vitally important rules have been made 
mandatory, and definiteness has been aimed at throughout. 

At the same time a number of Sub-Committees of the 
British Engineering Standards Association have been 
engaged on the standardisation of apparatus to comply 
with the new regulations, in complete co-operation with the 
Institution Committee. 

The rules have been printed in a form really convenient 
for the pocket, and are set out to advantage by the use of 
suitable varieties of type. | 

That the new code will be eagerly welcomed we have no 
doubt ; we shall review it in due course, and for the 
moment it will suffice to say that, judging by the vogue 
attained by the well-known “ Wiring Rules” of the I.E.E., 
this ship-wiring code may confidently be expected to assume 
an authoritative position, and eventually to supersede all 
other British rules, and—it is hoped—to acquire an inter- 
national standing, to the great advantage of all concerned. 


Ship-Wiring 
Regulations. 
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THE PRINCIPLE OF RELATIVITY SIMPLY EXPLAINED. 


By 


R. W. 


— ee 


WESTERN. 


(Concluded from page 389.) 


So far we have been examining the experiment as it 


appears from 0. Observers at the apparatus cannot do this ; 


for them the existence of o is an hypothesis like any 
other. The conductor of the experiment is not cognisant 
of any such paths as M, B,, My, Or M, A,, A, made out from o, 
of which he knows nothing. He measures what is before 
him—the lengths M A and M B, and finds them the same. 
The observer at 0 agrees as to M B, but when he notes that the 
conductor of the experiment crowds as many units into M A, 
so making them the same length, he can only conclude that 
the experimenter’s unit of length contracts when he 
applies it tom A. The experimenter, of course, cannot tell 
if his measuring rod contract when placed in line with the 
direction of motion, or how much, for he does not know 
what his motion is or what direction it takes. Thus, 
granting an observer 0, at o, he must find that o, the 
observer at the apparatus uses a different unit of length 
to measure distances at right angles and parallel to the line 
of motion between them, and that the latter is short, 
being in the ratio of 71 — g? to the other. Now, there is 
no distinction between the observers 0, and 0,, except that 
we have supposed it is the last who conducts the experiment ; 
thus we have only to suppose 0, to be conducting the same 
experiment at 0, and the same reasoning applies also to the 
units of length he employs. 

Thus 0, finds o.s unit of length, in the direction 
parallel to the line of motion, shorter than his own, 
being in the ratio of y ] — g’ to his, and 0, also finds 
0,8 unit shorter in that direction than his own, being in 
the same ratio v 1 — 2? to the unit he uses himeclf. The 
units of distance parallel to the line of motion, therefore, 
undergo the same change as the unit of time. 

Since the clocks of A and B as well as the apparatus of 
0, and 0, fulfil their respective functions notwithstanding 
these variations in the units of time and of length, 
mechanical law continues to apply. Consequently the units 
of force, acceleration and mass, &c., undergo consonant 
variations, the character of which may be easily ascertained 
by consideration of dimensions. As we have seen, each 
observer estimates that every one in uniform rectilinear 
motion with respect to himself, employs a unit of time 
shorter than his, being his own multiplied by the fraction 
Vi — gand a unit of length the same as his own in 
directions transverse to the line between them, but in the 
direction parallel to it smaller than his own, being again in 


will be the same as his own in the direction parallel to the 
line of motion, but for directions transverse, in that ratio 


to his as the unit of time stands; that is to say, each 
observer will estimate that the other measures velocity in 
smaller units than his own in directions transverse, being in 
the ratio of Vi — g? to his. Thus, a and B, fig. 1, are 
hot in disagreement regarding their velocity relative to 
each other in the line which joins them, for each measures 
this velocity in the same units: but regarding velocities at 
tight angles they are in disagreement, as may be seen from 
their measurements of the velocity of light already described. 


To A it appears that B measures this velocity in units too 
small, crowding as many in a velocity maintained from s to 
B a8 would suffice to measure a velocity that would reach 
from s to B, in the same time. By further consideration 
of dimensions, we find in like manner that the units for 
acceleration will be (1 — 8°) transverse, and V1 — p? 
parallel. 

To obtain the units in which mass is measured, it will 
suffice to find in any single case what they must be in order 
to conform with the laws of mechanics. Now any difference 
in units employed by observers arises from a relative 
velocity between them, which we have denoted by v, and as 
momenta in directions transverse to the line of that velocity 
are independent of v, such momenta must be the same for 
both observers, notwithstanding differences in the units 
employed for measurement of time and of mass respectively. 


M. M 
My Ay : 
C a O 


Fia. 2. 


So if we conceive an experimenter, such as 0,, receiving a 
body discharged from 0, as he passes, the momentum of that 
body in the transverse direction must be the same for both. 
Since each estimates the unit in which the other measures 
velocity to be small, being in the ratio of V 1 — g” to his own, 
each must estimate the unit in which the other measures 
mass to be large, and in the ratio 1/1 — g? to his own, 
Supposing 0,, a8 the body reaches him, to swing it round 
through an arc of 90° without loss of energy, so that it come 


to move in a line parallel to that of his motion relative to 
Oo ; conservation of energy requires that— 


Mı ue = 


M/M = 


Mp Up» 
Pale 

The units in which velocities squared are measured being 
in the ratio 1 — 7, the ratio in which the masses are 
measured will be 1/11 — 7), and the unit for transverse 
mass being 1//1 — g=, as already found, the unit for 


longitudinal mass, or mass parallel to the line of relative 
motion, will be 1/(1 — 8°)". Hence, each observer esti- 
mates the unit in which the other measures mass as large, 
being in the ratio 1/ 4/1 — 3? to his own in respect to trans- 
verze motion, and 1'(1 — #37)" in respect to parallel metion, 
and each observer, by thus imputing to the observed the use 
of large units in the measurement of mass, finds that he (the 
observed) makes his estimate of masses smaller than, in fact, 
they are. Thus an observer from whom we were separating 
or approaching at a very high speed (making 1 — 8? small) 
must needs ascribe to our masses large magnitudes. Con- 
versely, a body such as an electron, moving with respect to 
us ab many thousands of miles per second, must be endowed, 
for any action affecting us, with a vast augmentation of 
mass. The units in which force is measured by each 
observer in the estimation of the other may be obtained by 
a like consideration of the dimensions involved. 


whence 
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In the following table the ratios in which the several 
units stand ‘to each other, as already ascertained, are set 


out :— 
The ratio of the observed's unit 
to the observer's unit. 
Unit of— Transverse. Parallel. 

Time i. Bee | ies ge Vie 
Length ... ae eee l Vip 
Velocity... ... VI p l 
Acceleration 1— s V1 — 2? 
Mass H/t — g 1/0 — p)! 
Force vV] — 8 1 — 3?) 


The ratio of the unit employed by the observed to that 
employed by the observer is small when what is being 
measured by the observed is small to the observer. This 
is the case with time, and with lengths parallel to the line 
of relative motion as described ; and when the ratio is large, 
as in the case of mass, the quantity in question is large to 
the observer. Thus, any body moving in respect to us at 
great speed would for every purpose of ours be thinner than 
if at rest, and of greater density. 

That property of material which we designate mass being 
thus modified, all quantities involving mass undergo a corres- 
ponding change. The most significant is that introduced 
into the interpretation of the quantity we callenergy. The 
energy of translation of a body moving with velocity 
v is ordinarily expressed by ; 


v 
M J v do, 


o 


in which v represents its velocity of translation in respect 
of ourselves, and M is its mass. The theory of relativity 
replaces M by M,/(1 — 87)", in which m, is the mass of 
the body at rest, so that, remembering 8 = v| +, we have 


E = Mo J (1 = 2) vd =- a a 
o (O J ] oe iy (ee 


Here we have the energy of a body presented as the 
difference of two immense quantities, the first of which 
depends upon v, and the other is independent of it. IfM, 
be the mass of a bullet and v the muzzle velocity, the 
difference is one not of millions, but billions, of foot-lb. 
The interpretation of this expression is significant of much. 
The modification we have been induced to make in the 
estimate of mass by considering the behaviour of light, 
imports the velocity of light as a factor into the constitution 
of matter, and makes the total energy of matter an essential 
component in estimating its energy of translation. For it 
is difficult to doubt that in this expression we are con- 
fronted with the whole energy of the body Jess its internal 
energy, comprising electrons moving, as we have reason to 
believe, with velocities like that of light. Allowing for 
a constant which enters into both, and cancels out when 
their difference is taken, we have c? M,//1 — g? + K for 
the total energy of the moving body and M, c? + x 
for its internal energy when at rest. 

Seeing that M, is the mass of the body at rest, and 
Mv 1 — g? is its transverse mass when in motion; it 
appears that the extra energy of a body when given energy 
of translation is wholly accounted for by the augmentation 
of its mass, due to the velocity of translation. Thence we 
may infer that the mass of a body at rest is accounted for 
by augmentation of its mass, due to the velocity of its 
parts, save in so far as this inference is affected by the con- 
stant K, which may contain some nucleus of mass not due 
to motion at all. The nature and amount of K has yet to 
be discerned. It contains all there is in mass which is not 
energy, and may bezero, In that case the total energy of a body 
is measured by M./4/1 — g? its transverse mass, and its 
mass at rest is the measure of its internal energy. 

Reverting to M,C? {L V1 — 2? — 1}, the expression for 
the energy of translation, we have by expansion :— 


M, C2. 


(12 | Bet 152% | 
Oe pa a l a ae 
SE e u de ee Ure 
r? prt 15 V? 
= M, (5 af 3 + 48 a + &e. ), 


showing that the ordinary formula for the energy of a 
moving body is but a first approximation to the truth, 


ADJUSTING METALLIC BRUSHES ON 
ROTARY-CONVERTER RINGS. 


By FREDERICK MURGATROYD. 


It is well known that the correct adjustment of the spring 
pressure on brushes is most important, but more than 

- ordinary care should be exercised where a number of metallic 
brushes are running in parallel on a slip-ring, as is often 
the case with rotary converters. 

To obtain an equal distribution of the load among the 
brushes, it is first of all necessary that each brush should 
exert the same radial pressure on the ring. This radial 
pressure is the sum of the spring pressure and the radial 
component of the weight of the brush itself. With graphitic 
brushes, the latter is generally negligible, but this cannot be 
said of metallic brushes which, being usually large on 
rotary-converter rings, weigh, on the average, about 3 Ib. 
Referring to the sketch, if— 


w = weight of brush in 1b., 
0 = angnlar displacement of brush from the vertical, 
P = radial pressure of spring, 
K = radial pressure of brush on the ring, 
then K = P + W Cos @, 
or P = K — W CoB @. 


Having decided on a value for the constant xk, the pro- 
cedure then is to calculate P for each brush by means of the 
last equation. The diagram below shows how simple this is. 
At the top the value of w cos 6 is w, at the bottom —w, at 
30° roughly % w, at 60° it is w/2, whilst at 90° the value 
is zero. 

It will be asked, “Is such a refinement necessary ?” 
The answer is that in certain cases of trouble where the 
complaint has been sparking and quick wear of brush, the 


Ww 


71a W 


12 W | -°@ = 60° 


47> 8 = 30° 


DIAGRAM OF RADIAL COMPONENTS OF PRESSURE DUE TO 
WEIGHT oF BrRuSsH, 


cause has been proved to be irregular brush pressures, 
namely, that P has been made constant all round instead 
of K. In these cases, excellent operation has resulted from 
adjusting P to make K constant on each brush. Irregular 
brush pressures lead to overloading of particular brushes, 
and it should not be forgotten that brush wear tends to 
increase as the current density increases. 


GERMAN BUSINESS METHODS IN 


SOUTH AMERICA. 


THE subject of export credits occupies such a prominent 
position that no apology is needed for referring to the 
question as applied to Germany in the past. It may be 
urged that it is useless to discuss the pre-war period. 
This would be a short-sighted policy, because there is no 
doubt that Germany will rise again industrially, if nob Ip 
other respects, and notwithstanding the changes in the 
international situation, it will be the old Germany, 
embittered and sharpened by the experience and burdens 
imposed by defeat. When we hear that the Teutonic over- 
sea banks are already prepared to finance a commercial army 
of small manufacturers and merchants who propose to 
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only the very best firms met the bills on maturity. 
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proceed to the principal countries in South America for the 
establishment of agricultural, commercial, and industrial 
colonies, provided these States will consent to receive the 
enormous army which is reported to be in prospect, the 
theory that Germany will rise again seems not to be devoid 
of foundation. 

Let us come, however, to the question of credits, and in 
dealing with this problem, it should be understood that the 
first part of this article applies to German trade in general, 
and the second part to the engineering industry. 

It has always been assumed in Great Britain that a very 
large measure of the success which characterised the great 
expansion of German oversea trade in former years was due 
to the circumstance, as was contended, that the Teutons 
made a practice of granting specially long credits, particu- 
larly in the South American markets. This argument was 
given apparent confirmation in the reports of British 
Consuls in different parte of the world, and it has, therefore, 
been accepted in many cases as representing the true and 
actual state of affairs. Of course there is trade—and trade. 
In pre-war days the Germans accepted many orders both 
direct and through their branches or agents for manu- 
factures of multifarious kinds, and of such infinitely small 
values, that it is probable no British firm would have been 
prepared to entertain the idea of executing such trivial 
orders unless payment had been made in advance. 
Naturally, large orders were also welcome, and were executed. 
It may have been, or it may not have been, a foolish policy 
on the part of British firms to refuse to handle smal! 
business. But this practice well answered the purpose of 
the Germans in their export trade to the United States and 
the whole of South America, in so far as concerns the 
acquisition of business or customers, and the total value of 
the small orders booked by (jermany for the destinations in 
question must have formed a fair percentage of the aggre- 
gate value of the export trade of that country. In the 
United States the German credits were short—3( days or 
three months at the outside. But the number of overdue 
accounts which had to be collected by the branches in the 
United States of German banks—some of them mere debt- 
collecting offices—used to be very considerable. 

On the other hand, the pre-war terms in the South 
American countries were from three to four months. 
Exporters dated bills from the date of the invoice, and sent 
them out to their-agerits or the banks to secure the accept- 
ance of customers. It is important to note, however, that 
It is 
here, we think, that the question of long-term credits 
comes, or, rather, came, into consideration. Failing to 
obtain payment when the bills fell due, the bills were 
renewed and interest charged at rates of from 6 to 9 per 
cent., and further renewals frequently had to be made in 
consequence of the difficulty experienced in recovering the 
debts. It was this practice of prolonging bills because 
customers were either unable or unwilling to pay which 
eventuated in the reputation which the Germans gained for 
granting extended credits, whilst they themselves had to 


borrow money or get the bills discounted at home. It used 
to be no uncommon habit for the services of the German 
Consuls to be requisitioned in order, if possible, to bring 
pressure to bear upon “bad” customers to meet their 
liabilities. 

Apart from cases in which special arrangements were 
made, the German conditions for the supply of machinery 
and plant in the South American market in the pre-war 
period were: Payment of one-third of the value of the 
transaction on the placing of the order; one-third on the 
completion of the order at maker’s works ; and one-third 
at the port of destination in exchange for the bills of lading. 

The big electrical firms, when not knowingly in competi- 
tion with foreign rivals, used to send out to South America 
fairly complete specifications and descriptions, both in 
Spanish and German, of the machinery and plant which 
they were prepared to supply. The boilers, engines, 
dynamos and exciters, alternators, motors, transformers, 
switchboards, cables and overhead network, switches, cut- 
outs, and fuses, and, in fact, all the component parts of a 
complete installation were set forth in detail, and each 
priced, separately, the prices being for the machinery and 
plant at maker’s works. The totals were then given, with 
additions for sea-tight packing and cost of rail transport to 
Hamburg f.o.b.—whilst the cubic dimensions of the cases 
were specified, so that the freight charges from Hamburg 
could be ascertained by the prospective customers. In 
fact, so detailed were some of the specifications and descrip- 
tions, that they frequently occupied type-written foolscap 
sheets ranging from 20 even up to 100 sheets. The 
specifications and descriptions were sent out in duplicate or 
triplicate to the German branches or representatives in 
South America, and, in some cases, the discounts allowed to 
these branches on the different items in a complete installa- 
tion amounted to from 20 to 40 percent. It was, therefore, 
an easy matter for the branches, when they themselves were 
in direct negotiation with likely customers, to accommodate 
their quotations to circumstances, as, for instance, in the 
event of the customers having received competitive offers 
from foreign firms; in some cases the prices in one copy 
of the specification would be left blank, and be filled in by 
the transmarine branch in South America. | 

The electricity supply companies in South America, 
owned or controlled by Germans, or in which they have or 
had a large interest, have always been active organisers and 
promoters of the use of Teutonic machinery and plant, and 
their engineering representatives have not failed to cultivate 
sales and complete installation business in districts distant 
from the actual limits of supply from the generating 
stations. When it became impossible to procure deliveries 
from Europe owing to the blockade, the Germans simply 
made purchases from the United States until the latter 
entered the war; and then the Teutons endeavoured to 
obtain plant from Spain. In the meantime the Japanese 
have gained a footing in electrical manufactures, particularly 
in Argentina, and now the contest in South America 
promises to become keener than ever in the future. 


THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


ORIGINALLY it was intended to hold this Exhibition in the 
autumn of 1914. Rudely interrupted, however, by the 
outbreak of war, within a few weeks of the date fixed for 
the opening, the scheme seemed at one time to have little 
chance of maturing. But as soon as the Armistice was 
signed the promoters took steps to carry out the under- 
taking, and it is now being held at Olympia, London. 
_ The Exhibition has not been designed with the idea of 
impressing upon the nation the magnitude so much as 
with the variety of the interests involved in matters 
affecting the shipping and engineering interests, and visitors 
during the three weeks the Exhibition will be open will 
realise how greatly the well-being of the nation is dependent 
upon the tefficient maintenance of our Mercantile Marine. 
While British firms naturally predominate among the 350 
exhibitors who are represented, the Exhibition is of an 
international character (with the exclusion, of course, of 
l recent enemy nations) ; and exhibits of an interesting 


character will be found from Allied and neutral countries. 
For the first time in the history of Holland, the Nether- 
lands Government has made a pronounced effort to bring 
before the business world the resources of that interesting 
and productive country. In the early stages of the 
Exhibition, prior to the war, a Royal Commission was 
formed for the purpose of getting together a collective 
exhibit of Dutch shipping (Naval and Mercantile), ship- 
building, and engincering, and it is not too much to say 
that the Dutch section is one of the most attractive and 
successful commercial enterprises ever undertaken in London 
by a foreign Government. 

In his speech opening the Exhibition, on Thursday morn- 
ing, last week, the Right Hon. Lord Weir of Eastwood said 
that in the task of reconstruction no channel should be 
ignored, and no element of fair business could be omitted. 
Advertising was a channel which led to orders, and every- 
day advertising was being recognised as essential to sound 
business. 
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Many of the exhibits demonstrate the advances made 
in war time, and the general public will also find much of 
interest. The Exhibition will remain open from 11 a.m. 
to 9 p.m., until October 17th. ; 

It is said that the first two days’booking of orders 
showed promise of very good business, but it is to be feared 
that the lamentable railway strike will be painfully felt. 
Perhaps the adverse effect might be somewhat counteracted 
by deferring the closing date of the Exhibition; but this 
would necessarily depend on what arrangements could be 
made for extending the lease of the hall, which is required 
for other purposes next month. Unfortunately, the rash 
decision of the railway-workers’ leaders promises to upset 
the calculations fostered by the opening day’s promise of a 
record show. 

The educational side, apart from that afforded by an 
inspection of the exhibits, has also been provided for. A 
kinematograph theatre has been established in the Exhibition, 
in which films will be displayed of shipbuilding and other 
commercial interest. Facilities are also afforded to 
employés, students, and others to visit the Exhibition at 
much reduced rates, and the large number of applications 
received for these tickets is an excellent augury for the 
success of the Exhibition from this standpoint. Official 
visits have also been arranged by many engineering insti- 
tutions and associations. 

Probably no previous exhibition of this character has 
created so much interest in other parte of the world. The 
management issued 6,000 invitatons to foreign, Colonial, 
Indian, and other buyers, many of which have been 
accepted, while letters have been received from all parte of 
the globe from those who are unable to visit the Exhibition, 
asking for copies of the catalogue and other particulars. 

Lord Weir, speaking at the inaugural luncheon which 
followed the formal opening of the Exhibition, said it 
would be worse than folly to disguise the gravity of the 
position of British industry to-day. It was no exaggeration 
to compare it with the emergency of August, 1914. Unity 
was required to-day, he said, to defeat the forces of 
unrest and irresolution that were paralysing our industrial 
enterprise and development, on which depended the liveli- 
hood and prosperity of our people. 

Those whom we elected to govern must decide either for 
a policy of improvement built on existing foundations, or 
forcne of demolition and experiment. Either they must 
stand for evolution or revolution. In the latter event they 
must visualise a plan for running the country without the 
wage and capital system, clearly and definitely enough to 
warrant them in subordinating the happiness and content- 
ment of this and the next few generations to the achievement 
of something which to-day no one dared term other than 
fantastic. If they appreciated the fantastic impracticability 
of this, then let them equally clearly say so, and at the same 
time decline to allow that influence to affect them in 
their plan. | 

The employer must adopt a practical policy of domestic 
conference with his workers, or their chosen representatives, 
to explain his schemes and changes, and thereby secure 
co-operation and eliminate distrust and suspicion. Equally 
must the Trade Unions revise their attitude, and accept 
the responsibility which the progress of economic thougu. 
imposed upon them. 


We commence below a review of the electrical exhibits. 


Merssks. BELLING & Co., Montague Road, Upper Edmonton, 
London, N.18. This firm’s reputation, since it commenced the 
manufacture of electric labour-saving appliances for the home 
seven years ago, is too well known to need any eulogising. The 
fact that the total sales to the present time of all types exceed 
150,000 speaks for itself. We cordially agree that ‘‘ It’s the 
little things that tell ’’ when dealing with domestic appliances, 
and a feature of all Belling apparatus is the interchangeability 
of the connectors for attaching them to the electric supply. 
Standardised centres and diameter of pins have been adopted 
throughout, enabling any appliance to be attached thereby; 
either split or solid pins can be used, the contact being ob- 
tained by the special design of the socket inside the con- 
nector. There are no parts more liable to wear and tear than 
connectors, being continually taken on and off, hence first- 
class mechanical design, combined with perfect electrical con- 
tact, is essential. A great benefit to the user is that addi- 
tional connectors can always be ordered with the sure know- 
ledge that they will fit all appliances. 


ria. 2.—THr © BEEHIVE” 


This firm is now able to deal with inquiries concerning elec. 
tric washing machines, a recent addition to its series of 
labour-saving devices, and it will also shortly be in a position 
to supply small electric motors suitable for attaching to exist- 
ing sewing machines and other domestic appliances requiring 
small power to drive thei. 

The Belling system of high-efficiency interchangeable elec- 
tric fire bar consists in supporting a red-hot spiral wire as 
far as possible in free air, on one side only and away from 
a bar of fireclay, which latter acts as a reflector throwing 
the heat forward. The dimensions of the bars are: 10.75 in. 
long, 1.75 in. wide, and § in. thick with fixing centres 10 in. 
apart. Fig. 1 illustrates a strong portable heater which can 
be connected to any lampholder and placed anywhere where 
instantaneous heat is desired; the heating unit is protected 
by a stout wire guard, which can be easily removed to clean 
the reflector. The parabolic reflector is of polished copper, 
can be adjusted to any angle, and when horizontal may be 
used for boiling water, &c. It has a cast-iron base, is finished 
in black and copper, the dimensions being: height 18 in., 
width 12 in., and weight 7.5 lb. with a full-on consumption 
of about 0.5 unit per hour. 

Fig. 2 shows an attractive design of electric kettle suitable 
for the dining or drawing room; it is finished in nickel plate 
with a cane-covered handle, which always remains cool. It 
consumes just over 0.5 unit per hour, and has a capacity of 
tivo pints, which it boils in 10 minutes; it can be connected 
to any lampholder, and with electricity at ld. per unit will 
boil eight times for 1d. and pro rata. Fig. 3 is a view of an 
electric cooker with which, it is claimed, every cooking opera- 
tion can be carried out. There are two multiple-heat rings 


Fig. 1.—Tue ‘‘StnFLoWER ” HEATER. 


Fic. 8.—TuHe ‘* MODERNPTTE ” 


KETTLE. CooKER. 


on the hob; the oven is 16 in. high by 14 in. wide, heated by 
two muitiple-heat elements, one at the bottom and one at the 
top, the latter one being suitable for grilling purposes. The 
overall height of the cooker is 36 in., overall width 24 in., and 
the top hob is 24 in. by 15 in.: it weighs 80 1b., and has a 
total loading of 4 kw. There are altogether eight exactly 
siuilar 500-watt spirals on this cooker, fitted into four inter- 
changeable, 3-heat, 1-kw. heating elements. A plate warmer 
is provided on the left and a useful shelf below; it is recom- 
mended that a twin-bar kettle, for boiling water quickly, be 
used with this cooker. The outfit is supplied complete, 
finished in planished steel and nickel fittings, with two 
enamelled trays, two rod shelves, a solid shelf, grill pan and 
grid, two spare spirals, and po spare insulators. 

Fig. 5 shows a water heater which aims at overcoming the 
difficult problem of the successful heating by electricity of the 
bath water. The container is made of solid copper, tinned 
inside and polished outside; it is fitted with two twin-bar 
inmersion heaters which raise the § gallons of water contained 
in the tank to boiling point in about one hour. This gives a 
bath, when mixed with some cold, of 15 to 20 gallons of hot 
water, which with electricity at Id. per unit would cost 4d. 
to prepare. The heater is finished in polished copper, and its 
dimensions are: diam. 11 in., height 24 in., weight 22 1b., 
loading 4 Kw., and capacity 8 gallons. It is necessary that 
this heater be efficiently earthed, for which purpose a special 
terminal is provided. It should be connected to the supply 
mains by means of a wall plug and socket controlled by a 
double-pole switch: a tell-tale lamp, with fuse, should be 
connected across the wall sockets so that when the heater is 
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Fic. 4.—An_Errctric Suction 
~ “ CLEANER. 
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“on” the lamp is alight. The switch should, of course, be 
“of” when the bath is in use. 
A recently perfected electric suction cleaner is seen in fig. 4, 


which should be a most useful addition to any home. No 


exertion is required to operate it, a flexible cord only needs 
to be attached to any convenient lamp socket, and it glides 
easily over the floor without injury to the carpets or rugs. 
The whole outfit, which weighs only 9.5 lb., is entirely of 
British manufacture, and the cost of operation, it is claimed, 
is only about 0.5d. per hour Figs. 6 and 7 show electric im- 
mersion heaters; the first for converting existing gas or spirit- 


heated kettles, tanks, and similar appliances to electric heat- 


Fia. 5.—A BATH-WATER 
HEATER. 


ing. It consists of two timed copper-blade heaters fitted into 
a brass terminal box, connector pins and sockets, flexible 
cable, packing ring, and a screwed gland for sweating into 
the utensil. The length of the blade is 6.25 in. and the con- 
sumption about 1.5 units per hour. The second heater is for 
use to heat water, oil, &e. The heating blades, 8.75 in. long, 
are of tinned copper; the brass gland for screwing into the 
tank or cylinder is 1.5 in. barrel size, IL threads per in. Two 
terminals are fitted inside the head of the gland with inlet 
bushes for the wires. The consumption of this heater is 


about 2 units per hour. Figs. 8 and 9 show respectively hori- 


zontal and vertical air warmers. This is a reliable low-tem- 
perature heating appliance made in cast iron with stove black- 
enainel finish. The dimensions of the former are: length 
15.5 in., width of base 6.5 in., depth 4.5 in., weight 12 lb. 
with a consumption of 0.5 unit per hour, The vertical type 
is fitted with two switches and weighs 60 1b.; its width, is 
12.25 in., depth 7 in., and height 30 in., the consumption 
being 1.5 units per hour. These heaters can be used in any 
position without risk of fire, they are claimed to be proof 
against shock or damage, and if placed in damp positions 
the switches can be fitted separately in a dry place. 


The ASTER ENGINEERING Co. (1913), Ltp., Wembley, Middle- 
sex. This firm is a pioneer in the manufacture of direct- 
coupled sets in this country, there being approximately 35,000 
engines in use at the present tine. “Aster” sets furnished 
a large portion of the searchlight barrage round London and 
provincial towns. The type 88 6.P.N. engine has been im- 
stalled in destroyed power stations in Belgium, also as a 
power- unit in the Inland Water Transport workshop barges, 
This engine was developed just previous to the war for petrol- 
electric rail-car propulsion. A very large number of Aster 
10-, 18-, 25-KW. sets have been installed in camps all over Ire- 
land and a considerable number in Great Britain, where they 
have given successful service. All the generating sets con- 
sist of high or medium speed engines direct coupled ta 
generator on one bedplate. Generating set, type 12 C.M., m- 
cludes a four-cycle single-cylinder petrol engine, alr cooled by 
means of a fan. The engine and dynamo are cast m one 
piece, the switchboard being mounted by means of brackets 


‘on the dynamo frame. This set is semi-automatic inasmuch 
-as it is furnished with an electric starter and requires only 


a push of the button to put it into operation. The set is also 
provided with batteries, and the engine automatically stops 
itself when these are charged. This type of generating set ts 
eminently suitable for medium-size country, house lighting 
and for farms, and is sold at competitive prices. The set ts 
fitted with several patents, which increase its efficiency and 
enhance its value. Type 6 P.Z. is a high compression engine 
on the semi-Diesel two-cycle principle; it will run on heavy 
oils, such as Scotch shale, Russian naphtha or Admiralty fuel 
oils, and is an ideal engine for larger country house lighting, 
farm implement driving, &c. This firm also supplies arc- 
welding sets, one of which is shown in fig. 10; marine sets 
for ship's lifeboats, &c., from 7 to H0 Rie., auxihary light- 


‘Ing sets, direct-coupled pumping sets, &c. 


The Lonpon Exectric Firm, Brighton Road, Croydon, ex- 
hibits searchlight projectors and year. The ?20-in. pro- 
jector is an up-to-date high-class searchlight for commercial 
purposes, built generally on the lines of naval patterns, but 
hot quite so elaborate. Jt is provided with a silvered-glass 
parabolic mirror, combined auto and hand-feed lamp and a 
flashing shutter. The lantern barrel is flush finished, the 
stiffening angle rings at each end being inside, and the 
mirror, front glass and shutter mountings are secured with a 
very neat and facile fixture. The shutter is arranged to 
interchange with a diverging Jens when required, The 
lantern is balanced horizontally, and is supported by arms 


formed of steam tube secured to a turntable at their lower 


ends, the turntable being arranged to rotate on the fixed 
evlindrical base. The lamp is fitted with hand and automatic 
non-disenyaging feed, which operates entirely automatically, 
but at the same time can be adjusted by hand control if desired, 
without the necessity for change-over levers or clutches. It 


Fics. 6 AND 7.—[MMERSION 


Fias. 8 AND 9.—AIR 
TEATERS. 


HEATERS. 


is robust in construction, and in this particular class of search- 
hight the working parts are doubly enclosed, as the lamp com- 
pat with its supports and focus gear, is mounted in a lamp 
oX built integral with the lantern body. ‘The beam of light 
may be trained, elevated or depressed, and can be pointed 
vertically, and the lamp will work as satisfactorily at extreme 
as at normal angles. A 20-in. Suez Canal projector is the 
type of searchlight now universally used for night navigation 
in the Suez Canal. It is somewhat similar to the above (the 
lamp being identical) but less elaborate, generally, in design, 
The lantern and supporting arms are arranged to lift off the 
base for stowing below when not wanted in use. The mirror 
used for this projector is of Parsons patent split variety, and 
normally gives the flat beam required for picking up the 


Fig. 10.—A 12-Kw. PORTAĽLE Anrc-WELDING SFT. 


buovs. When the lever at the rear is operated, the position 
of the two halves of the mirror (Which are hinged together) 
is slightly modified, and the beam is split up into two sec- 
tions, with a well-defined dark section in the centre. This 
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obviates the pilot of an on-coming ship being dazzled by the 
light, and does not detract from the effective illumination of 
the buoys. This arrangement‘can be. modified as to light and 
dark angles, and therefore lends itself for other uses. A 
16-in. pilot house searchlight is made of brass and gunmetal 
(practically) throughout to meet the demands of shipbuilders 
and owners for ‘‘all brass’’ searchlights of this class. The 
outfit is mounted on the top of the wheel-house, and the 
control gear projects downwards into the cabin, within easy 
reach of the pilot, who can ara the light as required. The 
lamp is of the auto and hand-feed pattern, and the mirror is 
usually of the standard parabolic silvered-glass type. A 14-in. 
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Fic. 11.—A ‘‘ LONDON ELECTRIC ” SEARCHLIGHT. 


Inexpensive projector outfit would be fitted with a silvered 
metal reflector and hand feed lamp, and is made at a com- 
petitive price. It is extremely useful for many purposes 
where a high-power searchlight is not needed, and is con- 
veniently mounted on the bridge of a vessel. The 90 c/m 
lamp is a combined automatic and hand-feed lamp with non- 
disengaging gear, but motor controlled; the feed gear is 
differential, i.e., the motor both opens and closes the arc, and 
in addition there is a separate series coil provided for striking 
purposes. 

The sinall winches shown are used for lowering engine room 
and mast head electric lamps, and may be employed in con- 
junction with or without contact suspension gears—the latter 
make electrical contact with the supply and also take the 
weight of the lamp off the rope. The larger winches are sup- 
plied in 2.5, 5 and 10-cewt. sizes, and are intended for general 
lifting purposes. The above are suitable not only for use on 
shipboard but in docks, shipyards, factories, Ke. 

This firm manufactures every variety of this equipment 
both large and small, and for hand control, also for distant 
electric, hydraulic, or mechanical rod manipulation. Fur- 
ther, it specialises in electric cable-winding drums, spring 
controlled and also hand wound, fitted with slip ring and 
brush contacts whem required. 3 7 


(To be continued.) 


NOTES FROM CANADA, 
(from OUR SPECIAL CORRESPONDENT.) 


THERE has recently been formed in Canada, apparently with 
headquarters in Toronto, ‘‘The Canadian Association of 
British Manufacturers and their Representatives,” the objects 
of which are ‘‘to further the interests of British trade 
throughout the Dominion of Canada and to affiliate with and 
work in concert with kindred associations in other centres of 
the Dominion having similar objects.” 

The above is quoted from the articles of the constitution, 
which further state that: The association shall consist of 
British subjects only :— | 

“ (a) British manufacturers and wholesale exporters from 
the United Kingdom.” 

"“ (b) Representatives and agents of British manufacturers 
and wholesale exporters from the United Kingdom.” 

‘No representative or agent of British manufacturers who 
enters into any agency agreement with, or in any way repre- 
sents, any manufacturers or wholesale exporters whose prin- 
cipal works or place of business is situated in any country 
deemed by the Supreme Council to be or to have been hostile 
or unfriendly, shall be entitled to membership of the asso- 


ciation.”’ 


“The amount of the annual subscription shall be: (a) For 
British manufacturers and wholesale exporters, $15.00 per 
annum; (b) for representatives and agents of British manu- 
facturers and wholesale exporters, $7.50 per annum.” 

Under the heading of by-laws appear the following :— 

‘“ The expression ' British manufacturers and wholesale ex- 
porters ’ used in clause 6, sub-section A of the constitution, 
shall be understood to mean British manufacturers and whole- 
sale exporters who are already represented in Canada by a 
resident agent.” 

à ‘The trade sections shall consist of the following classifica- 
ions :— 

‘* (a) Cotton and wool fibres.” 

‘* (b) Food products.” 

‘** (c) Metal products, comprising iron and steel and all other 
metals and manufactures thereof.” -> o - =o -.--e-2 oe 

‘‘(d) Clay products, comprising earthenware, stoneware, 
glassware, and all manufactures of clay and its essentials.’’ 

i **(e) Wood products.” | e 
‘(f Chemicals, comprising heavy chemicals, dyestuffs, oils, 
drugs, drug sundries, polishes, and kindred materials and 
manufactures.” 

:** (g) leather products, comprising hides, leather, findings 
and all manufactures of leather.” 

“A new: trade section may be formed upon the written 
application of any six members of that particular trade.” 


A meeting of the Toronto branch of this association was _ 


held’ recently in Toronto and was attended by about 25 
members. i 

The trade sections already formed (as indicated above) were 
asked to nominate a chairman and secretary; this was done 
in the case of several sections, and it was then decided to 
Institute a special drive in order to obtain as many new 
members as possible. The drive is to begin at once, and last 
for one month. 

At present the Toronto membership is about 50, but it is 
believed that about 250 can be obtained if all those eligible 
can be induced to join. This latter number would represent 
probably 2,000 or more British firms, as many of the members 
are agents for several different companies. _ reed: 
_ The association has been formed more for the purpose of 
increasing the number of British agencies in Canada than 
increasing the number of agents, and it was stated at the 
meeting that H.M. Imperial Trade Commissioner at Toronto 
(Mr. F. W. Field), who has had a good deal to do with the 
formation of the association, would forward any inquiries 
which he might receive in future from British firms, as to 
the openings existing for suitable representation in Canada, 
to the association for its consideration. : 

So far as could be judged by the writer, the members of 
the association present at the meeting were all very enthusi- 
astic about it, and once it has got fairly on its feet there is 
little doubt that its influence will be felt in Canada, and, 
be it hoped, at home also. 

The general impression gained at this meeting was that 
all the men there were keen, honourable business men who 
knew what they wanted, and were determined to use their 
best efforts to get it. If British firms are ever to make any 
headway in Canada now is the time to begin trying, and 
this association should prove a great boon to firms at home 
in assisting those already represented, and in advising those 
desirous of obtaining proper representation. 

In the ExectricaL REVIEW of August Ist, on page 146, ap- 
peared three photographs showing the condition of some of 
the traniway track in Toronto. 

The editorial remarks very nicely and courteously ascribe 
the conditions indicated ‘‘to the great war,” but, sad to 
say, such a state of affairs has existed for the past ten years 
or more, not only “on Front Street, between the Union 
Station and George Street,” but at much more important 
locations, such as the intersection of Yonge Street and Queen 
Street, Yonge Street and Richmond, Yonge Street and King 
Street, and innumerable other points—such sights are not by 
any means ‘‘abnormal’’ any more than is overcrowding 
on the cars. Regarding this latter subject, it may be said 
that there are usually during rush hours at Jeast as many 
persons standing up inside the car as are occupying the seats, 
and that the rear platform and the steps are crowded to the 
very utmost with young men and boys of a foolhardy turn 
of mind hanging on to any little support or ledge that offers 
a precarious foothold. That this condition is not abnormal 
may be judged from the fact that the people of Toronto 
have heen agitating continuously to have it altered since at 
least as long ago as 1899—the writer recently saw in the 
records of the City Council of that year a resolution demand- 
ing that something be done immediately to force the Toronto 
Street Railway Co. to provide a better car service, as the 
overcrowding was intolerable—or words to that effect. At the 
same time it was pointed out that similar efforts to induce the 
company to do something had been repeatedly ignored in the 
past. Evidently, therefore, the history of this state of affairs 
goes back to at least the Jubilee vear or earlier, and the long- 
suffering public puts up with these conditions even vet, but 
perhaps there is more excuse for the company’s dolce far 
niente policy now than formerly as the franchise expires in 
1921, and is not likely to be renewed. Moreover, the city of 
Toronto itself owns several car routes now, and it cannot be 
said that the overcrowding conditions on the city’s own cars 
are any better than those on the company's cars. However, 
as in other matters, human nature can accustom itself to 
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THE MUNICIPAL TRAMWAYS ASSOCIATION. 


(INCORPORATED.) 


(Concluded from page 392.) 


ANNUAL REPORT. 


The report of the Executive Committee for the year 1918-19 
recorded a total membership of 201 (89 local authorities, 116 
managers and assistants). Mr. W. Clough (Bury), who was 
appointed hon. ‘secretary at the last annual general meeting łn 
succession to Mr. C. J. Spencer, left municipal service, and 
Mr. G. W. Holford (Salford) was appointed in his place. At a 
special meeting on May 16th the Association authorised the 
bxecutive Council. to appoint a general secretary, and Mr. J. 
Beckett, borough treasurer, of Accrington, was selected out 
of no fewer than 740 applicants. At a special meeting of the 
Association in May last it was decided to discontinue the 
meetings of the Municipal Tramways Conference, which had 
been dealing with wages, &c., and that the Association should 
in future handle puch questions; 1t was also agreed that the 
subscriptions payable by local uuthorities should be raised, 
to meet the increased expenditure, a scale being adopted 
ranging from lU guineas a year where the annual revenue 
was under £20,000 to 10U guineas where the revenue was over 
£1,000,000 ETE | be 

The British Enyineering Standards Association dealing with 
wheel centres decided to recommend a diameter of 27 mn. for 
driving wheel centres, with a diameter of 32 in. or 33 in. 
oer the tread, and 17 in. for pony wheels, 22 in. over the 
tread. 

The Association concluded an agreement with the National 
Transport Workers’ Federation on March 20th, 1919, which 
was appended to the report. The draft constitution of the 
Joint Industrial Council was approved by the representatives 
of the. two Tramway Associations and the: Federation, and was 
also appended ; there will. be 14 representatives of the M.T.A., 
eight af the T. and L.R.A., and 22 of the employés. The first 
meeting of the Council was held on September 5th, 1919. 

Attention was drawn to Clause 5 of the Transport Bill, 
giving the Minister power to require through running on 
adjoining tramways belonging to- different owners. 

The provisions of the Finance Acts of 1918 and 1919, intro- 
ducing for the first time an annual allowance for the depre- 
ciation of buildings, were referred to, and the exclusion of 
car sheds was stated to be, in the opinion of the Executive 
Council, indefensible. | 

During the year three awards were issued by the Com- 
mittee on Production affecting the wages, &c., of tramway 
employés; these were summari in an appendix. 
tion was drawn to a report of the Select Committee on Local 
Legislation, emphasising the anomaly of making municipal 
authorities contribute to the upkeep and reconstruction of 
sodas while private enterprise was free from this require- 

The total income of the Association for the year 1918-9 was 
£387, and fhe expenditure £371. | | . | 


Motor Omnibus Services. 


By A. R. Frearnuex, General Manager, Sheffield Corporation 
~ . ‘Tramways and Motors.—(Abstract.) 


Ox many occasions recently when the question of road pas- 
senger transport has been under discussion the opportunity 
has been taken of suggesting that extensions of electric tram- 
ways should not be made, but that any further transport 
facilities required on the roads should be provided by motor 
omnibuses. This opinion, of course, comes from those who 
have had no experience of handling passenger transport work 
by the electric tramcar. 

l aes to look at the question from the point of view 
of tbe municipality engaged in passenger transport work, 
and to show as a result of the experience gained whilst 
working motor ‘bus services as auxiliary to a large tramway 
system, ‘during the past seven years, how, and to what extent, 
motor omnibuses can be best made use of. 

Under: present conditions it is comparatively easy for any 
municipality to obtain powers from Parliament to work motor 
émuibuses within its own district, and despite the opposition 
which is: generally met with from railway and motor ‘bus 
companies, County Councils, and Urban District Councils, it 
ean also’ obtain powers to work omnibuses in the districts 
mening its boundaries. : 

1907 the Sheffield Corporation obtained a clause which 
feads as follows :— = 
y Corporation may provide and run motor omnibuses 
miam the city, and also in connection with their tramways 
Thee ae districts adjoining the city on the following routes.” 
en` follows a description of the routes outside the city 
motor ry on which the Corporation is authorised to run 
sae omnibuses, and as will be seen from the map attached 
ost of the main roads leading into the city are now provided 
ie Us services; on those which are not so provided powers 

i ioe Sythe obtained, and in a short time services will 
; n: Bo Lfe: : : ‘ f : K 

‘Another clause provides that the Co i 

‘no Je rporation. shall mek 
Miment to thé road authority of #d par 'bus-mile run by its 
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motor omnibuses; also, that the Corporation shall not: be 
required to make any payment in excess of the sum of èd. 
per ‘bus-mile in respect of any road which has not been 
constructed or re-constructed so as to be adapted for mechani- 
cal traffic. | 

Further clauses provide that the Corporation shall not be 
required to make any payment in respect of the cost of raising 
the standard of any road to meet the requirements of 
mechanical traftic, and that if a grant from the Imperial 
Exchequer is made in respect of any road towards the cost 
of maintenance the amount to be paid by the Corporation 
shall be proportionately reduced... i PE 

These clauses remain operative for at least five years from 
March 3lst, 1919, and were settled by agreement with the 
West Riding County Council and the Derbyshire County 
Council so recently as the summer of 1918, after they had had 
five years’ experience of the running of the motor ’bus services 
over their roads. 

Another clause in which the Sheffield Corporation appears 
to have been more fortunate than many other unde g8 
is in the fare clause. Our clause in regard to this matter 
reads as follows: ‘‘ The Corporation may demand and take 
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such reasonable fares and charges for the conveyance of 
passengers and parcels in or.on their motor omnibuses as 
they may think fit.” 

With the parliamentary authority above referred to, the 
Sheffield Corporation commenced in 1913 to run motor omni- 
bus services on & number of routes within the city, and as 
extensions of its tramway routes outside the city, and has 
continued since that date as, opportunity offered to extend 
such system, until it has now services covering 37 miles of 
road, of which 15 miles is within the city boundary, and 
22 miles outside the city, on County Council. roads, and 
employing altogether about 40 motor omnibuses. At least 
half-a-dozen. additional routes are contemplated, a number 
of which are to be put into operation as soon as a further 
supply of suitable omnibuses can be obtained. 

The results of the first three years were excellent, but, of 
course, war conditions, especially during the last two years, 
made the working of the services very difficult, and at times, 
owing to the inability to obtain spare parts and carry out 
repairs, almost impossible. , 

The expenses for the last two years are as follows:— 


AVERAGE EXPENDITURE PER ’Bus MILE. 


1918. 
Pence. 


1919. 


Pence. 
Traffic expenses 


General expenses oe 370 380 532 


Repairs account ; -» 1.915 4.411 4.528 
Road maintenance account .055 146 .200 
Power expenses (petrol) 1.683. 4.154 5.550 

Total working expenses 7.035 14.022 17.896 


Although on country roads the single-deck ’bus is the more 
satisfactory type of vehicle, the preference in the district for 
the double-deck ‘bus is eo pronounced that we have tried aa 
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far as poasible to meet this requirement, 75 per cent. being 
of the latter type. 

On city routes this class of service undoubtedly provides 
a great public convenience for short-distance cross-town tratic 
through streets and districts which cannot be served by cars. 

The trattic which has been developed on roads branching 
off trom tramway routes 1s enormous, and has astonished its 
jnost sanguine advocates. 

The use of ‘buses as extensions to existing tramway routes 
has also proved very satistactury. In addition to paying 
their way, they have brought a great amount of trattic to the 
truuways. What this means in the summer months may be 
gathered from the motor ‘bus trathc return for the last com- 
pleted week, ended August 17th, 1919 :— 


Receipts, £2,172 7s. lid. (fare L4d. per mile). 

Passengers curried, 159,371. 

Miles run, 20,768. (Lost mileage, 59 miles.) 

Receipts per 'bus mile, 25.1d. 

Receipts per ’bus mile up to date this year are 23.59d. 

The traffic on ‘bus routes is greater in the summer months 
than in the winter months, the ratio of difference being much 
greater than on the tramways. ‘There is no doubt that the 
general effect on the outlying districts is in every way of 
great benefit. 

; The motor omnibus, so fur as it has been developed up to 
ate, 18 :— 

1. An excellent vehicle in acting as feeder of and in con- 
necting up tramway routes and services. 

2. An unsuitable vehicle for satisfactorily dealing with 
heavy town trafħc. 

3. ite inadequate for dealing with peak loads. 

j 4. Financially impossible for workmen’s trattic at reduced 
ares. 

5. In regard to average speed maintained throughout the 
day it bas no advantage over the electric tramear. 

‘The maximum seating capacity that we have so far been 
able to provide is 37 against the maximuin of 76 on the latest 
type of tramcar. The new type of ‘bus, one of which has 
just been put on the streets by the Lundon General Omnibus 
Co., seats 46 passengers. 

The great difficulty from the passengers’ point of view is 
that only 22 passengers on the new type of ‘bus are pro- 
vided with cover or a comfortable seat under inclement 
weather conditions, which prevail during eight months in 
the year, whereas the whole of the 76 passengers on the 
tramcar referred to are under cover and travelling under 
reasonably comfortable conditions, whatever the weather con- 
ditions may be. 

As the majority of the members know, there are very few 
tramcars running to-day in the busy manufacturing centres 
or thickly-populated districts without top covers, experience 
having shown that for the greater portion of the vear the 
top-deck seat on the open-top car is of little use, and the 
vehicle without top cover becomes practically a single-deck 
tramcar. 

For dealing with the peak loads the Sheffield type of "bus, 
with its maximum of 37 seats, would be of very little use; 
for the Tinsley district in Sheffield, each evening we have 
to provide a service of 82 cars per hour, in which time we 
carry 5,576 passengers at un average fare of less than 4d. per 
mile. To carry these passengers the number of ‘buses would 
have to be double the number of cars provided, and in wet 
or winter weather this would be totally inadequate for the 
purpose. Given this necessary increase in the number of 
vehicles, serious loss would result if the same fares as are now 
charged on the tramways were maintained. 

The 33-ton maximum weight allowed for the London ‘bus 
is of no use for the provinces. .Actual experience has shown 
us that a body of the London type after two vears on roads 
such as are met with in the Midlands and North Country 
is in such a condition that very heavy repairs are required, 
and, in fact, it then becomes a question whether such type 
of body is worth repairing for work under such canditions. 
The makers themselves have confirmed this opinion. and 
to-day decline to build a body of that type for use in the 
provinces. 

The minimum weight of a double-deck omnibus for roads 
such as are found in our district 1s 44 tons, and the difference 
in weight of vehicle per passenger carried in the provinces 
is, therefore, very little in favour of the motor oinnibus, as 
compared with the tramcar. 

Appended are some figures for the year ended March 25th, 
1919, showing :— 

1. The revenue expense of running the motor 'bns is 44.5 

r cent. more than the tramcar. After giving the motor 
omnibus the benefit of its comparatively lower capital expendi- 
ture it still costs 33.7 per cent. more than the tramcar to work 
per mile. 

2. The revenue expenses per passenger carried on the motor 
omnibus are 198 per cent. more than on the tramcar. The 
total expenses per passenger carried are 176 per cent. more 
on the ‘bus than on the tramcear. 

3. Per seat provided the omnibus revenue expenses are 
131.3 per cent. higher than the tramear revenue expenses. 
The total expenses per seat provided are 114.) per cent. higher 
on the ’bus than on the tramear. 


urban and rural roads, it will be seen that under similar 
conditions the speed of the tramcar in the provinces is easily 
equal to the speed of the ’bus, so that in this respect there 
is nothing to choose between the two vehicles. 

What 1s very necessary at the present time to assist the 
motor omnibus undertakings in carrying out their work 1s 
a plentiful supply of fuel, at a reasonable price; that is not 
a price 4d. or ld. below the monopoly price of the petrol ring, 
which is not the way to encourage the use of either benzol 
or any other home-produced motor fuel. 

In conclusion, I would like to suggest that it is the duty 
of ey tramway-owning municipality to undertake this 
work. 


COMPARATIVE FIGURES FROM THE 1918-19 SHEFFIELD ACCOUNTS, 


1 Per car Per 'bus 
mile: me 'Bus expenses are— 
Working expenses 12°388 17°896 44°5% more than tramways 
Service of debt 
(capital) 1°688 ‘923 45°3° leas than tramways 
Total expenses ... 14'076 18'819 337%, more than tramways 
2 Tram- Omni- 
ways, per buses, per 
LAREO KON, paas TES *Bus expenses are— 
Working expenses ‘716 2'137 198% more than tramways 
Service of debt 
(capital) ‘098 110 12°3°; more than tramways 
Total expenses ... ‘814 2°247 176% more than tramways 
3 Tramways Omnibuses 
per seat per per seat per 
*bus mile. "Bus expenses are— 


car mile. 
à 


Working expenses 230 
Service of debt 


d. 
‘532 131'3%, more than tramways 


(capital) ... 031 027 12°9°, less than tramways” 
Total expenses ... "261 "659 = 114°1% more than tramways 
4 Per car Per ‘būs 
ae ae ’Bus receipts are— 
Traffic receipts ... 16563 20'457 23°57% more than tramways 
Traftic receipts per 

seat provided °307 "608 98°, more than tramways 


"Bus fare per mile is— 


Average fare 
charged per mile.. "652 1'5 


*This is an important figure and one which is often eutirely 
overlooked by the motor ‘bus advocates—the impression usually 
left is that the difference in capital expenditure is much greater. 


130%, more than tramways 


DISCUSSION. 


In opening the discussion Alderman E. Russet, TAYLOR 
(Liverpool) said he had come to the conclusion that the motor 
omnibus was a very keen rival to the traincar because of the 
ever-increasing cost for permanent way and the extraordinary 
costs that would have to be incurred in the future for the 
overhead equipment of a tramway system. The great 
development of the internal-combustion engine increased its 
possibilities as a method for traction to such an extent as to 
render it a formidable competitor to the tramway system. 
The vast capital suim involved and the large annual charges 
enormously handicapped a tramway system as compared with 
a motor-’bus system. By an absurd clause in an Act of 
Parliament the weight of the motor ’bus was restricted to a 
limit which rendered it impossible to obtain the seating capa- 
city which was sufficient to give the omnibus the same earn- 
ing power as the tramcar. But with the advent of the new 
Ministry of Transport, it was to be hoped that this anomaly 
would be wiped out and that the motor omnibus would have 
a fair chance as a competitor to the tramcar. The motor 
omnibus, owing to its great mobility, was capable of running 
a larger number of journeys than the tramcar within a given 
time, and its course could be diverted in order to avoid ob- 
structions. Local authorities should seriously consider the 
possibilities of the motor omnibus as well as the tramcar, a9 
both could at the present moment be usefully employed in 
dealing with the congestion of the passenger traffic in all 
their large centres. With the co-operation of the municipal 
authorities there should not be any difficulty in removing 
restrictions and disabilities connected at present with the 
motor-’bus, and he believed that at no distant date munici- 
palities would have more, ‘buses than tramcars. 

Mr. Wesser (Keighley) said that in Keighley they had had 
motor-’buses for five years, and their experience was that the 
motor-’bus was most unsatisfactory. They took up in its 
place the railless trolley, which thev found was undoubtedly 
better than the "bus. The cost of petrol as given by Mr. 
Fearnley was 5d. per mile. In Keighley they could run a 
railless vehicle with very nearly equal carrving capacity for 
about 14d. per mile. He was against using any other power, 
when electricity generated by his own Corporation was there 
to be utilised. p 

Mr. O. B. Hamitron (Leeds) said that for big industrial 
centres there was no comparison between the motor-'bus and 
the tramcar. The cost per soat provided—nnd after all that 
was the criterion—wag doublp that of the tramear. Mr. 
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Russell-Taylor had omitted to say anything about the roads 
in his statement of capital expenditure. Xo far as munici- 

ities were concerned the roads tor motor-’buses must be 
provided and maintained by them. Taking everything into 
consideration, he maintained that in the actual cost of operat- 
ing the two vehicles the cost of the motor-’bus was double 
that of the tramcar. ‘hose who taiked about the great possi- 
bilities of the motor-’bus seviued to forget that there were 
also great developments to be made yet with regard to tram- 
ways. He believed that in the tramways they had the best 
method of moving large bodies of people. 

Mr. J. DALRYMPLE (Glasgow) asked Mr. Fearnley to explain 
what was the exact point or time when he would discard the 
motor-’bus and introduce a tramway car. Mr. FEARNLEY re- 
plied that that all depended cn local circumstances. No hard 
and fast line could be drawn. 

Mr. W. Murray (Walthani-tow) said that apart from any 
controversy as to the merits of the two vehicles, there was an 
opening for the motor-’bus over city routes as an auxiliary 
service to the tramways. In the rush hours especially it 
would be of convenience to the public if the tramcars carried 
the short-distance passengers and the motor-’buses the long- 
distance passengers, who would have the additional advantage 
of being carried at a quicker rate. 

Mr. Monxson (Stockport) said that in Stockport they were 
about to institute a motor-’bus service over one of the routes 
where they had had a railless trolley—which they had aban- 
doned. They had never found the railless trolley satisfactory. 

Sir Joun W. Courtis (Cardiff) said that in Cardiff they 
were considering the advisability of adopting a motor-’bus 
system either to run on the streets where they had already 
tramway routes or to act as feeders to the various termini. 
Regarding the suggestion that the weight of the motor-’buses 
should be increased, he said that even at their present weight 
he could always tell when a motor-’bus had been on a road 
from the damage it caused, and if the weight were increased, 
the roads would require to be of very different construction 
altogether. 

Mr. A. Bager (Birmingham) said they had a very large 
fleet of omnibuses in Birmingham, and the loss of mileage 
was becoming a diminishing quantity. That showed that the 
motor omnibus was becoming more stable. Regarding the 

uestion asked by Mr. Dalrymple, he could say that when 
they got a population sufficient to satisfy a quarter-of-an- 
hour omnibus service, that was the time to lay don a tram- 
way line. 

Mr. Witkinson (Bradford) contended that the railless 
trolley was only at the fringe of its career, and could be im- 
proved to such an extent as to make it a serious rival to the 
tramways. Roughly speaking, its working expenses to-day 
were 25 per cent. less than those of the tramcar. 

Mr. J. M. McEvroy (Manchester) was of the opinion that 
to carry a great body of traffic, the tramcar held the field at 
the present moment. — 

Councillor J. W. Squires (chairman, L.C.C. Highways Com- 
mittee) said that all depended on the district where they were 
going to run the ‘buses. In London the General Omnibus 
Co. could go where it liked. During the war the company, 
by some means or other. carried munition workers to Wool- 
wich Arsenal and received a subsidy in one year of £130,000. 
The London County Conncil had made up its mind to seek 
powers for running motor-"buses. He did not want to start 
motor-’buses in sheer competition with the London General 
Omnibus Co.. but he wanted motor-’buses to subsidise their 
own tramway service. 

After further discussion, Mr. Fearnley received a warm vote 
of thanks for his paper. 


ELECTRIC FURNACES. 


THE interesting programme which was arranged in con- 
nection with the visit of the Institute of Metals to 
Sheffield contained little of.a directly electrical nature, but 
included one item of particular interest to the central-station 
engineer and the electrical manufacturer. This consisted of 
a series of kinematograph exhibitions, given by Mr. Verdon 
0. Cutts, of Sheffield, which showed electric furnaces in opera- 
tion, melting non-ferrous metals and alloys, and annealing 
and heat-treating steel and non-ferrous products. These are 
the furnaces developed by Baily in the United States, which 
are being introduced on this side by Mr. Cutts’s firm; they 
are of the resistance type, and it would appear from Mr. 
Cutts’s description that they open up a very important field 
for the central-station engineer. It is claimed that their 
highly non-inductive load, with a power factor of 98 per cent., 
and a load factor of 90 to 100 per cent., has been fully de- 
monstrated by experience with a large number of such 
aces which are in regular commercial operation in_ the 
/mted States. Such an electric furnace load is in sharp 
Contrast with the steel furnace of the arc type. with which 
We are more generally acquainted in this country. 
The melting furnaces are of three distinct types, viz., the 
pit, tilting, and tapping types: they range in size from 
KW. up to 1,000 kw. A typical .round-pattern tilting fur- 
nace. which figured largely in Mr. Cutts’s pictures, is pro- 
eh with specially wound transformers of 105 Kw. capacity; 
N consiste essentially of a steel shell 7 ft. in diameter, 
monnted on trunnions and brackets for tilting. The shell ia 


suitably lined with refractories, the hearth being located 
at the bottom of the furnace and bowl shaped. ‘Lhe domed 
roof is suitably encased, and is capable of being raised and 
lowered by one hand wheel. Kisselguhr is used between 
the casing and the lining as a heat insulator, and the roof 
framework is provided with a circular fin which dips into a 
sand seal. Over the furnace hearth is situated an annular 
trough of carborundum fires, and which contains the resister 
inaterial. Fixed electrodes enter this trough at two points 
diametrically opposite; these serve to make the permanent 
electrical connection to the resister bed. A charging 9nd 
working door of the plug type is provided, and this con- 
stitutes the only opening to the furnace, the pouring spout 
being located immediately below. The furnace van be poured 
Without opening the door. A ribbed cast-iron plate, hung 
from a counterweighted lever, enables the doorway of the 
furnace to be partially closed when the swing plug door is 
opened for the purpose of working the hearth. This shields 
the operator from the intense heat of the furnace, and de- 
creases the loss of heat. 

The necessary heat is generated by the resistance’ of the 
carbonaceous material in the trough to the passage of the 
electric current. Special transformers having their primary 
side suitably wound for the electric supply available form 
un integral part of the installation. They are provided on 
the secondary side with a number of different voltage taps. 
This urrangement in conjunction with a selective oil-break 
switch of special design gives a fine degree of control. — 

The heat generated in the resister trough is transmitted 
to the hearth by direct radiation, and indirectly from the 
arched roof. The direct radiation from the lower part of the 
trough is obtained by mounting the trough on piers, this 
leaving a considerable area of the trough bottom exposed to 
the hearth. It is interesting to note that this heating element 
has a radiating surface of over 40 ft. 

It will be obvious that a furnace so designed must neces- 
sarily be rather large compared with its output. That de- 
scribed above has a normal hearth capacity of 15 cwt., and a 
melting rate of approximately 6 cwt. per hour. In proof 
of its flexibility as a unit, Mr. Cutts is able to cite instances 
of its commercial use with charges ranging from 5 cwt. to 
over 30 cwt., and under favourable conditions the melting 
rate is considerably increased. It is further evident that 
a furnace of this type must be somewhat sluggish in opera- 
tion, and it is conceivable that this may be regarded as a 
disadvantage. It is, however, this feature which renders the 
furnace susceptible to very precise temperature control, which 
is a most desirable quality for non-ferrous work. 

The reduction of metal losses in melting is of considerable 
importance. Melting records of numerous furnaces in regular 
commercial operation, melting yellow brass scrap, show a 
total loss of less than 1 per cent. These records are taken 
over considerable periods and under normal shop conditions. 
This not only makes for the conservation of metal and the 
elimination of waste, but also minimises the danger of 
occupztional disease due to the emission of zinc fumes from 
the furnace. It will therefore be evident that the furnace is 
particularly suitable for melting bronze, brass, aluminium, 
zine, anti-friction alloys, &c., and especially those metals 
which readily oxidise and volatilise. 

The electrodes, being embedded in the furnace walls and 
resister bed, are fixtures and inaccessible to the atmosphere. 
Consequently, there is practically no erosion or electrode 
consumption. Incidentally, they require no adjustment, 
which makes for simplicity of operation. The energy con- 
sumption with this size of furnace varies between 300 and 
350 KW.-hours per ton of yellow brass scrap melted. 

The tapping type of furnace is rectangular in shape, and 
is fitted with two or more straight resister elements. The 
larger sizes have motor-operated doors with an electrically- 
operated charging device. Two typical examples may be 
mentioned. There is a furnace of 500 KW. capacity which 
has a hearth capacity of 3 tons of aluminium. This same 
furnace has a capacity of 9 tons of brass and a melting rate 
of 2 tons per hour, when supplied with 600-Kw. transformers. 
A 1,000-Kw. furnace has a capacity of 200 tons of zinc per 
day, with an average energy consumption of 74 kwW.-hours 
per ton. In this instance the metal dross amounts to 2.43 
per cent. 

The melting furnaces described were developed as the 
result of experience with furnaces installed for heating with- 
out melting for such operations as annealing, heat-treatment, 
&c. These heating furnaces are exactly similar in type to 
those used for brass melting. They are usually rectangular 
in shape, with an arched roof, and straight resister elements 
running along each side of the interior of the furnace over 
the hearth. The precision with which the furnace tempera- 
ture and atmosphere is controlled enables a stcel or other 
product to be subjected to the exact heat treatment specified 
by the laboratory. Where there is an appreciable amount 
of repetition work, or work of approximately the same bulk 
for similar treatment, automatic furnaces are emploved. In 
such cases the only manual labour required is to place the 
castings, forgings, or other pieces, on the charging platform 
of the furnace. All subsequent operations, including the 
actual charging, heating, quenching, and passage throuch the 
drawing furnace, are controlled by means of pyrometers or 
a time-element device. Thus the human element is com- 

letely eliminated, and the furnaces are rendered practically 
ool-proof. The installation thus partakes more of the nature 
of a heat-treating machine, than of that of a furnace only, 
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and a machine-like precision is rendered possible. One such 


installation used for heut-treating forgings consists of a 


haruenimy - furnace provided with 600 kw. and a drawin 
furnace of UU KW. capacity, with a quenching tank situate 
between the discharge end of the tirst furnace and the 
charging end of the second furnace. ‘Lhe cycle of operations 
may be described ey as follows: When the pieces nearest 
to the discharge end of the hardening furnace have reached 
a pre-determined temperature, thermo-couples operate auto- 
Matic. gear through relays, and the doors of the first furnace 
are opened. ‘The electrically operated pusher places the cold 
pieces for treatment in this-furnace, thereby ejecting those 
at the discharge end which have attained to the desired 
temperature. ‘Lhese are received by a hydraulically operated 
manipulator which places them in the quenching medium, 
at the same time closing the motor-operated doors. The time 
taken in quenching is governed by a time relay. The manipu- 
lator then withdraws the material from the quenching tank 
and places it in front of the charging door of the drawing 
furnace. In doing so, the doors of this furnace are opened, 
and immediately the material is pushed into the furnace, the 
completely heat-treated pieces being ejected at the discharge 
end and the doors closed. 

Other automatic furnaces have been constructed for the 
heat treatment of steel balls for bearings, small finish- 
machined aeroplane parts, cast-steel anchor chains, draw-bar 
knuckles, and a variety of other work. 

For work requiring very gradual heating and cooling, and 
where large output is essential, the installation is of the 
ear type, with pre-heating chambers and a hood for slow 
cooling One such installation which is used for the anneal- 
ing of sheets, steel strip, &c., is over 200 ft. long. Two lines 
of cars are provided, travelling in opposite directions. The 
cold material, as it enters, is pre-heated by the hot material 
approaching the discharge end of the track. This makes for 
economy o operation to a very marked degree. It has a 
capacity of 150 tons per day, and operates at temperatures 
up to 1,400 deg. F. , 

One interesting fact is that the ability to give the precise 
heat-treatment which these furnaces render possible, has 
enabled one firm to use plain carbon steel where it was pre- 
viously found necessary to use special alloy steels. 


A COTTRELL PRECIPITATOR IN A 
CEMENT PLANT. 


Tue Clinchfield Portland Cement Corporation has just 
completed the installation of a complete Cottrell precipitating 
plant, comprising both a dry treater and a wet treater, for 

recipitating the dust from the cement kilns, with the two- 
old object of pecoveriae potash and eliminating a nuisance. 
A steel flue 9 ft. wide by 14 ft. deep, poms with hopper 
bottoms and a screw conveyor beneath, conveys the gases 
from the kiln to the dry treater. This flue, and also the 
stacks which permit the gases to een pe into the atmosphere, 
are provided with dampers, so that the gases may either be 
allowed to escape or be diverted to the treater at will, A 
small quantity of dust low in potash may be precipitated 
in the flue. Tbe flue is 102 ft. long, and on tbe top 
of it, to utilise some of the waste heat, there are evaporating 
pans for evaporating the solution returned from the wet 
treater. By means of the screw conveyor underneath the 
flue, the dust can be returned to the kiln, in case the price 
of potash should not warrant putting the dust on the market. 
The portion of the flue nearest the dry treater is provided 
with a water spray inside, to humidify the gas. 

The dry treater, built of steel and brick, consists of four 
chambers, two on either side of a central combination inlet 
and outlet flue. This flue in its entirety is rectangular in 
ehape, with a diagonal steel partition extending from the 
bottom of the inlet end to the top of the outlet end. The 
top part, above the partition, is the inlet flue, and the bottom 
part, below the partition, is the outlet flue. The ports for 
letting the cas into and out of the four treating chambers 
are provided with dampers. In each chamber the gases pass 
down through eighty 12-in. iron pipes, each 15 ft. long. In 
the centre of each pine, from top to bottom, hangs a soft 
annealed iron wire, No. 14, B. & S. gauge, with an iron 
weicht, shaped like the frustum of a cone, weighing about 
9 Ib., suspended at the bottom. To keen the wires from 
swinging, and to keep them spaced properlv, the wires pass 
through an iron arid, placed 15 in. below the bottom of the 
12n. piper and just above the 9-lb. weichts. 

The current is transmitted by means of a §-in. iron pipe 
connected to a bas har made of 5-in. iron pipe. This is 
connected to the various iron wires suspended in the 12-in. 
pipes. The bus bars are insulated bv means of Alberene 
etone slabs. The insulators consist of eleven slabs, six of 
which are 6 in. by 6 in. by 1 in. thick, and five 9 in. by 9 in. 
by 1 in. thick. , 

“The fanr treaters discharce the gases into a common outlet 
fina, whieh lande ta a Rnffaln Force Co. connidal mnitihlade 
fon, with on impeller 12 ft. in diameter and a eneed of 144 
RPW.. and cid ta be capable of discharging 180,000 cu. ft. of 

na nor minute. , , 

The dry treater will precipitate only the coarser dust. The 
very fine dust and the fume will be hawn hy the fon to 


the wet, treater. The temperature of the gas in the dry 
treater ranges from -900 to 1,100 deg. E. “I 


is provided with six vertical concrete partition walls, each 
6 in. thick by 10 ft. wide by 14 ft. high, buiit 15 in. 


OUTLET -> N 
PORTS 
FROM od 

TREATER 


` Fjo. 1.—DRY Treaster. 


tension current with which the 168 wires aré charged against 
the wet walls, and are washed by the flowing water to the 
bottom, and the gas passes on to the left end of the com- 
partments, and escapes through a damper hole to an outlet 

ue which connects with all four of the chambers, and leads 
to a concrete. exit stack, 8 ft. in diameter by 18 ft. high. — 

Power for the treaters is obtained fret: ene s tingen 
Utilities Corporation at 440 volts, and by means of' four 
motor-generators it is changed to 220 volts, a.c. single-phase, 
and is then stepped up by transformer to 75,000 volts. 

The precipitated liquid and dust are collected’ in a tunnel 
beneath the treater chambers, and flow to a concrete setthng 
tank 24 ft. in diameter by 12 ft. deep at the deepest part, 
the bottom being funnel-shaped. The. liquid is pumped to 
the evaporating pans on top of the gas flue. and is there 
evaporated. The sludge from the settling tank 1s filter: 
pressed, and the cake rejected. The filtrate returns to the 
settling tank, and is pumped along with the other liquid to 
the evaporating pans on the flue. The evaporation Is not 
carried to dryness, but at a definite specific gravity the liquid 
is drawn off into two final evaporating pans 16 ft. long .bv 
S ft. wide by 3 in. deep, fired with coal, where the evapora- 
tion is completed and solid crude potash is obtained. The 
Cottrell plant, as well as the cement mill, was designed and 
built by Richard K. Meade & Co., Baltimore, Md.--Chem. € 
Met. Engineer. 


EFFECT OF RAILWAY ELECTRIFICATION ON 
_ TELEGRAPH AND TELEPHONE LINES. 


In a recent contribution to the Annales des Postes Télégraphes 
et Téléphones, Prof. A. Mauduit stated, in recommending the 
electrification of French railways, that it would be necessary 
to remove telegraph and telephone lines to a distance from 
the electrified track. or, according to circumstances, to use 
bifilar, lead-sheathed, overhead or underground cables. This 
is the solution adopted in Switzerland and Italy, but it 1s not 
always practicable to remove the lines far from the railway. 
and, as pointed out by M. G. Valensi in a later contribution 
to the Annales, experience in the United States indicates that 
the conversion of lines to bifilar cables and their mechanical 
displacement from the electrified track are not sufficient: to 
prevent interference. On the contrary. it is essential to teke 
all steps possible to restrict the magnetic field of the traction 
system, e.g., by the use of counter-current wire, dovble- 
bridge distribution with compensating auto-transformers, and 
sọ. on. Even these vrecantions, whilst securing satisfactory 
results under normal conditions in the traction eystem;: can 
hardlv .prevent. troublesome manifestations of electromagnet 
induction in telegraph and telephone stations and m. th 

homes of telenhone subscribers under abnormal conditions. 
and. in partichlar,. when short cirenits occar on the. treating 
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From an. analytical investigation of tbe electrostatic and 


electromagnetic fields within a lead-sheathed, bililar tele- 


phone cable, due to an adjoining traction line, the author 
concludes that the earthed metallic sheath of the telephone 
cable protects the telephone circuit from electrostatic induc- 
tion but has no appreciable etfect as regards electromagnetic 
induction. . The magnetic field induces ın the circuit: (i) a 
transverse Voltage, i.e., a potential ditlerence between the two 
wires, tending to circulate a current through the wires in 
series. ‘lhe two wires being stranded together on a helix of 
small pitch, this effect is generally very small, notwithstanding 
the strength of the unducing field. (ìi) A longitudinal voltage, 
s. & potential diference between the two wires (taken :n 


i6. 


parallel), and the earthed sheath of the cable, the circuit 


being campleted by the distributed capacity. between the 
telephone wires and the lead sheath. ‘The area of such a 
circuit may be very considerable, and is, for instance, 10 
sq, m.- per kilometre of parallelism between traction and 
telephone lines, if the conductors of the latter be 1 cm. from 
the inside of the lead sheath. The variable magnetic field 
linked with such a circuit may naturally induce an important 
difference of potential between the telephone conductors and 
the lead sheath. By symmetry, the middle point of the tele- 
phone lines (supposed influenced throughout their length) 


should assume earth potential, maximum p.d. between these 


wires and earth occurring at the ends of the circuit, i.e., at 
the exchangé switchboard or subscriber's installation. Although 


. the sheathing is a perfect screen as regards electrostatic in- 


duction, and although the conductors be stranded in pairs, 
electromagnetic induction is capable of developing dangerous 
voltages in either overhead or underground cables. 

' The preceding remarks apply not only to single-phase trac- 
tion systems, but also to three-phase systems,” and, to some 
extent, to D.O. systems, the magnetic tieid produced by the 
latter being far-from constant owing to normal service varia- 
tions in traction load, and owing to components varying 
periodically due to generator and motor teeth, collector opera- 
tion, and so forth. In all cases, the current in traction con- 
tact-conductors is relatively heavy, and its return is to a 
great extent. through the earth, so that the area of the 
inducing loop is large. Also, traction systems are inherently 
more subject than other circuits to abnormal load variations 
and short circuits: ©- -= ae 

- The effects of electromagnetic induction in telegraph and 
telephone systems from traction systems may be considered 
ander the three main headings: Operating troubles; damage 
to material; and jnjury to persons. Operating troubles include 
total interruption of telegraphic or telephonic service by de- 
stroying fuses, damaging insulation, and so on; false calls; 
noises on telephone systems; and disturbance of balance or 
falsification of signals in telegraph circuits. Possible damage 
to material includes risk of fre, and magnetisation of Pupin 
doils,- resulting in reduced core permeability and reduced 
efective resistance and inductance. Finally, accidents to 
persons may be electrical or acoustical shocks—certainly un- 
pleasant, and possibly dangerous. ; H 
“The author gives particulars of a number of American trac- 
tion systems, and of the experience obtained therefrom con- 
cerning interference with telegraph and telephone operation. 
It is found that, in spite of all precautions on single-phase 
traction systems, short circuits on the latter cause distur- 
bances in lead-sheathed bifilar telephone cables situated even 


a8 far as 500 m. from the track. In particular, there are 


caused danger of fire, risk of electric or acoustical shock to 

telephone subscribers, and frequent false calls. The quality 

of. the telephone service is thus materially deteriorated. 
Owing to electromagnetic induction it is difficult to operate 


satisfactorily a telegraph or telephone system which, in places, 


ls near a single-phase or three-phase traction system, even 
though the weak-current circuit be bifilar and lead sheathed. 


‘The effect of magnetic induction from D.C. traction systems is 


less serious, but; on the other hand, there is danger of elec- 
trolytic damage. Close and continuous co-operation between 
telegraph (or telephone) enginecrs and the engineers of the 
traction system in‘all details of technique and operation is 


“considered to be the only way of preventing interference 


between the traction and weak-current systems. No measures 
fiken inthe latter alone appear to be entirely effective. 


~ 


ai à 


: Twenty-four-Hour Time System.—The Home Secretary 
has appointed a Committee to consider and report as to the advis- 
ability of adopting in the United Kingdom, for official and other 
public purposes, the 24-hour clock. The idea appears to be to 
‘synchronise our timing system with that prevailing in most Con- 
Wnental countries, .In France the 24-hour method seems to have 
had little or no effect upon the popularity of the 12-hour dial. In 
the 24-hour system time is expressed in four figures, zero being 
inserted where necessary, Thus, 9 a.m. is 0900 and 11 p.m. 2300: 
thare lé ‘ho midnight. the time being either 23.59 or 00.01. Thia 
system was adopted by the British Army in 1917. and by the 
South-Eastern and Brighton Rail ways for their Continental time- 
tables in July last. 
on ; aes: 
"The ‘disturbing current being the “residual” current 
Gin ie three-phase system; see Annales des P.T.T., pp. 52%- 


-in the Sosnowice central station. 
‘agreement with the local authorities to erect generating stat‘ons in 


| trodes, being metal gonds not included in other clagges. 


BUSINESS NOTES. 


The French Thomson-Honston Co.—At the recent 
general meeting of the Compagnie Francaise Thomson- Houston, 
the chairman foreshadowed that the company would shortly have 
to raise new resources, which were rendered necessary by the 
development of business, the realisation of a great industrial pro- 
gramme. and the expansion of trade in various foreign countries. 
As ‘& consequence, the directors have now decided to submit for 
the approval of the shareholders a scheme for increasing 
the share capital by £3,200 01.0 by the isaue of 160,000 new shares 
of nominally 500 fr.. so that the total share capital will be 
advanced to £8,000,000. The new shares, which will be payable 
in cash by the end of this year or the beginning of next, will 
participate in the profita for 1919, and for this purpose the 
premium of 100 fr. (600 fr. per 500 fr. share fixed on the last 
otcasion when new capital was offered) will be increased to 130 fr., 
so that the price of issue will be 630 fr. per share. A total of 
140,000 shares for nominally £2 800,000 will be offered to existing 
shareholders whilst the balance of £4100.000 will be subscribed in 
cash by the General Electric Co. of New York in order to afford 
the latter a direct interest in the French company's undertaking. 


Plant for Sale.—The Ministry of Shipping, St. James's 
Park, S.W., has for disposal a large quantity of new ship building 
machinery, including planing drilling, and shearing machines, &o. 
Full particulars are given in our advertisement pages to-day. 


Import Restrictions Department.—The Times stated, 
on September 27th, that the Import Restrictions Department of the 
Board of Trade would cease to exist ` within a few days.” 


The British Industries Fair—In connection with the 
British Industries Fair, the Board of Trade are sending out over 
100,000 invitations to buyers at home and abroad. Itis “up to” 
manufacturers and traders, therefore. to see that the exhibits in 
every trade affected are fully represented. Those rerpcnsible for the 
Birmingham Section of the Fair are making special efforts to 
avoid any weakness in this direction, but we urderstand that one 
of their greatest handicaps is the apparent inability among potential 
exhibitors to realise the actual porition. In Birmingham the 
Chamber of Commerce and the municipality are jointly reaponsible 
for the organisation of this section of the Fair. It is urged that if 
the Fair is to be as representative as it ought to be in view of the 
expected large influx of visitors, no time sheild be lost by our 
manufacturers in deciding to take space and in selecting one or 
other of three sections — London, Birmingham, or Glasgow—for the 
proper grouping of their gocds, - 7% 


- Developments in Poland.—It is reported that the Power 
and Light Co. which was formed at Warsaw last January for the 
establishment of electricity works, has increased its share capital 
from 5.0: 0,000 to 10,100,000 marks, and has taken over the con- 
cessions in German hands for works at Pruszkow, and the shares 
The company also intends in 


various localities. and to construct a network of electric tramways 
to connect together districts which are now not easily accessible, 


| British Trade-Mark Applications.— A ppended is a sum- 
mary of. the recent applications for British trade-marks in respect 
of goods connected with the electrical trades and industries :— 
Asbestogel, No. 391,443, Class 50 —Insulating material composed 
of asbestos, or other material. Turner Bros.’ Asbestos Co., Ltd., 


. Clod Hills. Rochdale. May 2\st 1919, 


Autopax Domestic Electric Irons (combined with other lettering 
and design), No. 391.821. Class 13.—Domestic electric irons made in 
Great Britain. Automatic Telepbone Manufacturing Co., Ltd., 
Milton Road. Edge Lane, Liverpool May 30th, 1919. 

Clayrite, No. 391,84, Class 6.—Engines, gearing. electric motors 
and dynamos. Clayton-Wright, Ltd., 114-116, Great Hampton 
Street, Birmingham, May 31th, 1919. 

Tok (lettering comprised with design).—Electric switches, fusible 
cut-outa, and olectrical fittings. Tok Manufacturing Co.. Ltd., 
Empire Works. West Ham Lane, London. E. 15, May 27th, 1919. . 

Arora, No 392.864, Class 18.—Electric heating and cooking 
appliances.—Frederick S. Grogan, 143, Ashby Road, Loughborough, 
June 30th. 1919. 

Per Mare Per Terram (lettering combined with name of com- 
pany and design), No, 392.868 Class 18 —Engineering contrivances 
for use in wireless telegraphy and telephony. Radio Com- 
munication Co., Ltd., 34-35, Norfolk Street, London, W.C., June 
30th. 1919. i | 

Diamond-F. (lettering combined with design), No. 390077. Class 
50.—Electrical insulation and other fittings; vulcanised fibre in 
slabs rods, tubes. &c. Diamond State Fibre Co., Elsmere, Del., U.S.A., 


April lth, 1919, 


Metrodes (lettering and design). No. 39,717. Class 13.—Elec- 


Metrodes, 
Ltd., 87, Fargate, Sheffield, April 29th, 1919. 


A Datch Development.—The Alg. Ned. Electriciteits 
Mij. (late Groenveld. Ruempol & Co.). cf Amsterdam which is 
engaged on electrical manufacturing and contracting for inatella- 
tions and central stations, and is now erecting new works fer the 
production of plant, is making a fresh iseue of share capital of 
£41,000, after having made several increases in the paat few years, 
The present emission will raise the capital to £125,000, and powers 
are being sought further to extend it to £250,000, 
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A Swedish Expansion.—The directors of the Elektriska 
A.B. Chr. Bergh & Co., of Malmö, makers of installation materials, 
have issued their report for the year ended with May 31st, 1919. 
During the ycar a considerable extension of the company’s activity 
took place by the absorption of four undertakings in the installa- 
tion and fittings branches, namely, Sven and Hugo Malmstrom's 
metal goods factory at Malmö, Svalov's machine shops at Svalöv, 
Karlstad's electrical installation bureau at Karlstad, and the firm 
' of Lalander & Friberg, of Stockholm. These incorporations 
rendered necessary an increase in the company’s share capital from 
£126,000 to £315,000 by the issue of new shares at the price of 
110 per cent. The net profits advanced from £25,000 in 1917-18 to 
£341,500 last year, and the dividend is at the rate of 15 per cent., 
as compared with 20 per cent. in 1917-18, although the amount 
distributed is greater having regard to the additional capital 
participating for 1918-19. 


Trade Outlooks in Kurdistan and Mesopotamia.—A 
communication made to the Société des Ingénieurs Civils on the 
trade outlets in Northern Mesopotamia and Kurdistan states that 
this region calls for the machinery equipment needful to develop 
ita husbandry and mining resources. It is specially suited to the 
use of motor culture on a large scale, and there is also an opening 
for motor traction, In Kurdistan many signs of petroleam-bearing 
beds are met with, also liquid and solid bitumen, sulphur, pyrites, 
iron, copper, antimony, &c. The utilisation of this mineral wealth 
would be greatly helped by the development of the water power of 
the country, estimated at 500,000 H.P. Railways are likewise a 
pressing need. 


Catalogues and Lists——THe Hoyr MeraL Co. or 
GRRAT BRITAIN, LTD., Deodar Road, Putney, S.W. 15.—Sixteen- 
page list giving information regarding their Hoyt anti-friction 
metals, together with a number of testimonials from users. 

Messrs. FALK, STADELMANN & Co., LTD., 83-87, Farringdon 
Road, London, E.C.1.—Forty-eight-page catalorue (No. 436) of 
electrical accessories. The publication fully illustrates and prices 
these manufactures, which include lamp-holders, ceiling roses, 
tnmbler and other switches. wall and floor sockets, distributing 
boards, wood blocks, wires and cables, and many details, Firms in 
the trade who have not received copies are invited to apply for one. 

Messrs. F. J. SHENTON & Co., LTD., 68, Shoe Lane, E.C. 4.— 
Stock list of English accessories. 

THE SUN ELECTRICAL Co., LTD., 57, Neal Street, London, 
W.C. 2.—New catalogue of electric fans, desk and wall fans, in a 
variety of types, ceiling fans of various patterns, automatic shutters 
and regulators, venti‘ating fans, and small-power motors. 

METROPOLITAN-VICKERS ELECTRICAL Co., LTD.. Trafford Park, 
Manchester.—Pamphlet on "' Laree Outdoor Switches and Trans- 
formers,’ by S. Q. Hayes and W. A. Coates, reprinted from the 
British Westinghouse Gazette. 


Book Notices.—‘‘ Regulations for the Electrical Equip- 
ment of Ships.” Formulated by the Ship Electrical Equipment 
Committee of the Institution of Electrical Engineers. London: 
E. & F. N. Spon, Ltd., or the offices of the IL.E.E. Price: American 
cloth, 28. 6d. net (2s 8d. post free) ; blue cloth, 3s. 6d. net (3s. 8d. post 
free); paper covers, 2s. Gd. (punched, if desired, for insertion in 
Messrs Walker's loose-leaf pocket book No. 64.) 

“Fuel Economy.” Second edition, revised. By W. H. Booth. 
Pp. 92; 30 figs. London: S. Rentell & Co., Ltd. Price 2s. 6d. net. 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII. No.9. New York: The Institute. Price $1. 

“Principles of Transformer Design.” By A. Still. Pp. vii + 
216; 67 figs. London: Chapman & Hall. Price 10s. 6d. net. 

‘Hydro-Electric Power Stations.’ By D. B. Rushmore and 
E. A. Lof. Pp. x + 821; figs. 408. London: Chapman & Hall. 
Price 28s. net. 

“ Engineering Directory.” No. 66. September, 1919. London : 
* Engineering,” Ltd. 

‘‘Kssentials of Alternating Currents.” By W. H. Timbie and 
H. H. Higbie. Pp. viii + 374; figs. 223. London: Chapman and 
Hall. Price 8s. 6d. net. 


Our Commercial Secretaries Abroad.—Mr. W. F. U. 
Scott, H.M. Commercial Secretary for Chile, has left to take up 
duties at his post, and communications should now be addressed to 
him at H.B M. Legation, Santiago. 

Mr. E. C. D. Rawlins, H.M. Commercial Secretary for Greece, has 
also left to take up his duties at his post, and communications 
should be addressed to him at H.B.M. Legation, Athena. 

Mr. E. Hambloch, H.M. Commercial Secretary for Brazil, who 
has been on a visit to this country, has now returned to Rio, and 
communications should be addressed to him at H.B:M. Legation, Rio 
de Janiero.— Board cf Trade Journal, 


Dissolutions of Partnership. —CARR, GEESIN & Co.— 
With reference to this dissolution announced in our last issue, we 
are asked to state that Mr. Geesin has now merged the business 
with Messrs. Jonathan Longbotham & Sons, Ltd., of Sheffield, 
London, and Birmingham, and it is now being carried on at 64, 
Victoria Street, London, S.W. 1. Telephone: “ Victoria 1043.” 

LEIGH MoToR Works, motor and electrical engineers, London 
Road, Leigh-on-Sea, Essex.—Mr. B. C. Tozer and H. J. Harris have 
dissolved partnership, Mr. H. J. Harris will continue the business 
under the same style. 

TBICKER ELECTRICAL INSTALLATION Co., 2, Asplen Place, 
Hammersmith, W. 6.—Messrs. R. Tricker, B. Wortman, and C. F. 
Killella, have dissolved partnership. 

West LONDON DYNELECTRIC Co, electrical engineers, 110, 
Glenthorne Road, Hammersmith, W.C.—Mr. F. G. Baxter and B. 
Wortman have dissolved partnership, © - ©) ce až 3 


The Strike Fever Abroad. — According to the Times 


there is considerable industrial unrest in Japan, and workers every- 
where are demanding substantially higher wages to meet the 
increased cost of living. In Kobe Dockyard the ‘workers are 
forcibly expressing their feelings by the wanton destruction of 
property. 

The strike of metal workers, which has been going on for a long 
time throughout Italy, was definitely settled on Friday last by the 
Prime Minister. 

The number of metal workers on strike in Germany has now 
risen to 90,000. At Hamburg the strike of seamen is declining. 

The employés of the technical service in the factories at Rombach, 
Lorraine, threaten to close the factories if several Belgian and 
French foremen who were recently expelled are not reinstated. 

At Rotterdam the post, telegraph, and telephone employés are 
threatening to strike. 


The Ironworkers’ Strike.—Messrs. Dick, KERR & Co., 
of Preston, have intimated that some parts of their electrical works 
may shortly have to close owing to the ironworkers’ strike. 


Industrial Council for the West.—The Bristol Times 
of September 24th reports a meeting of representatives of electrical 
undertakings and of the Unions of workmen engaged in the under- 
takings, to form a District Council under the National Joint 
Industrial Council for the Electricity Supply Industry. The area 
included was Gloucestershire, Somerset, Hereford, Wilts, and a 
portion of Devonshire. Mr. H. Faraday Proctor, engineer to the 
Bristol Electrical Committee, was elected to the chair, after the 
Lora Mayor had welcomed the representatives, and explained that 
they were met as representatives of No. 6 Area, there being 12 
districts for the whole country. 

Mr. C. F. Smith, representative of the Ministry of Labour, said 
that it had been the experience of the National Joint Industrial 
Councils that there was a necessity for devolution and the formation 
of District Councils, as there were many things which could not 
be dealt with on a national basis, but required knowledge of local 
conditions. The Ministry of Labour did not set up the Councils, 
but was willing to give any help it could. The Councils were 
autonomous and self-governing bodies, which managed their own 
affairs. 

Mr. A. Hawker (General Workers Union), moved that a District 
Council be appointed ; Mr. D. Facey (Electrical Trades Union), 
seconded, and it was carried. A resolution was also passed 
approving of the area as formed by the National Council ; and it 
fe agreed that the first meeting of the Council should be held in 

ristol. 

The Council is to consist of 12 representatives of each side, and 
must meet once in three months, or as often as necessary. 

A Committee was appointed to draft the constitution. 


An Excellent Electrical Record.—In a letter to Mr. 
Arthur Goodwin, of C. A. Vandervell & Co., Mr. F. Lionel Rapson 
states that his Rolls-Royce car is about to start on an official 
10,000-mile tire test under R.A.C. supervision ; the same C.A.V. 
outfit is still in use on this car as was originally fitted, with a 
mileage of 117,000, and, during the entire mileage, 73,000 of 
which were on war work, he has never been held up for a single 
moment due to electrical troubles. 


Trade Announcements.—THE ELECTRICAL ALLOY Co., 
of Morristown, New Jersey, have opened a British Branch at 
6, Chancery Lane, W.C. 2, under the management of Messrs. 
Williams & Pell; they are makers and suppliers of high-resistance 
wires and ribbons, known as Calido, Rayo, Comet, Phenix, Ideal, 
and Lucere, also of pure nickel, magno-nickel for sparking plugs, 
und grade A Monel metal. 

Messrs. Bascock & WILCOX, LTD., advise us that the new 
address of their Manchester local office is Victory Buildings, 230, 
Deansgate, Manchester. Telephone number, City 3112. Telegraphic 
address, ** Babcock, Manchester.” 

Mgssrs. SINCLAIR, PAGET & Co., electrical engineers, late of 
235, High Holborn, W.C., have now taken over the Ashdown Elec- 
trical Co., of 8, New Inn Yard, Shoreditch, E.C. 2, which will in 
future be their only address. 

Messgas. BEDBROOKk & SEDDON left Dacre House, Victoria 
Street, on October lst, and their new address will be 39, Victoria 
Street, S.W.1. Telephone, Victoria 6720. Telegrams, “ Drossless” 
(Vic.), London. They are going into partnership with Mr. J. A. H. 
Bedbrook, who has been established there for 18 years. The style 
of the business will still be Bedbrook & Seddon. They are opening 
a branch office in Southampton. 

The address of the HOTPOINT ELECTRIC HEATING OO. is in- 
correctly given in the London Telephone Directory. They are 
carrying on operations at 38, Poland Street, and have no connection 
with anybody at 116, Charing Cross Road, W.C. | 

In the reference, last week, to the businees of the Gardy Co., it 
was stated that the company had extensive works at Argentine, 
Paris. For Argentine please read Argenteuil. 


Germans in Argentina.—The 7Zimes states that com- 
mercial circles in Buenos Ayres are commenting upon the activity 
of the Germans in Argentine commercial life. ; 


Liquidation. — NEw Pero anp RADFORD ACCUMU- 
LATOR Co., LTD., and PETO & RADFORD, Lrp.—Winding up 
voluntarily. Liquidator in both cases, Mr. F. G. Hart, 12, Heddon 
Street, Regent Street, W. Meetings of creditors, October 2nd. 
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Trade with Czecho-Slovakia.—Czecho-Slovakia, which 
includes bohemia, is rich in raw materials, and possesses 
some of the most important industries in Europe. lt is esti- 
mated that about SU per cent. of the mines and industrial 
businesses of the old Austro-Hungarian Empire are now 
within the boundaries of the Czecho-Slovak Republic. lt 
will thus be clear that when more stable economic conditions 
have been established, the Republic will become an important 
market for British trade. 

Information regarding trade between this country and 
Czecho-Slovakia is being collected at the Department of Over- 
sas Trade, and the Board of Trude Journal publishes an 
article thereon. In that article it is stated that most of the 
industries in Czecho-Slovakia are at present organised by the 
Government into industrial syndicates. ‘These syndicates are 
controlled by the State; that 1s to say, there is a Government 
representative on the committee of syndicate. The 
syndicate includes all the traders in Czecho-Slovakia of its 
particular branch, and in cases where the syndicate under- 
takes commercial transactions ìt is backed by the whole 
trade. These syndicates will, however, shortly cease to exist, 
as the policy of the Minister of Commerce is to free industries 
from Government control as far as possible. 

Negotiations as to prices should be made direct with indi- 
vidual firms and not with the industrial syndicates. Before 
goods can be imported into Czecho-Slovakia, an import licence 
wust be obtained by the Czech importer through the syndicate 
of the trade concerned from the Import and Export Com- 
mission at Prague. Each application for an import licence 
is considered on its merits, tirst by the industrial syndicate, 
and then by the Import and Export Commission at Prague. 
The rate of exchange and the needs of Czecho-Slovakia for 
the particular class of goods for which an import licence 1s 
required are taken into consideration. There are therefore 
no rules determining the grant of import licences, but for the 
guidance of intending exporters to the Czecho-Slovak Re- 
public, it should be noted that as a gencral rule an import 
licence will not be granted if the wuporter has to pay in 
foreign currency, either cash down or within six months. 

the shipment is to be paid for in foreign cur- 
rency mm one or two years, an iniport licence will 
generally only be granted for a part of the order, if it is a 
big one. An import licence for the total umount of the order 
will be granted to firms trading on the basis of exchange of 
eae or if the exporter in this country accepts payment in 
zecho-Slovak kronen to remain to his account in Czecho- 
Slovakia, transferable, of course, in that country, but not 
outside. It is, however, often possible to transfer the account 
through the National Provincial and Union Bank of England, 
which acts as agents for the Central Clearing Bank of Prague, 
to British firms wishing to pay for goods imported trom 
Czecho-Slovakia. In this connection it should be noted that 
the Government scheme of export credits described in the 
Board of Trade Journal of September llth extends to Czecho- 
Slovakia. Full particulars can be had on application to the 
Exports Credits Department, 10, Basinghall Street, E.C. 2. 
_ There are a large number of goods the import of which 
18 prohibited. This list is being revised from week to week. 
Firms interested should obtain parcel ar either from their 
customers in Czecho-Slovakia, the Department of Overseas 
Trade, or the Czecho-Slovak Legation, 9, Grosvenor Place, 
S.W.1. The Department of Overseas Trade is prepared to 
eupply, or to obtain, particulars as to importing firms in 
Czecho-Slovakia, which are believed to be reliable. 


_ Japanese Electrical Industry.—A new Japanese monthly 
journal The Trans-Pacific, printed in English and Japanese, 
which has just reached this country contains, inter alia, an 
interesting article by the Japanese Minister of Com- 
juunications on the development of the electrical industry. 
During the ten years 1907-1917, the capital invested in 
electrical undertakings of all kinds, both in operation and 
projected, in Japan, increased by 230 per cent., reaching 
£76,000,000 in 1917. This tigure is three times the amount 
of capital investment in mining—the oldest of Japanese en- 
terprises—and compares very favourably with the £112,000,000 
expended in railways. The growth of the electrical industry 
in Japan has been chiefly due to the development of the great 
water power resources of the country, but the first enterprise 
which was begun in 1887 was the establishing of a 75 kw. 
generating plant by the Tokyo Electric Light Co. for supplying 
electric light to the city. This was followed in quick succes- 
sion by similar plants in Kobe, Osaka, and other towns, so 
that by the end of 1890 the total capacity in the country 
amounted to about 1,500 kw. The next year, however, saw 
the establishment of the first hydro-electric enterprise in 
Japan, when the Kyoto municipality utilised the water of 
the drainage system from Lake Biwa to the city, a distance 
of about seven miles, and provided four watermills each of 
12 H.P., and two dynamos of 80 Kw. each. 
Another landmark was the opening of the first electric 
tramway in Japan in 1895, also at Kyoto, and thereafter the 
industry developed by leaps and bounds. With the increase 
In generating capacity the transmission of current over long 
distances was undertaken, with euch marked success that in 
November, 1914, the Inawashiro Hydro-Electric Co. carried 
out the transmission of electric power at 115,000 volts over a 
distance of 140 miles. 
The statistics show that in regard to generating capacity, 
steam-electric plant increased by 377 per cent. in the ten 
years, while water-power electric plant advanced by 1,223 per 


cent. Whereas in 1907 the electricity generated by water 
power was about half that by steam power, in 1917 the poa- 
tion was reversed. In view of this development in the hydro- 
electric industry the Japanese Government has realised the 
urgent necessity of investigating the water-power resources 
available for industrial purposes, and it has started investi- 
gations with regard to available water power which can be 
used for over 185 days in a year during the five years from 
1918. Taking into account power already being used or pro- 
posed to be used, it is estimated that the total water power in 
Japan will reach over 8,500,000 B.P. 

With the development of the hydro-electric industry came 
a much wider field of utility, as in addition to lighting and 
traction demands there is now an ever-increasing demand for 
power for industrial undertakings. At the end of 1917 the 
number of motors supplied by electrical companies was 
67,000, aggregating 314,000 m.P., an increase of 1, per cent. 
compared with 1907. In addition 19,000 motors were sup- 
plied to Governinent works and factories for their own use, 
bringing the total up to 86,000, distributed among various 
industries as follows :— 


Enterprises, No. of motors. H.P. 


Dyeing... ag 14,025 119,036 
Machinery making 18,098 210,485 
Chemicals s = 7,424 134,957 
Food and beverages ... 29,202 69,635 
Mining and refining ... 4,870 184,041 
Others _... ja Dae 12,381 76,369 

Total 86,000 194,523 


Great expansion has taken place in regard to electric light- 
ing. At the end of 1917 the total number of electric lamps in 
Japan was 10,320,000, of 123,000,000 total c.r., which works 
ont at 99 lamps for every 100 houses. and 18.4 lamps of a 
total c.p. of 218, per 100 of the total population. 

About one-third of the 10,320,000 lamps were distributed 
among the six largest cities of Japan, Tokyo, the capital, 
accounting for 1,631,212 and Osaka for 763,552. 

Iinportant progress also has been made in the clectric tram- 
way systems of the country. The total mileage of tramways 
in 1917 was 1.422 miles, an increase of 390 per cent. in ten 
years, while the number of cars increased by 210 per cent., 
reaching 4,539 in 1917. The total mileage run was 119,960,000 
miles, and 822,500,000 passengers were carried. As in other 
countries, however, the cars are always crowded, and there 
is an urgent need in all the principal cities of Japan for 
areater transportation facilities. 


The Exports Credit Scheme,—The following announce- 
nent by the Board of Trade embodies a previous announce- 
ment on the subject of the export credits scheme, published 
ou September th, together with certain alterations and 
udditions bringing that announcement up to date :— 

The Government are prepared through the Export Credits 
Department ot the Board of Trade to consider applications for 
advances up to 80 per cent. of the cost of the goods to the 
seller (including freight and insurance and the commission 
paid to the department by the seller), in respect of exports to 
vinland, the Baltic Provinces (Latvia, Esthonia, and Lithua- 
nia), Poland, Czechoslovakia, and Jugoslavia, the areas in 
Russia to which the scheme for insurance against abnormal 
colamercial risks applies. 

Any variations which may be made from time to time in 
the countries to which the scheme relates will be announced. 

Advances will be made subject to the following conditions :— 

l. The bills of lading are to be surrendered to the purchaser 
against his acceptance of a bill of exchange in sterling drawn 
by the seller for the full amount of the invoice at a tenor 
conforming to the agreed length of credit and against the 
deposit by the acceptor of security (see the next paragraph). 
The Government will release the drawer from any recourse 
ugainst him for the amount of the advances made except in 
the case of misrepresentation by such drawer. 

2. The purchaser must agree to take up the bills of lading 
against a deposit of currency which, calculated on the basis 
of the market exchanges, will be the equivalent of the amount 
of this draft plus a margin (usually 15 per cent.), which 
value will have to be maintained. This deposit must be made 
with the department’s agents in the country of purchase, 
and will be held as security for the due payment of the bill 
of exchange. The relative insurance policies will be retained 
as additional security. 

3. The department will consider proposals for the deposit 
of produce or securities instead of currency, and in certain 
cases for the deposit of fixed amounts of currency. 

4. When the advance is needed, the shipping documents 
must be accompanied by a letter of guarantee from an ap- 
proved bank of the country of purchase or elsewhere, stating 
that the bill of exchange will be accepted and the deposit of 
security made upon the first presentation of the documents 
to the buyer, and undertaking that the value of such security 
will be maintained. Applications accompanied by a banker's 
guarantee of sterling payment of the bill at maturity will 
receive preferential consideration. 

5. For the convenience of exporters the department is pre- 
pared to receive applications, and if so decided, provisionally 
to sanction advances prior to the shipment of the goods. In 
such cases a limit of time must be stated within which the 
ebipping documents, &c., will be produced and the advance 

en. 
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G. The advance made by the department will be a first 
charge upon the proceeds of the bill and security, but, 1 
such proceeds are less than the cost (including freight, in- 
surance, and comlnission paid by the seller to the departinent), 
the loss represented by the ditterence will be shares between 
the departinent and the drawer of the bill, the share of the 
departuient being in the proportion which the advance bears 
to the amount of such cost, freight, insurance, and com- 
rnission. 

7. The credits will be granted for such periods as the de- 
partment may determine in each case ut the time of applica- 
tion for the advance. i 

8. Advances will not be made for the export of raw materials 
or of surplus Government stores, and preference will be given 
to the finance of goods where the larger part of the cost is 
due to manufacture in this country. 

9, All applications must be passed to the department by 
the bankers of the seller, whose recommendation must be 
attached. l 

10. Atter collection of an amount equal to the cost (includ- 
ing freight, insurance, and the commission paid to the de- 
partment by the seller) the bill of exchange and any relative 
security will be transferred to the seller uf payment of the 
full amount has not been made. 

ll. At any time after the maturity of the bill or after any 
default the departinent will be entitled to close a transaction 
and: transfer the bill of exchange and relative security to the 
seller, who will bear his proportion, as indicated above, of 
any loss incurred. 

12. Interest will be calculated at the yate of 1 per cent. 
above the Bank of England rate from time to time ruling, 
with a minimum of 5 per cent. per annum, and will be 
payable by the purchaser in accordance with clauses to be 
inserted in the bill of exchange. The purchaser must agree 
to increase at the end of each six months the security de- 
posited so as to cover the amount of such interest. 

Commission to defray the expenses of the department and 
to form a fund to meet any losses will be payable by the 
seller at the time the advance is tuken. He may, however, 
include this conunission in his invoice and add same to the 
amount of his cost. freight, and insurance when calculating 
the amount of the advance. 

The rates will not be less than 3 per cent. for the first vear; 
4 per cent. for the second year; 5 per cent. for the third 
year, but in the event of the bill of exchange being paid 
before maturity, proportionate rebate will be allowed to the 
purchaser. In no case, however, will the charge be reduced 
below 2 per cent. 

- 18. The conditions set out above may be moditied at any 
time or in special cases. 

Forms for use by applicants, and copies of this announce- 
ment, can be ianed from the Export Credits Department., 
10, Basinghall Street, London, E.C. 2. 


Board of Trade Changes and Economic Questions.— 
The President of the Board of Trade has estabushed an in- 
ternal Administrative Council which includes the Parhamen- 
tary and Permanent Secretaries and the heads of the chief 
administrative departments. The Council will meet regularly 
and frequently to deal with current business invalving ques- 
tions of policy. Sir H. Llewellyn Smith, G.C.B., Permanent 
Secretary to the Board of Trade, bas been appointed by 
His Majesty’s Government to the post of economic adviser 
with reference to the larger national and imperial economic 
questions, especially for the present those arising out of the 
peace settlement and the transition to normal conditions. 
Fle will retain close connection with the Board of Trade in the 
capacity of vice-president of the Aduinistrative Council, over 
Which he will preside in the absence of the President of the 
Board of Trade. In order to fill the vacancies caused by the 
appointment of Sir H. Llewellyn Smith and the transfer of 
Sir Wiliam F. Marwood, K.C.B., to the Ministry of Transport, 
the President of the Board of Trade has appointed Mr. S. J. 
Chapman, C.B., C.B.I. (Senior Assistant Secretary, General 
Economic Department), and Mr. H. A. Payne, C.B. (Comp- 
troller of the Companies Department). to be Joint Permanent 
Secretaries of the Board of Trade. The Administrative Coun- 
cil referred to above is quite distinct froin, and in. no way 
supersedes, the Board of Trade Advisory Council on which 
manufacturers, traders, and labour are represented. 


Bankruptcy Proceedings.—H. W. Witsox, consulting 
engineer and director, Liverpool.—- Trustee, Mr. L. Nicholas, 
released September 12th. 


LIGHTING AND POWER NOTES. 


Ascot.—PRoposep Prick IncREASE.—The Ascot Dis- 
trict Gas and Electricity Co. has applied to the B. of T. for 
- authority to increase its charges to a price that will ensure its 
shareholders a dividend of 44 per cent. 

Aylesbury.—Evectric Cookina.—The T.C., in order to 
test the consumption of energy of electric ovens, has decided to 
hire different types of oven, 


Electricity, £665; gas, £885: or a total of £1,550. 


Cardiff,—Prick Increaése.—The price of electricity is 
to be increased to 75 per cent. above pre-war rates. At present 
consumers pre charged 50 per cent. above the rates of 1914. 


Colne.—ACCIDENT.—A serious accident occurred on the 
evening of the 24th ult. at the electricity works, the top of a 
cylinder being blown off and considerable damage caused. Arrange- 
ments for a temporary connection with the neighbouring town of 
Nelson were made. It was reported that the lighting supply 
might have to be curtailed. =. oe ue 

Colwyn Bay.—YEAR’s Workrnc.—There’ was a net 
loss of £1,618 on the electricity undertaking for the past year. 

PRICE INCREASE.—The electricity charges are to be increased 
by 334 per cent. _ oe l Í i 

Continental.—Sratn.—The Compania General de Elec- 
tricidad de Granada has lately secured concession to erect plant 
to utilise the water power of the River Genil, near Puente Genil, 
to generate electricity. ; oe o 

A Bilbao company is about to set up smelting wotks in the Pro- 
vinces of Lugo and Corogne. Ft has bought the Wagner hematite 
iron mine and the Villablino mines, and will lay down a 70-km. 
railway. The blast furnaces and the foundry will be built for. an 
output yearly of 600.000 tons of’ pig iron and 500,000 tons of 
steel. Electricity will be used throughout, up to 50,000 H-P., 
being supplied from three falls secured by the company: in the 
Provinces of Leon and Orense. pee Ta ok 

DENMARK.—A scheme for the enlargement of the electrical 
installation of Copenhagen has been drawn up by the municipal 
authorities. The work will take two years to complete, and the 
estimated outlay is 4,900,000 kroner. 


Coventry.—Loan.—The T.C. is applying to the Ministry 
of Health for sanction to a loan of £40,000 for extension of mains. 

PRICE INCREASE.—The existing charges for lighting are to be 
increased by 66% per cent. from October lst, 1919, such increase to 
be in lieu of 20 per cent. increase made in November last ; also the 
charge for the hire of motors is to be increased by 50 per cent. 


Haslingden.— Prick INcREASE.—The T.C. has advanced 
by a further 25 per cent. the cost of energy for heating and 
lighting, making 75 per cent. increase on pre-war rates, Energy 
supplied to tramways has been increased }d. per unit, making the 
total charge 24d. eee 


Hastings.—E.L. Cuarcres.—The T.C. has received an 
order from the B. of T. stipulating that the price of electricity 
shall not exceed 10d. per unit except by variation from the Board, 
nor more than sufficient to enable the undertaking to be carried on 
without Joss. | | 


London.—StT. Paxcras.—The accounts show. that the 
loss on the year’s working to March 31st, 1919, has been £20,239. 
The actual deficit at that date is, however, reduced by the balance 
of £4,150 brought forward from previous profits, bat £4,000 of 
this represents the working balance which it is usual to retain in 
the revenue account. E ; 

POPLAR.—The report for the year ended March 31st last, shows 
total units sold, 21,526,200, an increase of. 1,021,176; net income, 
£133,351, an increase of £25,984 ; working expenditure, £94,812. 
an increase of £20,133 ; gross profit, £38,539, after payment of 
interest, £12.830, repayment of loans, £16,204, and special charges, 
£521, there remained a net balance of £8,983, which with £3,777 
brought forward. leaves a net available surplus of £12,760. 

EX-SERVICE EMPLOYES.—The Westminster E.S, Corporation 
has sinified its intention to employ not less than 5 per cent. of 
disabled ex-service men, in accordance with H.M. the King's 
Proclamation. en | 

BATTERSEA.—-The charge for lighting is to be increased from 6d. 
per unit plus 10 per cent. to 5d. plus 20 per cent. Meter rent is to 
be increased from la, to 2s. per quarter; both increases to take 
effect as from the next reading of the meters. 

HAMMERSMITH.—The estimated increase in the cost of public 
lighting for the remainder of the financial year is as follows :— 
A certain 
main is to be extended to Wood Lane, at an estimated cost of £150, 
the estimated revenue from the supply being £65 per annum. 

The quotation of the Pirelli General Cable Works, Ltd., for the 
supply of 1,000 yards of O'l sq. in. and 2,000 yards of 0°05 sq. in. 
L.T. cable, which is required to maintain the stock of cable, has 
been accepted. 

Further to preceding reports, in reference to the scheme for the 
dismantling of boilers Nos. 2, 3, and 4 and the supply of a larger 
boiler, the space taken up by these three boilers is required for the 
erection of the new boiler already delivered, and the offer of the 
Foster Construction Co. for removing the three boilers in question 
has been accepted. It is necessary that this work should be pro- 
ceeded with forthwith, to ensure the least possible delay in erecting 
the new plant. 


Madagascar.—NEW Hypro-E.ectric INSTALLATION. 
—The installation of water and electric light systems for Tamatave, 
the principal port of Madagascar, is under consideration by the. 
authorities, and the project has the approval of the Governor- 
General. The electricity is to be furnished by waterfalls situated 
10 to 15 miles west of Tamatave, on the Ivondrono River. In view 
of the capacity of these falls, estimated at 3,000 H.P., it is agreed 
that in addition to the municipality of Tamatave the colony of 
Madagascar and dependencies should also become interested, and 
that this water-power should be made available in order to furnish 
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power for the general future needs of the colony in connection . 


with such important undertakings as the electritication of the 
railway from Tananarivo to Tamatave, a distance of 229 miles, 
electro-metallurgical and electro-chemical industries. &c. It is 
proposed, therefore. that the colony undertake the harnessing of 
this water-power, which would necessitate the building of a dam, 
reservoirs, canals, and a power plant. The obligation of the muni- 
cipality will thus be reduced to the installation of two groups of 
turbines to furnish 600 KW. of A.C., power cables, transformers, 
and the distribution of water in the town of Tamatave. The 
colony's expenses in this connection will, it is estimated, be 
625,000 fr., and those of the municipality of Tamatave 1,225,000 fr. 
—Board of Traie Journal, 


Manchester.— Loans.—The S.C. has been recommended 
by the E.C. to approve of the borrowing of £50,000 for distribu- 
tion station plant. A public inquiry is to be held shortly into the 
million-pound scheme for erecting a large generating station 
at Barton. 


Pudsey.—PRicE INcREASE.—The price of electricity for 
lighting purposes has been advanced to 6d. per unit, and for power 
to 3d. per unit. 


Redditch —YEAR’s Workinc.—The accounts for the 
year ending March 3st, 1919, show that the income amounted to 
£23,586, whilst the expenditure was £22,714, leaving a profit of 
£872. A sum of £1,500 was put aside as reserve for capital 
repayments. The cost of generation and distribution was £17,500. 
The loans outstanding amount to £64,826. | 


Rotherham.—Paice Incr ease.—The T.C. has increased 
the price of electricity for power and heating to 75 per cent. on 
pre-war charges, and for lightiuz to 10 per cent., from the September 
meter readings. 


-Sonthampton.—Price Increase.—The T.U. has in- 
creased the price of electricity for lighting, power, and heating, by 
another 40 per cent., after the meter readings for the September 
quarter, making the war advance 80 per cent. 


Todmorden.— Loax SANCTION.—The M.H. has sanctioned 
the borrowing of £7,500 in connection with a bulk supply of elec- 
tricity from the Yorkshire E.P. Co., the municipal electricity 


_ undertaking having proved unremunerative. 


Twickenham and Teddington.—Prick Ixcrease.—The 
E.S. Co. has increased the rental of electricity meters by 28. per 
quarter, from the quarter ending December. The price of elec- 
tricity through slot meters and on the weekly payment system is 
to be increased. 


Willesden. — NEW Prant.—The U.D.C. has author- 


ised the electrical engineer to negotiate with the General 
Electric Co. for the supply of a new 500-KW. transformer, in lieu 
of the existing 150-KW. transformer at Salusbury Road sub-station, 
an allowance being made for the latter plant. 

Housing SCHEME.—The Housing Committee has again con- 
sidered the report of the electrical engineer as to the lighting of 
the roads and houses on the Brentfield Estate, and also an estimate 
submitted by the Gas Light and Coke Co. for the fitting of the 
houses for lighting, cooking, and heating by gas. After careful 
consideration of the alternative methods, the Committee has 
adopted the principle of lighting the roads and houses by 
electricity. 

Wolverhampton.— M.H. Inqurry.—The M.H. has held 
an inquiry into the application of the T.C. for sanction to borrow 


£6,747 for the purchase and adaptation of prerhises in Red Lion 
Street for the purposes of the electricity undertaking. 


TRAMWAY AND RAILWAY NOTES. 


Barrow-in-Furness.— TRAMWAY SALE.—A special meet- 
ing of the T.C.,on September 23rd, considered the purchase from 
the British Electric Traction Co. of the electric tramway 
undertaking. A resolution to purchase was carried unanimously, 
.and a further resolution was approved that application be made to 
the B. of T. for consent to the Corporation borrowing a sum not 
exceeding £120,000 in respect of the purchase and development of 
the undertaking. 


Blackpool. Year's WorKING.—The Corporation tram- 
way receipts from April Ist to September were £25,C00 in excess 
of last year, which was also a record. 


Continental.—F Rrancr.—The report of the Paris Metro- 
.politan for 1918 shows that as a result of the eight-hours’ day, 
introduced m April, the company will be obliged to employ 1.000 
-additional employés ; at the end of 1918 the staff numbered +,627. 
The total length of line remains unchanged at 78°75 km. since 
April, 1916. Total receipts amounted last year to 74,774,850 fr., 
-and expenditure to 45.825,200 fr., compared with 71,390,720 fr, 
and 36,361,290 fr. respectively for 1917. The lower net revenue 
Increased the ratio of expenses to receipts from 50°93 per cent. in 
1917 to 61°28 per cent. The service, which was materially curtailed 
during a large part of the war, was so improved last year that the 
train-mileage nearly rose to the pre-war level. Net earnings per 


kilometre worked out at 48,323 fr., compared with 142,195 fr. in 
1917. Actually, last year's earnings were insufficient to pay the 
fixed charges, and the net result was a deficit of over 3,000,000 fr. 
First-class receipts formed 21°21 per cent. of the total, a higher 
figure than in previous years; second-class passengers yielded 
52 68 per'cent. of the gross receipts (against 54°06 per cent. in 1917). 
These figures only apply to single fares, return tickets yielding 
25°18 per cent. of the gross receipts. A dozen station agents sold 
over six million tickets apiece, among which were Vincennes, 
11,307.099 ; Porte Maillot, 10,770,907 ; Bastille, 9,739,749 : Gare 
du Nord, 9.396,053; and Gare de l'Est, 9,057,430. Average 
receipts per passenger were ‘177 fr.,of which the City of Paris 
took ‘06 fr. 

BELGIUM.—It was recently announced that a Commission had 
reported in favour of the electrification of the Belgian State Rail- 
ways, and that the conversion was to be carried out on the H.T., 
D.C. system. It appears that several members of the Commission 
have been visiting tnis country to see what has been done here, and 
it seems that they were particularly interested in the electrified 
suburban lines of the London and South-Western Railway, on 
which routes the stations are about a mile and a half apart. This 
corresponds nearly with the station-spacing on the Brussels to 
Antwerp line, which it is expected will be the firat to be converted. 
The L. & S.W. system also affords a good example of rapid accele- 
ration after stops and a hich average speed, the motor equipment 
per train being very powerful, 

It is proposed to establish an electric tramway between Vise and 
Vivegnis, the terminus of the Liège system of tramways. This 
would serve to connect the latter town with Vise, which, owing to 
the completion by the Germans of the bridge across the Meuse, will 
create a new, short, direct route between Germany and Brussels. It 
is intended later on to build five other lines, linking Vise with 
Maestricht. Tongres, and other towns of importance in the district. 
A co-operative socicty, with an estimated capital of 2,000.000 to 
3,000.0U0 fr., ig in process of formation, with a view to providing 
the necessary funds for the guarantee which it will be necessary 
to deposit with the Government for the concession. It is also 
probable that the power required for the tramway system will be 
utilised to supply electric light to some of the towns and villages 
served by the tramway.— JB, of T. Journal, 

ITALY.--The Minister of Pablic Works has established the rule 
that henceforth no permission will be given for the constructicn 
of new steam-traction railways. Only electric railways are to be 
built. 

SPAIN.- A company has been formed at Madrid, under in- 
fluential auspices. and with the title of the Sociedad de Elec- 
triticacion Industriel, with an initial capital of 5,000.000 pesetas 
(£200,000), for the purpose of investizating various schemes for 
the conversion of railways to electric traction. Among those 
interested are the principal hydro-electric companies, the Altop 
Hornos of Vizcaya, the Constructora Naval, and the Banco de 
Vizcaya. 

Norway. — It is reported from Narvik that engineers are 
examining the proposed route for the overhead line in connection 
with the projected conversion to electric traction of the Ofoten 
railway. The scheme contemplates the obtaining of power from 
the Swedish hydro-electric works at Porjus. Questioned on the 
subject, Mr. Hansen, general manager of the Swedish State hydro- 
electric works, states that no negotiations between the responsible 
Swedish and Norwevian authorities have taken place, although 
informal discussions have proceeded. But the possibility of 
supplying Norway from the Porjus works is slight, as cont:acts 
already exist, not only for the output from the existing plant, 
but also for the output from the extensions now in progress. 


Dewsbury.— Extension or Time.—The T.C. has 
applied to the B. of T. for an extension of time until July 29th, 
1921. f r the completion of the tramways authorised by Section 5 
of the Act of 1915, 


Dumbarton.— YFAR’s WORKING.—At a meeting of the 
Tramways Committee, Mr. George Balfour, M.P., said it was 
impoasible for the company to bear any increased expenditure 
without an increase of the present maximum fares. The receipts 
for the year were £141,821, compared with £38,150 in the preceding 
12 months, while expenditure showed an increase of £7,511. After 


"payment of interest the available balance was £10,813. 


Fleetwood.—Licenstna.—The U.D.C. has been served 
with notice of appeal by Blackpool and Fleetwood Tramroad Co. 
with respect to the decision of the Fleetwood magistrates that tbe 
cars, &c., of the company should be licensed by the Fleetwood 
U.D.C. There seems likely to be costly litigation in a matter 


_where only a few shillings per annum are at stake. 


Greenock.—The unification of the tramway system was 
discussed at the last meeting of the T.C. on a motion that the 
Council exercise its option in the lease and take over the system in 
1921. The motion was defeated, in view of the fact that there ig 
already a Committee considering the matter. 


Haslingden.— THROUGH RUNNING. — Haslingden and 
Rawtenstall Tramway Committees have arranged for a resumption 
of through running over the long stretch between those towns. 
Accrington Corporation contemplates running several new cars 
which are now on order. 


Nelson.—T.0an.—The T.C. has decided to make appli- 
cation to the B. of T. for powers to borrow £25,000, the estimated 
cost of a new tramway-shed, . 
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London,—ACCIDENTS.—Late on Friday night, last week, 
an L.U.T. tramcar ran into a cart at Kew Bridge: the car was 
able to proceed after nearly an hour's delay. On Saturday after- 
noon a tramcar failed to take the points at Kew Bridge, and was 
derailed. Further along the same road a trolley-pole broke off a 
second car, which had to be towed. A steam wagon also broke 
down on the tramway line. These accidents happened within a 
few minutes of each other, and considerably disorganised the 
traffic. 

On Monday morning an L.U.T. tramcar was derailed in the 
Chiswick High Road. As a result of the railway strike and the con- 
sequent increased motor traffic on the roads, difficulty was experi- 
enced on Monday morning in regulating traffic in Chiswick and 
Brentford High Roads. The relaying of the tramway lines in these 
roads added to the difficulty. 

The Embankment service of the L.C.C. Tramways was held up 
for some time on Tuesday owing to the breakdown of a car at 
Westminster. 

Two motor-‘buses collided in London Road, S.E., on Saturday, 
and one collapsed on the rails, holding up the congested L.C.C. cars 
for half a mile in every direction for 20 minutes. 

Electricity failed for half-an-hour on Sunday night, and all 
tramway-cars between Ealing and N.W. London were held up. 

An L.C.C. tramcar caught fire, on Thursday last week, in South- 
wark Bridge Road, and passengers were compelled to alight. Two 
peraons were injured in a tramcar and omnibus collision, on Friday 
last week, in Jamaica Road, Bermondsey. 


Newcastle-upon-Tyne.— TIME ExTENS1oN.—The B. of T. 
has extended the time until August 7th, 1920, of the Newcastle- 
upon-Tyne Corporation Act, 1914, for the completion of the 
tramways. 


North Shields. —AccIDENT.—A serious accident occurred 
on Saturday evening, resulting in injuries to 16 persons. The tram- 
car was coming down the very steep declivity, Borough Bank, when 
it got out of control and dashed down hill towards the river. At the 
bottom of the hill is a sharp turn. and here the car, which was full 
of passengers, left the rails, smashed an electric standard, ran into 
a wooden erection, and turned over. The car and wooden building 
were completely wrecked. 

Preston.— ELECTRIO VEHICLES.— The M.H. has 
sanctioned the borrowing of £2,657 for the purchase of two electric 
tipping wagons by the Cleansing Committee. 

Rhondda Valley. — Propose Extensions. — The 
Rhondda Tramways Co, has decided to promote a Bill in Parliament 
for the extension of the tramways trom Penrhiwfer to Gilfach 
Goch, and from Tonyrefail to Pontyclun. 


Stoke-on-Trent.— The Corporation has decided to 
purchase all the tramways, light railways, and omnibus services in 


North Staffordshire belonging to the Potteries Electric Traction © 


Co. and the North Staffordshire Tramways Co. for £737,890. 
Payment of principal and interest at 5 per cent. is to be spread 
over a period of 30 years. 


Sunderland.—NEW Cars.—Six new tramcars of the 


standard type are to be purchased. This will bring the total 
number of cars up to 82, and will relieve the overcrowding which 


at present exists. 


Swansea.— TIME EXxtTeENsioN.—The Corporation Light 
Railways (Extension) Order, 1914, for the completion of certain 
sections of the light railways has been extended for one year from 
August 28th, 1919. 


Walsall.—Yerar’s Workina.—The accounts for year 
ending March 31st. 1919, show a total expenditure of £45,921, and 
a net revenue of £21.003. The total revenue was £66,925. £4,478 
was relegated to the sinking fund. Number of passengers, 12} 
millions ; number of units used, 1,164,518. 


TELEGRAPH AND TELEPHONE NOTES. 


Bolivia.—Early in May, this year, the wireless station 
erected at Cobija was completed and ready for service. The station 
was erected by the Marconi Wireless Telegraph Co. 

Brazil.—Work on the telephone lines between the cities 
of the coast and the interior is being rapidly carried on. and’ tele- 
phone communication has already been established between 
Sorocaba and Rio de Janeiro. 


Costa Rica.—The National Government has ordered a 
high-power wireless telegraph installation fromthe United States 
in order to foster domestic commerce by means of rapid 
communication. 


Cuba.—A wireless telegraph station on the Central 
Chapara sugar factory grounds is being erected. According to 
Press reports the station was to be in operation in September, 


Greece.— The Postmaster-(i:eneral has made arrangements 
with the Eastern Telegraph Co. under which telegrams paid at 
triple rates will receive priority of treatment over other private 
telegrams on the cables between this country and Greece, the 
Greek Islands, and Turkey ; put, in view of the pressure now pre- 


vailing on the lines, it must be understood that a rapid service 
cannot be guaranteed. The service came into operation on 
September 26th. The charge is ls. 44d. a word in the case of 
Greece, Corfu, Crete, Euboea, and Poros, and Is. 6d. in the case of 
Turkey and the Greek Islands not already specified. The word 
“ Urgent” must be inserted before the address, and paid for as an 
extra word. 

Haiti.—The authorities in charge of the wireless station 
at Port au Prince state that the station is now ready to accept 
commercial traffic fur all parts of the world. 


Italy.— Messages from Reggio di Calabria report a 
cyclone in the district of Palmi on the coast north of the Straits 
of Messina. Telegraph wires are down, and communication south- 
ward is interrupted. 

Nicaragua.—Efforts are being made to arrange for a 
more powerful wireless telegraph station to replace the outfit now 
being used by the United States Marine Corps at Marte Field, 
Managua. 

P.O. Telephone System.—The P.M.G. intends, says the 
daily Press, to send a special commissioner to the U.S.A. in con- 
nection with the telephone system as was announced in these 
columns some time back. ' 

Sir Robert Hadfield, F.R.S., in an interview with a newspaper 
representative last week, is reported to have said that the P.M.G. 
has been discussing the telephone system with Dr. W. Eccles, of 
the London City and Guilds Technical College, and also that 
Major-General G. O. Squire, of the U.S. Army Signal Corps, has 
been trying to help the Post Office. 

South Africa.—For the first time in the history of the 
Union Post Office the actual cash receipts, according to the report 
of the Postmaster-General for 1918, have exceeded £2,000,000. 
The actual figures are £2,017,040 for 1918, an increase of £103,409. 
Towards this satisfactory increase telegraphs contributed £60,390, 
telephones £38,721, and postal services £4,298.—B. of T. Journal. 

Telegraph Rates.—On October lst the Eastern Tele- 
graph Co.'s rates between the United Kingdom and Japan, Chosen, 
Formosa, and Japanese Saghalien will be reduced as follows :— 
Ordinary telegrams, 3s. 4d. per word : deferred telegramas, ls. 8d. ; 
Press telegrams, Is. ld. 


Telephone Volunteers.— Telegraph and telephone exchange 
linemen and wiremen are urgently required for railway work 
during the atrike. Applications should be made to railway stations, 
or to the Chief Signal Officer. Horse Guards, Whitehall. 


Trunk Calls.—In trunk telephone calls, owing to the 
strike, the Food Ministry and its branches have absolute priority 
over private subscribers. 

Underground Cable Extensions.—The Metropolitan 
Borough of Hammeramith has approved extensions of certain 
underground telegraph lines. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the par rapa indicates 
the issue of the ELEOTRIOAL REVIEW in which the “ Oficial 
Notice" appeared.) 


OPEN. 


Australia.—SypnrY.—November 10th. City Council. 
Supply of electric motors. Particalars from Electric Lighting 
Department, Town Hall, Sydney. 

October 13th. City Council. Three 2,000-K.v.a., 33,000/6,000-volt, 
transformers. Electric Lighting Department, Town Hall, Sydney. 

December 19th.—-Metropolitan Board of Water Supply & Sewerage. 
Centrifugal pumps, electric motors, &c., for the low-level pump- 
ing station, Marrickville. Offices of the Board, 341, Pitt Street, 
Sydney.* 

MELBOURNE. — P.M.G.’3 Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,683. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.” 

Bradford.—October 9th. Electricity Department. Two 
1,500-Kw. rotary converters, transformers, &c.; induced draught 
plant and chimneys, and three economisers. (September 12th.) 

Dundee.—October 8th. Electricity Department. £.H.T. 
switchgear and concrete cell-work at the Carolina Port main gen- 
erating station. Section “ A,” awitchgear for one 6,000-KW. 
turbo-generator and six feeders; section “B,”" alterations and 
additions to present switchgear, for two 5,000-Kw. turbo-generators, 
one feeder and one 600-Kw. transformer, (September 19th.) 

Edinburgh. — October 13th. Corporation. Electric 
lighting installation under the new housing scheme. (September 
26th.) 

India.— LanHorr.—Electric Supply Co. Generating plant, 
two 1,000-Kw. and two 500-KW., three-phase, 6,600-volt turbo- 
alternators, &c. ; boilers, mechanical stokers, &c,; sub-station 
plant. H.T. and L.T. mains,&c. (September 5th.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 
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Lyons.—Société de Nouveaux Hotels, Electric lighting, 
electric bell and telephone installations, lifts, &o. M. 1’ Administra- 
teur délegue de la Société, 10, rue des Marroniers, Lyons.— B. of T. 
Journal. : 

Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tananarive. Installation of electric station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministère des Colonies, Paris. 


Paris.—October 6th. Administration des Chemins de 
Fer de l'Etat. Electrical and mechanical equipment for the 
extension to the Rouen generating station. Bureaux du Service 
électrique (Ie division), 43, Rue de Rome, Paris. 


St. Helens.—October 4th. Electricity Committee. One 
5.000-K Ww. steam turbine, with condensing plant and auxiliaries. 
(September 19th.) 

Warrington. — October “th. Electricity Committee. 
H.T. and L.T, lead-covered cable. (September 19th.) 


Whitwood.— For supply and erection of a motor and 
gearing in connection with proposed alterations to sewage pump- 
ing engines at Whitwood Mere. Specification, &c., from Mr. 
S. Stead, Clerk to the Council, Whitwood Mere, near Castleford. 


FORTHCOMING EVENTS. 


Junior institution of Engineers.—Friday, October 8rd. At 89, Victoria 
Street, S.W. At 7.80 p.m. Paper on “The Deduction of Formule from 
Plotted Figures,” by Mr. A. J. Paxman. 

Friday, October 10th. Official visit and meeting. At the Shipping, 
Engineering and Machinery Exhibition at Olympia. 


Salford Technical end Engineering Association.—Saturday, October 4th. 
At7p.m. At the Royal Technical Institute. Lecture on “ Compressed Air 
for Shipyard Work,” by Mr. G. Varley. 


Lendon Association of Foremen Engineers.—Saturday, October 4th. At 
Tp.m. At Cannon Street Hotel. Paper on ‘Elimination of First Stretch 
in Bteel for Reinforcing Concrete,” by Mr. A. W. C. Shelf. 


Electro-Harmonic Society.—Friday, October 10th. At the Holborn Restaur- 
ant (Venetian Chamber). At8 p.m. First smoking concert. 


Birmingham and District Electric Club.—Saturday, October llth. At the 


Grand Hotel, Birmingham. At7 p.m. Paper on ‘‘ Thermo-electric Genera- 
tors,” by Mr. C. M. Walter. 


international Shipping Engineering and Machinery Exhibition. — 
Open until October 17th. At Olympia, West Kensington, W. 


NOTES. 


Health Councils.— The constitution of the Consultative 
Councils set up to advise the Ministry of Health is announced in 
the Times of September 29th. For England there will be foursuch 
Councils, to advise on (1) Medical and Allied Services, (2) National 
Health Insurance, (3) Local Health Administration, and (4) General 
Health Questions. The secretary will be Mr. Michael Heseltine, 
0.B., Ministry of Health, Whitehall, S.W. 1. The Councils will 
consist of 20 members each. 

The Council on National Health Insurance will consider problems 
of approved societies’ work arising in the administration of cash 
benefits. 

Wales will have one Council of 30 members. 


. Fuel Economy.—On September 26th, under the Defence 
of the Realm Regulations, the Board of Trade made an order 
entitled “The Lighting, Heating, and Power (Emergency) Order, 
1919,” which states that all sky signs, illuminated facias, illuminated 
advertisements, and other lights used outside or at the entrance to 
any premises for the purpose of advertisement or display, and 
lights used inside any shop for the purpose of advertisement or 
display when the shop is closed for serving customers, shall be 
extinguished. 

_ The Order does not apply to any public street light or any other 
light approved by the Chief Officer of Police as necessary in the 
public interest. It applies to the whole of Great Britain, and took 
effect on the day of issue. 

On the same day an Order was made fixing the maximum 
calorific value of gas from public supply undertakings at 425 B.TH.U. 
gross, and requiring it to be supplied at full pressure only during 
the periods when its effective use was most required, the pressure 
being lowered at other times. This Order was entitled the " Gas 
and Coal (Emergency) Order, 1919,” and was dated Sept. 26th. 

A further Order—“" The Coal and Fuel (Emergency) Order, 
1919”—of the same date, was made by the Board of Trade for the 
purpose of maintaining the supply of coal and fuel for household 
purposes, and prohibited (except by consent of the Local Fuel 
Overseer) the purchase or supply of more than 1 cwt. of coal in 
any week for consumption in any premises coming within the 
Scope of the Household Fuel and Lighting Order, 1919, or the 
Purchase or supply of any coal where the stock available exceeds 
10 owt. The Local Fuel Overseer was authorised to transfer 


registrations for coal, or to out off any supply of gas or electricity 
covered by the former Order, where there was reason to suspect 
abuse of the supply. This Order was brought into force on 
Saturday last, by order of the Controller of Coal Mines. 


The Shipping, Engineering and Machinery Exhibition. 
—The following dates and particulars may be of interest to our 
readers :—The Exhibition is being held at Olympia, Addison 
Road, London, W.. and will remain open until October 17th, 
from 11 am. to 9 p.m. daily. admission 1s, 3d., including 
tax. The secretary and organising manager is Mr. F. W. 
Bridges, and the offices are at 36-38, Whitefriars Street, 
London, E.C.4; Telephone: Central 5486; Telegraph: “ Segdile 
(Phone), London.” Special visits of students, &c., are being 
arranged for at greatly reduced rates. 

October 3rd.—Official visit of Municipal and County Engineers. 
Reception, 4.15 p.m. 

October 4th.— Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p.m., by Captain W. P. Durtnall on " Electri- 
fication of Ships.” 

October 7th.—Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p.m., by Mr. O. Baxter, on ‘* Developments of 
the Internal-combustion Engine.” 

October 9th.—Visit of the Institution of Mechanical Engineers. 
4.30 pm. Lecture, 7.15 p.m., by Captain H. Riall Sankey, C.B., 
R.E. (retired), M.1I.Mech.E , M.I.E.E., on ' Wireless Telephony.” 

October 10th.—Visit of the Junior Institution of Engineers. 
Reception 4.15 p.m. Lecture, 7.30 p.m., by Dr. H.S. Hele-Shaw, 
D.Sc., LL.D., F.R.S. : 

October l14tb.—-Meeting of the Institute of Marine Engineers. 
6 p.m. Paper, 7.15 p.m., by Mr. E. F. Spanner, on “ Special Form 
of Ship's Keel with Due Regard to Bilge and other Pipes.” 

In the Kinematograph Theatre a technical and industrial pro- 
gramme has been arranged (no charge for admission), and films 
will be shown from 2 to 9 p.m. daily. which will include the 
following :—Marconi'’s Wireless Telegraph Co., Ltd., ‘‘ Wonders of 
Wireless,” and ‘“ Wireless in Warfare’; Siemens Bros. & Co., Ltd.. 
“Cable Manufacture”; Rownson, Drew & Clydesdale, Ltd., 
“ Labour-Saving Plant.” 


The Electrical Development Association's Pamphliets.— 
The activities of ‘‘ Eda” are making themselves felt in various 
directions, not the least important of which ia the production of 
literature for the use of supply authorities. During the past month 
several excellent leaflets were issued. ‘ Britain’s Buried Treasure ”’ 
(E.D.A. 16), naturally relates to coal and its economical use, and 
gives a list of the many ways in which electricity can contribute to 
home comfort in the guise of the “ universal servant, with an 
eternal willingness to work and a passion both for efficiency and 
economy.” ‘ Light, Heat, Power without Flame, Smoke, Fire,” is 
the title of E.D.A. 17, which deals with the same subject more 
generally, emphasising the advantages of carrying out the com- 
bustion of coal under scientific guidance in a central plant, and 
delivering the energy in the most convenient form that it can 
possibly assume. A little brochure called ‘The Land of Beautiful 
Reality,” the first E.D.A. pamphlet printed in colours (E.D.A. 6), 
shows how the goddess electricity banishes dust and ashes, coal and 
grime from the household, and solves the problems of domestic 
help. 

This week we have received a most useful publication—the 
unsolicited testimony of a householder to the economy, convenience, 
and comfort derived from the use of electricity for lighting, 
heating, cooking, washing, &c. (E.D.A. 23). This is an excellent 
testimonial, as it is the verdict of actual experience, and the variety 
of incidental economies and advantages resulting from the use of 
electricity is surprising even to the initiated. Any of these 
publications can be obtained from the Association at low prices. 


Railway Electricians’ Holidays.—The award has been 
issued of the arbitration inquiry into the ‘claims of the Electrical 
Trades Union that the same holiday conditions already agreed to 
for workers in the general electrical undertakings of the London 
district should be applied to the men employed in the electricity 
departments of the railway companies operating in the London 
area. At the hearing it waa contended by the railway companies 
that the men concerned formed part of the general body of railway 
workmen, and that their holiday conditions should be regulated by 
those governing the general body. The Court decided that the 
claim had not been established.— Daily Telegraph. 


Standardisation in Sweden. — As a result of the 
initiative taken by the Swedish Elektro-Industry Association, 
negotiations were begun last May with the object of establishing 
an institution for the standardisation of electrical manufactures 
and installations. Asa result of these efforts a Standardising Com- 
mittee has been formed, consisting of six members of the 
Technological Association, two of the Municipal Administration, 
and one each representing the Electricity Works Association, the 
Royal Water Power Board, the State Railway Board's Electrical 
Department, and the Electrical Contractors’ Association. The 
Committee has appointed a Sub-Committee of experts in the 
different branches to make proposals for standard regulations, and 
it is expected that plans for undertaking all standardisation work 
will be available by the end of 1920. 


German Lamp Works Amalgamation. — Germany's 
principal electric lamp factories, the A.E.G. special branch and the 
Auer and Osram firms, are to combine, according to Press reporta 
as one company to fight foreign competition, i 
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Electric Brass Furnaces.—At the June meeting of the 
American Institute of Chemical Engineers, the greater part of the 
programme was given to a symposium on electrio furnaces. From 
these papers, says Chem. und Met. Angineering. it is learned that 
four years ago there was no electric brass furnace in commercial 
operation. To-day some 40 firms are using, or installing, 100 
such furnaces: these range in capacity from 3001b. to 1 ton. 
Five types of furnaces have thus far established themselves in 
practical use ; of the direct arc type, only the Snyder has yet been 
used on copper alloya ; this type is applicable only to true bronzes. 
or other alloys low in zinc, 5 per cent. being the probable limit. 
The chief advantage of the Snyder furnace is its adaptability to 
mechanical charging. A drawback is the single-phase arc load. 
The vertical ring induction (Ajax Wyatt) type is the most efficient 
in use of power ; it uses up no electrodes, gives thorough mixing of 
the charge, with perfect temperature control, and has the steadiest 
electrical load. But, after a shut-down, it must be “ primed” with 
previously-melted metal. Hence it is not well fitted for 10-hour 
runs, though it can be so used by keeping some current on and 
holding some metal molten overnight. This need for priming 
makes it difficult to change from one alloy to another; it is used 
chiefly on yellow brass. A drawback ie that, so far, no refractory 
lining has been found that will stand the action of alloys contain- 
ing over 3 per cent. of lead. It is well fitted for 24-hour runs on 
the same alloy. The least efficient in the use of power is the 
granular resistor, reflected-heat (Bailey) type ; it does not mix the 
charge, but it has a steady electrical load. and, like the Ajax Wyatt 
type, it uses up no electrodes. Like that type, too, it is best fitted for 
24-hour runs, though, again like the Ajax Wyatt, it can be used for 
10-hour runs by keeping some power on through the night to 
maintain the furnace heat. Due to its heat storage and consequent 
sluggishness, it has poor temperature control. It can be used on 
any alloy ; but itis better fitted for yellow brass than for the 
higher melting alloys ; its chief advantage lies in its simplicity of 
operation. The stationary indirect arc (Rennerfeld) type compares 
fairly well in power consumption. It is more suitable for alloys 
low in zinc. It has had marked success in melting cupro-nickel, 
bronze, and silver at the Mint. The indirect arc type, with 
stirring of the melt (rocking furrace), is suitable for alloya of any 
zinc content. It has alow power consumption, aud seems to be 
efficient in small as well as in large sizes; it has good tempera- 
ture control, and it mixes the charge thoroughly. An advantage 
is that it can be readily charged mechanically. Its drawbacks 
are the single-phase arc load, and the possibility ofan electrode 
breakage in rocking too early. 


Generating H.T. Direct Current.—A new method is 
described in Æ 7.7. of July 10th last, by which high D.C. voltages 
may be obtained by using alternating voltages of moderate values. 

In the figure, w represents the alternator winding, C condeneers, 
V vacuum valves with anodes A and hot kathodes K heated by cells 
applied at a b. Considering the first circuit c v. the condenser will 
be charged up to the maximum value, or 1 . /2 of the alternator 


voltage during the first half period. During the second half period 
the condenser is prevented from discharging by the valve and, the 


alternator voltage being reversed, a voltage of 2.0/2 will be 


reached between the valve terminals. This voltage is applied to 
the next condenser valve circuit, and so on, 60 that the voltages 


across successive valves will be 2. 723. Wz 4.^ z, and 8o on. 


In this manner the voltage may be raised to the limit set by the 
insulation of the system. If current is taken from the last con- 
denser, it is immediately recharged from the winding w. As this 
takes place with the aid of the preceding condensers, these must 
differ in size, so as to decrease in size with increasing voltage. 
Thus, the first condenser, which has the same voltage as W, will be 


the largest. The magnitude of the current that can be delivered 
by this apparatus is generally small, and is limited by the size of 
the condensers. The method of connection forms the subject of 
German Patent No. 310,356 of the Siemens-Schuckert Works. 

Mechanical rectifying commutators, or other types of electric 
valves, may be substituted for the hot-kathode valves. Over- 
loading above the saturation current of the valves is impossible, 
and when out of use repairs may be effected without danger of 
shocks, which is one of the advantages as compared to a battery 
of cells.— Tech. Sup. to the Review of the Foreiqn Press, 


Electrical Engineers in Holland.—Kon. Instituut van 
Ingenieurs, last week, entertained at the Hague a party of repre- 
sentatives of the Institution of Electrical Engineers. The party 
comprised Mr. C. H. Wordingham, Mr. L. Atkinson, Mr. G. 
Balfour, Sir Thomas Callender, Mr. B. Drake, Mr. W. W. Lackie, 
Mr. ©. P. Sparks, Mr. W. B. Woodhouse, Mr. P. F. Rowell, Mr. 
G. H. Parr, and Prof. Marchant, of Liverpool. The visitor; were 
to be received by the Queen of Holland, on Friday lsat, at Ha Lo 


Palace. Visits were also to be- paid to the State coal mines in 
Southern Limburg, to Arnhem, and Groningen. and the tour was 
to conclude on Sunday with a sail on some of the Frisian lakes, 


Appointments Vacant.—Cable jointers for the Liverpool 
City Council ; workshop instructor in electrical engineering (£160 
+ £100) for the City and Guilds Engineering College, South 
Kensington ; charge shift engineer (£250 + 20 per cent. + £90) 
for the L.CC. tramway generating station; assistant engineer 
(£350) for the Gravesend borough electricity works ; sub-station 
engineers, power-bouse superintendents, ice-plant superintendents, 
supervising electricians, water-works superintendents, millwright 
engineers, electrical workshop, superintendent, for the War Office 
stations in Mesopotamia. See our advertisement pages to-day. 


Institution and Lecture Notes. —DIEsEL ENGINE Users’ 
ASSOCIATION.—At the next meeting of the Association, the subject 
of the life of connecting-rod bolts and their periodical renewal, as 
well as the general question of heat treatment, is to be further 
discussed. Information is also to be given as to the proposed 
Research Association under the Government scheme for the 
purpose of carrying out research work on liquid fuels for use in 
Diesel and semi- Diesel engines. 

The dinner of the Association is to be held on October 23rd. 


Association of Mining Electrical Engineers.—The meetings of 
the London Branch of the Association have been resumed, after a 
lapse of several years owing to the war. Visitors are invited to 
the next meeting, to be held at Kingsway Chambers (top floor), 
46, Kingsway, at 6.30 p.m., October 22nd; an attractive pro- 
gramme has been arranged, which will interest all identified with 
electricity as applied to mines. It is hoped that all London 
members who can arrange it will attend the general meeting at 
Edinbargh on October luth and 11th, when the Lord Provost has 
invited all members of the Association to a civic reception on the 
Saturday afternoon. Full particulars of the objects and procedure 
of the -ssociation can be obtained from the Secretary of the 
London Branch, Mr. F. V. Turquand, 73, Albion House, W.C. 1. 


Electro-Harmonic Soclety.—The first smoking concert 
of the 1919-19ZU Season will be held at the Holborn Restaurant 
(Venetian Chamber) on Friday, October }0th, commencing at 
‘p.m. The other arrangements for the session are as follows :— 

November 2lat (Friday).— Ladies’ night. i 
December 12th (Friday ).— Smoking concert. 
January 9th, 1920 (Friday ).—Smoking concert. 
¥ebruary läth, 192u (Friday).—Ladies' night. 
March lyth, 1920 (Friday).—Smoking concert. 
There is every reason for looking forward to a record season.. 


Commercial Agents in LatIin-America, — The white 
population of Central America and parts of South America is 
but a small minority, and yet it is generally in control of the 
greatest business organisations. It maintains habits of grace 
which are more or less traditional. It is demanded, for 
instance, as an index of good breeding, that everyone speak 
French with reasonable fiuency. A certain familiarity with 
belles lettres and at least with classic art is expected. More 
or less ancient conventions are kept up. The obligation of 
good manners becomes a family tradition. They have what 
actors call ‘‘ the grand manner.” or sen 

Now, many of our technical schools are so intensely prac- 
tical that graduates often are not even on terms of amity 
with thelr own mother tongue, and those studies known as 
the humanities are passed by as useless. Modern languages 
also are neglected. . 

The position of the South American person of circumstance, 
when a man froin North America visits him, is that he would 
like to “ get a line on him,” as we say; to §nd out what sort 
of person he is. He may or may not know the name of the 
firm represented; the chances are, at all events, that he 
knows very little about it. The man who calls is his point of 
contact. If the latter makes a disagreeable impression he 
does not want any dealings with him. His business relations 
he also considers as social affiliations—which often conftses 
the man from the north. Agreeable persons from abroad 
are scarce, and they are greatly desired. . He wants to de 
with somebody who can understand him and his ways, ‘1n- 
cluding his likes and dislikes. Things that are negligible to 
the North American buyer become of leading importance to 
buyers from South America. Dates of shipment, metric units 
in packages, the size and shape of single packages, and many 
other details present themselves as more important even than 
the price to be paid—within reasonable limitations. There 
are a thousand reasons why his unbidden visitor should be to 
him what he terms simpatica. , 

Again, if anything is thrown at a South American buyer 
with the statement that he can take it or leave it alone. the 
chances are preponderant that he will leave it alone.: H the 
visitor lacks the time, or the inclination, or the wit, or the 
understanding to engage in a couple of hours of conversation, 
the host is unlikely to be interested in anything he has to 
say. He will be interested, however, the following week if 
a competitor who knows how to talk to him comes srotnd. 
He is not ready to discuss business until he has had a chan 
to size up his visitor. ; eee 

For the man who goes to South America to do business, a 
term at a commercial high school and a course in engineering - 
are not enough. What he needs is polish, savoir faire, ver- 
satilitv, and at least the semblance of grace. Then he can 
gain the friendship of the real men of substance, and get 
their trade as well.—Chem. and Met. Engineering, ~ > -- 
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Static Electricity.—In the manufacture of bronze and 
aluminium powder, the air is a dense fog of suspended metal 
dist, which penetrates anything and everything. The air 
becoming dry, eg y.ın some seasons, produces a large 
amount of static electricity on large leather belts, and in 
order to prevent serious trouble it is necessary to take every 
precaution to prevent the production of static electricity. 
The production of aluminium powder is always more or less 
attended by the risk of explosions, the consequences of which 
may be readily imagined if a spark were to ignite the powder. 
In the plant with which the writer has been connected, 50 H.P., 
three-phase, 60-cycle, squirrel-cage motors driving line shaft- 
ing through leather belts were housed in separate rooms kept 
as dust-tight as possible. It was notived that a large amount 
of static electricity was being produced which at times was 
so strong that it was unpleasant to approach within 3 ft. of 
the belt. After two weeks’ constant running, the first of 
the motors put to. work broke down, apparently earthed. Just 
prior’ to the breakdown sinall explosions occurred in the 
motor, emanating from the bottom portion of the air gap, the 
cause of which was put down to static charges from the belt. 
In order to prevent this a discharger was made and placed ag 
shown in the figure. It was made as follows: Four pieces 
of 3-in. by l-in. iron were made up to forin a grid, the two 


Static DISCHARGER. 


outside pieces being long. enough to reach the floor to which 
they were secured, and the two inside pieces long enough to 
span across the belt as near the motor pulley as convenient. 
The four pieces were separated 1} in. by pieces of 3-in. iron 
pipe. The diseharger was earthed independently and placed 
as near the motor as possible. ‘This device, by bridging both 
sides of the belt, makes it impossible for static electricity to 
bé produced, and is a distinct advantage over makeshifts. 

After the installation of this device, motors which had been 
continually’ breaking down ran for a period of 18 months 
before another ‘breakdown occurred, which from svmptoms 
observed just prior to the complete failure. was attributed to 
static phenomena in the motor itself. After the motor had 
heen removed to the repair shop. tests were made with a l-in. 
spark induction coil which easily discharged through the 
punctured insulation of the stator winding. The star con- 
nection was opened, and the test applied to each coil until 
the three fanlty ones were located, which when removed from 
the slot plainly revealed the punctures through which the 
Winding was eventually earthed, and of course broke down. 
On rewinding the stator a corona leaf consisting of tin foil 
Was inserted in each coil, and the whole earthed to a wire 
ring fastened at. intervals to the stator frame. The use of 
the corona leaf effectively prevents static charges being pro- 
duced in the motor itself. It is questionable if totally enclosed 
machines would be immune from the same trouble unless 
fitted with the corona leaf.—American Machinist. 


~ Railway Strike.—A national railway strike. resulting in 
the stoppage of all steam and electric railways. began at mid- 
night on the 26th ult. following the breakdown of negotia- 
tions between the Government and the National Union of 
Railwaymen. The strike concerns the rate of wages to come 
into force at the New Year. The men demand standardisa- 
tion so that men doing the same kind of work for different 
companies in one town shall not, as now, reccive different 
rates of pay. . But they demand the standard rate shall in all 
cases be what is now the highest. This principle has been 
conceded ‘by the Government for the locomotive men. But 
for goods and permanent way men it offered double pre- 
War pay with ẹ` 40s. a week minimum. This. the National 
jnm says, means in some cases a reduction of from Jls. to 
Tts. a week. The men at the electrical power station at Lots 
Road, Chelsea, which supplies the tubes and the Surrey tram- 
ways, ceased work in sympathy with the N.U.R. (to which 
half the workers at the power station belong) at midnight on 
Friday, thus bringing to a standstill all the Surrey services 
of the L.U.T., which rely on this station for power. The 
secretary of the Electrical Trades Union told a Press repre- 
Fentative that his committee would meet to consider taking 
action in support of the railwaymen. At the Lots Road 
power-house only a sufficient number of men reported for 
duty on Saturdav morning to enable the pumping machinery 
to be worked to keep the underground and tube railways clear 
of water: The ‘same applies to the Wood Lane power-houce. 
The. Transport Workers’ Federation met on Monday. and the 
Vehicle Workers’ Union discussed the position of the tram- 
Way and omnibus emplovés. On Monday the railway com- 
panies stated that a considerable number of men were report- 
ing for duty. “With the aid of loval trade nnion drivers and 
enle? velupteers practically all the railway companies wers 


running restricted, including long-distance, services. At mid- 
night on Sunday the Lots Road power-house was fully 
manned by volunteer workers, and electricity supply was 
available. The Surrey tramway services were, theretore, put 
IN operation again on Monday morning. With volunteer help 
experimental services were being run on the District Railway 
and the Hampstead Tube to familiarise the volunteer workers 
With the lines, and it was hoped that later in the day a partial 
service might be run between Hammersmith and the Mansion 
House and between Hampstead and Charing Cross. An 
electric train service between Waterloo and Hampton Court 
was run all day. A 20-minute electric service was also run 
between Victoria and the Crystal Palace. The Metropolitan 
Railway was the only line to maintain a regular service over 
the week-end; both on Saturday and Sunday a 20-minute 
electric service was maintained between Baker Street and 
Harrow. On Tuesday it was officially announced that the 
train service was growing steadily, both in London and the 
rovinces. Some minor acts of sabotage have been reported. 
‘ortunutely no loss of life occurred; the necessary steps were 
taken. At Battersea on Monday night an attempt was made 
to wreck a train by changing signal lights; the vacuum-brake 
connection of a train at Manchester was cut, and at Glasgow 
the railway points were blocked. Loyal locomotive drivers 
and volunteer transport workers bave been attacked in Scot- 
land, Cambridge and London. Attacks have also been made 
on a number of trains, signal cabins, and loyal workers in 
Scotland. 

The District Railway was reopened between Hammersmith 
and the Mansion House, and the Tube between Golder’s 
Green, Hampstead and Charing Cross on Tuesday morning. 
The L.B. & S.C. Railway hoped to maintain an all-day ser. 
vice of electric trains between Victoria and Balham. ‘ihe 
Central London Tube hoped to open before midday on Wed- 
nesday. ‘The Government called for volunteers for various 
duties, including telegraph repuirers and wireless operators 
who had experience in the Army or Air Force and who were 
willing to render continuous service where required in the 
event of an emergency arising, and large numbers responded. 
It was also requested that the telephone, telegraph, and other 
postal services should not be used more than was absolutely 
necessary. 

The following are the cases of the Government and railway- 
men respectively :—The pre-war wages of 100,000 of the lowest 
grade were 18s. and Ws.; the war wage (33s.) brought these 
up to 51s. and 53s. The men claimed at the end of last year 
that their then wages should be made permanent; this the 
Government refused, but agreed that wages should remain at 
the armistice figures till December 3lst next, when war wage 
was to be revised in the light of the cost of living, which 
might be then lower. But no reduction was to be made on 
present earnings until three months after the cost of living 
had decreased by 5 per cent.; the present war wage was to 
remain for at least six months from now. In any case, 
double the pre-war rates with a 40s. minimum were guar- 
anteed, even if the cost of living fell to pre-war level. The 
Government promised special consideration for harsh cases or 
anomalies. 

The railwaymen want to remove the unfairness of one 
man in one grade receiving one rate of pay and another man 
in the samé grade receiving a different rate. This was 
granted in August so far as drivers and firemen were con- 
cerned; their wages were standardised on the highest basic 
rate, more than doubling the pre-war pay in some cases. The 
railwaymen want the same principle adopted for all grades. 
but guards and signalmen whose wage was considerably 
higher than the enginemen’'s before the war have not been 
offered the same percentage of advance; they want a £3 mini- 
mum. The lower-grade men are offered. it is stated, a per- 
manent wage lower than they are now receiving. 


Industrial League and Conncil.—The first of the fourth 
series of lectures on Industrial Problems, arranged by this kody, 
takes p'ace at the Guildhall. at 4.30 p.m.. an Tuesday, October 7th. 
when the Right Hon. G. H. Roberts, M.P. (Food Controller), will 
give an address on ‘Some Trade and Labour Problems.” Appli- 
cation for tickets should be made to the Secretary, Industrial 
Teague and Council, 66, Victoria Street, S.W. 1. ‘Phone: Vic., 
6449. 3 


Water Japan.—Baking japan, as ordinarily used in the 
industry, consists of a " base’ and “solvent.” The base contains 
one or more of the various asphalts together with some such oil as 
linseed or china-wood oil. The solvents in common use are 
naphtha, kerosene, and similar products, which create considerable 
fire risk. especially in the baking oven. and it was to eliminate this 
risk that “ water japan ` was developed. Water japan consista of 
an emulsion of japan base in water. While it is less viscous than 
ordinary japan, methods have been devised for applying it so that 
the deposit is practically free of solvent. The electric-dip method 
is adapted to small] odd jobs of japanning rather than to quantity 
production. The water japan is put in an iron tank which is con- 
nected to the negative terminal of a D.C. circuit. The metal to be 
coated is connected to the positive side of the circuit. The thick- 
ness of deposit obtained depends upon the product of the current 
density andthe time. The current at 125 volts will average about 
0'8 amp. persq. in. of surface to be covered. The hot-dip method 
is adapted to work with large quantities of castings, punchings, &c. 
The metal is placed in a wire basket, heated in an oven tempera- 
ture of about 500° F. It is then cooled to about 400° F., and 
quickly nJunged into cold-water japan. These methods are fully 
described in the General Blectric Remew, August, 1919, 
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Electric Bakery Ovens.—Owing to fuel shortage, con- 
siderable attention is being given to electric heating for all 
purposes in Switzerland, and in an article in the July 26th Bulletin 
deo l'Association Suisse dex Electriciens, the author attempts 
to show the saving in fuel effected by using electrically-heated 
ovens for bakeries. It is calculated that at present some 110,000 
tons of coal are consumed in bread-baking, and when the restric- 
tions on the baking of confectionery are removed, this may be 
increased to 200,000 tons per annum. An ordinary type of electric 
oven used is in brickwork, so as to maintain a high thermal 
capacity ; it is of the single-shelf type, having up to 6 m’ of baking 
surface. Some of the large bakeries use ovens having 12 sq. m. of 
baking area. In the latter it is possible to bake from 16 to 18 kg. 
of bread per sq. m. of oven. The time of baking is from 1 hour to 
1 hour 12 minutes for loaves of 500 gr. to 1 kg., and from 1'25 to 
l'5 hours for loaves of 1°5 to 2 kg. The heat capacity of these 
large ovens is considerable. After the oven is raised to the baking 
temperature (250° to 300°C.), the current may be cut down, and one 
to two batches baked, which takes 3 to 4 hours. The power con- 
sumed is about 6 KW. per sq. m. of oven, and the oven is brought 
to baking temperature in l'5 hours. During baking, the power 
necessary for maintaining the temperature at the desired value is 
from 40to 50 per cent. lower. The expenditure of energy per 
kilogram of bread is proportionately low the greater the number of 
batches. To raise a 12-m. oven to the temperature required, the 
energy consumption is 1'5 x 12 x 6 = 108 Kw.-hours. In an 
oven of these dimensions it is possible to bake 200 kg. of bread per 
batch, and the time of preparation and baking is 1 to 2 hours, or a 
mean, say, of 1°75 hours per batch, and the expenditure of energy 
works out at 1'75 x 12 x $ = 63 Kw.-hours. Fora single batch the 
energy consumption per kilogram of bread is :—(108 + 63)/200 = 
0'85 Kw.-hour (or, say, 0°4 KW.-hour per lb.). With three batches : 
(10% + 3 x 63)/600 = 0°50 Kw.-hour (or, say, 0°22 KW.-hour per lb.) ; 
and for six batches : (108 + 6 x 63)/1,200 =0°41 KW.-honr (or, say, 
0'186 KW.-hour per lb.). The writer then discusses the quantities 
of heat necessary for baking a kilogram of bread, and shows that 
electric ovens are superior to coal-fired types. It must be remem- 
bered that these statements are based on the present prize of coal 
in Switzerland, and on prices of energy ranging from 2 to 6 
centimes per unit. Electric heating is being installed in a large 
number of bakery furnaces in Switzerland. Messrs. Brown-Boveri 
and Co. have patented a system for fitting heating resistances toan 
ordinary oven without necessitating any stoppage of work. These 
resistances are made for pressures up to 500 volts, A.C. or D.C. 


OUR PERSONAL COLUMN. 


The Bdstors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials. —Hammersmith 
Electricity Department recommends the Council to adopt 
the formula proposed by the Associated Municipal Engineers 
in regard to the remuneration of Mr. BELL, the chief electrical! 
engineer, as from October Ist, 1919. His present salary 1s 
£W, plus war bonus #160, total £960. ‘Lhe salary under the 
formula works out at approximately £1,200 per annum. The 
Electricity Committee has appointed Mr. C. H. PADGETT, late 
of the Council’s Public Health Departinent, to be consumers’ 
clerk. There were 69 applicants. Mr. EB. F. BreHenna, late 
of the Hampstead B.C. electricity undertaking, has been 
appointed correspondence clerk. l 

Inspector C. Norcoļmst, M.M., who is leaving the Exeter 
Corporation tramway staff, after 134 years’ service, has been 
presented by his colleagues with a wallet of Treasury notes. 

The Cardiff Corporation has appointed a small sub-com- 
mittee to consider the question of appointing a successor to 
Mr ARTHUR Evuls, who has resigned his position as electrical 
engineer for the city in order to start a private practice. 
Mr. Ellis has consented to retain his present position until 
the end of the year. 

Inspector H. HARRISON, Ashton-under-Lyne Corporation, 


on leaving to take up the position of assistant traffic superin-, 


tendent of the Sunderland Corporation tramways, has been 
presented with a clock by his colleagues. 


General.—On September 26th the executive and manage- 
ment of the Edison Swan Electric Co.. Ltd.. Ponders End, 
pave a hearty send-olf to Mr. G. L. Just, manager of the 
firm's Melbourne Branch, on the eve of his departure for 
Australia, after a two months’ visit to this country. Mr. 
Just was the guest of honour at a dinner held at the Abercorn 
Rooms. Liverpool Street Station Hotel, Mr. J. W. Elhott 
(joint sales manager) presiding. There were present, Messrs. 
T. S. Read, C. A. Smith, E. H. Miller, A. F. Caine, F. Charles 
Raphael. J. Cooper, John R. Sells. G. W. Tuffill, H. J. Evans, 
W. F. Ingamells. C. Cummins Cherry, and L. Rabinovitch. 
After the toast of the King had been honoured. the health 
of Mr. Just was drunk, and Mr. Child, on behalf of bis col- 
lervues, presented Mr. Just with a gold cigarette case suit- 
ably inscribed. , , 

Mr. HrerrReRT Broappent, M.I.E.E.. who resigned his post 
as electrical engineer to the Corporation of Perth, W. Aus- 
tralia, in 1915, in order to take part in the war, and was 


appointed chief engineer to the Government projectile factory 
at Cardonald, near Glasgow, sailed on Sunday last for Perth, 
W.A., where he will start in business on his own account. 

‘he marriage took place on September 10th, at Hawick, of 

Mr. Eknest B. Baron, A.M.ILE.E., manager for the Urban 
E.S. Co., Ltd., at Berwick-on-Tweed, and formerly manager 
vf the frm’s works at Hawick, and Miss Isabel Mary Wilson, 
younger daughter of Mr. J. B. Wilson, of Balgrun, Hawick. 

Sapper G. EK. Moore is now demobilised, after three years 
in the Army. He joined up in the M.T., A.S.C.; later was 
transferred to and went to France with the R.W.F.: after 
six months’ overseas service, joined the Experimental Sound 
Ranging Section, R.E., and remained in it until released last 
week. He hopes to be identified with electro-technical re- 
search work. 

Mr. P. F. BRITTAIN, of Brittain’s Electric Motor Co., Lon- 
don, has joined the board of the Automobile Aircraft and 
Engineering Insurance Co., Ltd., affiliated with the General 
Accident, Fire & Life Assurance Corporation, Ltd. 

Mr. A. E. Dawson, late district manager of the General 
Electric Co., Nottingham branch, has resigned his position 
und started in business as The Dawson Electric Co., St. Peter's 
Church Walk, Nottingham (wholesale only). Manufacturers 
are asked to forward catalogues. 

We are informed that Mr. W. D. SHIREHAMPTON, the 
managing director of the Overseas Engineering Co.. Ltd.. has 
recently returned from an extensive tour in Canad and the 
United States. Owing to the rapid growth of their American 
business, the company have consolidated their interests there, 
and have forined the American Overseas Engineering Co., 
Inc., which whilst registered in New York will be controlled 
from) London. ‘The new company, which will in future 
handle all their American business, has moved into 
larger offices at 44-45, Whitehall Street, New York 
City, but retains the old telegraphic address ‘‘ Over- 
there,” New York. After visiting many electrical and en- 
gineering factories during the three months’ visit, Mr. Shire- 
hampton is convinced that with certain well-defined excep- 
tions, Britain is quite able to quote competitive prices abroad, 
especially in the larger details of electrical equipment, and 
that as soon as deliveries for export from Great Britain are 
more normal, American electrical exports will show very 
marked decrease. Mr. Shirehampton thinks that American 
labour conditions are likely to prove much more difficult 
during the next few months, and that manufacturing costs 
over there are likely to increase still further, which should 
help this country to regain some of its export trade. 

Captain A. H. Law has resigned the position of managing 
director of Messrs. C. A. Parsons & Co., Ltd. 

Mr. WRIGHT Broabsent, the telegraph superintendent at 
Huddersfield, on September 26th, completed 47 years’ service 
in the Post Office and went into retirement. 


NEW COMPANIES REGISTERED. 


J. W. Kitson & Co., Ltd. (159,073) .— Private company. 
Registered September 24th. Capital, £17,500 in 16,000 10 per cent. prefer- 
ence shares of £1 cach and 50,000 ordinary shares of ls. each. To take 
over the business of J. W. Kitson & Co. (established in 1883) of boiler and 
steam pipe coverers and manufacturers of Kitson’s Eureka non-conducting 
compositions carricd on at Blackwall, and to enter into an agreement wit 
W. M. Ellis. The subscribers (each with one share) are: C. W. Daive, 19, 
Brunswick Street, Blackwall, E.14, manager; S. J. Culson, 19, Brunswick 
Street, Blackwall, Ed4, engineer. The first directors are: W. M. Ellis and 
Mrs. P. Ellis, both of 4, Sylvan Road, Upper Norwood, S.W. Qualification, 
£100. Secretary: C. Fairbairn. Registered office: 21, Brunswick Street, 
Blackwall, Poplar, E. 


Newcastle Engineering Co., Ltd. (159,077).—Private 
company. Registered September 24th. Capital, £25,000 in £1 shares. Ob. 
jects: To take over the business of engineers and machinery merchants car- 
ried on at Tyne Dock Entrance, Corsterphine Town, South Shields, as * Reed 
and Fogyin,” and to carry on the business of manufacturers and repairers 
of internal combustion and other engines and electrical and other motors, 
&c. The subscribers (each with one share) are: W. T. M. Foggin, Bilton, 
Leshury, engineer; J. C. Gunn, Willows, Morpeth, naval architect. The first 
directors are: J. C. Gunn, W. T. H. Foggin, S. Gunn, W. R. Potter and 
J. H. Reed and one other to be nominated by the said J. C. Gunn. Solicitor : 
J. E. Gibson, 7, Grey Street, Newcastle-on-Tyne. 


Banbridge Gas and Electricity Co., Ltd. (4,783).—Pri- 
vate company. Registered in Dublin, September 16th. Capital, £10,000 in 
£1 shares. To acquire the business of the Banbridge Gas Co. The sub- 
scribers (each with one share) are: J. U. Finney, Newry Street, Banbridge. 
merchant; M. Curran, 2. Kent Street, Belfast, engineer, š Finney 's 
governing director, Registered office: Reilly Street, Banbridge. 


Vickers-Australia, Ltd. (159,053).—Private company. 
Registered September 23rd. Capital, £10,000 in £1 shares. Objects: To 
carry on the business of manufacturers of and dealers in steel, iron, brass 
and metals, Shipbuilders, shipwrights, armament manufacturers, electricians, 
&c. The subscribers (each with one share) are: T. J. Abbott, 147, North 
View Road, N.8. clerk: W. C. Flynn, 6, Bulmer Terrace, Notting Hill Gate. 
W.. clerk. The first directors are to be appointed by the subscribers. Regis- 
tered ofħce: Vickers Fouse, Broadway, Westminster, S.W. 


Midland Metallurgical, Ltd. (159,042).—Private com- 
pany. Registered September 23rd. Capital, £1,000 in 21 shares. Objects - 
To carry on the business of manufacturers, importers and exporters of and 
dealers in ferrous and non-ferrous metals, ores, alloys, chemicals, paints, 
colours and varnishes, oils, greases, laboratory and electrical apparatus, ele- 
trical furnaces for manufacture and treatment of all metals, electrical and 
mechanical equipment of works and factories, &e. The subscribers (each 
with one share) are: D. G. Page, Norfolk House, 36, Cannon Street, Bir- 
mingham, engineer; W. S. Woolley, 111, Queen Street, Sheffield, manufac- 
turer, First directors: D. G. Paga and . C. Woolley. Qualification, 
shares, Registered office; Norfolk House, 96, Cannon Street, Birmingham. 


—— 
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Tredelect Dynamos, Ltd. (158,986).—Private company. 
Registered September 2uth. Capital, £60,000 in £l shares (15,000 7 per cent. 
cumulative participating preference). To take over the English patent rights 
for the Tredelect Car Lighting Dynamos and Cut-outs, with the Engusa 
business of the Tredelect Enginecring Co., Ltd., &c. The subscribers are: 
H. C. H. Smyth, 28, Alwyn Avenue, Chiswick, W.4, engineer, 1 ordinary 
share; G. F. A. Norman, 86, Twyford Avenue, Ealing, W.a, engineer, 1 pre- 
ference share. The first directors are: H. A. Bartlett, H. C. H. Smyth and 
G. F. A. Norman. H. A. Bartlett may retain office while holding 1,000 
shares. Solicitors: Munns and Longden, 4b, Fredericks Place, Old Jewry, 


E.C.2. 

Kelvindale Electric Manufacturing Co., Ltd. (10,639).— 
Private company. Registered in Edinburgh, September 22nd. Capital, £5,000 
in £1 shares. To carry on the business of electrical, mechanical, consulting 
and contracting engineers, &c., and to adopt an agreement between A. A. 
Schaschke, M.A.M.E.E., of the one part, and W. R. C. Murdoch of th- other 
part. The subscribers (each with one share) are: G. S. Sharp, 4, Watson 
Street, Glasgow, merchant; W. R. C. Murdoch, 98, West A Street, 
Glasgow, solicitor. The first directors are not named. Solicitor; W. R. C. 
Murdoch, 98, West George Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


od 


Electrical Apparatus Co., Ltd. (London).—Mortgage on 
freehold property at St. Albans, dated July 30th, 1919, to secure all moneys 
due or to become due from company to L.J.C. and Midland Bank. 


London United Tramways, Ltd.—Assignment on August 
8th, 1919, of £230,000, pavable under an agreement with the L.C.C., to secure 
£200,000. Holders: L.C.W. and Parr's Bank. 


Mead & Jeffery, Ltd.—Debenture dated July 23rd, 1919, 
te secure £500, charged on the company's general assets. Holder: W. 
Bromley, 82, Uxbridge Road, Ealing. 


Hong-Kong Tramway Co., Ltd.—Equitable charge on 
land outside the U.K. dated May 31st, 1919, to secure 700,000 dollars. 
Holders: Hong-Kong and Shanghai Banking Corporation, Ltd. 


CITY NOTES. 


Mr. E. H. Tootal, presiding at the annual 
Southern Brazil meeting, held in London on September 
Electric Co., 25th, said that in addition to the general 
Ltd. difficulties affecting all countries in a more 
or less degree, the State of Sao Paulo, in 
which their interests mainly lay, had had to contend with 
special troubles of its own. The damage caused to the coffee 
trees by the unprecedentedly severe frosts proved to be quite 
as severe as the worst accounts predicted. The second serious 
trouble was the outbreak in October last year of a most violent 
epidemic of influenza, which for some weeks materially im- 
peded the working of most of the public services and the in- 
dustrial enterprises in the State. The epidemic was now a 
thing of the past, but during its acute period it necessarily 
entailed a loss of revenue and an increase of expenditure in 
various directions. They would therefore not have been sur- 
prised to see that the result of the operations for the financial 
year was @ loss of £6,954, which reduced their carry forward in 
profit and loss account to £2,154. Everything now justified the 
belief that they were about to enter upon a much more satis- 
factory state of affairs. Their big construction work had now 
been practically completed, what remained to be done being 
the normal extension of lighting and power supply, for which 
there was a steady deinand, owing to the general prosperity 
prevailing in the district. Revenue had increased progressively 
since the beginning of the year, and promised to develop fur- 
ther before its close, as new installations got into fuller work- 
ing. Brazil, in common with the rest of the world, had for 
some time past been indulging in the expensive luxury of 
strikes, though the Brazilian authorities as a rule had shown 
commendable energy in curbing the excesses of strikers. The 
workmen of the Companhia Campineira went on strike some 
months ago, not because they had any complaint to make. as 
they themselves admitted, but because they were intimidated 
y other men on strike into joining them, and for one day the 
tramway cars had to be run under police protection. The 
dispute was promptly settled by Mr. Lowes in such a way 
that, while repeated strikes had since occurred in other 
quarters, their men had given no further trouble. 


The accounts of the Société Anonyme 


French l'Appareillage Electrique, Grivolas, show 
Companies, net profits of £30,000 for 1918-19, this 

; result comparing with £29,000 in the pre- 
vious year. At the recent meeting a dividend of 10 fr. per 


are was declared, being the same rate as in 1917-18. 

The directors of the Appareillages Electriques, Grammont, 
S.d., state that the net profits realised in 1918-19 amounted to 
£10,000, permitting of the distribution of a dividend at the 
rate of 6 per cent. on the paid-up capital, plus a bonus of 
2.50 fr. per share. 
compared with 8 fr. in 1917-18. f 

Tho report of the Flectro-Métallurgique Francatas (Froges), 
Which was presented at the recent annual meeting held at 
lroges, states that the control of aluminiuiu, which had been 
requisitioned since August, 1915, was released on November 
27th, 1918, As a result, however, of the transfer of the war 
works to peace manufactures and the invisible stocks in the 
hands of customers on the cessation of hostilities, the demand 
for aluminium was practically null during the last two months 


These combined represent 8.50 fr., as, 


of last year, and although it was now slowly rising it was still 
far behind the figures recorded before the war. After setting 
aside £48,000 for depreciation, the accounts show net profits 
of £112,000 for 1918, and a dividend at the rate of 6 per cent. 
has been declared on the fully-paid ordinary shares. 


The Wolfram Lampen. A.G., of Augs- 
burg, most of whose share capital is held 
by the German Incandescent Gas Light 
(Auer) Co., reports a loss of £13,000 for 
1918-19, as compared with net protits of £5,000 in the previous 
year, when a dividend at the rate of 6 per cent. was declared. 

The Deutsche Elektrizitats Werke, Garbz Lahmeyer & Co., 
of Aix-la-Chapelle, after setting aside £45,000 for depreciation 
in 1918-19, as against £39,000 in 1917-18, reports net profits of 
£42,000 and £72,000 in the two years respectively. A dividend 
of 6 per cent. has been approved, being the same rate as in 
1917-18. l 

The Brandenburg Carbid und Elektrizitate Werke A.G., of 
Berlin, after placing £10,000 to the depreciation and renewal 
funds in 1918, as compared with £9,000 in the previous year, 
reports net profits of £16,000 and £15,000 in the two years 
respectively. It is proposed to pay a dividend of 7 per cent., 
as in 1917. ‘The directors state that the Steinbuch carbide 
works suspended production in July, 1918 

The Isaria Zahler Werke A.G., of Munich, makers of meters 
and associated with the Brown-Boveri group, report gross 
profits of £205,000 for 1918-19, as compared with £151,000 in 
the preceding vear. After meeting general expenses and allo- 
cating £6,000 to depreciation, as against £22,000 in 1917-18, 
the accounts show net profits and balance forward of £37,000. 
as contrasted with £35,000. The dividend is at the rate of 
15 per cent., as in the previous year. 


Ward d& Goldstone, Ltd.—The registra- 
tion of this company with a capital of 
200,000 was announced in our last issue. 
It takes over a business which is thoroughly well known to 
all our readers everywhere, a business which, according to 
the evidences and reports that have reached us, has been 
handled with great enterprise. especially during the period of 
the war when the opportunities open to the firm for manu- 
factures of the classes that they had long been producing, 
were both numerous and urgent. The directors are now 
making an offer to the public of 80,000 seven per cent. cumu- 
lative and participating preference shares of £1 each, for sub- 
scription at par. The list opened on Saturday last, and is 
announced to close on or before October 4th. The prospectus 
states that the company has been formed for the purpose of 
acquiring the business, established over 25 vears, of Messrs. 
Ward & Goldstone, electrical engineers, of Sampson Works, 
St. Simon Street, Salford, near Manchester. Owing to the 
continued expansion of trade it has been found necessary to 
acquire larger works, and the vendors have entered into a 
contract to purchase the modern works situate in Pendleton, 
near Manchester, now occupied by the Churchill Machine 
Tool Co.. Ltd., including certain plant and fixtures, for 
£38,000. The property acquired covers an area of over two 
acres, and is particularly suitable for the specialities manufac- 
tured by Messrs. Ward & Goldstone, and will allow of a verv 
considerably increased production. Until possession of the 
new works is obtained the company will continue to carry on 
business at the Sampson Works and its extensions. The 
auditors of the company, Messrs. Murrav, Burman & Co., 
chartered accountants (as to the years 1917 to 1919), and Mr. 
J. W. Beever, chartered accountant (as to vears 1912 to 1916), 
show that the profits before deducting income-tax and excess 
profits duty and after writing off generous depreciation and 
ne Whole of the expenditure on advertising have been as 
follows :— 


April, 1911, to March, 1932 


German 
Companies. 


Prospectuses. 


£7,506 


Year ending March, 1913 ” 6,875 
March, 1913, to April, 1914 ... 6,913 
April, 1914, to March, 1915 9 889 
Year ending March, 1916 16,130 
Year ending March, 1917 25,635 
Year ending March, 1918 26,358 
Year ending March, 1919 26,770 


The profits during the last three years average over £26,000. 
On this basis a net sum will be available for dividends, after 
allowing for excess profits dutv at 40 per cent. and directors’ 
remuneration, and allowing only 5 per cent. per annum earn- 
ing power on the additional net capital of £38,000 derived 
from this issue and from the accrued profit as stated below, 
of over £17,650. There should be a substantial surplus after 
payment of the above dividends of 7 per cent. available for 
further dividends on the preference and ordinary shares, re- 
serves, &c. The purchase price for the sale of the said busi- 
ness has been fixed at £95.008. of which £32,000 represents 
the value of the goodwill, patents, trade marks. &c., the said 
sum of £95,008 to be naid or satisfied as to £40,000 in cash 
and as to £55,008 by the issue to the vendors of 55.008 fully- 
paid ordinary shares in the capital of the company. 

South African Carbide and By-Producta Co.. Ltd.—This 
company has been formed by the Chemico Electrie Co., Ltd., 
for the purpose of manufacturing calcium carbide and of ex- 
tracting by-products from coal and shale, at Ballengeich 
Collieries, Natal, South Africa: it will also manufacture am. 
monium sulphate. Supplies of coal have been contracted for, 
and a site has been obtained with facilities for water supply. 
Other raw materials have also been arranged for. Technical 
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reports have been furnished by Messrs. Harper Bros. & Co. 
and Me C. W. Tozer, and Messrs. Charles Bingham & Co. 
have reported on the carbide scheme. The present issue 1s 
of .300,000 7 per cent. cumulative participating preference 
shares of £1 each and 150,000 ordinary shares of one shilling 
each, making a capital of £307,500. The list is to close 
to-day, October 3rd. _ i 

Potteries Electric Traction Co., Ltd.—According to the 
Financial Times it is announced that terms have been arrived 
at between the Potteries Electric Traction Co. and the Stoke- 
on-Trent Corporation for the purchase of the former s under- 
taking. The Council will acquire the system for £737,800. 
‘This total includes interest at 5 per cent. on capital while 
the price is being paid off during the next 30 years in semi- 
annual instalments. .. . - According to the method of pay- 
ment, it would appear as if the company will have to be kept 
alive as an investment concern until the last of the purchase 
consideration has come to hand.” 


Shanghai Electric Construction Co., Ltd.—The directors 
announce an interim dividend of 6 per cent., less tax, for 
the past half-year. 


Stock Exchange Notice.—Application has been made te 
the committee to allow the following to be officially quoted :— 

Anglo-Portuguese Telephone Co., Ltd.—£50,000 5 per cent. 
extension debenture stock. 

Calcutta Electric Supply Corporation, Ltd.—Units sold to 


ronsumers during the five weeks ended August lst, 1919, 
3,380,053, compared with 3,289,609 last year. 


STOCKS AND. SHARES. 


TUESDAY EVENING. 

In the Stock Exchange the main feature of the railway strike 
has been the remarkably calm way in which the markets 
accepted the situation. On Monday morning there was cer- 
tainly a mild excitement, and some hot-heads went so far as 
to suggest that the House should be closed, on the ground of 
the ditticulties incidental to payment for stock by men unable 
to get to their offices, or by clients who could not rely upon 
their cheques reaching London from the country. It was 
quickly decided, however, that to shut the Stock Exchange 
would be undesirable from most points of view. 

This point settled, the markets got to work. Falls in most 
departments were recorded, but their range, while extensive 
in area, was small individually. Home Railways gave way 
to some extent, although there was no particular justification 
for this, as the dividends are practically guaranteed for an- 
other two years, or more, under the arrangements with the 
Government.  Intimation that the District Railway would 
resume a limited service on Monday afternoon served to keep 
the electric railway stocks steady. Metropolitan Consolidated is 
even lUs. higher on the week. The * roaring trade” done by 
the motor-‘buses was quoted as an additional reason for this 
nrmness. Underground Electric income bonds shed a point, 
and the shilling shares weakened to 8s. 3d. 

Tho market for electricity supply shares maintained its 
prices, although the tendency has been dullish. This is held 
to be due to two causes—one, the coal problein, intensified by 
the strike, and the renewed appeal to the public to use as 
little electricity and gas as possible. The second reason is 
the off-chance of the railway labour despots calling an all- 
round strike when they realise that the railway strike can 
be met by such emergency measures as counteract, at least 
partially, the benevolent and patriotic aim to bring the coun- 
try to a standstill unless certain grades of railway workers 
are assured of the same rate of pay next January as they 
Tecelve now. With the possibility of such a thing in the 
offing, and with nobody anxious to buy any kind of stocks 
and shares, the market has some excuse for heaviness. Ken- 
sington are marked down to 43. County of London prefer- 
ence lost §, the decline being balanced by a rise of equal 
amount in the ordinary. 
; Amongst the shares which suffered most from the prevail- 
Ing conditions, Marconis are a fair example. The price had 
poco tn pe from 5 3-16 to 5 13-16, on speculative buying, 

ased on the idea that a big bonus is pending in the shape 
of a new issue of shares at par. Speculation ** dried up,” to 
quote the Stock Exchange colloqmalism, in most securities 
and buyers-for-the-quick-turn tried to cut a small Joss. This 
broucht back the price to 53, which still leaves a gain of 3-16 


on the week. Other members of the Marconi group gave way 


slightly. The Preference drooped ? a 
thth à ped to 44. Canadian Marconis 
ae been a feature of strength at the end of last week, Aen 
is ents a we out in the malaise it subsided to 
S., Icans öls. 9d., whi ines i 
rallied fe Sa , While Marines, after touching 3, 
n the manufacturing list Siemens i 
g list, parted with 
their recent strength, declining to 25s. 6d. and recovering os 
“Ae. 3d. Tha eamnanv’s year ends on December 31st. and 
ex pectatinn Jocha for repetition of the usual 10 per cent 


dividend. Rumour had been busy linking Siemens with the 
English Electric Co., and, on this, a little speculation took 
place in the shares of the former. As already noted, specula- 
tion stands at a wide discount just at present, except that 
kind which concerns itself with how a man can get to and 
from his ordinary work day by day. 

Electric Coustructions can be bought at the middle price 
of 22s. d. English Electrics have eased off to %s. 6d. 
General Electric ordinary fell { to 37s. öd., and the prefer- 
ence declined to 19s. 44d. Callender’s are again $ down at 
>j. Metropolitan-Vickers preference, which are still called 
Westinghouse preference by the market, have gone back 1-16 
to 3 5-160. 

Amongst cable securities, Eastern Extensions have crept 
up very close to 16, while Western Telegraphs at 16} are 
2s. öd. down. Both the Globe shares are quoted ex dividend, 
and the yields become raised to five guineas (free of tax) on 
the ordinary and £5 Lss. 5 per cent., less tax, on the prefer- 
ence. Great Northerns are 10s. up. Indo-Europeans fail to 
rally from their recent sharp drop. 

Most of the Mexicans are in the doldrums, with more sellers 
than buyers. © Anylo-Argentine Tramways second preference 
have dropped 5s. In the lower-priced list, Pernambuco ordi- 
nary gave way to 5s. d., and the preference to 13s. For 
the Canadian Utility Companies’ bonds there has been rather 
more demand, on the movement of the American rate of 
exchange. Rio de Janeiro Tramways first mortgage bonds 
reverted to 894 after having been better. 

Rubber shares remain heavy in consequence of the sagging 
of the raw material. The Armament market is also dull, but 
the engineering group maintains its price. Babcock & Wil- 
cox at 34 are unchanged on the week. Stock Exchange 
business 1s very quiet, and the railway strike has switched 
olf public interest from stocks and shares for the time being. 


SHARE LIST OF ELECTRICAL OOMPANIES, 
Houn Exszoraicrry Compans 
Dividend Price 


eon, Bep. 30, Yield 
1917, 1918, 1919. Rise or fall, p.o. 


Brompton ee ve ee 10 8 6 _ 46 18 4 
Charing Oross oe æ. é 4 93 —_ 76 6 
do. do, do. & Pref... a “a B — 710 0 
Chelsea.. ee ee ee ee 6 B B - 8 0. 0 
City of London ee ee ee 6 8 11 o 6 19 9 
do. do. 6 percent. Pref... 8 8 9 _ 6 8 0 
County of London ee ee ee 3 7 + : 7 9 6 
` a: ae 6 per cent, Pref, + : : _ en A 
ensington Ordinary ee ee =æ 
London Eleotrio .. žė Nil NU 1 — Nn 
O. do. 6perocent. Pref... 6 6 _ 8 li 6 
Metro litan oe ee A Pref e a a 8 aey S A : 
0. cent, o oo — 
Bt. James’ and Mall ee oe 9 10 Ay ~ 8 8 4 
South London ee ee eo 6 8 933 —-: q 8 6 
South Metropolitan Pref, .. ee 7 7 1 — 700 
Westminster Ordinary .. ee 9 8 6 — 8 6 0 
TELEGRAPES AND TELEPHONES, 
Anglo-Am, Tel, Pref, ee ee 6 6 96 — 6 ‘5 @ 
do. Def, ee ee lå B8 -n 1 9 0 
Chile Telephone ee ee oe 8 - 6 18 6 
Cuba Bub. Ord. ee ee ee 7 q 1 -= be | 18 4 
Eastern Extension .. . ei 8 8 1 + i * 0 10 
Eastern Tel, Ord, ee ee oe 8 8 16 _- % 0 4 
Globe Tel. and T, Ord, .. ie | 8 16}xd — % 5 0 
do. do. Pref, ee ee 6 6 10h = 618 5 
Great Northern Tel. æ. eo B 22 29 +4 711 9 
Indo-European rae |; 18 49 — 6 16 10 
Marconi ee ee ee ee 20 26 5 + {a : 4 13 0 
Oriental Telephone Ord, .. .. 1b 10 2: —~) «nu 9 
United R. Plate Te. .. .. 8 8 7} _ 17 
West India and Panama .. .. 1⁄8 1/8 Ly — “16 A 
Western Telegraph, es æ. 8 8 164 — 3 418 6 
Hox: Ras, 
Central London Ord. Assented .. & 4 604 = 618 1 
Metropolitan .. ws T os 1} 244 +4 5.2 0 
do, District os ewe Nil ON 14 = Nil 
Undorground Bleotric Ordinary.. Nil Nil B - Nil 
do, do. “A” e Nil Nil 8/8 —3d Ni) 
do, do, Income... 4 6 924xd —1 % 58 0 
Forgien Trams, &0, 
Adelaide Sup. 6 percent. Pref, .. 6 6 4} — ELEK 
Anglo-Arg. Trams, First Pref, .. 6 Nil 8 = _ 
do, do. and Pref, ee Eag a, 2% — i ae 
do, do, Deb... .. 6 6 44 ~ 715 0 
Brazil Tractions .. sa ae _- = 58 - aa 
Bombay Electric Pref. .. .. 6 6 1 — 418 0 
British Columbia Eleo, Rly. Ptoe, 6 6 56 +1 A17 0 
do, do. Preferred Nil 2 4 — 6786 
do, do. Deferred Nil Nil 39 - Nil 
do. do. Deb. .. a 54h — 716 0 
Merico Trame 6 per oent. Bonds.. Nil Nil — 50 —5 Nil 
do, 6 per cent, Bonds.. Nil Nil 424 ~8 ' Nil 
Mexican Light Common .. .. Nil Nil B2 _ -NA 
do, Pref. .. .. Nil Nil iat — Nil 
do. lst Bonds.. ee Nil Nil 604 — nai 
MANUFACTURING CoMPANIEG. l 
Baboock & Wilcox . œ. l5 16 8h _ “4 5 9 
British Aluminium Ord, .. :. 10 10 liixd = £18 6 
British Insulated Ord.: | 95 1} q's —j 510 4 
Callenders .. .. 3... o 2% 935 ag -$ 7 210 
do. Pret, ee ee ee 5 64 38 hae é 6 6 10 
Castner-Keliner oe oe ee 25 20 23 — 8 0 0 
Crompton Ord. N a n 7 10 21/8 _ 9 6 0 
Edison-Swan, “A” e a 1 = 600 
do, do. Spercent,Deb, .. 4 5 al — 629 
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THE BRITISH ASSOCIATION.—IV. 


A.Trigger Relay operated by Thermionic Valves. 
By W. H. Eccies ann F. W. Jorvan. (Abstract.) 
Section G.—Engineering. 


In a well-known method of using a triode for the amplifica- 
tion of wireless signals an inductive coil is placed in the 
tilament-to-anode circuit and another coil magnetically coupled 
with this is introduced into the filament-to-grid circuit. ‘his 
" back-coupling,? if arranged in the right sense, greatly 
exalts the magnification produced by the tube in any alternat- 
ing E.M.F. applied to the grid; for the induced E.M.r. passed 
back to the grid is in correct phase relation to add directly 
to the orignal alternating E.M.F. applied there. If instead 
of using inductive retroaction of this kind we attempt to use 
resistance back-coupling, then the retroactive E.M.F. applied 
to the grid is exactly opposite in phase to the original alternat- 
ing E.M.F., and the amplifying action of the triode is reduced. 
Since, however, one triode can produce opposition in phase 
jn the manner Indicated, two or any even number of similar 
triode-circuits arranged 1n cascade can produce agreement in 
phase. Hence retroactive amplification can be obtained by 
effecting a back-coupling to the first grid froin the second, 
fourth, and so on, anode circuit of a set of triodes arranged 
in an ohmically-coupled cascade. 

It is possible to take advantage of the fact above stated 
for obtaining various types of continuously-acting relay, but 
the purpose of this article is to describe what may be called 
a one-stroke relay which, when operated by a small trigger- 
ing electrical impulse, undergoes great changes in regard to 
its electrical equilibrium and then remains in the new con- 
dition until reset. ` 

In what follows, the circuit comprising the space in the tube 
between anode and filament, the external conductors and the 
source of E.M.F., will be called the anode circuit, and the 
current flowing in it the anode current. ‘The circuit compris- 
ing the space in the tube between the grid and the filament, 
external conductors, and a source of Ee.M.r., will be caled 
the grid circuit, and tbe current flowing in it the grid 
current. 

The operation of the relay is most easily explained when 
two tubes, each with resistance and battery in its plate 
circuit and with a resistance and battery in its grid circuit, 
are used and interconnected in the manner shown in fig. 1. 

The electrical stimulus from outside which it is desired to 
detect and magnify is applied to the grid circuit in the first 
tube so as to make the grid transiently more positive in 
potential relative to the filament. This causes an increase 
of current in the plate circuit of the first tube, and con- 


Fic. 1. 


Fia. 2. 
(Filament Batteries not shown.) 


sequently an increase of the r.p. between the terminals of 
the plate circuit resistance. This increased P.D. is transferred 
to the grid circuit of the second tube in such a manner that 
the grid becomes more negative than before relative to its 
filament. Consequently the plate current of the second tube 
decreases, and the P.D. between the terminals of its plate 
circuit resistance decreases also. This decrease of P.D. 18 
now transferred to the grid circuit of the first tube in such a 
manner that it tends to make the grid more positive relative 
to the filament. The result of these processes is that a positive 
stimulus from outside given to the grid of the first tube 
Initiates a chain of changes which results finally in the plate 
current of the first tube attaining the highest value possible 
under the k.M.r. of its battery and the plate current of the 
second tube falling to its lowest possible value. This con- 
dition, therefore, persists after the disappearance of the initial 
stimulus. In the initial condition with the two-tube arrange- 
ment just described, the plate current of the first tube is 
made very small and that of the second tube. large; after the 
Teception of the outside stimulus on the grid of the first tube 
the final condition is a large plate current in the first tube 
and a small plate current in the second tube. Either the 
decreases or the increases of plate current‘can be used for 
indicating. In order to restore the initial conditions it is 
easy to interrupt for an instant the linkage between the tubes, 
or to stop the operation of one or both of the tubes, as, for 
Instance, by dimming its filament. 

The external stimulus is led into the primary P of trans- 
ormer PS, of which the secondary is connected to grid G,. 

e plate circuit of this first tube contains the indicating in- 
strument I, such as an ummeter or a moving tongue relay. 
he resistance r, in the plate circuit of the first tube has its 
terminals connected to the filament and grid of the second 
tube. Similarly, the resistance r, in the plate circuit of the 


second tube has its terminals connected to the filament and 
the grid of the first tube. The plate circuits contain batteries 
E’, E, and the grid circuits batteries e,, ¢,. The following 
values are typical and show the performance of the relay :— 
k =78 volts; r,=22,000 ohms; 2,=31 volts; £,=74_ volts; 
7, =12,000 ohms; e,=17.5 volts. The change in the indication 
of an ammeter at 1 is from O—2.5 microamperes. 

The sensitiveness of the arrangement depends on the trans- 
foriner PS to some extent. Using a telephone transformer of 
the kind made for Army C Mk. III amplifier with 20 ohms 
resistance in the primary and with the primary connected to 
a Brown telephone of 60 ohms resistance, the relay is operated 
with certainty by snapping the thumb and finger at a distance 
of 5 ft. from the telenhone. 

Fig. 2 shows another mode of interconnection of two tubes. 
The stimulus from outside is introduced to the grid of the 
first tube through a transformer, as before, and the indicating 
Instrument is again placed in the plate circuit of the first tube. 
The two plate circuits are in parallel with a common battery 
F, and the connections are such that the changes of P.D. be- 
tween the anode and the filament of the first tube are im- 
posed between the filament and grid of the second tube, and 
the changes of r.p. between the anode and filament of the 
second tube are imposed between the filament and grid of the 
first. In order to help to maintain the grids’ advantageous 
potentials, grid leak resistances are connected as indicated. 

The following numerical values are typical dimensions :— 
E=80 volts; r,=r,=100,000 ohins; ¢,=e,=40 volts. The sen- 
sitiveness of this relay could be made greater than that of 
fiz. 1, when these large resistances are used. 

The devices just described were the subject of a patent, 
numbered 10,290, 1918, taken out by the Admiralty, and the 
description is now published by permission. 


Generating Oscillations by means of Thermionic Valves 
By W. H. Ecciws anp F. W. Jorpan. (Abstract.) 
section G.—Engineering. 


In the typical method of using a three-electrode tube or 
“ triode ” for generating electrical oscillations, the connections 
are shown in tig. 1. Thé oscillations in the closed inductance- 
capacity circuit, sometimes called a flywheel circuit, are sus- 
tained by unidirectional pulses of current through the anode 
cireait, that is, through that external circuit of the tube 
which begins at a terminal of the filament and ends at the 
anode. This circuit includes a high-voltage battery, which 
is the ultimate source of the energy of the oscillations. The 
unidirectional pulses are produced in correct time phase by 
the action of the oscillations themselves on the grid circuit 
by means of the coupling between the coil in the closed circuit 
and a coil in the grid circuit. 

When two or more triodes are used they are in the prevail- 
ing practice connected in parallel. It is known that unless 
special care is taken in selecting the tubes and in adjusting 
their normal grid voltages this connection does not in general 
vive an output double that of a single tube. Moreover, if 
the coupling is made too close, as is often the case, the 
Variations of the grid voltage may be so great as to carry 
the representative point in the characteristic diagram on to 
the straight horizontal parts of the curves, with the conse- 
quence that harmonics_are produced, accomplished by a lack 
of symmetry in the oscillations generated. 


Iria. 2. 


Kia. 1. 


More symmetrical oscillations could be obtained if the 
fivwheel circuit Were acted upon by a triode and high-voltage 
battery symmetrically in every half period. ‘The inprovement 
to be described consists In arranging two tubes so as to fulfil 
the last stated condition. One way of doing this is to join 
the grids of the two tubes by a coil which is linked by means 
of its mutual inductance to the oscillating circuit. This 
method of joining the grids is shown in figs. 2 and 3. This 
mode of connection causes the potential of each grid, and 
therefore the resistance of each tube, to vary in opposite 
directions, that is, causes the resistance of one tube to in- 
crease, While that of the other dimunishes—with a definite 
phase relation to the oscillations. 

In fig. 2 the anode circuits of the tubes are in parallel and 
are connected in series with a high-voltage battery. Thev are 
associated with the flywheel circuit so that inerease of ove 
anode current applies to the flywheel circuit a stimulus in one 
direction, and increase of the other anode current applies 
a stimulus in the other direction. In the result the variations 
of both anode currents are effected in correct phase relation 
to maintain the oscillations of the flywheel circuit, an impulse 


442 


THE ELECTRICAL REVIEW. [Vol 85. No. 2,18, OOTOBER 8, 19)9, 


being applied first by one tube and then by the other in 
successive half periods. 

In fig. 2 the coupling between the two anode circuits and 
the oscillatory circuit is direct. Fig. 3 shows a method in 
‘Which the anode current acts by mutual inductance on the 
oscillatory circuit. In both figures R is a large resistance 
which acts as a grid leak and should be chosen so as to keep 
the grids at a voltage found advantageous by trial. A method 


Fig. 3. Fic. 4. 


in which resistance coupling is employed is indicated in fig. 4. 
This has its advantages in certain laboratory applications. In 
fig. 5 a method employing condenser coupling is shown. Here 
again R indicates a grid leak. The condensers C, and c, 
need not be of any particular capacity; they are chosen 
by tril, and their variation has very little effect upon the 
frequency of the oscillations. 

It is clear that instead of using two triodes, the symime- 
trical action could be obtained by using one tube possessing, 


Fic. 5. 


for example, a single plate, two grids and two filaments, or 
alternatively a single filament, two grids and two plates. 

It is found that these cross-coupled circuits oscillate more 
freely than single circuits. They can be operated, for 
example, by using 4 or 5 volts only in the anode circuit with 
ordinary receiving B.T.H. triode valves. 

The devices Just described were the subject of a patent, 
No. 6,090, 1918, taken out by the Admiralty, and the descrip- 


tion is now published by permission. 
> 


Wireless Navigation for Aircraft. 
By Capt. J. Ropinson.—(Abstract.) 
Section G.—Engineering. 


The ordinary methods of navigation which are used for 
ships at sea are not sufficient for aircraft as the conditions 
of drift are of an entirely different order. It 1s thus necessary 
to use some other means for determining position in the air. 
Drift is of a very large inagnitude in the air, and by night 
or in fog, it is very often impossible to apply dead-reckoning 
methods. The use of wireless bearings is the most hopeful 
method of progress, as with it bearings can be obtained with 
considerable accuracy. 

The systems for determining bearings that were known at 
the beginning of the war were: (a) The single coil method. 
When such a coil is rotated about a vertical axis, the inten- 
sity of the wireless signal varies from zero to maximun, 
being zero when the plane of the coil is at right angles to the 
direction of the incoming waves. (b) The Bellini Tosi system, 
Which uses two fixed-loop aerials at right angles to each other, 
the moving part being a sinall coil rotating between two 
coils at right angles which are in the circuits of the two fixed 
aerials, (¢) The Telefunken clock. 

There are two distinct methods of employing wireless bear- 
ings in order to determine position: By the first method the 
machine transmits, and each direction-finding station on the 
ground finds the bearing on the moving object, and communi- 
cates its bearing to a central station. There, the position 
of the moving object is worked out from the various bearings 
and retransmitted to it. By the second method the moving 
object has its own direction-finding apparatus and finds bear- 
Ings on fixed transmitting stations. 

As regards aircraft, method (a) was used largely by the 
Germans, and has considerable drawbacks. First, in case of 
war, When the aircraft transmits to ask for its position, this 
is also disclosed to the enemy. Second, only very few aircraft 
ean be dealt with, as a considerable amount of transmission 
is required for a single aircraft to find its position. In con- 
sequence it was decided to attempt to use method (b) in the 
British air service. 

It was found that considerable modifications to the known 
systems had to be applied. The single coil and Bellini-Tosi 
6ystems are what are called minimum systems, i.c., in order 
to determine the bearing one finds the minimum by swinging 
the coil through this position until the signal is heard on 
both sides. On aircraft. as there is considerable extraneous 
noise, the region of this minimum is widened, and in con- 


sequence accuracy of the system diminishes. It is necessary 
to use a system where signals can be heard whilst the bearing 
is taken. The system devised is to use two coils at right 
angles which can be rotated together on a vertical axis. One 
coil alone is used first, and the system rotated to be some- 
where near the maximum of this single coil. Then the second 
coil is introduced and its effects added to or subtracted from. 
those of the first coil. If the first coil is correctly on its 
naximum then the second coil will be on its mininum, and 
thus there is no change of intensity on adding or subtracting 
the effects of this coil by a reversing switeh. This method 
enables bearings to be taken whilst the signal is heard, and 
it can be applied to any system which has hitherto been a 
minimum system. Having devised this system there were 
other problems to be solved. One was to obtain efficient 
strength of signals. It was uncertain whether loops could 
be obtained of sufficient size to give loud enough signals to 
hear over the noise of the engine. The Bellini-Tosi system 
was considered to be too complicated, as at that time it was 
Necessary to tune the two aerials to exactly the same fre- 
quency, and unless this system is very carefully installed 
fairly large errors are introduced. 

It was hence decided to use the rotating aerial system. 
This was done ìn two ways. (a) Wing-coil system, in which 
the aerials are fixed rigidly to the aeroplane which has to 
be rotated in order to deterinine the bearing. This system 
is particularly useful in the case of flying towards an objective 
where there is a wireless station. (b) Rotating-coil system, in 
which the rotating coils are placed in the fuselage, and aie 
rotated independently of the machine. This is particularly 
useful on the larger type of aeroplane, and enables position to 
be determined whenever a suflicilent number of transmitting 
beacon stations can be heard. 

Considerable difficulties had to be overcome to bring the 
R.A.F. system to a stage of perfection. Besides the extraneous 
noises on an aeroplane, there isa far greater disturbing 
influence due to the magneto, which produces considerable 
noise in the telephones, and cannot be overcome by amplifica- 
tion of signal strength. It is necessary to cut out this elec- 
trical disturbance, the cause of which was traced to the 
emission of very short waves by the magneto, the wave length 
being of the order of froin 5 to 30 metres. It is possible to 
use short wave stoppers to cut out these waves, but by far 
the most eflicient method is to screen the whole magneto 
system. When using the fuselage-coil system ìt was found 
that corrections had to be applied for the deviation produced 
by the metal work of the aireraft. These corrections can be 
determined by swinging the aircraft in a similar way to the 
swinging of a ship to adjust the compass, 

In addition to the preceding difficulties there 1s another 
trouble in the variation of bearings produced by atmospheric 
influence. The extent of these variations is not large, pos- 


-sibly never more than about 3 deg. when using waves of 


2.000 metres and upwards. The problem of this variation is 
one that should be investigated at an early date. The R.A.F. 
system of D.F. gives means for recording these variations 
very accurately. The sensitiveness of this system is under 
control and depends on the ratio of the area turns of the two 
coils. It is possible to design coils so that the system is 
sensitive to ł deg. This is the case when the minimum coll 
has its area turns about eight tines those of the maximum 
coil. With such a system it is easy to conceive an automatic 
arrangement so that the variations in bearings can be auto- 
matically recorded. 

Excellent results have been obtained with the R.A.F. system 
of wireless navigation. A large number of flights have been 
made, and it has been found that the mean error of bearing 
is 12 deg. when using beacon stations, whose distances vary 
from 20 to 500 miles. Under these circumstances when three 
beacon stations are available the mean error in determination 
of position was found to be seven miles. 

Flights have been made purely by wireless navigation. 
One particular flight was made from Biggin Hill to Paris and 
back from Paris to Brighton. In both of these flights the 
machine was above the clouds most of the time. Position was 
determined by wireless bearings, and the course was set or 
altered from these determinations. The navigator was in 
a position so that he could not look out of the aeroplane, and 
he was able to deterinine the force and direction of the wind, 
and to forecast the time of arrival at his destination within 


two minutes. 


Ignition of Gases by Hot Wires. 
By Pror. W .M. THor ston —(.1bstract.) 
Section G.—Engineering. 


This question is important where the possibility exists of 
inflammable gases coming into contact with incandescent wires, 
in coal mines or submarines, for example. From an examina- 
tion of the behaviour of wires of platinum, nickel, iron, tung- 
sten, molybdenum, gold, and silver heated by electric current 
In mixtures with air of hydrogen, methane, ethane, pentane, 
ethylene, methyl and ethyl alcohol, ethyl ether, benzene, coal 
gas and petrol, the following conclusions were reached: 1. The 
least igniting current jis a linear function of the diameter of 
the wire. 2. [gnition is for a given size of wire independent 
of the calorific value of the gas. 3. It is independent of gas 
pressure down to a limit of about 10 em. Hg, when it snd- 
denly fails. Above atmospheric pressure it rises slightly. A 
platinum wire 0.02 cm. diameter ignites hydrogen (30 per cent.) 
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at 5.45 amperes at atmospheric pressure, and at 6 amperes at 
100 lb. per sq. in. 4. Gaseous combination, which proceeds 
automatically to explosion, begins, ın the case of platinum 
wires, With the wire at about 200 deg. C., well below red 
heat. 5. With an explosion vessel of 50 ¢.c. volume it is prac- 
tically impossible to ignite methane by hot wires. Platinum 
wires glow white-hot and melt, but do not ignite the gas, 
which, on being tested afterwards with a spark discharge, 
immediately explodes. 6. Electric and magnetic fields have 
no direct influence on hot-wire ignition. 7. The temperature 
of platinum wires glowing brightly by surface combustion is, 
when measured by its change of electrical resistance. much 
lower than the apparent optical temperature. 8. Ignition is 
traced to an action occurring, if not within the surface layer 
of the metal itself, so close to it that the ordinary gas laws 
do not come into action. It is inferred that the meehanistn 
of hot-wire ignition is an attack upon oxygen either within 
the wire or by positive ions of combustible gas ejected from it. 


Heat Conductivity in Solid Iosulators. 
By Pror. W. M. THornton, D.Se., D.Eng.—(.Abstract.) 
Section G.—Engineering. 


Thermal conductivity of metals has been adequately ex- 
plained by the electron theory of matter. In the case of 
insulators the argument does not hold, and the mode of 
conduction in substances such as quartz or wax has not been 
worked out. There is a simple relation between the ccefficient 
of thermal conductivity k, the density p, and the velocity of 
sound V, in a solid which throws much light on the process. 
It is that k=v* p, and since v?=&k/ p. where £ is the elas- 
ticity, k=E p. These relations hold for all true solid in- 
sulators, but not for indiarubber or cork which have peculiar 
elastic properties. For example :— 

Velocity 
Materia). Density. Elasticity. of sound. Ep. vp, k. 
Flintglea: ... 29 48 X10! 4'1 X10? 42 142 143 
Graphite ... 23 625 x10'' 465x10 121 115 120 
Paraffin wax. 0°91 0154x106" 013x10 0'14 O14 O41 


From the kinetic energy of vibration 4mv? it is found that 
the ratio of the velocity of sound to the velocity of atomic 
vibration by which heat is transinitted in insulators is 
29x10". It is shown that the coincidence of this with v can 
be explained, and a@ reason given for the rule, k=v’p? by 
simple electromagnetic consideration. The rule is a useful test 
for a heat insulator, the chief qualification is that it should 
be light and inelastic 
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Atmospheric Electricity and Terrestrial Magnetism. 
By E. A. Reeves.—(Abstract.) 
Section E.—Geography. 


The experiments described in this paper resulted from 
Investigations made in the subject of terrestrial magnetism, 
and appear to show that there is a more or less permanent 
static electric field in the lower atmosphere, with its lines 
of force connected with the rotation axis of the earth. 
The question of the possibility of a connection between this 
supposed field and the magnetism of the earth is raised. 
With a special apparatus it is shown that a strip of paper or 
other light material, when electrically charged and covered 
with a glass shade, coated with shellac varnish, will, if placed 
on a stand and set up on high open ground away from 
obstructions, come to rest within a degree or two of the true 
north and south points. In exceptional circumstances the 
line Indicated is approximately at right angles to this line, 
that is, true east and west; but still the connection is with 
the rotation axis of the earth, and not with the magnetic 
mendian. Observations have been made in various parts for 
years past, and the results of some of these were shown at the 
meeting. The apparatus and method of using it were de- 
seribed, and the state of the atmosphere, localities, and other 
conditions under which the observations are likely to give 
the most satisfactory results were given in detail. When the 
indicator does not come to rest it continues to oscillate on 
either side of the true north and south points, and the mean 
cf these is very nearly the line of the rotation or geographical 
axis. The principal object the author has in bringing the 
results of these observations to notice, now for the first time, 
is that they may induce others to take an interest in the sub- 
tect, and continue experiments in other parts of the world. 
So far his own experiments have only been carried out in 
South-East England, but one or two friends have obtained 


eae same results in other parts of the country, and 
abroad. 


Atmospheric Electricity.. 


OSF of the places of interest visited during the session of the 

ritish Association at Bournemouth was the small hut in 
Middle Chine where Dr. Mahomed has carried on observations 
on atmospheric electricity for the past seven or eight years. 
The Chines are rented by the Corporation, and are planted 
and kept up by it. The Council acceded to the doctor's appli- 
cation to set up a hut there for the purpose of these obser- 


vations, and the Chine affords an excellent location for the. 
. ‘purpose, 


Dr. Mahomed showed the collector he used, which consisted 
of a sinall oil burner set in a double copper casing perforated 
With small holes in places which allowed the entry of air for 
combustion, but broke the force of winds so that the lamp 
could be used in half a gale without being blown out. The 
Jainp is mounted on a bamboo pole and connected by a copper 
Wire with an electroscope in the hut. The combustion of the 
oil (colza) ironises the atmosphere round it, and the intensity 
of the electrification is computed from the deflection of the 
gold leaf which moves over a escale. The lamp being of 
copper, becomes itself a conductor; it is insulated from the 
pole by an arın of ebonite, from which it swings; the fine 
copper wire from it joins a rod of copper which enters the 
hut through a window of ebonite, and connects with the elec- 
troscope. For convenience of observation the instrument is 
placed in a blackened box containing a mirror set at 45 deg. 
and a scale painted on ground glass, so that the position of 
the gold leaf on the scale is seen at a glance. At the other 
end of the hut is a copper rod some 8 ft. in length, balanced 
by weights, so that it can be projected through a hole in the 
reof. This rod carries a fuse of brown paper impregnated 
With saltpetre. When the fuse is lit ionisation takes place, 
and is measured also by the deflection of a gold leaf over a 
scale. The doctor explained that it was always well to check 
the two instruments one against the other, as defects of in- 
sulation due to dampness must always be guarded against, 
particularly in winter. Outside the hut he showed a portable 
Instrument which he had designed and used. It was also a 
copper rod bearing a fuse. The rod ended in a bottle full of 
pitch and rubber and swung below a folding table; the rod 
being insulated by passing through a diaphragm of rubber 
inserted in the table. 

Dr. Mahonied said that as far as he knew there were only 
three observatories in the kingdom where atmospheric electri- 
city Was recorded—Kew, Greenwich, and Eskdale Muir. From 
the point of view of meteorology there should be more. Early 
warnings of change of weather were often given by the elec- 
trical potential, especially local changes. From the point of 
view of climatology it was still more important. In the 
summer tine business men in Bournemouth frequently slept 
in Swanage—' because it was more bracing.’ Why was it 
more bracing? The sunshine, the rainfall, the prevailing 
winds must be the same. What was left? What our fore- 
fathers called telluric influences: which were bound up, in 
his opinion, with atmospheric electricity. He had tried to 
get simultaneous observations made in Swanage and Bourne- 
mouth, but it was difficult to find a qualified observer who 
had the leisure to make daily records. He had offered 
Trinity House to install an apparatus at the light house, but 
they did not even answer his letter. That was years before 
the war. There was no doubt that various features in the 
landscape of a health resort—a waterfall, a river, a mountain, 
a pine forest, and especially the geological formations—pro- 
foundly affected the local electrical conditions, and contri- 
buted to the beneficial effect of residence in such places. They 
ought to study these phenomena and not advise empirically. 

While these remarks were being made a visitor had been 
watching the gold leaf; he now observed that the leaf, which 
had stood at about 20 degrees, equivalent to 550 volts, had 
dropped permanently to 10 or about 300 volts, and he asked 
if there was any explanation. There was bright sunshine at 
this time with a gentle breeze from S.S.W. The doctor 
pointed to the horizon. * You see that cloud out there. I 
think it has touched the sea and shorted the atmosphere. We 
shall have fog.” By about 6 o'clock (i.2., in two hours) there 
was a dry sea wrack all over the town and the air was chilly. 


THE BRITANNIA ELECTRIC FIRE. 


RECENTLY we had the pleasure of viewing a new type of 
electric fire, designed to meet the needs of both home and 
foreign markets, recently developed by the Britannia Lamp 
and Accessories Co., Ltd. This fire, which we understand 
constitutes the first of a series of domestic devices being 
developed by this) firm, embodies unique constructional! 
features, resulting in an efficient radiant heater. Further, it 
has been produced in bulk, which makes it possible to offer 
it for sale at an extremely moderate price, within the means 
of the great majority of domestic users of electricity. In fact, 
the price is much lower than we have been hitherto accus- 
tomed to. 

Our illustrations will give an idea of the appearance of these 
fires: fig. 1 shows the 3-Kw. and fig. 2 the 2-Kw. fire. 

The Britannia fire is of extremely simple and robust con- 
struction, being built up of standard parts which can easily 
be replaced. It is fitted with one or more 1-KW. elements of 
special tvpe, together with a high-class rotary switch and the 
Necessary internal wiring. The connections between the ele- 
ments and the flexible terminal are made by iron wire, the 
heat conductivity of which being low ensures the terminal 
and the flexible alwavs remaining cool. Fig 3 shows the two 
heaters and rotary switch of a 2-KW. fire. 

The element constitutes a departure from the usual practice, 
consisting of a brilliant reflector in the form of a metal 
trough, across the open curved front of which the heating 
spiral is carried, supported in position by small porcelain 
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distance pieces, fig. 4. With this. type of element it is claimed 
that practically all the heat of the fire is radiated or retlected 
outwards, the porcelain parts being so small as to offer the 
minimum of interference with the heat rays. It should be 
noted that these porcelain pieces, owing to the construction 
adopted, are entirely free from stresses due to temperature or 
other causes, and even if broken through careless treatment, 
this would in no way interfere with the use of the element, 
which has been thoroughly tested in regular use over a period 
of three years. The curved front of the element diffuses 
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Fic. 1.—3-KWw. Fia. 3.—2-Kw. 
BrRITANNIA Enectric Fires. 


radiant heat over a larger area than would be the case with 
a flat element, and gives a greater side heating effect. 

The fire is provided) with a plain-pressed steel frame, 
finished in eggshell black with copper relief work, and, owing 
to its light weight, can be easily carried from room to room. 
It is supplied in single and multiple element sizes, the first 
element, in accordance with the T.E.E. regulations, being 
switched on by means of the wall-plug switch, while the re- 
mainder are controlled by a modern type of rotary switch 
fitted on the fire. 

These fires are built in 1, 2, and 3-Kw. sizes, for pressures 
of 100 to 250 volts, and can be supplied for higher voltages if 
required. The dimensions of the type F.B., 2-Kw. fire are as 


Fic. 3.— HEATERS AND SWITCH. 
Fic. 4.—HEATER SHOWING CURVED PRONT AND ARRANGEMENT 
OF PORCELAINS., 


follows: height 19 in., width 12.25 in., depth 7.5 in., the 
weight being 8.5 lb. It will be noticed that there is an appre- 
cltble reduction in weight from the usual cast-iron type of 
fire. 

If within two vears from the date of purchase a Britannia 
fire becomes defective in respect of material or workmanship, 
the makers undertake to supply. free of charge, replacement 
for any part showing defect provided they are notitied imme- 
diately the defect is discovered. Full instructions for renew- 
ing heating spirals or complete heaters are issued with each 
fire. Renewal is effected in the following manner: Three 
wing nuts are unscrewed at the back and the front of the 
fire taken off. Two small nuts on the heater are loosened 
with the spanner supplied and the wire spiral is withdrawn. 
The new spiral is mounted on the porcelains by passing the 
single stranded wires through the apertures in the porce- 


lains, and thus the spiral is lead into its correct position as 
shown in fig. 4. Lastly, the straightened ends of the spirals 
are passed through porcelain insulators and between the 
washers and the nuts, the latter are tightened up and the 
cover replaced. To fix a complete new heater the nuts and 
wire connections are removed and the heater lifted off. A 
fonn of bayonet socket is provided so that the new heater 
cannot be fixed wrongly. Standard spare parts will be easily 
procurable, and the renewal of spirals or heaters can be made 
with no more difficulty than is encountered in the renewal 
of an ordinary gas mantle. 7 

The Britannia fire will appeal particularly to shippers, as, 
owing to its construction, it offers exceptional] facilities for 
economical packing. The carcases are built up of standard 
pressed-steel parts, bolted together, and when dismantled, 
similar parts can be packed together in nests, thus greatly 
decreasing the cubic space occupied, while the actual weight 
of the parts is, of course, negligible. The type F.B., 2-xw. 
fire when packed in sets of ten has the following cubic dimen- 
sions and weight: 5.19 cu. ft. or 0.17 cu. m. and 3 qrs. 1 lb. 
or 38.5 kilos, the latter being the net weight of the con- 
tents only. The dimensions of the space parts are as under: 


Length. Width. Height. Net weight. 
: g” 4'5” 0:5” 2 02. 
Spirals oN 22°9 om. 11°4 cm. 1'3 cm. 57 grammes. 
y tō 2'5 1°5 10 oz. 
Porcelains sal 11°4 om. 64cm. 38cm. 284 grammes, 
Complete heating i 8&5" 4'5” 2°75” 16 oz. 
element .. (216 0m. l1l'4cm. 70cm. 454 grammes, 


Similar methods can be employed with the elements, the 
simple construction of which, as indeed of the complete fire, 
specially adapts them for rapid dismantling and assemblv. 
The only parts of the fire susceptible to damage by careless 
handling are the porcelain distance pieces of the element, 
which, however, are small and inexpensive, and present no 
difficulty in safe packing when dismantled. Concise instruc- 
tions for assembling these fires are provided in all cases where 
this is necessary. | 
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AMERICAN EXPORTS OF ELECTRICAL 
GOODS. 


THE following figures, showing the exports of electrical goods 
from the United States during the year ended June, 1918, are 
taken from the recently-issued trade statistics ; figures for 
1916-17 have been added for purposes of comparison, and 
notes of any increases or decreases given :— 


Dollars. 


Dollars. Dollars. 
Telegraph instruments — 1916-17. 1917-18. Tne. or dec. 
To Denmark 17,000 1,000 = 16,000 
,, Canada be 50,000 69,000 + 19,000 
» Central America 11,000 6,000 — 3,000 
,, Mexico . 14,000 3,000 - 11,000 
» Colombia 12,000 1,000 — 11,0% 
ov Argentina 5.000 = — 3,000 
», Cuba 15,000 6000 — 9,000 
» Brazil O 9,000 7,000 Žž = 2,000 
», Great Britain 94 000 37,000 = 57,000 
» Italy 141,000 9,000 ~— = 132,000 
„ China 15,000 — — T500 
„ Japan... she 26,000 41,000 + 15,000 
», Other countries — 114,000 - 16,000 
Total 039,000 294,000 — = 245,000 
Telephone inatruments.— 
To United Kingdom 51,000 117,000 + 66,000 
» Canada ... ... 213,000 293,000 + 50,000 
Central America 13,000 76,000, + 63,000 
Y M exico sie 19,000 38,000 + 19,000 
.. Cuba 190,000 85,000 — 105,000 
» Brazil 232,000 332.000 = 
»» Colombia 20,000 6.000 = 14,000) 
v Ecuador 21,000 1,000 = 20,000 
» Japan... 148,000 187,000, + 39,000 
. Australia 56,000 337,000 + 281,000 
o Italy 230,000 154,000 — 76,000 
»» Russia 246,000 15,000 228,000 
» China 1... 117,000 94,000 — 23,000 
», Other countries — 929,000 + 531,000 
Total ... ... 1,954.000 2.567.000 + 613,000 
Gas engines, stationary. — 
To Canada ... es Sos 63.000 63,000 age 
» Argentina Soh oa 5,000 265,000 + 21,000 
., Australia » 66000 52.000 14,000 
»» Europe ... oe, ee 335,000 172,000 — 163,000 
» Japan 88100061000 + 38.00 
» Other countries i 249,000 189,000 — 37,000 


Total ... ... 718,000 563,000 — 155,000 
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Electric motors.— 


To France ... Ski 
United Kingdom 

Canada ... = 

Panama 

Mexico ... 

Cuba | 

Argentina 

Brazil 

Chile... me 

British India ... 

Japan 

- Australia i 

, South Africa ... 

Russia-in-Burope 

„ Italy 

» Spain 

„ China we 

Other countries 


Total 


Dollars. 


Dollars. 
` 1916-17. - 1917-18. 


357,000 = 305,000 


095,000 856,000 
. 1,286,000 1,538,000 
33,000 47,000 
107,000 162,000 
289,000 405,000 
104,000 265,000 
126,000 168,000 
310,000 25,000 
114,000 296,000 
195,000 469,000 
720,000 340,000 
204,000 133,000 
261,000 197,000 
216,000 180,000 
205,000 213,000 
126,000 177,000 
778,000 588,000 


5,890,000 6,599,000 


Other electrical instruments and appliances.— 


To Canada ... 

» Mexico ... 

» Panama ... Las 
» Cuba... 
» Argentina 

, Brazil 

„ Japan ... MA 
„» Philippine Islands 
» Australia wet 
» United Kingdom 
, France ... re 
» Italy 

» Norway ... 

„ Russia 

» Chile 

» China be 
, Other countries 


Total 
Aro lamps.— 


To Canada ... 
» Brazil ies 
» Otner countries 


‘otal 
Metul-filament lamps.— 


To Russia-in-Europe 
» Russia-in-Asia 

» United Kingdom 
» Canada ... : 
» Mexico ... 

» Cuba 

» Argentina 

» Brazil 

» Australia 

» China 

» Italy 

» Chile 

» Uruguay ‘th 
» Other countries 


Total 


Carbon-filament lam ps.— 


To Argentina 

” Canada f 

. Mexico ... 

» Brazil 

» Peru... ee 
» Russia-in-Europe 
» Australia a 
» Other countries 


Total 


e 


pami 
bin 
pen 
— 
ve 
we 


Insulated wire and cables.— 


To France 
» Norway ee 
+» United Kingdom 


w Other countries 


Total 


400,000 
299,000 


4,000 
1,000 
11,000 


16,000 


6,000 
3,000 
15,000 
461,000 
168,000 
273,000 
216,C 


PRESKS 
FEEFFE 


| 


... 0,298,000 4,584,000 


421 ,00U 
172,000 
722,000 


. 24,537,000 16,021,000 


5,000 
8,000 


13,000 
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pE 
FE 
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TRZE 
= &Z|22228 


jd 
vaf- 
HE 


8 
= 


144,000 


++t++44H! 


Dollars. 


Inc. or dec. 


reei tiibeti 


-4 


bal Dp se bene I 


ee ee eee a 


Í 


l 


+i 


+i il 


bd 


| 


8,516,000 


Tre 


1,000 
1,000 
3,000 


3,000 


Dollars. Dollars. 
ee ae 1916-17. 1917-15. 
Static transformers.— 
To United Kingdom 13,000 2,000 
» Špan ... ey 39,000 74,000 
„» Canada ... N 290,000 . 238,000 
», Panama n 15,000 52,000 
„ Mexico ... n 51.000 . 80,000 
» Cuba i 103,000 133,000 
» Brazil n 132.000 229,000 
», Chile hs 119,000 97,000 
„ Japan 11,000 151,000 
» Australia 44,000 65,000 
». Italy CTE 46,000 71,000 | 
», South Africa ... 41.000 20,000 
» Russia . 136,000 76,000 
„ China ie 57.000 40,000 
» Other countries 431,000 986,000 
Total . , 1,265,000 2,344,000 
Steam engines, stationary.— 
To Canada ... ee 195,000 . 364,000 
», Oubsa... wee eee 195,000 181,000 
» Mexico oe Seu 23,000 44,000 
» Brazil ... ..., 21,000 19,000 
», Philippine Isiands _ 6,000. 42,000 
» Russia .. a 310,000 6,000 
», Chile | 13.000 14.000 
»» Australia : > 31,000 1,000 
4, Other countries ». 485,000 231,000 - 
. Total .. . , 925,000 942,000 
Electric locomotives. — ; ; 
To United Kingdom oe 15,000 9,000 
» Canada ... ee ~ . 208,000. 68,000 
» Argentina 61,000 — 
», Mexico 11,000 10,000 
» Bolivia - 2 000 — 
„ Chile 182.000 2300) 
» France ... a 49,000 — 
» Other countries 35.000 52.000* 
Total .. 568,000 161,000 
; * Japan $18,000. 
Dynamos and yoencrutors.— : 
To Canada... 0 06. $26,000 444,000 
p United Kingdom 63,000 26,000 
» Panama | on 5,000 62,000 
», Mexico 51,000 60,000 
>» Cuba 220,000 309,000 
„ Brazil 2 (XK) 57,000 
„» Peru 53,0) 10,000 
o Japan 245,000 367,000 - 
» Australia 885,000 104,000 
» Spain 107 04K) 21,000 
» France < 160,000 444,000 
. Italy 291,000 30.000 
v China a: 222,000 126,000 
» Other countries 8085.000 631,000 
Total 2,555,000 2,688,000 
Funs.— 
To Canada ... 97.000 = 131,000 
» Argentina 30,000 24,000 
» Brazil. 6,000 15,000 
> China oe 33,000 116,000 
` ,, British India... 164.000 296,000 
», Japan Bas 8,000 30,000 
» Australia oo 16,000 11,000 
» United Kingdom 21,000 4.000 
n- Mexico wes 17,000 20) 000) 
» Other countries 108.000 171,000 
Total 483,000 818.000 
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Dollars. 


Ine. or dec. | 


+III + +i+i+i+i+ 


I+++4+1+ + +!i+i++i++++!l+ 


+ +41 


+ Flt +++ +ettsts | 


11,000 
35,000 
18,000 
37,000 
29,000 
30,000 
97,000 
22,000 
140,000 
21,000 
25,000 
9000) 
60,000 
17,000 
748,000 


1,079,000 


169,000 
14,000 
21.000 
2 000 
36,000 
304.000 
1,000 
10,000 

120,000 


34,000 
6,000 
97000 
83,000 
132,000 


-22,000 


5,000 
17,000 
3,000 
80,000 


339,000 


A Large Mill Motor.—One of the most interesting 
portions of the new plant in the Lake Michigan .works of the 
Inland Steel Co., of Chicago. is the turbine and motor-room. 
According to the Iron Trade Review, in this room are installed two 
high-pressure steam turbo-generators, each with a capacity of 
5,000 K.v.A., and generating at 2,200 volts. A remarkable feature 
ia the motor and motor-generator for the 40-in. blooming mill. 


This set consists of a 3,000-H.P. induction motor, with a 45-ton 


fly-wheel and two D.C. generators, each of 1,450-Kw. capacity. The 
motor for this mill is said to be one of the largest in the world. 
It has two separate and complete sets of winding; it is, in fact, 
two motors on the same shaft operating as one. The presrure 


across each is 600 volts, the two in series being double that. 
combination worked as a unit is rated at 15,000 H.P. 


The 
It will 


reverse from a speed of 40 R.P.M. in one direction to the same speed 
in the opposite direction in 90 seconds. 


The weight of this motor 
is 268 tons, the armature alone weighing 90 tons, 


Connection 
from motor to mill is by a universal joint, 
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FUEL ECONOMY IN THE MANUFACTURE OF IRON AND STEEL. 


‘ABSTRACT of report presented to the Iron and Steel Institute on behalf of the British Association Fuel Economy Com- 


mittee by Frot. WiLuaM A. Bone, D.Se., F.R.S. 


(Chairman), Sir ROBERT IADFIELD, 


Bart., F.R.S., 


and Mr. ALLRED HUTCHINSON, M.A. 


Tue British Association Fuel Economy Committee made, 
the year 1916, detailed inquiries into the actual fuel fens: 
tions In a number of British iron and steel works. ‘The 
Council of the [ron and Steel Institute was good enough to 
offer to publish the results of the inquiry, and proposed that 
this report, together with other contributions, should furnish 
the basis of a general discussion upon fuel economy at the 
next autumn meeting. Dr. J. E. Stead was largely respon- 
sible for initiating the inquiry. 

The main thesis of the report is that the achievement of the 
utmost fuel economy in a modern iron and steel works is 
essentially a matter of the scientific organisation and disposi- 
tion of the plant as a whole, with a view to utilising to the 
best advantage, in the steelworks and rolling-mills, the energy 
in the surplus blast-furnace and coke-oven gases. For this has 
been shown to be sufficient, not only for converting molten 
iron from the blast-furnace into steel,-but also for rolling the 
resulting ingots into finished steel sections. 

The possibility of attaining such an ideal is primarily due 
to three great technical developments which have been made 
since 1880, namely : 

(1) in the manufacture of metallurgical coke in chamber 
ovens with heat recuperation and by-product recovery ; 

(2) in the generation of power in internal-combustion 
engines from cleaned blast-furnace gas, the practical possibility 
of which was first demonstrated by the late Mr. B. H. Thwaite 
in 1894-5; and 

(3) in methods of cleaning blast-furnace gas (a) by water- 
washing, as in the Thiessen apparatus, or, preferably, (b) by 
electrostatic methods, which have recently been developed in 
this country. 

The British iron and steel industry has laboured under a 
disadvantage as compared with its continental rivals, for 
whereas most of our smelting plants and ironworks were 
established before 1880, the modern German industry arose 
after that period, when it was manifestly the right policy to 
organise and lay out iron and steel plants with the express 
purpose of securing all the advantages latent in such a concen- 
tration of units as has been indicated. During the decade 
preceding the war, whilst the newer German iron and steel 
works embodied, in a marked degree, the advantages of con- 
centration and co-ordination of units, under scientific control, 
the older British plants had to be ‘gradually remodelled, as 
circumstances permitted, so as to conform, as nearly as pos- 
sible, to the new conditions. 

We may feel warranted in regarding the consumption of no 
more than 1.75 tons of good coking coal per ton of finished 
steel sections produced as a * practical ideal ” for a modern 
British plant. 

By-product coke-ovens, blast-furnaces, steelworks, and 
rolling-mills must all be concentrated on one site, and suitably 
laid out in Pag to each other. The by-product coke-ovens 
must be of the regenerative type, so as to yield the largest 
possible amount of surplus gas. The blast should be generated 
by means of a gas-driven blowing engine. The gases leaving 
the furnace should be dry-cleaned, preferably by some electro- 
static method, so as to reduce their dust content to about 
0.l gramme per cubic metre. The hot-blast stoves should be 
heated by this dry-cleaned gas. The gas intended for generat- 
ing power in gas-engines must be further cleaned until its 
dust content does not exceed 0.015 gramme per cu. metre. 

The rolling-mills should preferably be electrically (not steam) 
driven. There must be scientific management and control 


throughout the whole heating svstem by properly trained fuel 


technologists, for it is essential that every available heat unit 
in the plant shall be tracked down and effectively utilised to 
the best advantage. 

Taking a typical modern Cleveland plant, using 22.5 cwt. of 
coke per ton of pig iron produced, the heating value of the 
combined blast-furnace and surplus coke-oven gases per ton 
of iron is equivalent to 15 cwt. of the same coke, and (assum- 
ing a hot-blast stove efficiency of 75 per cent.) no more than 
45 per cent. of the blast-furnace gas need be used for generat- 
ing and heating the blast. The amount of heat in the surplus 
gases per ton of iron available for the steelworks power-house 
and rolling-mills would then be equivalent to that in about 
8.5 ewt. of a good bituminous coal. Inasmuch as the average 
efficiency of gas- producers and boilers in steelworks is certainly 
not higher than 75 per cent., the effective coal equivalent of 
the surplus gases would be at least 11.3 ewt. per ton of iron 
produced at the blast-furnace, and, if properly utilised, this 
should be sufficient to meet all heat and power requirements 
in the steelworks and rolling-muills. 

In districts such as Cleveland. where the smelting plants 
and steelworks are concentrated in a comparatively small 
area, the conditions are favourable to the success of “ linking- 
up” schemes, as a means of realising more fully the benefits 
of the policy outlined in this report. by equalising the loads 
on the power-bouses of the various plants during the working 
week. In this connection, the main transmission system of 
a public electric power company might be ettectivel™ utiheed. 

In the case of a Cleveland furnace making 1,000 tons of 
pig iron per week, and using no more than 22.5 cwt. of coke 


per ton (which means working under the best possible condi- 
tions), it can be shown that the total gas made per hour at 
the furnaces will be about 1,115,000 cubic feet at 60 deg. F. 
and 3U in. barometer. If this were electrostatically cleaned, 
and used to the best advantage on the plant, half ot it should 
suffice to generate and heat the blast. The potential energy 
of the other half, if converted into electric power with an 
overall efficiency of %0 per cent., would be capable of develop- 
ing 3.350 KW. continuously at the switchboard. The available 
surplus coke-oven gas would amount to a further 48,0QU 
cu. ft. per hour, or sufficient to generate about 1,150 kw. 
continuously. Hence the total available power from the 
combined gases would be about 5,000 kw. continuously. This 
does not take any account of power derivable either from the 
stove waste heat or gas-engine exhausts, or yet of the heat 
carried away in the molten slag and iron, all of which might 
be turned to profitable use. 

No doubt the best way of disposing of such surplus gas and 
waste heat would be to sell them to an electric power com- 
pany for conversion into electricity. But if there 19 no power 
company near at hand to buy the energy, then it might be 
used to generate electricity for some electrochemical process, 
such, for instance, as (i) the manufacture of nitric acid from 
the air, or (ii) some electrometallurgical or electrolytic opera- 
tion. What ought to be realised is that the combined by- 
product coke-oven and blast-furnace plant is not only an eft- 
cient producer of iron, but that it simultaneously, and of 
necessity, generates a most valuable ‘* power-gas,” of which 
the utmost use must be made in the interests of national 
economy. 

From a mass of valuable data and information communi- 
cated by 25 firms to the committee, it is stated that the 
results, as a whole, prove beyond all question that much yet 
remains to be done before British iron and steel works will 
have attained to anything like the practical ideal of fuel 
econominy which at least three leading iron and steel makers 
have declared to be even now attainable. The surplus blast- 
furnace and coke-oven gases can undoubtedly be much better 
and more fully utilised than they are to- day on most plants. 
The science of combustion is, as a rule, either imperfectly 
understood or very badly applied by those in charge of the 
plants. A great deal of heat can, and ought to, be recovered 
from such waste gases. 

Such satisfactory progress is now being made with the 
electrostatic cleaning of blast-furnace gases, that the day may 
be confidently anticipated when all the gas (whether re 
quired for stoves or engines) will be so cleaned. This will 
undoubtedly increase the thermal efficiency of the hot-blast 
stoves, and make a larger surplus of gas available for the 
steel works. 

It seems a barbarous practice to burn uncleaned blast- 
furnace gas in Lancashire boilers, whose efficiency probably 
does not exceed 55 per cent., when (if cleaned) its potential 
energy can be transferred into electric power vid the gas 
engine and dynamo. The day is fast approaching when, in 
steelworks adjacent to blast- furnaces, all stationary machines 
(including blowing engines, cranes, and rolling-mills) will be 
electrically driven by “current generated from the explosion 
of blast-furnace gas In internal-combustion engines. Even 
now, steam-driven reciprocating blowing-engines should be 
superseded by electrically driven turbo-engines. 

When such reforms have been carried out in connection 
with the blast-furnace plants, we may look for the abolition 
of the ‘' gas-producer"’ in the adjacent steelworks, a step 
much to be desired. The blast-furnace is the place where 
all the coal on an iron or steel plant should be gasified after 
it has been carbonised in the coke ovens. 

The problem of recovering and utilising the heat carried 
away in the molten slag from the blast furnace is one which 
ought to be solved in the near future. 

The problem of fuel economy, as it presents itself to-day, 
is one rather of scientific organisation and co-ordination than 
of the discovery of new principles. In all the larger works 
there ought to be an organised staff wholly engaged, under 
competent direction, in controlling the fuel consumption. 
Such control ought not to be relegated to a member of the 
technical staf whose chief attention must be given to the 
supervision of machines or of operations in which the con- 
sumption of fuel is merely an incidental, and perhaps even 
subordinate, consideration. It should be borne in mind that 
our scientific knowledge regarding fuels and their combustion 
has developed so rapidly during the past twenty vears that 
it has now become a separate branch of technology for which 
special training is required. Without such training the 
ordinary works chemist (and still more so the enginecr) 1s 
not competent to handle the subject. The task of training a 
sufficient number of competent men is one that will tax to the 
utmost the resonrees of the varions laboratories established 
within recent years for the special study of fuel technology at 
our universities, and the Government should be urged, as a 
matter of pressing and vital importance, to assi:t, by adequate 
financial support. the extension of sucb educational facilities. 
A great deal might aleo be accomplished by some co-operative 
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collective effort on the part of a group of works in one 
ate same neighbourhood. Such group of firms might 
well unite in establishing, for their joint benefit, a common 
fuel laboratory and staff. The increasing cost of coal, and the 
present serious fuel situation, will probably compel action 
along some such lines. noe. ae 
The fuel situation has now become so serious in this country 
that the industry ought to cast aside sectional or individual 
interests or jealousies in a mighty and patriotic concerted 
effort to achieve the utmost etħiciency and economy in its 
use of coal. It is a duty that it owes both to the present 
generation and to posterity. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. C should forward tharr communi 
cations at the earliest possible moment. No letter oan be published 
unless we have the writer's name and address in our vossession, 


The Cost of Living in Burma. 


Following on similar letters, it may be interesting to your 
readers to Know what the cost and conditions of living are 
in Burma, and on what salary they should come out to the 


hast. . 

Generally speaking, Burmese conditions are similar to those 
in India. 

It will be information to many to know that a distinct 
social line is drawn between professional engineers and fore- 
men, and therefore the salaries of the two vary somewhat. 

A man in the latter clasa does not usually have a happy 
time, as he has to find his friends chietly amongst the so-called 
Anglo-Indian, Anglo-Burman, or, in other words, the Eurasian 
element, with the result that he is made to feel an inferior 
person to those of the professional class out here in such a 
way as he never experiences at home. 

A foreman’s salary should not commence at less than 
Rs.400 per month, and he should have prospects of advance- 
ment up to Rs.750 per month; Ks.500 per month is little 
enough for him to marry on. 

An Englishman who is a recognised club member, or, in 
other words, a professional man, should not come out at a 
salary of less than Rs.500 per month, and he should have 
prospects of annual increments up to Rs.1,000 per month; 
he will find difficulty in making ends meet at even Rs.750 as 
a married man. 

He will also find that men of similar education and social 
standing in other branches of industry out in the East have 
salaries of from Rs.1,00U to Rs.3,00U after having been out 
here from 15 to 30 years. 

Those leaving England on agreements should bear in mind 
that owing to their not being in a position to apply for and 
secure better appointments as they are able to in England; 
they are more or less obliged to stay with the firm that they 
first come out with, or, on the other hand, to return home. 

Burma, August 26th, 1919. | G. Y. M. 

_ [Such letters as this are welcome, as the advice they contain 
18 invaluable to men going abroad. We are always glad to 


receive such information from our readers in foreign parts.— 
Eps. Erec. Rev.] 


Electric Soldering Irons. 

We have read with interest Mr. Turnbull's article on page 

ð of your issue of September 5th, on the above subject, 
and think a brief description of our standard soldering iron 
and automatic economy rack will interest him and other 
readers of your valuable journal. 

The advantages of an efficient electric soldering iron are 
many. To appreciate these advantages it is only necessary 
to watch a man soldering with an iron heated in a gas furnace. 
He heats his iron, takes it out of the gas furnace, cleans the 
tip, tins it, and then solders until the tip cools down to such 
a temperature that it fails to melt the solder, when he goes 
through the same process of reheating and cleaning. The 
time and labour used in cleaning and reheating the iron is 
spent on unnecessary work, and can be eliminated by using 
an electrically heated tool. 
| the electric soldering iron is clean, and remains clean. It 
Is always hot, saving the delay in changing irons and stopping 
in the midst of soldering because the iron has cooled off. 
o be successful it should have the heating element hermeti- 
cally sealed inside the body of the iron, to prevent moisture, 
solder, or flux coming into contact with the high-temperature 
Wire. A tight joint or a brazed joint is not sufficient. It 
must be sealed in, and the same metal used throughout the 
structure, so us to secure perfect conduction of heat. and 
also prevent the seams or joints from opening up, due to 
Unequal expansion. 

Due to the hich temperature at which it is necessarv to 
wark soldering irons when in service. troubles have been 
*xperienced due to the heating element burning out if left in 
cut continuously, particularly if the iron is left switched 
on while not being used for soldering. This fact combined 
with the object of securing economy in energy consumption 
as led to the design of an automatic economy rack. The 
gure shows a standard soldering iron carried in this fitting. 


The automatic economy rack consists of a slate panel, carry- 
ing on the back a resistance unit. On the front is mounted 
a cradle or hook, a switch controlling the supply, and a socket 
and plug to which a flexible to the iron is connected. 

The weight of the soldering iron on the cradle opens con- 
tacts on the rear of the slate and inserts resistance ın series 
with the iron. The resistance is of such a value that the 
watts consumption of the iron is reduced by about 30 per 
cent. when out of service. The temperature of wie iron 18 


SOLDERING Iron on Economy RACK. 


maintained at working heat, thus rendering it ready for 
instant use, increasing the output of work, and prolonging 
its working life. 

The standard construction adopted for the iron heating 
element is as follows :— 

The resistance element is of nickel-chromium wire with 
mica insulation wound over a cylindrical iron core. This 
core or stud is built with a shoulder and projecting end, 
which end has a very coarse thread to receive the copper tip. 
After the heating element is wound on the core and insulated 
with mica, a sheet-metal sleeve or casing is slipped over it. 
This casing fits very tightly, and comes flush with the 
shoulder, and the seam is acetylene welded; leads are carried 
back through insulating tubes inside this sheet metal casing 
to terminals carried within the handle of the iron. 

The metal casing is reduced in diameter at the back of the 
heating element and is reinforced with ribs. 

This construction has proved most reliable even under very 
severe service conditions, and, when it is used in conjunction 
with an automatic economy rack, reliability and economy are 
combined. 

Igranic Electric Co., Ltd., 


London, September th, 1919. J. T. Moun. 


Track Welding by the Metallic Arc. 


The reason for the unfriendly attitude of Mr. E. Jacob in 
your issue of September 19th towards the article on the above 
subject is not clear, especially as this article is a result of 
observations made in the centre of a public thoroughfare in 
one of the ‘‘ numerous towns in the country ° where similar 
work may be seen on any fine day by anyone who so desires. 

The analogy made by Mr. Jacob between the publication 
of observations made in the street and those made through 
unlawful entry to a works is very weak. ; 

The criticism omits to state that about one month before 
this article was published the writer advised Mr. Jacob's firm 
that he “ thought of offering an article to the technical 
Press” on this work. The reply received suggested that an 
interview would not be of any use, and asked him not to 
put their letters to any improper use. In aecordance with 
this request no reference was made to their letters, and their 
name was not mentioned in the article. 

As to any inaccuracy in details, the writer merely reported 
what he saw, and is not responsible for the extent these may 
have differed from the operators’ instructions. Regarding 
costs, the bases of the figures are stated, and of course may 
be readily adjusted to suit varving conditions. 

In conclusion, the writer thinks that to those interested in 
track welding the description given will be sufficient to indi- 
cate room for improvement, and hopes that the publication 
will assist in bringing the work to a higher state of per- 
fection, and at the same: time benefit the Rail Welding Co. 

- Cyril J. Hopkins. 

Loughborough, September 25th, 1919. . 


Installation Material in Sweden.—A meeting of mann- 
facturers of. and mercbants in, the electrical installation and 
lighting glass branches was held at Stockholm a fortnight ago, 
when the scarcity of materials in these departments was discussed. 
The causes were attributed partly to the dearth of fuel which 
prevented the production of porcelain and glass, and partly to the 
fon-arrival of importa which were expected from other countries. 
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ATOMIC SOURCES OF ENERGY. 


In his address at the Watt Centenary Cominemoration, Sir 
Oliver Lodge gave a lecture on “ Sources of Energy,” dealing 
throughout with radio-activity as a new source of energy of 
infinite possibilities. There was in nature, contained in the 
properties of matter, an Immense source of energy which at 
present was inaccessible; but he saw no reason why the pro- 
gress of discovery should not make it accessible. This was 
atomic energy, due to the structure of the atom itself. There 

‘as @ Vast store of energy there, and if they could utilise it 
on any extensive scale he suspected that the conditions of 
factory life would be greatly ameliorated. There would be 
no smoke due to imperfect combustion, and no dirt due to 
the transport of coal or ashes. The power would be very com- 
pact and clean, and there might occasionally be some explo- 
sions due to the liberation of power more quickly than it was 
wanted. But in general he\supposed the conditions of utilisa- 
tion would be good. At-present they were at the beginning 
of the utilisation of the power. Radium disappeared as it 
gave off its energy, but:the disappearance was so slow and 
the energy given off was so remarkable that during the disap- 
pearance of one grain of radium enough heat was given off 
to raise a ton of water from freezing to boiling point. The 
energy of radium was a million times that of the combustion 
of hydrogen. The combustion of hydrogen was under control, 
but the rate at which radium gave off its energy was not 
under control. A grain of radium might take a vear or two 
to give off its energy. What happened was that now and 
then an atom fired off a projectile called an alpha ray. When 
it had fired off 65 ‘shots’? radium had become common 
lead. There were many other radio-active substances, some 
` much more energetic than radium. though therefore much 
more rare. One atom of radium out of 3,000 got into an unstable 
condition and fired itself off every vear, so that the substance 
lasted a long time. The number of atoms. however, was so 
great that a milligramme—the 70th part of a grain—fired off 
thirty million ‘‘ shots ’’ per second. The speed of the ‘ shots ” 
was 1-15th that of lightning, which was why their energy. 
was so enormous. A particle travelled 3,000 miles while a 
bullet travelled 300 vards. At present this energy was inac- 
cessible. All forms of metal contained it, but some were 
quiet about it. The radio-active form threw it off spontane- 
ously, not under stimulus. Tf they could find the stimulus, 
then would begin their utilisation of that source of energy. 
and if ultimately thev were able to utilise—to extract and 
utilise mechanicallvy—the whole of the energy in an onnee 
of matter they would find enouch to raise the German Navy 
and pile it on tov of a Scottish mountatin—millions of foot 
tons per ounce of metal quite inaccessible. Tle honed that 
the human race would not make the discovery until it had 
brain and morality enough to use it properly. Tf that dis- 
covery, made before its time by the wrong people, should 
get into the wrong hands, the very planet would be unsafe. 
If they liberated the atomic energy in large quantities the 
whole thing would blow up. Sometimes a new star appeared 
in the heavens. There was an explosion of terrific violence, 
but whether cansed bv the fact that some inhabitant “up 
there” had made a discovery or not he did not know. 
He believed they were on the verge of beginning to use a 
very minute fraction of the new energy. It was that energy 
which had made wireless telephony possible. Sir Oliver Todge 
went on to describe by sketch and with much technical detail 
the theory on which wireless telephony is built un, the new 
energy being used to reinforce and amplify the electric cur- 
rent ordinarily produced. Thereby the faint reproduction of 
the sounds carried from the telephone to the receiver was 
magnified to an enormous extent. It might be said that by 
such a process the sounds would he so confused as to be un- 
intelligible. If a mechanical relay were used, they would. 
They would not be able to stand that magnification; but when 
they were dealing with those particles which followed every 
fluctuation with the utmost ease—thetr speed being so enor- 
mous, their docility so great that they could follow every 
fluctuation of the pressure with perfect: precision—there was 
no confusion. Articulation at the far end was perfectly 
satisfactory. The final amplifier spoke quite distinctly, be 
the distance 100 miles or 1.000 miles; by that method they 
could talk to America, and for a few hundred miles, at any 
rate, the articulation was perfect. Tt was in that wav that 
wireless telenhony had become possible. and a great deal 
more could be done in that direction. Even signals which 
could not otherwise be perceived might be perceived by that 
extraordinary power of amplification—the first solution of the 
utilisation of the atornic properties of matter.—Birmingham 
Post. aD 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Comniled expressiv for this journal by Messrs. Gertoļ-lonrs. O'DeLL ann 
STEPHENS (successnrs to WP. Themnson & Co.. of London), Chartered 
Patent Agents, 28, High Holborn, London, W.C. 1. 


ou , “2 
27609, “ Lelephani arrangement for firemen. W. M. Berne, Septem- 


ber 15th. 
Dae, “ Reducing lagging current on alternating-current systems supply. 

A . . bead va (#8 » 5 Ka 
ing induction motors, &c."" H. A. L. Bakky and A. M. Tavor. Septem- 
ber Vth, 
22.635. “Electric oven and shelving.” A SclARONT. September 15th 

4 ‘ - PEES ` . - -t 7 d 


ka 


23,646. *" Electrical indicators, &c.” Epison Swan Evectric Co. and J. € 
WRIGHTON. September lōth. fe 

23,6553. Protection of live rails or conductors in systems. of electric 
traction.” A. RAWORTH. September Lith. : i 

22.686. | Apparatus for charging ycilvanic batteries" OLHAM & Sons and 
G. OLpuam, J. OLDHAM and O. OLDHAM. Sepieniber Lith, _ 

22714. Electric lamps for police, Se.” Hiatt & Co. and A. D. Metses 
September 16th, i a 

Z27715. “ Starter for squirrel-cage induction motors." T. 
tember loth. 

22,725. © Electric-heating device for use with couoking-utensils, &c."" S 
L. R. PRICE. September Gth. et 

22,787. tt Galvanic batteries." OLDM & Sons and G. Ovupuam, J. Ou. 
yam and O. OLDHAM. September 6th. 

22.790,“ Electric machines for high frequencies.” A. M. Gass. (Lorenz 
Akt.-Ges C) September 16th. 

22,7791. “ Means for producing electric - oscillations by electric arc" C 
LORENZ AKT. Ges. September doth. (Germany, June Sth, 1918.) = 

22.798. t High-speed electric locomotives."  Benisu THoMsox-Hovstox Ca 
and F. W. Carter. September 16th. 
22,863.“ Electron discharge devices fur wireless communication,” J. Son. 
TacGaker. September 17th. 

22.01. ' Blectro-maynetic switches.’ 
(General Electric Co.) September 17th. 

22,908. ** Electric switches.” J. Rocne. September 17th. 

22,913. * Galvanic cells.” K. Dees. September 17th. 
18th, 1918.) 

22,14. Windingss for motors of electrice dynamos.’ 
September 17th. (France, June 10th.) f 

32,933. ** Autoselective fuses." J. W. 
States, September Lith, 1918.) 

22,960. 8 Negative and positive resistance vacuum-tube devices for wire- 
less telegraphy.” J, SCOTT- UAGGART. September 18th.. 

22,961. t Electrical single and ‘double preventer for exhaust openers and 
scutchers in blowing-rooms of textile lactories.” D. WaLsu and A. Whur. 
September 18th. 

22,977. " Commutators for dvnamo-electric machines.” G. A. Jumas and 
METROPOLITAN-VICKERS ELECTRICAL Cy. September 18th. : 

23,020. tt Electric fuse holders.” G. I. H. DAVIDSON. September 18th. 

23.038. “Combination of water turbine and water wheel for generating 
electricity, &e.’ J. WORTHINGTON. September 19th, 

23,052. t Selenium cells.” E. E. FOURNIKR-D'ALBE and Y. Hassan, Sep- 
tember 19th. ; 

23.057. Method of driving electric generators on bicycles, &e.” J. Eas- 
SHAW. September 19th. l f 

23.069. Electric signalling telegraph." W. F. Grarton and A. D. Joss. 
September 19th. 


TawECCHI. Sep. 


L 


Bkitisu  TatomMson-Hotston Co. 


(Austria, July 


J 


SCHNEIDER er Cr. 


Tavor. September 17th. (United 


2.073. t Eleetro-anedical or shocking coil. M. H. Gotpstoxe. Septem- 


ber 19th. 
33,0%. Device for securing electric cables.” Crompton & Co. and W. 
F. Jones. September 19th. i i 
23.097 & 28.099. " Electric switches.” Crowrtos & Co. and W. F. Joses. 
September 19th. l 
33,098. “ Boxes for electrical apparatus.’ 
Joses. September 1th. 
23,097-9. ** Electric switches. W. F. Jones. September 19th. 
2304. * Electrical dry batery.” W. Kise. September 19th. 
23,117. 8 Electric welding.” E. W. Passmorr. September 19th. 
23,118. “ Electrice condensers, &e."") G. E, GOLDSTONE. September 19th. 
23,120, “ Electric switches." H. S. CATTERMOLE. September 1h, 
23,149.“ Device for cleaning and priming sparking plug of internal<om- 
bustion engines. T. B. Broan. September 19th. 
2150. 8 Electric heating of water.” S. H. CALVERT. September 2th. 
23,169, Portable electric lamps.” S. Rey. September 20th. 
2 $s. “ Ignition attachment for prevention of theft of motor vehicles.’ 
FOA. Kitos, September 20th. 
24,193. t Combined automatic switch or button for electric bell.” D. 
Drsrnats, September 20th. 
28,209, t Trolleys or current-collectors for electric trams, &e” T.) 
SMEDDLES. September 20th. 


Cromeron & Co. and W. F. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will ee 
Printed and abridged, and all subsequent proceedings will be taken. 


1918. ; 

R.KNS. FIELD MAGNETS FOR MAGNELO-ELECTRIC MACHINES. Evershed & Vignoles 
and S. Evershed. May 29th, 1918,  (131,624.) 

+ RERE. ELECTRO-MAGNETIC DEVICES. G. Plaisant, Mav 29th, 1918. ¢131,625.) 

10,676. ELECTRICAL APPARATUS FOR INDICATING AND REPEATING MOVEMENTS M 
A DISTANCE, Schneider et Cie. February 13th, 1918. (131,635.) 

1O816. USE FOR VEDION OR LAMP RELAY AMULIEVING APPAKATUS IN TELEPHONY. 
M. Latour. June 30th, 1917. (Addition to 2365/17.) (131.6:39.) 

LK VALVES OF WIRELESS TRANSMISSION, Edison Swan Electric Co. and 
C. E. Hiat. July 24th, 1918, (131,667) 

12.089, MANUFACTURE OF ELECTRIC VALVE TURES FOR USE IN WIRELESS TELE 
GRAPHY AND THE LIRE, L. Rabinovitch and Cosmos Lamp Works. July 24th, 
191R.  (131,670.) 

12.510. VALVES FOR GENERATING ELECTRIC OSCILLATIONS AMPLIFYING ELECTRIC 
CURRENTS OR RECTIFVING ELECTRIC CURRENTS. A. G. Bloxham. Russische Akte 
Ges L. M. Ericsson & Co.) July Stst, LOTR, (131 G80.) 


12.750. SPARRING PLUGS FOR O INTERNAL-COMBUSTION ENGINES, H. V. J. 
Joutfret, April 25th, LOIN. (1:31.690.) 
‘ 13,203, APPAR ATES FOR KECTIFYING ALTERNATING CURRENT. M. Latour. 


August T4th, 1917. (131,697,) 

T3282. ELECIRIC CONTROLLING DEVICE OPERABLE AT A DISTANCE FOR THE LAY- 
ING OF ARTH LERY, PROJECTORS, RANGE-FINDING APPARATUS, AND OTHFR ale 
APPARATUS, Benard-Barbier & Turenne and E. G ; l Lith, 1918. 
; i ; : ‘ an ranat. August Poth. 
(131, 699.) 

13,369. TREVIMENT OF ZINC SOLUTION, PREPARATORY TO THE RECOVERY OF ZINC 
BY ELECIRO-DeVOSITION, Electrolytic Zine Co., of Australasia Proprietary, Ltd. 
August 17th, 1917. (131.702.) 

13.417. TELEVHONE REPEATERS OR RELAYS. M. Latour. August 18th, 1917. 
(131,704.) 

13,478, AUTOMATIC TELEPHONE systems. J. H. ‘Taylor. August Ist, 1918. 
(131,707.) l 

13,79]. SELECTING SWITCHES SUCH Aas ARE USED IN AUTOMATIC TELEPHONE 
SYSTEMS. Automatic Telephone Manufacturing Co. i Savi August 

tomat l © Manuf: € Co. and J. Savin. 
24th, 1918. (131,716.) 

E3874. INVERTED INCANDESCENT MANTLES. C. W. 
Co. August 26th, T918. (E31,723.) 

T32. ErrerRe TRANSFORMERS. S, 
Ub 725 ) 

13.986. ELECTRICE SWITCHES. C R C. 
Wright. August 28th, 1918. (131,732) 

15.277. ELECIRIC ACCUMULATORS OR SECONDARY RaTreRies. E. J. Clark and 
Hart Accumulator Co. September 20th, 1918. (131,765.) 


Davis and Mantle Lamp 


Zo ‘de Ferranti. August Xith, 16. 


Lyster, S. Russ and Newton á 


15,320. ELECTRIC FURNACES. British  Thomson-Hous:on Co. (General 
Electrie Co.) September 20th, 1918. (131,767 .) 
17,217. ELECTRIC cect ruates. T. Majima. October 22nd, 1918. (131,78.) 


17 338. ALKALINE ELECTRIC ACCUMULATORS, November Rth, 


1917. (121,118.) 
IRIS. SPARRING PLUAS SND THELK MANUFACTURE. K. E. L. Guinness 
November 5th, LOS. (131,792.) 


A. M. Cave. 
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OCTOBER 10, 1919. 


No. 2,185. 


THE STRIKE AND ITS LESSONS. 


OuB readers are too well acquainted with the outbreak, 
progress, and conclusion of the recent strike of railwaymen 
to require any account of its history at our hands ; but so 
notable and significant an event cannot be passed over in 
silence, without an attempt to turn it to profit by extracting 
from it some useful lessons for the future. 

Of the merits of the strike we have little to say ; ‘that it 
was essentially a great mistake is agreed on all hands, except 
among those responsible for its initiation—and probably 
they also in their innermost consciousness are well aware of 
the fact, which was sufficiently attested by the strenuous 
efforts of their Trade-Union colleagues to extricate them 
from the quandary in which they found themselves. The 
fundamental weakness of their position was the lack of an 
adequate reason for striking at this time, on a question 
which could not become acute for ab least six months—if 
then. They built upon a quicksand, and the inevitable 
failure of their strategy was a foregone conclusion, while 
the tactical error of the lightaing strike under such 
circumstances alienated public opinion from the very first. 
On the other hand, the dilatory methods of Government 
departments cannot be held guiltless in the matter, and the 
two aspects of the conflict have been ably summarised by 
Mr. J. R. Clynes, M.P., himself a prominent member of 
the Labour Party, who, in an interview, said :—“ I did 
not approve of the sudden stoppage of the railways, but the 
men, I think, were provoked by the long delays and other 
circumstances which occurred in the last days of the 
negotiations. The lesson of this stoppage is that the heads 
of the Government and the heads of great bodies of 
organised workmen should never act suddenly, but should 
always be willing, if asked, to give a little more time for 
deliberation, especially where the interest and convenience 
of millions of people may be invalved.” 

The imperative necessity of patience, deliberation, and 
sincere goodwill on both sides has indeed been amply 
demonstrated by this unfortunate affair; but there are 
other lessons of no less importance to be derived from 
it. The most impressive of these, perhaps, is the wonderful 
composure and adaptability of the British public, which 
when suddenly confronted with the complete withdrawal of 
its principal means of transport simply “carried on ” as 
best it could with other means, displaying remarkable good- 
humour and self-control. The sang-froid of the Englishman 
was never more strikingly evinced, and we are proud to 
belong to a nation which comports itself so admirably in a 
great emergency. It is clear from what we have seen that 
the nation cannot be stampeded, and that the possibility of 
a successful revolution in this country is too remote to call 
for further notice. The strike, in fact, which was 
ostensibly an industrial dispute—though Mr. Lloyd George 
paag regarded it as an experiment in preparation ora a 
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sterner struggle—has proved to demonstration that the 
policy of “ direct action ” is a hopeless one. : 

So much for the psychological aspect of the subject. The 
principal lesson to be derived from its material side, is the 
immensity of the physical and mechanical resources of this 
country, as exemplified in the rapid development of a 
substituted system of transport and the revelation of the 
abundant supplies of food and other necessaries that were 
available. It is clear that, under similar conditions in the 
future, the lightning railway strike has been shorn of its 
terrors, while the enthusiastic response to the call for 
volunteers shows that a strike of transport workers would be 
equally futile. So efficient and satisfactory has the motor 
transport service proved during the strike that it is to be 


continued with a view to relieving the congestion at the — 


docks and elsewhere. 

From the labour point of view, the success with which 
not only road motors, but even the railway services, both 
steam and electric, have been manned, affords a further 
testimony to the adaptability of the Briton, and deals a 
blow to the theory that long training is indispensable to 
the performance of such duties. Granted that long 
training is desirable in the interests of safety and 
efficiency—but, as was demonstrated in engineering work- 
shops during the war, so also in these other roles, it is clear 
that an intelligent man can be quickly trained up to the 
standard at which he can safely be called upon to enter 
upon his functions in actual service. | 
All these considerations combine to reinforce our confi- 
dence in the stability of our social system, and ita inherent 
strength to withstand any attempt to accomplish its over- 
throw. They will also prove a wholesome deterrent to rash 
and unnecessary dislocations of the industrial machinery 
upon which this country depends for its subsistence. 

In conclusion, we are bound to compliment the Government 
departments and the emergency officials who were suddenly 
called upon to face an unprecedented crisis, upon the extra- 
ordinary efficiency and completeness of the organisation that 
had been prepared and was so quickly developed. The 
ability of the Briton in this capacity was triumphantly 
demonstrated during the war; it was no less conspicuous 
in the conduct of this domestic conflict, and the greatest 
credit is due not only to the organisers, but. also to the 
workers who took part in it. 


GERMAN COMPETITION IN A NEW 
FORM. 


A NEW form of German competition has arisen both in the 
engineering and other industries as a result of the world- 
wide war and the conclusion of peace, although the new 
method cannot continue indefinitely. In pre-war days we 


had long become familiar with dumping, which can only be - 


practised by countries having a highly-protected inland 
market—which permits home manufacturers to charge high 
prices to native customers. The principle of dumping is 
based upon that particular form of production in bulk 
which allows of the sale in the inland market of, say, 60 or 
70 per cent. of the total production at high prices which 
yield large profits on the total output, so that the balance 
of 30 or 40 per cent. can be exported at cost prices or even at 
lower than the cost of production. It is impossible satis- 


factorily to meet this kind of competition unless it is’ 


counteracted by legislative sur-taxes on imports, such as 
those which were first introduced by Canada and since 
adopted by certain other countries, or unless such a 


method is prohibited by international treaties. But this - 
system has come to an end in the case of Germany, at least, | 


- present very low value of the mark. 


for a Jong time—a very long time—forward. The circum- 
stances attending the revolution in Germany and the defeat 
of the country in the war, however, have produced a new form 
of competition which is founded upon the depreciation 
of the German currency in international exchange. 

The Germans are in urgent need of foreign exchange in 
order to pay for the acquisition of food products and raw 
materials. In order to obtain this exchange they are com- 
pelled, except in the case of coal, when they have any 
tonnage to export, to sell in German mark currency, and 
they receive payment according to the rate of exchange 
prevailing on the date of payment unless other arrange- 
ments are made. It thus happens, as indeed several cases 
have arisen recently both in Holland and Belgium, that 
machinery and plant have been offered, quoted in marks, at 
prices which are about one-third of those at which British 
firms are able to tender, when the German currency has 
been converted into florins or francs as the case may be at 
the existing rate of exchange. In other words, the Dutch 
and the Belgians are able to purchase at one-third of the 
price charged by British firms owing to the great deprecia- 
tion of the German currency. But the mark will appreciate 
in the course of time, and in the meantime this form of 
competition, whether supported by the German Government 
or not, may be expected to continue. How to meet this 
kind of rivalry, which has now extended also to the 
Scandinavian countries, is a problem which the Chamber of 
Commerce of Stockholm hopes to have solved. 

The Stockholm Chamber of Commerce, at the request of 
the Government Committee on Customs Tuariffs and 
Commercial Treaties, which has investigated the question 
of the revision of the Swedish tariff, has sought for and 
obtained the views of representative industries as to the 
future course which, in their opinion, the tariff should 
follow. The report of the chamber deals in particular 
with the engineering industry, and the branch concerned 
with the manufacture of electrical apparatus and instru- 
ments. Speaking on behalf of the former, the report states 
that the present degree of protection afforded by the ad 
valorem duties is inadequate, and in some cases purely 
illusory in consequence of the changes in the prices of raw 
materials and the conditions of exchange. The Chamber, 
therefore, suggests that in the revised tariff the ad valorem 
duties should be adapted according to a constant market 
price, and that a special protective clause should be intro- 


-~ duced which would take into consideration the abnormal 


rates of exchange. What this proposal would seem to 
imply is, for instance, that if German machinery were 
offered in Sweden on the basis of the depreciated German 
exchange, the machinery would be liable to a surtax which 
would bring the sale price up to the normal level which 
prevailed in former peace times. It would certainly 
be a very heavy impost, having regard to the 
We merely mention 
this incident as a matter of interest, leaving it to the 
Swedish Government to deal with on its own account. In 
the case of electrical apparatus and instruments, the appre- 
hension prevails that in the new era of peace, makers will be 
crushed by the big works in Germany and the United 
States unless the existing measure of protection is increased. 
The manufacturers, consequently, ask for a rearrangement 
of the ad valorem duties and an advance from 10 to 20 per 
cent. The question of a protective clause for electrical 
apparatus and instruments is not mentioned, although it 18 
reasonable to assume that it is intended that such a clause 
would apply also to these branches as well as to the heavy 
electrical and mechanical] engineering industries. 


In Italy, as in most countries, one of - 


Hast aoe the pressing questions of the hour is the | 
ie - coal problem, which is, above all, one of 
to Italy. transport. A somewhat novel solution is 


proposed by Prof. E. Guarini, of Brussels, 
who, we understand, has already submitted it to. the 
Belgian and Italian Governments. His proposal is to 
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replace the present railway transport of coal from Belgium 
to Italy by the transmission of the heat energy of the coal 
in the form of electrical energy. According to Prof. 
Guarini’s circular, an agreement exists with Belgium for 
the delivery of 60,000 tons of coal monthly in exchange for 
silk, minerals, and other Italian producte, but this quantity 
of coal is insufficient in view of the growing needs of the 
Italian industries, especially until such time as the big 
hydro-electric schemes under consideration in Italy come to 
fruition. In fact, at least a million tons of coal per month 
would be required. The difficulty is one of transport, not 
of labour, and large stocks of coal exist in the mines. 

Prof. Guarini’s idea is to generate electric power in large 
central stations situated in the Belgian coalfields, and to 
‘transmit from 500,000 to 1,200,000 kw. at a pressure of 
150,000 volts by overhead lines through France into 
Lombardy, a distance of 1,200 km. (746 miles), with 
direct current! Allowing a line loss of 20 per cent., he 
estimates that the amount of copper required for an over- 
head line of 1,200 km. under these conditions would be 
284 kg. per KW. delivered, at a cost, including erection, of 
1,170 fr., to which he adds 20 per cent. of this sum to 
cover the expenditure entailed for poles, insulators, &c. 
The total capital cost for transmission would thus work out 
at 1,404 fr. per Kw. received in Italy. By taking 12 per cent. 
per annum for interest, amortisation, and maintenance, say, 
168 fr. per KW.-year received, reckoning upon a load factor of 
57 per cent., say, 5,000 hours per year, and adding the line 
loss of 20 per cent., he arrives at a total transmission cost, 
in round figures, of 4 centimes per KW.-hour received. On 
the other hand, on the basis of the cost of transport of 
coal in Belgium, at 15 centimes per ton-km., and 2 kg. of 
coal (actual price in Belgium, 50 fr. per ton at the mine) 
per Kw.-hour at the switchboard, he calculates that the 
cost of railway transport of the equivalent amount of coal 
for the same distance would be 36 centimes. Assuming 
half this figure to represent the probable actual cost, he 
finally concludes that the electric transmission would be 
8 centimes, whereas the cost of railway transport would be 
18 centimes—more than double. Prof. Guurini’s contention 
is that even if the electric transmission should prove more 
expensive than sending coal direct by rail or by sea, it 
would assist in solving the transport question, and would 
bring about results beneficial to both countries. 

The scheme is, we think, by far the most ambitious 
proposal of its kind that has ever been put forward. 
{t does not appear from the information before us that the 
cost of the sub-station plant at the receiving end, which 
forms part of the transmission cost, has been allowed for, and 
while there is no insuperable difficulty in generating direct 
current at 150,000 volts, the enormous power involved 
could not be dealt with in this way without a vast amount 
of experiment and research. If three-phase transmission 
were substituted, this difficulty would be removed, but the 
cost of transmission would be increased. Apart from this 
consideration, however, the construction of the generating 
and converting plant and of the transmission line would 
surely occupy a much longer period than would be 
required to develop the Italian water powers. Unless the 

power were permanently necessary in addition to 
the local hydro-electric power, it would not be commercially 
practicable to carry out so costly a scheme, and, finally, the 
complicated political questions that would have to be 
settled would throttle it. Still, the proposition is interesting, 
if only on account of its magnitude. 


In our issue of February 28th, 1919, we 
drew attention to the activity of the 
British Commercial Gas Association in 
connection with the national building schemes, and the 
absence of any like propaganda on the part of the electrical 
Industry ; we also quoted the report of the Committee 
appointed to consider the construction of workmen’s 


Housing 
Schemes, 


dwellings, in which the advantages of electricity for 


lighting cottages were effectively set forth. 


Since then the Electrical Development Association has 
taken the field, and we can count upon it to exert every 
effort to secure for electricity that place in the cottage home 
which is its due. But it is not lighting only that we have 
in mind—the advantages of electricity for cooking are 
unequalled by those of any other agency, and to ignore 
them is to injure the interests not only of the industry, but 
also of the workers concerned. Yet in a ‘“ Manual 
on the Conversion of Houses into Flats for the Working 
Classes,” recently issued by the Ministry of Health, we have not 
found one word about the subject, though in the plans pro- 
vided for the guidance of owners and local authorities a 
gas cooker is shown in every kitchen. Why should gas be 
continually forced down the throat of the working man by 
the Government ? 

The lighting, heating, and cooking arrangements in large 
houses converted into flats will have to be drastically 
modified, and electricity lends itself admirably to this 
purpose, while its use would immensely conduce to the 
comfort and convenience of the tenants. The fact that 
electric cooking can be carried on without fumes, odours, or 
rise of temperature in rooms never intended for such a 
purpose makes it an ideal method in this connection, and 
its perfect cleanliness and safety would greatly reduce the 
labour and anxieties of the housewife. Efforts should be 
made to induce the Ministry to realise the facts, and to 
afford special facilities for the adoption of electricity for 
every possible purpose in the home of the worker. 


Not much has been heard from Mr. 
G. Scott Ram, H.M. Electrical Inspector of 
Factories, during the war, but elsewhere 
in this issue we give an abstract of his report covering the 
four years 1915 to 1918. Naturally, the report is largely 
concerned with the manufacture of munitions and the con- 
ditions under which it was carried on; it is gratifying to 
note that, in spite of the very extended use of electric 
power for this purpose, and the large amount of new plant 
that was hurriedly installed in the factories, new and old, 
in not a single case was any fire or explosion traceable to the 
electrical installation. Mr. Ram significantly observes that, 
while the national electricity supply scheme may eventually 
lead to great economies, it will be imperatively necessary to 
sanction extensions of many of the existing smaller stations 
1n the meantime, if the extended use of electrical power is 
not to be retarded; there are other considerations also 
which will have to be taken into account in this connection, 
as we shall show on a later occasion. 

The firm footing which electric power has secured in iron 
and steel works, where we shall soon see “ everything elec- 
trical,” is the subject of comment. As in the case of many 
other new applications of electricity, the dangers which may 
attend its use in the hands of the inexperienced are 
exemplified in the careless arrangement of the high-pressure 
equipment of furnace transformer rooms; but there is no 
need to run these risks, provided that the plant is installed 
under competent supervision. In the early days of electric 
railways many regrettable accidents took place, until the 
staff and the general public learnt to treat live rails with 
respect, Fortunately, the number of accidents recorded has 
been remarkably small; the number of fatalities, it is 
true, is larger than in the previous four-year period, but 
still far less than proportionate to the greatly-extended use 
of electricity, particularly of alternating current, which has 
made great strides during the war. Nearly all the fatal 
accidents occurred on A.C. circuits, and the great majority 
were on factory premises. We note with regret that in 
half the fatal cases artificial respiration was not tried, 
and in several instances where a doctor was present “ practi- 
cally no attempt was made to revive the patient. This 
indicates that the medical profession generally is woefully 
ignorant on the matter.” ‘This is very sad reading, and we 
trust that efforts will be made, through the medium of the 
medical Press and by other means, to convey to medical 
men correct information on this important subject. 


Electricity in 
Factories. 
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SOME NOTES ON FAULT LOCALISATION. 


By G. W. 


Mucu has been written on the subject of the localisa- 
tion of faults on underground cables, and this 
matter, which at one time was regarded by many 
mains engineers as somewhat abstruse and highly 
technical, is at the present time rather common- 
place. It is the experience of most mains engi- 
neers that, in actual practice, fault-localisation tests 
are not infallible, and sometimes give erroneous 
results, and it is perhaps for this reason that test- 
ing for cable faults is occasionally regarded as some- 
what of an uncertain or haphazard process, which 
will in eight or nine cases out of ten give good re- 
sults, whilst in the other one or two cases, one is 
“let down ” hopelessly, and much delay and vexa- 
tion in rectifying cable breakdowns is occasioned. 
This view of fault-localisation tests is hardly a sound 
one, for localisation tests are based on elementary 
principles of electrical science, and provided the 
assumptions upon which the method is based are 
valid, and the necessary measurements correctly 
performed, the test is bound to give an accurate 
result. Failure to obtain accurate results in fault 
localisation is due to the infringement of one of these 
two conditions, and hence, in carrying out tests of 
this kind, it is important to endeavour, as far as pos- 
sible, to fulfil the conditions for obtaining an accu- 
rate result, and, should it be impracticable to do 
this completely, rightly to estimate the extent to 
which these conditions are infringed in order that 
the probability of inaccuracy in the result obtained 
may be correctly gauged. Localisation tests are of 
a very simple character compared with many labora- 
tory tests, and it is not difficult to devise theoretical 
methods applicable to almost any circumstances at- 
tending a cable breakdown. It is in the accurate 
performance of the test that difficulty is experienced; 
the conditions under which such a test is carried out 
—tunder a jointer’s tent, and often either in wet 
weather, or with an admiring audience of school 
children not pressed for time- make accurate work 
very much more difficult than in the more favourable 
conditions of the test-room or laboratory. 

The determination of the length of the cable 
under test 1s usually carried out at the time of the 
test, and in doing this it is advisable to chalk and 
number the successive tape lengths on the ground 
boldly, as these marks will be useful in locating the 
position of the fault from the result of the test. 
The length of the cable, as measured, requires to 
be corrected for the joints on the section, the usual 
rule being to allow one yard for each joint. It 
may be remarked that this allowance must be made 
for every service tapping in the case of the outer 
of a concentric main, and also for every inner service 
joint in the case of the middle conductor of a triple- 
concentric cable. Allowance must also be made for 
the testing leads if necessary, but it is usually pos- 
sible so to arrange the test that the equivalent length 
of these leads in terms of the faulty cable need not 
be allowed for. The result of the corrections is to 
give a fictitious length to be used for purposes of 

calculation, and it must be borne in mind that the 
distance of the fault as found by the test is also 
a fictitious one, this distance having to be corrected 
for joints in order to obtain the actual number of 


vards from the testing position to the fault. This 

will be made clear hy a consideration of fig. 1. 

1 22 43 64 85 106 

$< 

A C D E F B 

0 20 40 60 80 100 
Fig. 1. 


which represents a Jength of 100 vards of cable, in 
which there is a joint every 20 yards, the testing 


STUBBINGS. 


wires at each end being attached to a fitting in a 
disconnecting box. The lower figures give the 
actual distances in yards from the testing position 
A, the upper figures giving the fictitious or “' equi- 
valent ”’ distances used in the calculations. If the 
result of the test gave the position of the fault as 
82 yards from A, it is seen that the actual position 
will be two yards to the left of joint F, or %8 yards 
only from a. 

It has been frequently pointed out that in tests 
carried out according to the bridge method, the 
leads connecting the cable loop to the bridge should 
be in the slide wire arms. The slide wire used is 
generally 1,000 mm. long, and if each half of this 
wire be reduced by a length equal to the equivalent 
length of the connecting leads in terms of the wire, 
the nominal value of the slide wire circuit remains 
1.000 mm., and calculations are simplified. Even 
if the length of the slide wire is not so reduced, the 
additional calculation can easily be performed men- 
tally. If n is the equivalent length in millimetres 
of slide wire of each of the testing leads, and x is 
the position of the movable contact which gives 


equilibrium of the bridge, the factor by which the 


length of the faulty cable must be multiplied to give 
the distance of the fault from the testing position 
is (x+n)/(1,000+2n). This expression is nearly 
equal to (x + n)/1.000 x (1—2n/1.000}, and the actual 
factor required can be found mentally from +, by 
adding to it the equivalent length of one testing 
lead, and subtracting the same percentage as that of 
the resistances of the two leads to that of the slide 
wire. 
mental calculation 
0644+3-3=564. 

Care must be taken in making up cable loops for 
localisation tests that the faulty and sound cables 
are either connected together without appreciable 
resistance, or, what is almost as good, that allow- 
ance 1s made for the resistance of the connection. 
A piece of 7/22 cable seems to the uninitiated to 
make a very good connection between two adjacent 
fittings ina disconnecting box, but when it is con- 
sidered that the resistance of 3 in. of cable of this 
size is equal to that of 2} vards of 0.15, and that. 
moreover, the customary allowance of 1 yard should 
be made for each clamped connection, it will be 
understood that neglect to make the necessary 
allowance of 43 yards in the loop will introduce 
considerable inaccuracy when a fairly short length 
of cable is being tested. 

Fall of potential tests are usually in greatest 
favour in direct-current systems, owing to the ease 
with which current can be obtained from the mains 
for testing purposes, by the use of a bank of lamps. 
In these tests it is usually assumed that the current 
is constant throughout the test. This assumption 
is usually a fairly legitimate one, especially if the 
fault be a low-resistance one, and it be possible to 
use a small testing current. In this case any small 
variations in the resistance of the fault will not, 
owing to the relatively high resistance of the test 
lamp, cause much variation in the total resistance 
of the circuit. There is, however, one case in 
which the assumption of a constant current during 
the test may not be justified, this being that in which 
two testing leads from the testing position to the 
far end of the cable are utilised. When this is the 

case, it is well known that the testing current can 
be taken to the remote end of the faulty cable by 
one wire, the other wire being utilised as a pilot 
wire for the testing instrument. In these circum- 
stances, if the length of cable being tested is con- 
siderable, and the testing cables be of small cross 
section, 


will be 564 +3-0.564x6, or 


X -< 
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the resistance of the wire conducting the 


ne 


If, for example, + is 564, and n is 3, the | 
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current to the remote end of the faulty cable may 
be sufficient to cause an appreciable difference be- 
tween this current and that which is fed into the 
other end. Moreover, if the faulty cable be of small 
cross section, and of considerable length, the resist- 
ance of the path of the current from one end of the 
cable to the fault will generally be different from 
that from the other end, and this difference may also 
introduce a variation in the testing current. The 
further possibility of variation in the supply voltage 
has also to be kept in mind. The way to ensure 
accuracy in fault localisation by the fall of potential 
method is to have an ammeter in circuit with the 
bank of lamps supplying the testing current, and to 
take simultaneous readings of the ammeter and the 
millivoltmeter. Any variation in the current can 
then be easily allowed for, and provided the equiva- 
lent length of the faulty cable has been correctly 
determined, the result of the test is certain to be 
accurate. i 
Bridge tests for fault localisation have the advan- 
tage that they are not susceptible to inaccuracy 
through variation of the resistance of the fault. 
Bridge tests can be arranged with the fault either 
in the battery or in the galvanometer circuit, and 


_ when using current from direct current mains are 


very convenient, giving very trustworthy results, 
provided a suitable cable loop is obtainable, and that 
the resistance of the slide wire is of the same order 
as that of the loop. The ideal cable loop is one in 
which the sound cable is of the same cross section 
and length as that of the faulty cable—such con- 
ditions being realised in the case of an outer fault 
on a concentric cable. If a cable of different cross 
section has to be used to complete the loop, the 
bridge will be more sensitive if this cable be of 
larger cross section than the faulty cable. The use 
of a cable of different cross section, for a loop test, 
always, however, introduces possibility of error, in 
that the ratio of the resistances per yard of the two 
halves of the loop is rarely known with certainty. It 
may be well to say that it is perfectly simple to elimi- 
nate from the test the uncertain equivalent length of 
the return cable, by making a loop test from each 
end of the faulty section—using the same loop in 
each case. If aand b be respectively the factors of 


the length of the cable loop giving the distance of 


- 


the fault from the first and second testing positions, 
x the distance from the first position, l the length 
of the faulty cable, and m the unknown equivalent 
length of the return cable, we have x=a/(l+m), 
and I~x=b/(l+m). From these two equations 
we obtain at once +=la/(a+ b), in which expression 
m, the unknown length does not appear. Unless 
therefore the return cable is large compared with 
that under test—in which case a small error in calcu- 
lating its equivalent length will obviously not greatly 
affect the accuracy of the final result—or the respec- 
tive cross sections are known with a good degree of 
certainty, it is always advisable to carry out the 
duplicate test, and so eliminate the uncertain quan- 
tity. When conducting bridge tests, and the testing 
current is taken from the mains, it is well to limit 
this current to the smallest amount possible. The 
contact resistance of the slider with the wire is fairly 
high, and any appreciable sparking will soon burn 
and pit the wire sufficiently to impair the uniformity 
of cross'section upon which the accuracy of the test 
depends. The condition for maximum sensitiveness 
of the bridge is a point that is often overlooked. This 
condition has been referred to above, and if the 
difference between the resistances of the two circuits 
considerable, it will be found that the galvano- 
meter does not respond well to small variations in 
the position of the movable contact, a state of affairs 
making accurate localisation impossible. If the 
slide wire were either of very much higher or very 
much lower resistance than that of the cable loop a 
Variation of the position of the movable contact-over 
the entire range of the slide wire would produce 
Practically no deflection of the galvanometer. 


Fault-localisation tests on . alternating-current 
networks are considerably more troublesome than 
those in direct-current areas, in that current for. 
testing purposes has to be obtained from a battery 
brought to the job. Special batteries for this pur- 
pose are usually kept at the works, but it not in- 
frequently happens that when they are required for 
testing purposes they are badly in need of charging. 
Every care should be taken of these testing batteries, 
and they should be charged and discharged regu- 
larly, a duplicate set being provided that this may 
be done. Much delay in rectifying a cable break- 
down in an alternating-current area can be caused 
by lack of care in attending to the testing batteries. 

In view of the low voltages available for fault 
localising tests on a.c. networks, the methods in 
which the testing current is passed through the 
fault cannot so frequently be applied as in direct- 
current systems, owing to the fact that with these 
low voltages it is often impossible to pass sufficient 
current to obtain good readings. In these circum- 
stances it becomes necessary to resort to the methods 
in which the fault 1s in series with the galvanometer. 
Since there is always a small E.M.F. in the fault it 
is necessary, in bridge tests, to balance to a false 
zero. There is accordingly introduced into the test 
an additional possibility of error. In a fall of poten- 
tial test the E.M.F. in the fault can be eliminated 
by reversing the direction of the current in the loop, 
taking readings of the instrument before and after 
reversal. The mean of these readings will give the 
true fall of potential required. Unless the instru- 
ment is of the central-zero type, it will be necessary 
to reverse the connections to the instrument simul- 
taneously with the reversal of the current in the 
loop. It is always advisable, however, to endeavour 
to obtain sufficient current through the fault, either 
by breaking it down or by the provision of additional 
battery power, to arrange matters that the galvano- 
meter or millivoltmeter is connected across the 
cable loop. 

Concentric cables are used for high-tension feeders 
for single-phase systems, and frequently for two- 
phase schemes, the outer of the cables being earthed 
at the generating station. This system of distribu- 
tion has the great advantage that the outer conduc- 
tor of the concentric cable also serves as a kind of 
test sheath, by which the state of the insulation of 
the live conductor can be gauged. A low test of the 
outer insulation will not indicate usually the fact 
that a breakdown is imminent, since a total failure 
of this insulation would not affect the supply. Such 
a low test, however, gives timely warning of what 
would be a future fault on the inner conductor. It 
is, however, by no means an easy matter to locate 
a high-resistance fault on such a feeder. To break 
this fault down completely would be an easy matter, 
but such a procedure might probably destroy the 
insulation of the inner conductor, and not only put 
the cable out of commission, but also do away with 
the advantage of a sound inner to serve as a return 
in the cable loop. The best method of dealing with 
such a case appears to be the use of the fall of 
potential test by making the concentric feeder a 
cable loop, and passing as large a current round 
the loop as means will permit—up to the carrying 
capacity of the cable. Since such a test will usually 
be carried out at the central station, means for 
obtaining a considerable direct current will probably 
be at hand. With a fairly long cable loop and a 
sufficiently high current it will often be possible to 
obtain a sufficient drop to give fair readings on a ser 
sitive instrument, even through a fault of as high a 
resistance as 50,000 ohms. Witha cable loop formed 
by 500 vards of 0.1 sa. in. concentric cable, a current 
of 50 amps. will give a total drop of 12 volts. With 
this voltage the sum of the currents in the testing 
instruments when connected to the two ends of the 
loop will, with a fault of 50,000 ohms resistance, be 
240 microamperes. With a total drop as high as 
12 volts the effect of any E.M.F. in the, fault will be 
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negligible. It is barely necessary to say that, when 
carrying out a test of this kind the insulation resist- 
ance of the source of testing current must be of a 
very much higher order than that of the faulty cable. 
Tests for locating short circuits on a concentric 
cable without an independent return cable for a loop 
illustrate the necessity of ascertaining how far the 
assumptions upon which the legitimacy of the test 
is based, are justified. The simplest test of this 
kind, where there are tappings of the cable available, 
is to pass a constant current through the fault from 
one end of the main, and to ascertain the voltage 
between the two conductors at the testing position, 
at the far end, and at a tapping where the voltage 
is intermediate between those at the ends. On the 
assumption that the resistance of the fault remains 
constant, it 1s possible from the data observed, and 
from the distance of the tapping used from the test- 
ing position, to obtain the drop per yard in the 
cable, and the total drop from this position to the 
‘fault, from which the distance of the fault can imme- 
diately be calculated. Constancy of fault resistance 
is, however, not usual, and if this resistance vary 
much the test will be valueless. The test should, 
therefore, be so arranged that this degree of con- 
stancy is kept under observation, and this can be 
done either by using a battery of fair capacity in 
series with a resistance of negligible temperature co- 
efficient to supply the testing current, when the read- 
ing of an ammeter in circuit should remain constant 
if the fault resistance does not vary; or by keeping 
the testing current constant by regulation, and hav- 
ing an instrument connected at the far end of the 
cable, whilst the other two readings are being taken, 
so that the constancy of the drop across the fault 
may be observed. With regard to this method of 
locating short circuits, it may be worthy of note 
that should there be found no service tapping that 
will give a reading intermediate between the two 
others, this will indicate that the fault is between the 
testing position and the first tapping. If the test 
is repeated from the other end of the cable a suitable 
intermediate point can obviously be obtained. 
Faults in which the cable is burnt completely 
asunder cannot usually be localised with any degree 
of accuracy, excepting in circumstances where the 
inductive method is applicable. In other circum- 
stances the best that can be done in the way of 
testing is to rely upon readings obtained at service 
tappings. If the cable has burnt itself clear, and 
will stand the supply voltage, the burn-out can be 
located to a length between two services by testing 
with a lamp. If the ends of the cable are earthed, 
it is sometimes possible, by passing as heavy a cur- 
rent as practicable into the faulty main to locate 
similarly by testing with a millivoltmeter at services. 
This test will be indefinite, however, in that it mav 
not be certain when the fault has been passed, unless 
precautions are taken to prevent any small voltage 
appearing on the portion of the main not carrying 
current. The simplest way to prevent this is to 
connect the far end of the faulty main to earth. 
also short-circuiting all conductors in the case of a 
concentric or multicore cable. If this precaution 
be taken the position of the fault should be obtained 
to a length between two services. 
Fault-localisation tests are carried out under the 
worst possible conditions, and are not made easier 
bv the fact that usually time is a most important 
consideration. Whatever be the urgency of the 
particular case, if a test is to be attempted, the test 
itself should not be hurried, and every possible care 
should be taken to ensure accuracy. It should be 
remembered that if an erroneous result is obtained. 
not only is the time spent on the test absolutely 
wasted, but further loss of time is occasioned by a 
fruitless search for the fault at the wrong place. 
The need for accuracy applies as much to the actual 
calculations as to the measurements and readings. 
The writer has found it advisable to work out all 
results arithmetically, and if possible to get the cal- 


culations checked. The slide rule is an exceedingly 
useful device, but, unless it is in constant use, is 
liable to give wrong results even in the hands of the 
best of men. 

Although it is good practice, and the mark of an 
efficient mains engineer to attempt a localisation 
test in the majority of cases of cable breakdown, 
it by no means follows that a test should 
invariably be made before cutting. The advis- 
ability of testing depends upon a variety of 
circumstances, chief amongst these being the 
accurate result, and the time taken to perform 
the test. In the case, for instance, of a distributine 
main supplying a iarge number of consumers, it is 
usually advisable to cut pretty freely in order to 
restore the interrupted supply to as many premises 
as possible. Whilst a test is being performed, and, 
indeed, whilst the testing gear is being brought 
from the works the jointers are at a standstill, and 
nothing is being done; on the other hand, the first 
cut will enable one half of the consumers on the 
main to use their lights. The reaction against the 
“cut and try again °’ method of fault localisation 
in vogue in the early days of electricity supply has 
in many instances engendered a feeling that a locali- 
sation test should be attempted in all circumstances. 
Although the old method is a barbarous one, there 
are many cases in which it is the best, at any rate 
till the faulty length is so far reduced that the num- 
ber of consumers deprived of their light is sufficiently 
small to be unimportant. The question as to whether 
or no a test should be attempted is one that must 
be decided by thé engineer at the time, and this 4s- 
cision, moreover, must be made promptly. Onre 
a course of action is decided upon, it must be carried 
out with vigour, determination, and without mis- 
givings as to its soundness or advisability. 


A D.C. TESTING BOARD FOR AN ELECTRICAL 
REPAIR SHOP. 


By JAS. WALKER. 


THERE is an old saying that as regards boots the worst- 
shod man is the cobbler himself ; put the same saying 
could quite well be applied to the workshops of other 
trades, and none more so than electrical repair shops. 

How often does one find, for instance, that to gel a 
portable lamp tried for light or a cartridge fuse tested to see 
if it has blown or not, a great deal of time is lost by not 
having ready means available to make these tests. Then, 
again, a motor is sent out to a contractor’s shop for repairs 
to the armature or field coils, and when ready for test the 
sender’s engineer is usually called in to witness the test run. 
What the writer usually finds on these jobs is a conglome- 
ration of cables lying on the floor, several valuable instru- 
ments likewise, plenty of oil floating about, and a few bare 
joints to take up one’s attention. All are necessary, 00 
doubt, but none are in their proper place. This state of 
affairs applies to factory repair shops as well as contractors, 
and this, coupled with the fact that very often small arma- 
tures are to be seen lying on a heap of bolts, screws, tools, 
&c., on the benches, does not tend to give one a favour 
able opinion of the quality of work turred out in these 
shops. : 

In all the visits to electrical shops in public works and 
contractors’ shops which the writer has had to undertake in 
the course of his duties, only in a few instances has it been 
noticed that an attempt has been made to rig up some kind 
of arrangement for testing purposes. None, however, have 
embraced the most essential connections and instruments 
TE to carry out every-day testa, off one common 

ard. , 

It is, therefore, with the feeling that the board described 
and illustrated below will be of interest to readers, that 
these lines bave been written, 


AL 
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The board shown in the illustration has been made up 
to enable the every-day testa to be carried out without 
anything further to do than to connect the leads of the 
apparatus to be tested. The uses to which the board can 
be put are, to test single lamps, portable lamps fitted with 
adaptors or with plugs, apparatus in series with a lamp, 
armatures for drop test, to pass current up to 8 amperes, 
or up to 120 amperes, and for charging accumulators. 

The mountings are usually found out of commission in 
electrical repair shops, and comprise :—Two S.P. circuit 
breakers, A A, with their no-volt coil resistances, B B, which 
may not be required, ammeter © up to 20 amperes, ammeter 
D up to 120, voltmeter E reading voltage of supply, in this 
case 230, slide wire resistance F, 5-amperes socket G, batten 
holder H, two small terminals 11, three main terminals 
J» Jp» J, and two ammeter cut-outs K,, K, and two fuses L L. 


A D.C. WORKSHOP TEST PANEL. 


The slate panel on which all are mounted is part of an old 
fused panel, the old holes being plugged up and black 
varnished all over. The board measures 48 in. x 20 in. 
x 1} in., and is mounted on an iron frame made of 2 in. 
x 4 in. stuff, and projects 4 in. from the wall. 

When testing a motor or other apparatus which requires 
between 20 and 120 amperes, the smaller ammeter should 
be cut out by means of plug k,, but when requiring up to 
20 amperes only, the larger ammeter can either be cut out 
or left in circuit, as desired. To obtain the highest 
amperage the terminals J, and J, are used, and for the 
smaller amperage J; and J, The amperage available 
between the two latter terminals depends, of course, on the 
sliding resistance obtainable. The one fitted on the board 
here illustrated passes a maximum of 8 amperes. 

The board has proved to be very convenient, and well 
worth the time spent on fitting it together. 


Finland’s Potentiai Water Power.—In view of the 
shortage of fuel throughout Europe, and the important part which 
the British electrical industry may hope to play in establishing 
hydro-electric systems, some figures in regard to the water power 
of Finland are interesting. Out of a total estimated water power 
of 3,000,000 H.P. at average water level, specialists consider about 
1,050,000 H.P. to be of direct use for industry. Of this, only 
150,000 B.P. is at present utilised, thus leaving considerable possi- 
bilities of development. 

Of the 79 waterfalls in Finland with potential capacities of 
horse-powers from 5,000 to 300,000, 42 range from 5,000 to 
20,000 H.P.; 25 from 20,000 to 50,000 H.P.; 6 from 50,000 to 
fee £ P. ; and 6 from 100,090 H.P. to 300,000 H.P.— Bulletin of 
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FUEL ECONOMY IN GERMANY. 
By COSMO JOHNS and LAWRENCE ENNIS. 


(Abstract of paper read before the IRON AND STEEL INSTITUTE.) 


THIS report is a statement of facts and inferences based on 
observations made in the occupied territories on the left bank 
of the Rhine by the authors, when members of a Commission 
appointed by the Government to investigate the German iron 
and steel industry in the occupied territory. 

_ The problem of fuel economy in the iron and steel industry 
is not completely envisaged until it is realised that pig iron is, 
not the only useful product of the blast-furnace. The gas pro-, 
duced in such prodigious quantities is, when properly. 
cleaned, the ideal fuel for internal-combustion engines. The. 
combustible gas must be produced, and is as much a product 
of the furnace as the pig iron. It is in the direction of 
utilising to its fullest possible extent the fuel-gas produced 
that progress in fuel economy lies, and it is here that German 
practice has concentrated its efforts. 

There was evidence in every place we visited that the im- 
portance of the effective cleaning of the gas was fully realised, 
and effective cleaning begins after the gas leaves the ordinary 
dust-catcher. We did not observe a single instance where un- 
cleaned gas was used for stoves or boilers. Some system— 
Wet or dry—was almost always used to reduce the dust 
content of the gas to about 0.1 gramme per cu. metre 
before it was need for any heating purpose whatever. The 
second cleaning for such gas as was used in Internal-com- 
bustion engines was almost invariably accomplished by 
Theisen washers. These not only reduced the dust content 
to from 0.001 to 0.003 gramine per cu. metre, but also served 
to cool the gas. 

Nothing that we saw during our visit was more suggestive 
or instructive than the use made of large gas-engines. The 
large central stations with ten, twelve, or more gas-engines of 
from 1,500 to 5,000 H.P’. visited at so many works were 
eloquent testimony to the value of the internal-combustion 
engine for the utilisation of fuel-gas. Blowing-engines for the, 
blast-furnaces, for the Bessemer converters, and for the. 
generation of electric power were nearly always gas-driven.. 
The more modern the works, the more were large gas-engines’ 
used. For the units favoured in iron and steel works for 
blowing-engines or electric generators the gas-engine is not 
only the most efficient, but it uses the fuel-gas that is nor- 
mally and necessarily produced by the blast-furnace—a fuel 
on which the only real cost incurred is that for collecting and 
cleaning it. Starting with the cleaned gas the alternatives 
are steain-raising and using the steam in turbines, or using. 
the gas in internal-combustion engines. The overall efficiency 
from fuel to power generated is greatly in favour of the gas- 
engine. The large installations in nearly every works we 
visited were convincing proof that the large gas-engine using 
cleaned blast-furnace gas was a reliable prime-mover. The 
table at the end of this report shows the installations of large 
yas-engines at works. It is by the fullest possible use of 
blast-furnace gas in large gas-engines for the compression ot 
air for blast-furmaces and Bessemer converters and the 
generation of electrical energy for transmission to rolling- 
mills, and other steelworks’ plant, that fuel economy can be 
secured, for in this way, and this way only, can a consider- 
able surplus of gas be obtained for such steam-raising as may 
be found necessary, and for furnace-heating. This was the 
policy of the works we visited, and the more modern the 
works, or the more recent its reorganisation, if an old one, 
the more completely was it carried out. The gas-driven 
electric generators do not respond to the fluctuating demands 
from the steelworks, and the usnal practice was to Install 
some steain-turbine-driven generators to assist the gas-driven 
generators, and thus form an elastic combination. But the 
yas-engine was the predominant partner. At the Volkingen 
works in the Saar Valley a waste-heat boiler had been in- 
stalled to utilise the sensible heat of the exhaust gas of a 
3,000-H.P. gas-engine, and so successful had been its perforin- 
ance (said to be 13 cubic metres of water evaporated at 15 
atmospheres pressure with considerable superheat) that a 
second boiler was being put down. This example was con- 
vincing evidence that effective use can be made of the heat 
in the waste gases from large gas-engines. If at the same 
time the cooling water of the gas-engine were used as feed- 
water for the waste-heat boiler, we should have a combined 
efficiency unapproached by any other prime-mover. That 
this 1s the direction in which further economy in the con- 
sumption of fuel can be obtained is clear. The more the gas- 
engine can be utilised for power and air blast production, and 
the less the call on gas- or coal-fired boilers, the greater will 
be the economy measured in fuel consumption—froin ore to 
finished steel—per ton of product. 

The rolling-mills and auxiliary machines are large con- 
sumers of power, and therefore of fuel. The internal-com-. 
bustion engine, despite its high thermodynamical efficiency, 
is not available, owing to its proved inability to meet, when: 
directly coupled, the rapidly fluctuating demands of a rolling- 
mill. The electric motor helps to get over the difficulty to a’ 
considerable extent, for the central power-station, with ‘its 
reel generators and steam turbines, has less violently 

uctuating demands to deal with. It would, we consider, be 
generally agreed that mills of 36-in. diameter and under can 
be economically driven electrically, while for the smaller 
machines electrical power would always be preferred. It ig 
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When the large blooming-mills. come to. be considered that 
diversity of opinion will become apparent. The weight of 
evidence, as shown by current practice, was distinctly against 
the electrical driving of .such large mills under the conditions 
that prevail in the areas visited, but the objections seemed 
largely based on the rapid and considerable variations in the 
power consumption of such large mills. This rapidly varying 
load would perhaps impose too heavy a burden for the power- 
station of a single works to carry, but the linking-up of 
neighbouring power-stations, such as we found was the case 
in Luxemburg, would be an obvious remedy. At the great 
Hagondange works completed by Thyssen, near Metz, just 
before the outbreak of war, the steelworks 1s completely 
electrified and the large blooming-mill has a 16,500-H.P. motor 
at each end of the rolls. We must, however, put on record 
the fact that: the majority of mills we saw were steam 
driven. 

The electrostatic process for the precipitation of dust or 
fume was devised by Prof. Cottrell to remove the flue dust 
or fume in the voluminous output of waste gases in certain 
non-ferrous smelting operations. Once its virtues were recog- 
nised its adoption made remarkable progress, and the days 
of the old bag systems for filtering the dust from the gases 
seem numbered. The bay system is expensive to erect and to 
maintain. It is but natural that the application of the 
Cottrell system to the cleaning of blast-furnace gases was 
suggested, and it is understood that experiments are in pro- 
gress In England. If successful, there should be a wide field 
open for a system with so many advantages. It would still 
be necessary to use a final washer, such as the Theisen, for 
the cooling, 1f not the cleaning, of the gas used in the internal- 
combustion engines. A further ddvantage would be that 
there would be no considerable cooling of the gas used for 
stove heating or boiler firing. except that lost in transmission. 

Our conclusions may be summarised as follows:—(1) The 
blast-furnace gas should be cleaned, without loss of sensible 
heat, if the conditions render it possible, until the dust con- 
tent is at least as low as 0.1 gramme per cubic metre. It is 
only when this has been done that the gas can be used 
economically for any purpose in iron and steel works practice. 
Gas intended for use as fuel in internal-combustion engines 
should of course be still further cooled and cleaned. (2) All 
power, whether compressed air for blast-furnaces or con- 


verters, or electric energy, should be generated in gas-driven 
prime-movers with only such steam turbines as are found 
necessary to deal with fluctuating loads. As -much steam as 
possible should be furnished by waste-heat boilers attached 
to the large gas-engines. These waste-heat boilers should be 
of the fire-tube, not water tube, type. (3) If the linking-up 
of the power-stations of neighbouring works is possible, then 
the whole of the steelworks should be electrically driven. 

These three conclusions would reduce the number of steam 
boilers to a minimum. The great works at Homecourt, just 
inside the old French frontier not far from Metz, only used 
about 40 tons of coal per twenty-four hours before the war 
for its large output. Here we have an actual example of a 
negligible coal consumption. The coke used in the blast- 
furnaces produced enough gas to furnish practically all the 
other fuel required in the iron and steel works. It is not 
always recognised that the modern blast-furnace is the most 
efficient gas-producer in existence to-day, and that the gas 
produced is the ideal fuel for the most efficient type of prime- 
mover that we have available. In a district where there is 
a large demand for electric energy, it might be profitable 
for the steelworks to sell it and use solid fuel in the works 
for heating or steam raising, but this would depend on the 
local demand, and its expediency would be decided by local 
conditions. 


EXAMPLES OF INSTALLATIONS OF LARGE GAs ENGINES. 


3 š Gas driven. 
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Steam plant additional in all cases. 


THE BRITISH ASSOCIATION.—V. 


The Three-Electrode Thermionic Valve as A.C. Generator. 
By Prof. C. L. Fortescue. (Abstract.) 
Section G.—Enginecring. 


THIS paper deals mainly with work done during the war in 
the W/T Department of H.M. Signal School at Portsmouth, 
which constitutes the instructional and experimental centre 
for all matters pertaining to naval wireless telegraphy. The 
paper has been prepared in collaboration with the Superin- 
tendent of Signal Schools and his staff, has been submitted to 
the Admiralty, and is now published with the Board's 
approval. 

Thermionic waves were used in the Naval Service for the 
generation of high-frequency currents of small amplitude for 
reception by the “ heterodyne ’’ or beat method in 1914. De 
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Forest's * audion "’ valves were used, and the circuits were 


wade up from existing Naval Service apparatus. Later sets 
used for the same Po were made by the Marconi Co., 
the valves employed being those designed by Capt. H. J. 
Round. In both cases the maximum high-frequency current 
was in the neighbourhood of 50 milliamperes. 

luring the spring of 1915 experiments were carried out 
with a transmitting valve of Capt. Round’s design. At about 
this time the French too were experimenting with valve trans- 
mission. Towards the end of 1915 some transmitting valves 
of the ‘* Oscillion ” type were obtained from America by the 
Admiralty. But the ungertainty of the supply and the still 
far from perfect results obtained made it evident that the 
requirements of a Naval W/T set using transmitting valves 
could not yet be met. In the spring of 1916 a “ Pliotron ” 
valve, made by the American General Electric Co., was pur- 
chased by the Admiralty for experimental work. This valve 


but for one small defect was probably the equal of any valve 
made up to the end of 1918. 

It was recognised that although the Pliotron valves as then 
developed could not be manufactured on a scale sufficiently 
large to meet naval requirements, and exhaustive trials and 
experiments were continued by the experimental W/T staff of 
H.M.S. Vernon. The results of these experiments together 
with the information already published in the technical and 
scientific journals (principally American) enabled a fairly com- 
plete theory of the action of both the circuits and the trans- 
initting valves to be worked out. This theory has formed the 
basis of all the subsequent designs. 
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Karly in 1917 the first attempts were rnradé to manufacture 
transmitting valves in this country to meet naval require- 
ments. This attempt was undertaken by the General Electric 
Co., at Hammersmith, in collaboration with the naval experi- 
mental W/T staff. i 
_ By a fortunate coincidence, the construction of these valves 
just preceded an urgent demand from the Grand Fleet for a 
valve transmitting set. The designs were worked out and 
eight sets were put in hand in the W/T workshops in H.M.S. 
Vernon. The first two of the sets were dispatched to the 
Grand Fleet on the nigbt of Good Friday, 1917, within six 
weeks of the demand for the sets arising. 

The success of the first valve transmitting sets in the Grand 
Fleet led quickly to the demand for other sets of great power. 
In the autumn of 1917 a larger set was designed to work 
from the power supply of existing spark apparatus. The 
apparatus was being fitted in ships as it became available 
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throughout the whole of the summer of ay 
measure the success of this set was due ta the type of aerial- 
tuning inductance employed. This coil was designed by. the 
W/T. staf at Portsmouth primarily for use with Poulsen arc 
sets, Whilst the parts of this more powerful set were being 
manufactured, yet higher power sets were bring apariment 
with for use on board ship and in the Admiralty shore 
stations. — | | : 
Wireless telegraphy and telephony do not constitute the only 
spheres of utility of the three-electrode valve as an alternat- 
ing-current generator. For laboratory and testing purposes 
it is rapidly taking the place of all other sources of a.c. where 
frequencies above about 200 cycles per second are required. 


Characteristic curves showing the control exercised by the 
grid electrode are given in fig. 1, where the voltage of the 


grid with respect to the filament is plotted horizontally and- 
the current at the positive electrode is plotted vertically for. 


three different values of the steady positive voltage applied 
to that electrode. With the grid 100 volts or more negative 
to the filament, it is only with high voltage on the positive 
electrode that the current at this electrode is appreciable. 
As the grid becomes in turn less negative and then moderately 
positive, the current at the positive electrode gradually in- 
creases to a more or less clearly defined maximum value. 
This maximum value corresponds to the total rate at which 
the free electrons. are emitted from the filament, and the 
hotter the filament is, the greater will be this rate of emission 
and the greater will be the maximum value of the current. 
After this maximum has been reached any further increase 
of. the positive voltage of the grid will lead to a decrease. of 
the current at the positive electrode because of the diversion 
San appreciable proportion of the electron stream to the 
grid itself. a . My 

With bad proportioning of the circuit and the valve, the 
current Bonererd may reach a le maximum value long 
before, the possible maximum power output from the tube 
is attained. Bad design of this kind leada to the use of 
u essarily large and expensive valves. 

Referring to the simple circuit arrangement, fig. 2, in 
the course of one cycle of the oscillating current in the 
capacity-inductance circuit, the effective voltages both between 
the grid and the filament and between the positive electrode 
and the filament, are varying. In fig. 3 the variation of these 
two voltages is plotted for one cycle in the correct relative 
phases to the current in the ‘inductance; the positive direction 
of the current in the inductance ‘being from the point a to the 
pomt o, and on to the point b (fig. 2). With regard to the 
tube the positive directions for the voltages at both the 
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positive electrode and‘ the grid is when the filament is 
aig is In order’ to determine the nature of the current 
ie part ob of the industance 1 it is necessary to refer to 
in hee acieristics of the valves. These may be plotted as 
a EM , but are preferably drawn out as in fig. 4, adopted 
pineal = Vernon ‘in 1915, where the voltage at the grid is 
ee orizontally, the voltage at the positive electrode 
yertically and the current at the positive electrode is drawn 
as ae al n = ene current. 
: oft the cycle of fig. 3 is a point wher. 

tage at the and 18 @ maximum and that at bbe pone 
a ne A minimum. This will correspond to a point P jn 
ni r one quarter of a cycle has been passed through 
Kg ge at both the grid and the positive electrode will 
Tai e norual values as maintained by the batteries 
correaponda tre ends to the point x of fig. 4 (which also 
À the point x, tig. 1). After one-half cycle 
passed through the point Q, fig. 4, will have been 

- „Alter three-quarters of a cycle a return is made 
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second curves of figs. 3 and 5 that the alternating component. 
of the current flowing in at o and out at b (fig. 2) is opposite 
in phase to the alternating component of the voltage between 
these, two points. The conditions chosen for the diagrams 
represent, therefore, a supply of alternating power to the. 
inductance. Had the oscillation line been drawn as in fig, 6, 
the phase of the current would have been reversed, and 
power would have been abstracted from the circuit. One 
condition necessary for the building up of a small incipient 
oscillation is, therefore, that the oscillation line should lie 
as in fig. 4, and not as in fig. 6. i 
The average current taken from the supply is 4 I. at the 
steady voltage Vo. Hence the efficiency of the valve, neglect- 
ing the power supply to the filament, is 50 per cent. , 
however, is by no means the highest pose efficiency. Any, 
arrangement of the valve and circuit that leads to an irregular 
wave of current giving a considerable power to the circuit, 
but having at the same time a low arithmetic mean will give. 
a much higher efficiency than 50 per cent. If, a steady 
negative voltage is applied to the grid so that the midpoint 
of the cyclo is towards the bottom of the characteristics, 
efficiencies as high ag %5 per cent. can be obtained, A 
battery may be used for this purpose, but the circuit shown 
in fig. 7 is preferable, where the small rectified current from 
the grid passes through the resistance B, and so automatically 
maintains the grid at a negative voltage depending upon the. 
amplitude of the oscillations. | ek 
Most of the valve-transmitting sets in the Naval Service 
have been designed to work as far as possible from the power 
supply of existing spark telegraphy sets, which supply is in 
the form of a H.T., single-phase, 1.c., of frequency from about 
100 cycles per second upwards. To use this supply it is 
necessary to fit rectifiers which will convert the a.c. into a 
D.C. supply. The rectifiers used are two electrode valves 
differing from the three electrode valves only in that the 
grid electrode is omitted. Fig. 8 shows a simple method of 


connecting up a two-electrode valve for this pur During 
the half-cycles when the positive electrode P is positive to 
the filament, negative electrons are drawn from the filament. 
During the other half-cycles no reverse current can: pass. 
Consequently there is a deficit of negative electrons on the 
plates of the condenser connected to the filament of the valve. 
The terminals of the condenser c can then be used as a D.C. 
supply. By increasing sufficiently the capacity of the con- 
denser the uniformity of the p.c. supply can be increased to 
any desired extent. An improvement involving the use of 
two valves is shown in fig. 9. With this system one valve 
ig operative during each half-cycle and for a given uniformity 
of the D.o. supply, the capacity required in the condenser 
c is much less. The facts that the mid-points of the secondary 
windings of the spark set transformers were dy con- 
nected to earth, and that the whole secondary voltage was 
usually in excess of that required for the valves, were addi- 
tional reasons for the adoption of the two-valve system. 

For the oscillating circuit, two systems have been used; 
one in which the aerial has constituted the capacity in the 
circuit, and the other an arrangement of coupled circuits, 
in which the aerial circuit is separately tuned and is loosely 
coupled to an oscillating circuit connected to the valve. ` 

When using the aerial as the capacity, the circuit arrange- 
ment is as shown in fig. 7 with the addition of the necessary 
switch for the control of the oscillations in accordance with 
the Morse signals to be sent. This switch has to perform 
two functions, viz., to break the primary supply to the 
transformer and to throw the earth connection of the aerial 
coil over to the receiving Instruments. Magnetically-opersted 
switches have generally been used for this purpose which are 
controlled by the operator in the receiving compartment by 
a single Morse key of the ordinary type. : 


Wireless in the R.A.F. During the War. 
By Mason T. Vincent Swit, M.C., M.LE.E., RAF. 
(Abstract.) | 
Seclion A. Mathematical and Physical Science. 


Tt is only by realising the insigni 

[t 1 significant am 
existing at the outbreak of war that the details uf hee 
velopment of aircraft wireless assume &® correct . 


Only one machine of those which went wi Tepective. 
iti th t 
Expeditionary Force was fitted with wireless, The PE 
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form of spark transmitter we used was an accumulator battery 
and closed oscillating circuit, the inductance of which was 
common to the closed and radiating circuits in the form of the 
well-known auto transformer. A wandering plug enabled 
the closed circuit to be tuned to the aerial, or the aerial could 
be brought into resonance with the closed circuit by lengthen- 
ing or shortening. A somewhat similar set, made by Leslie 
Muler, had an inductive coupling; another squadron was using 
a French engine-driven set, having the auto-transformer 
coupling and a multiple rotary spark gap. The power and 
weight of these three sets were respectively : 40 watts, 50 lb.; 
100 watts, 65 lb.; and 150 watts, 78 lb. Ss 

The ground receiving arrangements consisted of an eight- 
section, 30-ft. tubular steel mast, a 150-ft. silicon-bronze wire 
aerial, @ rather unwieldy tuner, and two kinds of crystal 
detectors, also two pairs of Brown high-resistance telephones. 
Two copper gauze mats as counter-cupacity completed the 
outfit. Ihe tuner was eventually replaced by a good and 
ctħcient instrument. 

The first battle in which wireless became a serious factor 
was that of Festubert in May, 1915. The preparations for 
this battle consisted of observing for the artillery whilst it 
registered guns. It is also memorable as being the first 
‘occasion upon which machines were specially detailed to 
observe the battle and to report progress by wireless. This 
work was done by No. 16 Squadron, under Major Holt, with 
four machines fitted with Leslie Miller transiuitters. Founda- 
tions were thus laid which resulted in the development of 
that very important branch of aerial activity known as the 
close contact patrol for the purpose of reporting intuntry 
movements. 

Another squadron, No. 10, had now been added to the 
wing, and apart from ordinary troubles, jannuing or mutual 
interference, steadily increased, but the experience gained by 
this time enabled one to begin reform and organisation in 
real earnest, and the first thing done was to standardise the 
apparatus. Both for its light weight and simplicity the 
No. 1 transmitter was chosen and gave lutmediate relief from 
jamming owing to the smaller power used by it. The effect 
of eliminating powerful signals was very marked and the 
simplification through having only one kind of transmitter 
materially added to reliability. So much was this the case 
that all machines in the wing, amounting to 48 in all, were 
ordered to be titted. The wave lengths were redistributed 
on the following plan: The three flights of the most northerly 
squadron were given 100, 180, and 260 metres, the next 
squadron was given 140, 220, and 300 metres, and so on 
alternately down the line. The beneficial effect of this change 
was sufficient to neet the large increase in machines. 

The transmitter was now taken in hand and a lot of useless 
connections removed, and the radiating circuit altered by 
disconnecting the aerial from the top of the inductance and 
attaching it to a wandering plug, thus enabling the aerial 
to be loosely or tightly coupled as required. The component 
parts were assembled in a neat gas-tight box and the induct- 
ance calibrated in wave lengths, thus reducing the weight 
of the whole set to 26 lb. including all fittings, and its 
bulk by one-half. A further addition of 24 machines was 
made to our wing. ‘These naturally brought more trouble in 
their wake as we now had 72 machines fitted. 

To relieve the severe pressure I tried reducing still inore 
the power of the No. 1 transmitter which was done with 
almost startling results. 

The battery was cut down to three cells and the adjustment 
of the spark gap and primary imake-and-break very carefully 
attended to, with the result that the rasping gutteral splutter 
gave place to a pleasing flute-like note. The effect was truly 
gratifying; not only were the operators delighted at the 
change, but jamming lost many of its terrors. Owing to the 
power being reduced to 20 watts, the trembler and spark gap 
remained clean and in adjustinent for a longer time and the 
weight of the battery was also reduced. It was found that 
the trembler could be made to vary its note within small 
limits by careful adjustment. This was of great assistance 
to the operators and the soundness of these principles in the 
prevention of jamming was amply proved later on. 

About this time another very important detail was added 
to our organisation in the establishtnent of a squadron wireless 
control station situated between the guns and the squadron. 
It was connected to squadron and batteries by telephone, and 
its prime duty was to listen to the machines working with 
their batteries and to take down as much as possible. These 
records formed an invaluable means of locating causes of 
failure, as the control station afforded definite proof of the 
truth or otherwise of reported faults. Another duty was to 
lay out a signal on the ground indicating to a machine on 
its way from the squadron to the lines, the quality of its 
signals. The control station was naturally freer from jam- 
ming than a battery station. consequently it was possible 
to accept signals from a machine and telephone them to a 
hatterv that was for some reason not getting its signals. The 
first of these stations was started at Vielle Chapelle in May, 
1915. 

In July the first introduction of the thermionic valve took 
place. It was a Round valve, of the soft type associated with 
the Round magnifying circuit. and was very delicate in 
action, requiring considerable training on the part of the 
operator, but it obviously possessed great possibilities. 

The battle of Loos, in September was a great opportunity 
for proving the use of wireless on a large ecale, and it emerged 
triumphant. In spite of there being about 20 machines always 


working in the salient to about 60 ground stations with the 
guns, no serious failure took place. 

About this time another small but effective improvement 
was made. Large capacity accumulators were conductive to 
failures owing to the mechanics forgetting when they were 
last charged. By substituting accumulators of sufficient 
capacity for only one spell they had of necessity to be re- 
charged after every flight, and in addition the weight of the 
buttery was reduced by 25 per cent., and the whole trans- 
luitting set including all fittings to 18% lb. 

A matter that demanded earnest attention was the danger 
from tire. Obviously the close association of the electric spark 
und petrol required that every possible precaution should be 
taken. As a switch might easily be moved in the case of a 
crash, the only really certain remedy was a complete dis- 
connection of the accumulators from the wireless apparatus 
by means of a plug. This fitting was made compulsory 
throughout the R.F.C., and nq machine was allowed to leave 
the ground or land aguin with its battery connected. 

So far as I ain aware no fire caused by wireless occurred 
after this. 

In February, 1916, I was ordered to organise the wireless 
repair section of No. 1 Aircraft Depot at St. Omer. One of 
the most important things undertaken by this section was 
the fitting of all the machines us they arrived from England 
in the sufest und most efticlent manner instead of leaving it 
to squadrons to carry out. When it is remembered that only 
W watts were being used by the transmitters, the greatest 
care had to be taken to avoid leakage by conduction and 
induction. 

The transmitter and its battery were mounted on a tray 
which slid into a little cupboard in the fuselage. In the 
early days, oflicers were taught to adjust and tune in the 
air, but experience showed that it was much safer and better 
to leave all that sort of thing to be done by the trained 
wechanic3 on the ground; they were responsible that every- 
thing was in perfect order before the machine left the ground. 

The confidence of the pilots was a very important factor 
in the success of wireless, and to gain this, one had had to 
participate in, and appreciate, as far as possible, some of 
their difficulties and dangers. This knowledge profoundly 
modifies the design of any apparatus that can be used in 
war successfully. To call upon a pilot to make even one 
adjustment may easily add 20 per cent. to the failures, and 
it was found by experience fo be far better to sacrifice a 
certain ammount of electrical efficiency and to provide apparatus 
which was able to do the work required. 

These remarks are made in defence of the No. 1 transmitter 
and in answer to the criticism by wireless engineers who had 
no opportunity of appreciating the conditions under which 
this work was carried out on the Western Front. 

Early in 1916 Major Prince brought out a valve trans- 
mitter with telephonic attachment of his own design. This 
was successfully demonstrated to Lord Kitchener, who was 
visiting France at the time. He was able to hear every word 
from a machine flying 40 miles away, and was much im- 
pressed. 

Whilst the correct length of aerial for a definite length of 
wave is well known for different kinds of aerials on the 
ground, I found the ratio in the air differed with each type 
of machine, and presumably depended upon their different 
electrical capacities. The ratio of 1 ft. of aerial for a wave 
of one metre was true only within small limits. 

Amongst the requirements for the following year the need 
for a 100-mile transmitter was felt. Major Whiddington’s 
spark transmitter was adapted provisionally until valves were 
sufficiently developed for this work, which occurred the 
following year. 

Although the continual growth of the R.F.C. showed that 
the general principles already in use in wireless were sound. 
it was clear that an extension of the range of notes as distinct 


_from wave lengths was desirable. Accordingly the wireless 


repair section set to work and produced a simple but very 
effective little device which was easy to fit to the trembler of 


the priiaary of the transmitter. By a simple adjustment, — 


the note could be varied over a range of about six whole 
tones, thus giving a very great variety. Our little workshop 
made them, and a flight in every squadron on the whole 
front was fitted in a month, and proved a great success. | 
In March, 1916, it became necessary to turn our attention 
seriously to the reception of signals in aeroplanes. The in- 
struments hitherto sent out for trial had not proved satis- 
factory, and it was reported that the enemy was using suc 
a device. With the assistance of Col. Blandy, three days 
later we were able to give a demonstration. of the reception 
of signals from a standard army station, by an aeroplane at 
20 miles range. We used three valves associated with fixed 
coupled circuits designed for one wave length only. This 
made for extreme simplicity, as the apparatus only required 
to be switched on to function without further adjustment. 
The whole front was by now standardised and organised. 
As the Somme operations took place during July, August, and 
September, when the days were very long, the strain on the 
operators of listening in from dawn to dusk was Immense, 
especially as there were over 600 ground stations in the battle 
area with only one operator at each. The arrangements for 
putting the guns on to fleeting targets worked eplendidly, 
and over 100 signals an hour of this kind were dealt with 


at Group Headquarters. Co-operation with the infantry also 


proved successful. 
At the end of 1916 the total wireless personnel numbered 
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900 officers and 2,000 operators and mechanics, or more than 
the total personnel of the R.F.C. at the outbreak of war. 

It was probably in training that the greatest effect was 
made. Specialisation was carried to its extreme, and with 
standardised apparatus and incthods, the system proved itself 
fully justified, and an ever increasing stream of officers and 
men poured out to France, all highly trained in their own 
particular branch of wireless, whilst periodical visits were 
paid to the Front by us all in order to keep thoroughly up 
to date. 

Extremely good wireless work was done at the battle of 
Arras and Vimy Ridge. 

During the year continuous wave transmission and wireless 
telephony were developed to the point of standardisation and 
use at the Front. In the latter case intercommunication 
between the fighting machines in the air was leading to im- 
portant results, and a range of five to ten miles was achieved. 
The visual reception of signals in aeroplanes utilising valves 
to work a relay was developed and demonstrated successfully 
in France by cape. Murphy, but was not employed. By the 
end of 1917 the following apparatus had been evolved for and 
by the R.F.C., and was in use in the field: Short and medium 
yange air to ground spark transmitter; aircraft receiver for 
Morse and telephony; aircraft and ground telephony and 
C.W. transmitter; ground spark tonic train and C.W. trans- 
mitters and C.W. and spark receivers, and directional receiv- 
ing for aircraft was in an advanced experimental stage. 

The total wireless personnel now numbered 300 officers 
and 3,760 operators and mechanics. 

At the signing of tbe armistice complete ground wireless 
eommunications had been established between all units. Be- 


Fic. 1.—UNSTRESSED. 


tween 400 and 500 machines were fitted with wireless, and 
the guns were provided with nearly 2,000 wireless stations. 
ee personnel amounted to 50 officers and 6,200 other 
ranks. 

It must, I think, be judged satisfactory that we were able 
to beat the enemy so thoroughly in a science in which at the 
outbreak of war they excelled so conspicuously. Of the 
truth of this assertion he has given us ample corroboration 
iu a document captured by us. : 


Electric Resistance Heat-treating Furnace.—T wo forms 
of a new type of electric resistance furnace have been 
developed by the General Electric Co., U.S.A., viz., a high- 
temperature (1,000 deg. C.) furnace used in tempering and 
hardening gun forgings, and a low-temperature furnace (up to 
510 deg. C.) used for shrinking jackets on a variety of cores. 
According to the Technical Review, the furnace is built in 
Units which may be fitted above one another to give a greater 
depth of heating surface. Each unit of the low temperature 
furnace consists of a cylindrical casing with top and bottom 
castings and a heating unit of calorite ribbon mounted on, 
but insulated from, a cast-iron supporting piate. A one- 
section furnace is usually provided with automatic control. 
The construction of the vertical high temperature furnace in- 
volves the use of a heavy calorite ribbon supported on iu- 
sulaturs embedded in the furnace wall of refractory bricks, 
& as to eliminate the inherent weakness of metal supports at 
high temperatures. Each section is controlled independently 
and automatically. ‘he advantages claimed for this type of 
furnace include minimum temperature variation, uniform and 
maximum rate of heating, and the elimination of scale due 
to oxidation. 


The Electrical Conductivity of Salt Vapours.—According 
to G. C. Schmidt, Mitteilungen dea Reichsbundes Deutsche 
Technik, the vapours or the volatile halogen salts of cadmium, 
zinc, ammonium, iron, and aluminium are good conductors 
of electricity even at relatively low temperatures, whereas the 
vapours of the halogen salts of mercury, tin, antimony, 
arsenic, and iodine and other organic substances are 
insulators. The experiments show that the conductivity in- 
creases with time until a maximum is obtained and then falls 

a constant value. Further tests, however, show that even 
at very high temperatures the conductivity of salt vapours 
18 Independent of time provided there is sufficient surface- 
constancy, The apparent inconstancy is caused by the fact 
that the vapours can only pass into the measuring-chamber 

radually and later on the salts get caked together, thus re- 
ucing the surface and the rate of evaporation. The vapour 

ty and ionisation also decrease.—Technical Review. 


Fig. 2.—TENSION. 
THE BEHAVIOUR OF STEEL CRYSTALS UNDER STRESS. 
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Engine Crankshafts. 

Although it is now 55 years since H. C. Sorby, of Sheffield, 
began the systematic study of metals under the microscope, 
engineers as æ class unfortunately do not avail themselves 
directly of the valuable results that the new science has 

ielded. The article in your issue dated September 19th. 

owever, must constitute as remarkable a case of lack of 
familiarity with the principles of the subject as could well 
be found. There is much in the article that could be chal- 
lenged, but I will concern myself only with the two important 
and quite erroneous statements, (a) that only by making an 
engine crankshaft inordinately big can it be made to resist 
fatigue indefinitely, and (b) that steel undergoes deterioration 
under reversals of stress even though no fracture develops. 

Before it is possible to form an idea of the phenomenon 
of fatigue failure it is necessary to have some knowledge of 
the microstructure of the metal. Like all metals, steel is 
crystalline, and in an average oil-hardened carbon steel shaft 
the crystals have an average diameter of about 0.002 in. Ex- 
ternally the crystals are irregular in shape, due to mutual 
interference as the crystals form, but internally they are quite 
symmetrical, and consist of a great number of tiny cubes 
arranged on one another in perfect order. Where two crystals 
meet there is between them a film of non-oriented molecules — 
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Fic. 3.—COMPRESSION. 


in the state of an under-cooled liquid that constitutes a hard 
unyielding cement binding the crystals together. In a normal 
metal this amorphous cement-like material is considerably 
stronger than the crystals themselves, and however the metal 
inay be broken, the path of rupture is always through the 
crystals and not along the crystal boundaries. 

_If steel is stressed within the elastic limit, then by defini- 
tion, when the load is removed the metal resumes exactly its 
original shape. It follows that in such circumstances there 
18 no permanent change whatever in the metal, and conse- 
quently there can be no deterioration. For failure by fatigue 
to be possible, it is necessary for the elastic limit to be ex- 


‘ceeded, but for the yield point not to be reached. In other 


words, there must be local deformation but no general yield 
of the metal. The yield point can be found readily by means 
of a tensile test, but the real elastic limit can be found only 
by the tedious process of making a series of Wobler tests. 
In general, the real elastic limit of a good steel is of the order 
of 70 per cent. to 80 per cent. of the yleid-point stress. 

The formation and development of a fatigue flaw is really 
very fascinating to the student of metallography. Fig. 1 
shows portions of two crystals at the surface of the lower 
side of a shaft. ‘The irregular vertical line represents the 
strong cement-like material between the crystals, and the 
sinall squares on the crystals indicate the minute cubes of 
which they are composed. The two crystals selected are 
amongst those that in consequence of size and the inclination 
of the cleavage planes to the direction of the applied stress 
are the worst circumstanced and undergo deformation when 
the stress is applied. Fig. 2 shows the manner in which the 
crystals deform. It will be seen that there has been no yield- 
ing of the inter-crystalline cement, and that the deformation 
is due to the minute cubes of the crystal slipping on one’ 
another, which action may take place in one plane or in a 
number of parallel planes. According to the researches of Sir 
G. T. Beilby, this slipping along the cleavage planes causes 
molecules to be detached from the surfaces of the cubes that 
solidify into a strong cement similar to that between the cry- 
stals. Thus the action of deforming a crystal actually 
strengthens it, and so to break steel requires a greater stress 
than was necessary to cause the vield. If the stress were 
now maintained constantly, the steel would safely carry it, 
under the conditions postulated, for an indefinitely long 
period. As the shaft rotates, however, the two crystals are 
carried round to the upper side, and the stress changes from 
tension to compression. ‘The two crvstals now deform in the 
reverse way, as shown in fig. 3. the slipping on the cleavage 
planes being facilitated due to the non-oriented molecules not 
having had time to solidify fully and therefore being in a 
mohile state. In this compressive deformation more material 
is detached from the tiny cubes, and 48 the shaft rotates the 
action continues until the crystals become exhausted and 
finally fail, The same process then begins in the adjoining 
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ayaa’ on to which additional. dut aty i is now thrown, and in 


time they fail similarly. ‘In this way. a fatigue flaw is started 
that slowly travels Erotik the shaft. 

Such a failure is the only fatigue that is known, and your 
contributor is quite wrong in stating that there is a fatigue 
that is not accompanied by a creeping flaw. If after twenty 
years’ running a shaft is entirely free from flaws, there is the 
strongest possible prouf that the stress is within the elastic 
limit of the material, and the shaft can then be expected to 
last for an indefinitely long -period. If a short ‘time after 
the examination the shaft should fail, then either there was 
an undetected flaw or else there has been an important in- 
crease of stress that might have ‘been caused in a variety ‘uf 
ways. One of the most fruitful causes of crankshaft failures 
in internal-combustion engines and high-speed steam engines 
has been the action of the frequency of the natural torsional 
vibrations of. the shaft approximating to that of the funda- 
mental engine impulse. In such cases, merely to increase the 
shaft diameter, as your contributor suggests, is just as likely 
to increase as to diminish the trouble. The way to avoid 
crankshaft failures is (2) to make sure that there is no chance 
of resonance between shaft vibration and engine impulse, (b) 
to see that the maximum Stress is well within the elastic limit 
of the material, and (c) to use an alloy steel with which the 
‘ratio of elastic limit to ultimate strength is high. To design 
a crankshaft that will endure for an indefinitely long. period 
does not call for excessive cost, but for the intelligent appli- 
cation’ of existing khowledge on the subject of stress distribu- 
tion and steel composition and heat treatment. 

Your contributor’s idea of a general deterioration of steel 
wou a flaw developing recalls the old notion that’ steel is 

“ fibrous ’’ material that under certain conditions of vibra- 
Goh or loading is apt to become “crystalline.” The mis- 
apprehension arose from the great difference that the broken 
surfaces present according to the wauner of breaking. In an 
ordinary tensile test the crystals are slowly drawn out by 
vielding along the cleavage planes and the jagged ends of the 
distorted crystals give the fractured surfaces the appearance 
known as fibrous. If the same piece of steel were broken 
with a hammer blow, the fractured surfaces would have the 
appearance known as crystalline, for the reason that there 
would be insufticient time for the crystals to be distorted, and 
they would part more or less cleanly, according to the rapidity 
with which the fracture was caused. Almost inv ange ee 
fails in service from shock or fatigue, and with such fais 
the fractured surfaces present such an entirely different 
appearance from those of the original test pieces that it -is 
a ronel thought that there has been some change in the steel 
itse 

In the hardened state, steel is in a meta-stable condition, 
but the microscopic examination of ancient steel shows that 
in the course of centuries there is no observable change. Pro- 
vided, therefore, that steel is not deformed or unduly heated, 
it can be regarded as being perfectly stable so far as the re- 
quirements of engineering are concerned. 

G. F. Barclay. Ph. D., M. Inst. C. E 
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TRADE STATISTICS OF SOUTH AFRICA. 


THE eke rement, dong he Heats “of ee 
and similar goods into the Union ‘of South Africa during 
year 1915, has heen taken from the recentl}-issued o tial 
trade statistics. The figures for 1917 are added for purposes 
of comparison, and notes of any Ancreases or decreases are 


given : = i 


1917, A 1918. _ . Inc..or Dec. 
| od £ Do e a £ 
Asheston manufacturee.— | 
From Great Britain 6 4.000. 2,000 — . 2,000 
,», Other countries 1,000 Ł,000 0 — 
Total o.oo. 5.000 — 8000 = 2,000 
Brass manufactures.— o l 
From Great Britain 17,000. 12,000. ` — `: 5,000 
_», United eee 2,000 . 8,000 + 1,000 
„ India... ... 1,000 — = . 1,000 
» Japan a, 2,000 10,000 + 8,000 
» Other countries ae 1,000 1,000. Ses 
Total .. 23,000 26,000 + ` 3,000 
Copper, plate and sheet.— _ i 
From Great Bnitain ‘ 1,090 Sa 1,000 
.,,. United States 1,000 5,000 + 4,000 
- Total ... oo aa 2,000 5,000 : + 3,000 
Copper manufactures.— | | | 
From Great Britain | iya 4 1,000 , Je, ta Feat 3,000 
|, United States - .., , 3,000 9,000 . =" 47,000 
_, Other countries 2. | 1,000 2,000° + 1,000 
Total ., 5,000 4, x. 10 


y ar EE a e Japan £2,000, © b 


Electrical, cable. nd’ wire. : H F PN : L e 
Erom. Great Britain wer. 1 42,000». 20,000 =- 2.000 
i ma L000 1000 


an Ba “States + 10,000 . -32,000 +. B00 
ARRIA countries .... » 1,000. 38,000° +. 37,000 

cra ta, , ; tebe ; onm : 

a Total PPN ; 54,000 -90,000 + 360W 

e a e Japani £34,000. © 0 


Electrical fittings, including posts.— ` | n 


From Great Britain: eee, -110,000 . ` 81,000 Oa bi 99,000 
» Canada... i.. ` 1,000 1,000 ae 
„ Holland +» ... ... °* 24,000 95,000 + 71,00 
» ` United States. =. - 61,000  .79:600- +- -18,000 
» Japan. = 6,000 24,000. +. 18,00 
‘i Other countries Sot. ee 2,000 . ~ 3,00 

O Total. 207000 282,000 + 7, 

ai and eee = ay l PE 
From Great Britain .. = 11,000 10,000 `= = 1,000 
r United States .. "15,000 13,000 ‘= 2,00 
: Sweden: van oc’ ~ 5000 = - 1000 -- 4,00 
coe Other-countries mare E000 8,000”. + 7,006 

C Total wt 88000" 32,000 e E 

| e Japan’ £6,000. ` T y tx iot an 

Electrical machinery.— es S 

From Great Britain oN 82,000 56,000 — %,0M 
»» sweden ne x 7,000 — — 7,000 
” United States ... 61,000 69,000 + 800 
„ Other countries... _ 1,000 + 1,00 

Total 150,000 126,000 - Y, 

Cranes, elevators, and lifts — `> .. oe ’ 

From Great Britain 6,000 8,000 + 2,000 
,, United States 1,000 3,00 + 2, 

Total ... 7,000 11,000 + 4,000 

Mining machinery.— Pa E A 

From Great Britain 461,000 292,000 ` — 169,000 
» Sweden . 2,000 4,000 + Re 
» United States 4, 272,000 + 28,000 
,, Canada . sid 3, ee 8,500 
p» ` Other countries ie b0U 1,006 + 500 

| Total ~. 711,000 569,000 - 142,00 

Machinery not specially mentioned” (ther than a $ 

agricultural, manufacturing, eh Aaa ees 

From Great Britain _... 174,000 | 122,000 = 82,000 
,, Sweden : Ri 6,000 5, — 1,00 
United States. 57,000 76,000 + 19,00 
, Canada eee ha 6,000 13,000 + 7,000 
,, Other countries 1,000 5,000 + 4,000 
: “ Total ©.  ... 244,000 221,000 ` — 23,000 

Telégraph aan telephone material. Bee. 

From Great Britain. Ron 6,000 2,00  - rd 
» Sweden... 1,000 3,000 + 5 
„ Other countries —. 1,000 + 1, 

Total ... 7,000. 6,000 - 1,000 
Tramway rails. | ' . . ie | : ` f 
From Great Britain TR 5, 100 + Lip 
c» United States ... 4000 = a A 
| apon 1.000 3.000 

t o Potal ... 4,090 100 - a 

Tram ey rolling-stock. a A ; 
From Great Britain - 2,000 4,000 + ye 
United States 1,000 3,000 + Hr 


- 


>” 


39? 


Other countries 


yt, 


Total 


[! 


: 
a! 
i 
-È 


Other trimway miaterials.— ` ^ Rare r 
From Great Britain -1,000 ge. oes xn 
» United States 1,000 - > 1,000 im 
» Other ‘countries 1,000 2. 2 
Y 


Total..." 300° ` 100 = 


< Madagascar (sleepers) £1,000. . 
ried 


a addition to the above the followi ing goods. were impor 
Governmeir atores ” i=. aa AS Eo 
a D _ oE E os 
From United Kingdom ais 1,009 ear - 1,00 

Copper, plate and sheet.— 7 a a 
From United Kingdom ... “4900 | yp,in’ +600 
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r the wt o o DONG) 1918S. Enc. or Dee. 
Bleetrical cable and wiro— £ ee ee ee £ 
From United Kingdom ...'' 94,000 11,000 ' ` =~ - 13,000 
g; +: Canada re ery ae 3,000 + 38,000 
- Total’... ~-a’ > 24,000 14,000 +. 10,000 
Blectric fittinga— 9 e | OT 
Frohi United. Kingdow: ...>- 6,000 5,000  — : 1,000 
ñ: Other. countries “1...2. 2,000. ` 1,000  — ` 1,000 
O Total, -y > 8,000. 6,000. = 2,000 
Lampware.— i 
From ‘United Kingdom ey. ' 2,000 - 2000 z 
Cranes and elevators.— k - RO 
From United Kingdom “se? 3,000 6,000 + 3,000 
Electrical machinery— a E 
From. United Kingdom ...,. 2,000 1,000 _ 1,000 
Other machinery:— Pas i a E 
From United Kingdom ....., 17,000  10,000-. .— — 7,000 
.» Other countries .... . 3,000 6,000 . +. 8,000 
i Total ... ... 20,000 16900 `= ` 4,000 
Telegraph and telephone materil —  .§ | a‘ 
From United Kingdom „°` 13,000 | ' 9,000 —';.__ 4,000 
i» Sweden, we oo y, 19,000 ` 4,000 ` .— . 15,000 
». Uther countries 7. 83,000" ` — = = — 3,000 
= Total `... | am — 35,000 ` 13,000 = ` 22.000 
 * United States ..- 


sd Gr ae 


r 
~ 
t 


a? E S EE 


. © -A-a re 


‘ff 2 pr p ta nae “1+ ao L2 - = gos t Pare ’ ; 3 

' € a ` «= 4 ae ` > aa 5 + K i Sa j 
_- INDUSFREAL LEGISLATION. | 

SEa ` ‘ a A { €u tar ` ae 1 i a : t wots ® 


A FEW years ago the average business: man engaged 
in the electrical industry did not, except perhaps on 
the political ‘side, concern Himself gréatly With the 
législation of the year. 8 oss, 
Times have changed, however; for several years 
a-number of: Acts Have been passed'each Session 
with which it has ‘been necessary’ to, become 
acquainted, and the Parliamentary Session which 
has Just come to an end is no exception to the rule. 
Amongst the Acts passed the following are of in- 
ee et | , 
Coal Industry Commission Act.—An Act passed 
to constitute a Commission to inquire into the posi- 
tion of and conditions prevailing in the coal in- 
dustry.: The électrical industry, like ‘all manufac- 
turers, 1s greatly concerned with the action which 
has followed. or may ‘follow the various Reports. It 
is ‘common: knowledbe that the price of coal has 
already’ been ‘iticreased, and this has been one of the 
causes of the increased cost of electricity and of 
gaods made -by electrical manufacturers. 3 
tncrease of Rent and Mortgage Interest (Restric- 
tions). Act, 1919.—This Act amends. the principal 
Act passed in 1915, which now continues in force 
nat Lady Day, 1921,- subject to certain modifica- 
10ns, BR No. e a ae 
‘The principal Act ‘provided that rents could not 
be increased. except at a rate not exceeding 6 per 
cent. per annum on any amount: expended on 
capital account since the commencement of the 
war, or to meet increases of rates where these were 
payable by the landlord. An increase of 10. per 
cent. in the. standard rent is now permitted, ‘‘ stan- 
dard rent ’’ meaning the rent at August 8rd, 1914, 
or if not let at that date the last rent paid before or 
the first rent, paid after that date, or where the house 
co at a progressive rent the maximum rent, pay- 
e, 


In the principal Act it was also provided that 
mortgage interest might not be increased unless 
notice demanding repayment of the mortgage or in- 
creased interest had been given prior to August 4th, 
1914, but under the new Act an increase may be 
made up to one half per cent. subject to the rate 
after the Increase not‘exceeding 5 per cent. 


:. The. Act ‘of 1915. only applied to: houses of com- 
paratively low rents. The new Act ‘increases the 
limits from April 2nd, 1919, in: London from £385 to 
£70, in Scotland from £30 to £60, and in the pro- 
vinces (including Ireland) from £26 to £52, 
One of the reasons for the passing of the Act in 
1915 was to give security to tenants, but that Act 
provided that the Court might make an order for 
ejectment if the premises were reasonably required 
by the landlord for his own ‘occupation or by some 
person: in his employ or inthe employ of a tenant. 
This. caused considerable hardship iti ‘many’ cases, 
as - houses were bought over the heads of the 
tenants and notice was then given in order that the 
houses might be occupied’ by the purchasers. 
‘The: Increase of Rent, &c. (Amendment) Act, 
1918, putan end to this by restricting an application 
to the Court to a landlord who had -purchaséd’ or 
otherwise acquired the premises not later than 
September 80th, 1917, but it is now provided that 
nothing in this Act of 1918 shall prevent the Court 
making an-eorder after considering all the circum- 
stances, including especially the alternative: accom- 
modation available for the tenant. °° © ` | 
“Wages (Temporary Regulation) Extension Act, 
1919.—In 1918 an Act was passed prescribing mini- 
mum rates of waves during the six months follow- 
ing November 21st, 1918, where directed by an 
award of a court of arbitration or in accordance 
with an agreement or settlement approved by the 
Minister of Labour.. This Act has now been ex- 
tended for a further period of six months, that is, 
until November 21st, 1919; - -~ | 
- Disabled Men (facilities for Employment) Act. 
This Act is to enable arrangements to be made by 
the: Treasury to relieve employers from increased | 
expenditure in respect of workmen’s compensation 
where such increase is due to the provision of com- 
pensation or damages in respect of accidents to or 
the’ industrial disease of men who have served in 
His Majesty’s’ Forces during the war and who are 
in receipt of a pension in consequence of injury ‘or 
disease attributable to or aggravated by such war 
service. | a 
Statement of Rates Act.—It is now necessary for 
every document containing a demand for rent or 
receipt for rent which includes any sum for rates paid 
ot payable by the owner to state either the annual, 
half-yearly, quarterly, monthly or weekly amount of 
such rates in accordance with the last demand re- 
ceived by the owner from the rating authorities. 
This Act is of especial importance, there being a 
liability to penalty in case of default. °° - 
Finance Act.—Income Tax.—The difficulties’ of 
the law relating to income tax have been in the past 
increased by the necessity to refer to a large number 
of Acts passed over a long period of years. Toa 
large extent this difficulty was relieved by the pass- 
ing of the Finance Act, 1918, which consolidated the 
various Acts, and in the Act passed during the past 
session it has, as a rule, been only necessary to refer 
to the Act of 1918.. 
Several sections of the Act of last year are con- 
tinued in force with respect to reduced rates applic- 
able to service pay, relief in respect of diminution 
of profits due to the war, or where the actual income 
falls short of the assessed income by more than 10 
per cent. or in respect of Colonial income tax. 
Incomes from wounds or disability pensions are to 
be exempt from both income and. super-tax for 
1918-9 and any succeeding year of assessment, and 
certain war gratuities are also exempt as. fro 
August 4th, 1914, from both of these taxes. : 
The recent allowance 1n respect of mills, factories, 
&c., of one-sixth the annual value of the premises, 
in addition to the net assessment, as a deduction in 
arriving at the liability for tax, instead of deducting 
the net assessment only, is now extended to pre- 
mises situate outside the United Kingdom. 
In the Income Tax Act, 1918, Rule 8 of No. V. in- 
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Schedule A confers relief in respect of the cost of 


maintenance, repairs, insurance and management of 


houses where, over an average of five years, it has 
exceeded the usual allowance of one-sixth in respect 


of houses and one-eighth in respect of land, but the 


relief was restricted to £12 assessments. It is now 
provided that the relief shall extend to annual values 
under Schedule A of £70 in London, £60 in Scot- 
land, and £52 elsewhere. 

A certain relief has been granted in past years in 
respect of colonial income tax and excess profits 
duty. It is now enacted that this relief shall extend 
to any territory under His Majesty’s protection, 
this giving a somewhat wider meaning to the ex- 
pression ‘‘ any British possession.” 

The Income Tax Act, 1919, deals with certain 
duties of, and amendments in, the law relating to 
Customs and inland revenue, including excise, and 
makes provision with respect to rates of income 
tax and excess profits duty, but these are general 
to all persons and industries, and to deal adequately 
with them a considerable amount of space would be 
required. It may, however, be stated that the 
income tax is continued at 6s. in the £ with certain 
reductions and abatements for moderate incomes, 
super-tax is unaltered, and excess profits duty is 
reduced from 80 per cent. to 40 per cent. 


BUSINESS NOTES. 


Danish Cable Works Extension.—The directors of the 
A.S. Nordiske Kabel og Traadfabriker, of Copenhagen, whose share 
capital was increased in 1915 from £164,000 to £274,000, have 
decided to make a further augumentation to £548,000, and the new 
shares have just been offered for subscription at par. At the 
recent meeting when the proposal to raise the additional capital 
was sanctioned, it was explained that the company’s activity had 
considerably developed in recent years. necessitating extensions of 
the plant in order to deal with both the home and the export 
demand. The company was formed in 1898 with a capital of 
£41,000, and several ircreases have taken place in the meantime. 


American Eiectrical Exports.—The Electrical Review 
(Chicago) states that astounding figures on the growth of American 
electrical export trade are disclosed in the monthly summary of 
the foreign commerce of the United States for last June, just 
issued by the Bureau of Foreign and Domestic Commerce, Wash- 
ington, D.C. Electrical shipments for that month totalled over 
100 per cent. above those of the corresponding month last year, 
and nearly 40 per cent. over the preceding monthly record estab- 
lished last March. The figures for June also complete the data for 
the fiscal year ended June 30th, for which the extraordinary sum 
of over $80,700,000 was reported, this being nearly 48 per cent. 
over the preceding fiscal year, and more than 34 per cent. above the 
highest 12 months—the calendar year 1918, whose total was 
$59,982,526. All these figures would be still higher if they 
included electric locomotives ; the latter are separately listed in 
the Government reports ; during the fiscal year these were shipped 
to the value of $327,947. In the following table are given the 
comparative figurea for last June, for June of 1918, and for the 
fiscal years ended June 30th, 1919, and June 30th, 1918 :— 


= June —— —, i — Fiscal year-——_, 
Articles. 1919. 1918. 1919. 1918. 

Batteries $787,748 $272 316 $4,800,668 $3,851,438 

Carbons va ee 173.582 117,995 1,672,106 1,525,128 

Dynamos or generators 760,546 183,549 4,269,103 2,688, 169 

Fans... is ie S 130,817 164,486 1,297,017 818,338 

Heating and cooking 

apparatus.. 7s Y 192,551 49,185 1,222,886 583,988 
Insulated wire and cables 1,420,699 340,138 8,683,304 5,730,766 
Interior wiring supplies, 

including fixtures ae 280,631 188,805 1,926,177 1,582,809 

Lamps— 

Arc N S cs s 173 90 14,555 13,308 
Carbon-filament .. zi 5,276 8,985 166,294 144,761 
Metal-filament si 580,0835 475,768 4,465.075 3,182,516 

Magnetos, spark plugs, &c. 219,826 167,710 3,020,610 8,167,825 

Meters and measuring 

instruments ee S 819,336 208,294 2,618,405 1,592,195 

Motors .. sa = $s 1,562,521 521,442 10,677,854 6,598,664 

Rheostats and controllers 65,384 24,170 434,418 212,059 

Switches and accessories .. 593,975 188,408 2,633,827 2,229,023 

Telegraph apparatus, in- , 

cluding wireless 92,220 11,659 765,011 294,297 

Telephones Ve 377,395 274,809 8,135 851 2,566,929 

Transforiners.. ; 434,1483 464,195 4,423,007 2,343,968 

All other es és 3,039,569 1,462,515 24,457,147 16,021,380 

Total.. $10,990,717 95,019,519 80,712,310 $54,546,961 


In the following table are given the monthly totals of elec- 
trical shipments from the United States during the 12 months of 
the fiscal year ended June 30th, 1919. This table shows that 
November, January, February, March, and June, in turn, broke 
all preceding monthly records.: These monthly figures also show 


that the extraordinary total for the fiscal year is due chiefly to the 
decided impetus to the foreign electrical trade since the signing 
of the armistice on November 11th, 1918 :— 


Electrical Electrical 
Month. exports. Month. exporta. 
July, 1918... . $5,393,949 January, 1919  ... $6,722,524 
August, 1918 =... 5,340,110 February, 1919 ... 7,566,089 
September, 1918 ... 5,146,077 March, 1919 ... 7,876,353 
October, 1918 4,860,392 — April, 1919... 7,709,138 
November, 1918 6,177,252 May, 1919 ... eee 7,717,518 
December, 1918 5,187,981 June, 1919... ... 10,990,717 


The following table gives the totals for the last seven fiscal 
years :— 
Electrical 


Electrical 
Fiscal year. exports, Fiscal year. ex ports. 
1912-13... . $26,772,816 1916-17 ... - 4. $51,903,823 
1913-14... 25,060,844 1917-18... ... 54.546,961 
1914-15 19,771,757 1918-19 80,712,310 
1915-16 30,254,020 


‘This last table shows the effect of the world-wide depression 
just before the breaking out of the World War, followed by the 
worse depression during its first year up to about the beginning of 
1916, when both neutrals and belligerents began turning to the 
United States for their electrical supplies, since which time there 
has been a steady growth of U.S. foreign electrical shipment, 
especially since active fighting ceased last November. 


Australia and Enemy Goods.—The Board of Trade 
announces in its Journal that the Governor-General of the 
Commonwealth of Australia has telegraphed, stating that the 
Commonwealth Government is unable to modify its present policy 
towards enemy goods containing more than 5 per cent. of German 
or Austrian origin, which have been, are, and will be, prohibited 
from entry into the Commonwealth. Prohibited goods landed in 
Australia will be liable to immediate forfeiture. 


A French Trade Bank to be Established.—A_ Bill 
which is before the French Chamber of Deputies approves the 
creation of a Trade Bank to provide financial facilities for the 
export trade. The long credits essential in commercial trans- 
actions with buyers in foreign countries, particularly in Latin- 
America, and also the Far East and in certain countries of the 
Levant, have operated against French exporters, who have not 
had the same facilities in this respect as the shippers of other 
countries, and to this fact is attributed in great part the relatively 
poor position of the French export trade. The proposed French 
National Bank of Foreign Commerce will have an initial capital of 
100,000,000 fr. ; it will possess an organisation for the development 
of long-term credit business abroad, and will also colleet informa- 
tion likely to be of service in connection therewith and to exporters. 
According to the Board of Trade Journal it will establish branches, 
agencies and connections abroad to work in co-operation with the 
central organisation at home, and a special reserve fund will be 
formed for this purpose from money, including an annual subsidy, 


provided by the State. 


Catalogues and Lists.—TuE GENERAL ELECTRIC Co., 
LTD., 67, Queen Victoria Street, London, E.C.—Leaflet relating to 
the Pirelli-General cable works at Southampton, where cables, 
wires and flexibles are being manufactured. The change-over from 
war to peace conditions was rapidly effected. and in consequence 
immediate deliveries of the above manufactures can be given. 

Messrs. SIEMENS Bros. Dynamo WoORKsS, LTD., Palace Place 
Mansions, Kensington Court, London, W. 8.—Publication No. G47 
contains a full and imposing list of rolling mills where the company 
have installed, or are in course of inatalling, the electric drive, aggre- 
gating 200,000 H.P. A brief section relating to reversing mill 
equipments is followed by one of six pages tabulating particulars 
of continuous rolling mill equipments. The name of the mill, 
output, type, and speed of motor, type of mill, diameter of rolls, 
speed, and other particulars are tabulated. 

THE BASTIAN ELECTRIC Co., LTD., 185, Wardour Street, 
London, W. 1.—Leaflet No. 10/11, describing and illustrating the 
Bastian hot-water tank for day and night service, The matter 
will be of interest in connection with new housing schemes, 

ENTERPRISE MANUFACTURING CoO., LTD., Gun Street Electrical 
Works, Bishopsgate, London, E. 1.— Illustrated price leaflet relating 
to Universal electric fans, small motors, and grinders. 

THE SuN ELECTRICAL Co., LTD., 57-59, Neal Street, Long Acre, 
London, W.C. 2.—New list of eight pages describing and giving 
prices of their electric sign flashers—a branch of business which is 
developing now that the war, with many of its restrictions, is past. 
All the firm's Thermo types of flasher can be delivered from stock. 
All ‘“Sunco” flashers, both Thermo and motor-driven, are manu- 
factured at the company’s own works in Neal Street. Other 
features of the list are automatic time-switches and Sun signs. 

Messrs. MANSELL & OGAN, LTD., 15-17, Cecil Court, Charing 
Cross Road, London, W.C. 2.—Illustrated circular giving prices of 
half-watt flood lanterns for stage lighting, and ‘ Cecil ” dimmers. 


Electrical Catalogues Wanted for Savona.—We read in 
the Board of Trade Journal that the British Vice-Consul at Savona 
states that he is prepared to receive, for the use of applicants at 
the Vice-Consulate, priced catalogues of cast-iron * U-shaped 
joints for boilers (fresh water and low-pressure steam); Diesel and 
Petters oil engines; and motors for alternating and continuous 
current. Catalogues should be provided with notes showing the 
terms for the supply of these goods c.i.f. Savona or Genoa. Cata- 
logues should be sent direct to the British Vice-Consul at Savona. * 
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American Electrical Exhibitions. — The New York 
Electrical Exposition was opened in Grand Central Palace, New 
York City, on September 24th, and remained open until October 4th. 
The features include a modern electrically-equipped home, and a 
complete electric vehicle exhibit, including passenger and com- 
mercial cars, small industrial trucks and electric automobile 
accessories. 

The Chicago Electrical Show is to be held at the Coliseum, 
Chicago, from October 11th to 25th, and a house-wiring campaign 
is to be conducted in the city during the coming winter. In the 
latter connection, members of the Illinois Electrical Contractors’ 
Association recently met in Chicago, together with representatives 
of the Commonwealth Edison Co. and of the Electrical Inspection 
Department of the city, for the purpose of arranging plans for 
“an intensive campaign” to wire existing buildings during the 
coming winter, and to work out a solution to some of the problems 
encountered in such work. Due to labour difficulties that have 
risen in Chicago, construction work in that city has been practically 
at a standstill, and, with the cold weather coming on, it is not 
probable that it will be resumed to any extent until spring. In 
order to provide work for the electricians, therefore, it was decided 
to urge the local electrical contractors to exert every effort they 
possibly could toward securing a large number of old house-wiring 
contracts during the winter period. The difficulties encountered 
in conducting the old house-wiring business in Chicago were dis- 
cussed. According to our contemporary, the principal difficulty 
seems to be in getting the buildings connected after the wiring is 
completed. In order to overcome this the electrician, contractor, 
central station, and the inspector must co-operate very closely to 
avoid any unnecessary delay. Several plans have already been 
developed to accomplish this, but to date these have only been 
successful in a small degree. As a result of the meeting referred 
to, however, steps are to be taken by the various factors in the 
industry which will undoubtedly result in the elimination of such 


delays. 


Book Notices.—Faraday House Journal. Vol. VIII, 
No. 4. Michaelmas Term, 1919. London: Faraday House.—This 
number, besides the usual supply of notes of interest to students, 
contains an account of the F.H.O.8.A. Annual Dinner held in 
June last, another of the Principal’s interesting little articles, this 
time on the “Temperature Coefficient of Copper,” and some 
observations on electric heating. Mr. A. S. Cross, who, by the 
way, is an old Faradian, gives a short account of the electrical 
installation at Gretna Green munition factory, a detailed account 
of which we published some months ago. 

We have received a copy of the first number of the Henley 
Telegraph, a quarterly staff magazine issued by W. T. Henley's 
Telegraph Works Co., Ltd., of Blomfield Street, London Wall. E.C. 2. 
The editor is to be congratulated upon the interesting character of 
the general contents, mostly written in lighter vein. On the serious 
side there are Staff Notes. Social Club Notes, references to recent 
Henley contracts, sports news (accompanied with pictures of a 
football match played at Gravesend last month), and a summary 
showing the part played by Henley men in the war, and the 
honours gained. 

Beama Journal (Spanish edition). Vol. III, No. 3. September, 
1919. London: King’s House, Kingsway, W.C. 

“The Manufacture of Chemicals by Electrolysis.” By A. J. Hale. 
Pp. xi + 80; 10 figs. London: Constable & Co. Price 6s. net. 

Journal of the Franklin Institute. Vol. CLXXXVIII, No. 3. 
September, 1919. The Institute : Pennsylvania, Pa. 50 cents. 


Osram “ Atmos” Half-watt Lamps: Price Reduction. 
—The General Electric Co., Ltd., of 67, Queen Victoria Street, 
E.C. 4, informs us that on October lst the list-prices of half-watt 
type (gas-filled) lamps were reduced as follows :— 


Rating Reduced Rating Reduced. 
in watts. From To in watts. From To 
15 4s. 6d. 4s, 3d. 300 L.V. 258. Od. 20s. Od. 
30 . 5s. ôd. 5s. Od. 300 H.V. 30s. 0d. 20s. Od. 
60 6s. 6d. 58. 6d. 500 308. Od. 248. Od. 
100 12s. 6d. 10s. 6d. 1,000 408. Od. 30s. Od. 
160 16s. 6d. 13s. 6d. 1,500 50s. Od. 37s. 6d. 


200 20s. Od. 16s, Od. 


Outstanding orders will be executed at reduced prices. 

It will be seen that the reductions vary from a few pence in 
the case of the smallest lamps to 25 per cent. in the case of the 
larger ones, and 334 per cent. in one instanoe. 

The smallest lamp suitable for running on circuits at 200 volts 
aud over is rated at 100 watts, on which a reduction of 16 per cent. 
has been made, while the 300-watt high-voltage lamp is one-third 
cheaper—a very important economy. in view of the suitability of 
this lamp for the illumination of large rooms, shops, &c. The 
changes are embodied in a new price-list issued last week-end. 
The reductions will be cordially welcomed ; it is gratifying to see 
them in these days of soaring prices. and we hope that the example 
will prove contagious. 


Eiectrical Wages at Bradford.—The local branch of the 
Electrical Trades Union are making an application for an increase 
ìn wages of £2 3s. Jd. per week above the rates now prevailing. 
The present wages are 120 per cent. above the rate paid before 
the war. The Masters’ Association are considering the matter. 
If the application is succeasful, the members of the Union in 
Bradford will be receiving nearly £6 per week, 


American Exports of Electrical Goods. — In the 
statistics given on pp. 444 and 445 of last week’s issu of the 
ELECTRICAL REVIEW, showing the exports of electrical goods from 
the United States, owing to pressure and dislocation caused by the 
strike, the totals of the various olasses of goods shipped in 1916-17 
to ** Other Countries ” were incompletely shown. 

It should be noted that the correct figures are as follows :— 


Dollars. 
Exports of — 1916-17, 
Telegraph instruments— 
To other countries ve sa 130,000 
Telephone instruments— ° 
To other countries a eee 398,000 
Other electrical instruments and appliances— 
To other countries... ae ... 2,769,000 
Gas engines, stationary — 
To other countries das rr ar 226,000 
Electric motors— 
To other countries Ges ih ae 652,000 
Arc lamps— 
| To other countries R an Pea 11,000 
Metal filament lampe— 
To other countries 386,000 


Carbon filament lamps— 
To other countries or bee ie 9,000 
Insulated wire and cables— 


To other countries 2,038,000 
Static transformers— 

To other countries bee eek sda 238,000 
Steam engines, stationary— 

To other countries ose ee 151,000 
Electric locomotives— 

To other countries _... is ve 35,000 
Dynamos and generators— 

To other countries age ea var 586,000 
Fans— 

To other countries 91,000 


Football.—On Saturday last, in Barking Park, the 
Sterling Athletic (who are connected with the Dagenham Works 
of the Sterling Telephone and Electric Co., Ltd.) won the first 
Cup match played by the club, defeating the Barking Athletic, a 
strong local side, by three goals to one, in the London Junior Cup 
Competition. 


French Electrical Companies.—Among newly-formed 
companies are the following :—Etablissements Astral, electric 
and other kinds of lighting and heating, 200,000 fr. ; headquarters, 
Paris. Etablissements Luchaire, electric lighting and heating 
material, 4,000,000 fr., Paris. Le Fil Isolé, insulating material, 
320,000 fr.. Paris. Mounin, Guillard et Jaloustre, instruments of 
precision, 300,000 fr., Paris. 


New Italian Companies,—Servizi Pubblici e Trazione 
Meccanica nell'Alto Milanese e dell'Alto Novarese is the style of 
a company founded to improve the communications between the 
province of Milan and Novara, Como and Pavia. The company 
is owing to the initiative of Engineer Giampiero Clerici, with the 
help of manufacturers in the zones interested, among whom is 
Commendatore Gianfranco Tosi. The capital of the concern is 
fixed at 1,000,000 lire. 

Under the title of the Società Dino Samaia e Fratello a company 
has been formed at Milan to carry on the business of agents and 
consulting electrical engineers. 

At Rome the Società Elettrica del Velino has been established, 
with a capital of 1,000,000 lire, for the erection and working of 
electric undertakings. 


Export Activities of the American General Electric.— 
According to a statement made by one of the directors of the 
General Electric Co. (U.S.A.), as published in the American 
Electrical Reriew, that company through its new subsidiary 
(£4,000,000), already referred to in these pages, is planning to 
make a strenuous bid for foreign business :— 

“The departure of President Swope for Europe lends colour to 
the belief that announcement of interest to the electrical trade 
may be expected within a short time. The General Electric Co. 
has grouped all of its foreign possessions into one corporation, the 
International General Electric, of which $10,000,000 is 7 per cent. 
cumulative preferred and $10,000,000 common. All of this stock 
is reported to be in the treasury of the company.” 


Government Sales.—No. 9 of Surplus, the official 
publication of the Disposal Board, Ministry of Munitions, contains 
particulars of a good deal of electrical plant and machinery, electric 
cranes and other dock equipment, electrical stores and instruments, 
factory stores, &c. 


The Strike and the Lyons Fair.—The Times corres- 
pondent at Lyons telegraphing on October Ist, the date of the 
official opening of the Lyons Fair, states that throughout the whole 
Fair there was an atmosphere of general unpreparedness, due in 
part, no doubt, to the prevailing bad state of the railway transport. 
“ Among the foreign exhibitors the British are not foremost, in 
fact, only three large British firms had their stands arranged with 
sufficient conspicuousness to attract general notice. Of these, 
only one had been really completely fitted up. Many of the other 
23 had not even their name-plates up. Among the other foreign 
aoe perhaps the most prepared were the Swiss and the 

ians.” 
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The Board of Trade Urge Local Authorities to Buy 
British-Made ` Goods.—The Deptford Borough Counci) reports 
having received a letter from the Industries and Manufactures 
Department of the Board of Trade referring to the recent declara- 
tions of the Government as to the present economic position of the 
country, and suggesting for the consideration of the Council the 
desirability of stipulating so far as practicable that in all contracts 
placed by local authorities the goods to be supplied shall be of 
United Kingdom manufacture. The Board of Trade also add that 
where the prices quoted by British manufacturers are unduly high 
as compared with those quoted by foreign tenderers, or where an 
unduly long period is required for delivery, the Board would be 
vlad to be so informed and would be prepared to make inquiries 
into the matter. 


Liquidation. Hastam & STRETTON (BRISTOL), LTD.— 
We are informed that the voluntary liquidation of this company 
does not in any way affect the parent company of Haslam and 
Stretton, Ltd., of Cardiff, Bristol and Swansea. The company now 
in liquidation was formed in 1916 as a subsidiary company to take 
over the agency of the Herbert Frood Co., Ltd., for the sale of 
“Ferodo” brake linings. A new arrangement has now been 
entered into between Hasiam & Stretton, Ltd., and the Herbert 
Frood Co., Ltd., which renders the company—Haalam & Stretton 
(Bristol), Ltd.—inoperative, and this is the sole reason of the 
liquidation. Messrs. Haslam & Stretton, Ltd., will still retain the 
agency of the Herbert Frood Co., Ltd., in so far as it relates to 
collieries and works, 


Trade Announcement. — MESSRS. Vickers, LTD., 
engineers, Barrow-in-Furness, are opening a depôt at Glasgow, to 
enable them to fulfil Scotch orders. 


Auction Sale.—The Assets Auctions Co., Ltd., will sell 
by auction, on October 15th, at 119-121, Newington Causeway, S.E., 
a quantity of electrical fittings, half-watt lamps. dc. See our 
advertisement pages to-day. 


LIGHTING AND POWER NOTES. 


Aberystwyth.—Provosep Saue.—The Urban E.L. Co. 
has refused the offer 'of the T.C. to purchase the E.L. under- 
tuking for £23,000, but it is understood that negotiations are still 
proceeding. 

` Barnstaple.—SHIPYARD Suppiy.—The T.C. has entered 
into an agreement with the British Construction Co.. and Shapland 
and Petter, Ltd., for a supply of electricity to the shipyards. 


Bedwellty,—Proposep Loan.—The U.D.C. has referred 
back to the E.L. Committee a recommendation to raise a loan of 
£5,000 for the lighting of Aberbargoed and Pengam, and the 
appointment of Mr. Fletcher as consulting engineer. 


Blackburn.— Y":AR’Ss Workinc.—The annual accounts 
for the year ended March 25th, 1919, show a total income of 
£70,493, total expenditure, £53.595, gross profit, £16,898. £19,124 
was relegated to the sinking fund and payment of intereat ; the 
balance-sheet shows a net loss of £2,226, against a net 
profit of £4,472 for year 1917-18. Total revenue increased 
by £2,115; units generated decreased by 1,140,731 to 
9,177,686; private lighting decreased by 152,583 units, or 
13°83 per cent., and power by 1,429,247 units, or 21 per cent. 
The traction supply showed a slight increase. Motors representing 
231°5 B.H.P. were connected to the mains. Consumers increased by 
138 to 4,411. With regard to the manufacture of munitions, the 
total number of 6-in., 4°5-in., and 3°3-in. H.E. shells handled was 
344,257, and the weight 9,500 tons. Machines numbering 38, and 
motors aggregating 146 H.P. were installed. and the amount of 
electricity consumed in the factory up to the end of 1918, was 
1,540,000 units. Total profit was £23,804, £15,538 being paid in 
relief of the rates. 


Blackpool.—Coal. SHORTAGE.—The E.C. has issued a 
warning against the excessive use of electricity for power or 
lighting, owing to the scarcity of coal. 


Bolton.— Loax.—With reference to the application for 
sanction to borrow £150,000 for extensious at the Back-o’-th’-Bank 
enerating station, the M.H. approves generally of the T.C.’s pro- 
posals, but will defer issuing formal sanction to a loan until 
estimates based on _ provisionally-accepted tenders have been 
submitted to the Ministry. 


Bootle (Cumberland).—E.L. Scueme.—The D.C. is to 
ask the Whitehaven T.C. if it proposes to extend new electricity 
mains to the district, as the Council does not wish to have a supply 
from Barrow-in-Furness T.C., which, it is stated, proposes to 
utilise the water power from the River Esk. 


Burley-in-Wharfedale,—E.L.. SCHEME.—Some time ago 
negotiations took place between the local District Council and one 
of the large monopolist electric supply companies in the West 
Riding, with respect to the village being electrically lighted, as a 
cable has now been extended to Otley (a few miles away), but the 
negotiations proved abortive by reason of a difference as to whether 


the supply should be in bulk through the Council (as it is with 
yas) or through the company direct. The question has been 
reopened, and inquiries arc being made with a view to ascertaining 
whether the company has modified its attitude. - 


Burnley.— YEAR’s Workinc.—The annual accounts for 
the year ended March 31st, 1919, show a total income of £42,402, 
an increase of £4,968. A sum of £14,515 was used for paying 
interest iand sinking-fund charges. The net profit was £1,490, a 
decrease of £2.455. Total units sold numbered 2,223,478. a decrease 
of 119,268; private lighting, 815,715, against 889,822; power, 
1,269,243. against 1,316,830 ; heating and cooking, 130,917, against 
129,364 ; public lighting, 7,603, against 6,730; traction, 3,504,893, 
against 3,355,786. The load factor was 25°59 per cent., against 
26°51 per cent. Coal consumption lincreased by 965 to 9,611 tone. 
Maximum load on feeders was 2,555 kw. Motors connected 
increased from 457 (2,260 H.P.) to 521 (2,771°25 H.P.) and con- 
sumers increased by 101 to 2,137. 

PROPOSED EXTENSIONS.—It has been decided toextend the main 
in Todmorden Road for 314 yards, at a cost of £314. "i 
A Sub-Committee has been appointed to consider the report of 
Mr. E. M. Lacy on the proposed extension of the electricity under- 
taking. , 
. Bury.—AccIDENT.—Owing to a breakdown at the elec- 
tricity works at Chamber Hall, electricity was cut off for an hour, 
and the Heywood tramway service was stopped. : l 


Canterbury, —AREA Exrexsion.—The T.C. has applied 
to the B. of T. and the R.D.C. for consent to supply electricity to 
premises outside the city limits. 


Continental —SWEDEN.—Quite a large number of new 
companies have recently been formed in Sweden in connection 
with electric lighting and power distribution undertakings. 
Among them are the Idre Elektriska Kraft and Belsynings A.B., at 
Idre; the Bole Elektriska A.B., Sundsvall; the Halinas Elek- 
triska Kraft A.B., Halinas ; the Nilsbole Elektriska Kraft A.B., 
Loning ; the Hofva Elektriska A.B., Hofva; the Forenade Elek- 
triska A.B., Ludyika; the Hadanbergs Elektriska A.B., Hadanberg ; 
and the Bjurholms Elektriska A.B., Bjurholm. : > 

GERMANY.—AlIl factories, tramways, &c., throughout the Rhine 
Palatinate are at a standstill, the supply of electricity having been 
suspended owing to lack of coal. l 


Dewsbury.—A recommendation that application be made 
for sanction to expend £83,000 on electricity works extensions has 
been withdrawn on the ground that there is need for some im- 
portan tinformation to be obtained before the Council could arrive 
at à decision. The withdrawal was agreed to, despite a protest that 
local industries were being held up for want of sufficient electrical 
power. i i 


East Ham.—Year’s Workinc.—lIt is proposed that 
the deficiency on the E.L. undertaking of £9,173 be partly met by 
the sum of £8,000 already provided in the estimate of the general 
district rate, and that the balance of £1,173 be included in the 
revised estimate of rate for the year ending March 31st, 1920. 


Elland.—New Station.—The electricity works are 
regarded as unsatisfactory from the point of view of cost, and the 
Council is seeking a site fora new generating station. A Sub- 
Committee has been appointed to make inquiries in regard to two 
sites which have been offered. eS 


Erith-—Price Increase.—The U.D.C. has increased 
the price of electricity for lighting and power by ld. per unit as 
from October Ist. The arrangement for a supply at fixed prices is 
to be determined, and such consumers charged at the ordinary 
lighting rates, large power consumers being given the option of 
entering into agreements on the same terms as those taking a 
supply under contract, viz., £3 168. per KW. per annum, plus 
per unit, wuich has been increased during the war by 20 per oent., 

Farnham.—Price Increase.—Hindhead Electricity Co. 
is applying for an order to increase the charges for electricity to 
enable it to pay adividend of 44 per cent., three-quarters of the 
pre-war dividend. . : 


Halifax.—Prov. ORDER.—It is proposed to apply to the 
B. of T. in the session 1920 for a prov. order to authorise the 
Corporation to supply electricity for all purposes within the whole 
of the U.D. of Luddenden Foot. 


India. — Cauvery Hypro-Exvectric ScoeMe. — The 


Cauvery hydro-electric installation was the forerunner of such 
schemes in India, or, indeed, in the East ; the original object was 
the supply of electricity to the goldfields at Kolar, 92 miles from 


the power station. Energy is also transmitted to Bangalore. The 


first installation was completed in 1902. The Government of 
Mysore has now sanctioned a sixth installation, estimated to cost 
Rs. 32,92,000, which is made up as follows :—Rs. 11,48,081 for re- 
placing the 11 small turbines reported to be obsolete, and Rs, 21.43,919 
for rearranging and extending the capacity of the plant from 22.150 
to 30,600. There are at present 15 units in the generating station, 
with a capacity of 22,660 H.P. The power actually generated is, 
however, 21,400 H.P., as one unit of 1,150 H.P. is kept in reserve. 
The aygregate demand on the generating station during the year 
1917-18 was 19.230 H.P. The mining companies on the Kolar gold- 
field have notified that the power supply to them should be further 
increased by 2,500 H.P. They also require an additional block of 
3,200 H.P. for hoisting purposes and for intermittent power aupply. 
Another 2,000 H.P. is required for industrial purposes in Bangalore 
aad Mysore cities. The total demand in the immediate future 18, 
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therefore, expected to increase to 37,000 u.P. The cost of recon- 
structing the 11 turbines and of duplicating bus-bars, including 
the extension of the step-up transformer house, is estimated at 

_13,63,400. Another important feature of the scheme is to 
shift the transformer station from the head of the bluff. where it 
is now situated, and reconstruct it at the foot as an extension of 
the present generating station. This is calculated to result not 
only in better efficiency, but also in facilitating the economical 
maintenance of the plant. After the completion of the first stage 
of the Krishnarajasagara Dam, the calculated minimum flow 
available in the river during the summer months is 750 cusecs. 
The extension now proposed is, therefore, limited to 27,000 H.P. 
net, With the second stage of the reservoir the minimum flow 
available at Sivazamudram Falls will be 900 cusecs. It will then 
be possible to generate 32,000 H.P. The proposed work is so 
arranged that furtber additions can be undertaken at any time 
without material alteration.—Zimes of India. 


Inverness.— Tbe Harbour Trustees are to obtain an 
estimate from the E.L. Co. for electricity for lighting and power at 
the harbour. 

Isle of Wight.—PRick IncrEasr.—The E.L. & P. Co. 
has advanced the charge for electricity for heating to 34d. per unit, 
from the quarter ending December next. The charge for supplies 
by slot meters and the weekly payment system will also be 
increased, and the rentals of all meters advanced by ls. per 


quarter. PN 

kettering.—NEWw PLANT.—Application is to be made 
tor sanction to borrow £38,000 for installing the following plant : 
—1,500-KwW. turbine, driving D.C. dynamo through gearing, with 
condensing plant, switchgear, cooling tower, and pipe work ; steam 
turbine-driven feed pump; a 30,000-lb. boiler. with mechanical 
stokers and high-pressure economiser ; the work to be done as soon 


as possible. 

Leyton. —PRICE INCREASkE.—COharges for electricity have 
been increased by a further 50 per cent., from the commencement 
of the Christmas quarter. This brings the advance over pre-war 
prices to 100 per cent. 

Lincola— YEAR'S WoRrKING.—The annual report for 
the year ending March 31st, 1919, shows gross profit of £7,331, an 
increase of £1,228, from which service of department, interest. 
ke,, £5,423 was met, leaving a net profit of £1,908, an inorease of 
£1,250, Total revenue was £25,079, an increase of £3,274, and 
working expenses were £17,703, an inerease of £2,052. Capital 
expenditure during the year was £6,011. The output was 
2,770,339 units, a decrease of 13°5 per cent. as follows :—Private 
lighting, 600,873 units, 9,506 decrease ; public lighting, 4,627 units, 
3321 increase; power, 1,905,968 units, 10,330 increase ; Messrs. 
Clayton & Shuttleworth, 67,554 units, 444,691 decrease ; traction, 
191,317 units, 7.008 increase. The whole of the decrease is accounted 
for by Messrs. Clayton & Shuttleworth. 


Liverpool. — Loan Sanction.— The Corporation has 
secured sanction to borrow the following amounts for the purpose 
of the electricity undertaking :— £67,845 for mains; £4,000 for 
switchgear; £48,000 for boilers, economisers. and transfo: ming 
plant, 

London.—Price INcREASE.—At a meeting of the City 
Corporation last week, Mr. Underwood said that the action of the 
Streets Committee in opposing the application of the Charing (Cı oss, 
West End, and City Electricity Supply Co. for power to increase its 
charges from 5d. to 8d. per unit had been successful. The company 
had been limited to a penny increase on 5d. 

ISLINGTON.—The price of electricity has been increased a further 
20 per cent. 

Nelson and Colne— BULK Surrty.— The Councils 
have recommended the acceptance of a joint agreement for the 
supply of energy by Nelson to Colne Corporation on terms and 
conditions to be agreed upon. The town clerks and electrical 
engineers of the two towns are to prepare a report of rates and 
charges for further discussion. 


 Paisley.—NEew Scp-Sration.—A new sub-station is to 
be erected in Sneddon Street, for the Corporation. 


Plymouth. STREET LicHTING.—In view of the Govern- 
ment restrictions, the provision of about 600 additional street 
lampe during the winter months is not to be proceeded with. 


Rochdale-—Butk Souppiy.—The E.C. reports the 
heceasity for making provision to meet large forthcoming demands 
for energy. The whole of the bulk supply to be provided by the 
Lancashire E.P, Co. is already absorbed. The chairman and 
manager are ascertaining what steps the Government proposes to 
take under the new Electric Power (Supply) Bill as regards the 
district, and meanwhile the Lancashire E.P. Co. is being asked its 
terms for a further bulk supply of approximately 5,000 Kw. 


Salford.—Loay.—Application is to be made to the M.H. 
D sanction to borrow £120,000 to cover the cost of Messrs. J. 
hi & Son's scheme for new electrical pumping plant, screening 
‘hambers, detritus tanks, and other appurtenant works at the 
sewage works, 

VISE Costs,—In future a proportion of the cost of laying a 
: heres cable to a consumer's premises, representing a length of 
li i8 to be borne by the Corporation. Subject to certain con- 
ane ns, consumers who paid the cost of services laid during the 
th are to be refunded a proportion of such cost in order to place 

em on the same basis as consumers under the above conditions, 


Southport.—STRIKE.—On Friday night members of the 
local branch of the E.T.U. decided to strike, asthe result, it 16 
stated, of the introduction of voluntary workers in their 
department. 


South Shields.—The E.C. has been- notified by the 
Jarrow and District Electric Traction Co. that the directors note 
that the Council cannot consent to the company obtaining its 
supply of electricity in the South Shields area from the County of 
Durham E.P.S. Co., as the Council is prepared to supply electricity 
for this purpose on reasonable terms, The company, as the present 
systein of supply from the Council is very unsatisfactory, inquires, 
what steps the Council is prepared to take to remedy this, and 
what its terms for this supply will be. 


St. Anne's-on-the-Sea.— YEaR’s Workine. — The 
annual accounts for year ended March 31st, 1919, show a total 
revenue of £22,722, compared with £21,221 for the previous yeur. 
The total expenditure was £18,989, compared with £17,607, leaving 
a gross profit of £3,733. The number of units sold was 1,560,749. 
a decrease of 17°7 per cent. Units sold for public lighting 
numbered 86,379 ; by contract (traction), 469,060 ; private lighting. 
299,005}; power and domestic, 706,305. Number of consumers 
was 2.017, an increase of 75 ; the year's surplus on the munitions 
account was £1,253. 


Stalybridge. — Price Increase. — Stalybridge, Hyde, 
Mossley, and Dukinfield Joint Tramways and Electricity Board has 
decided to increase the cotton-mill scale of charges for energy 
from 20 to 30 per cent. 


Sunderland.— ACcIDENT.—The electricity supply com- 
pletely failed for over an hour on the 29th ult., by the failure of 
the governor gear on a new 7,500-KW. turbo-yenerator which is 
being installed at the Hylton Road works. The new generator is 
still in the hands of the constructing contractors, and had been 
carrying the load satisfactorily for about 24 hours before the 
breakdown. The old plant had to be brought into operation while 
the new machinery was being put in order again. so 


Wallesley.— Paik Increase.—The T.O. has been 
recommended to increase the price of electricity for lighting from 
5d. to 54d. per unit, and for heating and cooking from 24d. to 24d. 


Walthamstow.— Loan Sancrion.—The M.H. has sanc- 
tioned the borrowing of £2,437, £2,348, and £1,837 for over 
expenditure, mains, and services, and approves generally of the 
proposals for the installation of additional plant, but proposes to 
defer issuing formal sanctions to loans for this purpose until prices 
based upon provisionally accepted tenders are submitted. 

COAL CONSUMPTION.--A return has been received from the 
B. of T. (Coal Mines Department) with respect to the consumption 
of coal in the electricity undertaking, compared with other under- 
takings of a similar size throughout the country, the figures showing 
that for the year ended March 31st, 1918, the pounds of fuel con- 
sumed per unit generated was 2°81, with a thermal efficiency of 
10°12, whilst for the vear ended March 31st, 1919, the fuel consumed 
was 2°77 lb., with a thermal efficiency of 10°72. Inthe group of 1}4 
stations throughout the whole country, in which Walthamstow 
is included, Walthamstow is in the third place, whilst in the 
groupof 34 stations situated in the Metropolitan area, Walthamstow 
occupies the first place. 


TRAMWAY AND RAILWAY NOTES. 


Accrington.—PaRcELs SERVICE. — A report on the 
working of the tramways parcels department shows an adverse 
balance in consequence of the increased wages and war bonus of 
the staff ; charges have been increased. 


Birkenhead. YEAR’S WorKING.—The accounts for the 
year ending March 31st, 1919, show an income of £114,974, an 
increase of £17,137; working expenses, £69,249 ; profit, £45,725, 
£29,225 of which was relegated to sinking fund, income-tax, &c. 
The available balance of £16,500 was partly used in aid of the 
rates, the rest being relegated to the reserve and renewal funds. 
The total number of passengers numbered 23,942,837, an increase 
of 3.404,361 ; total number of units used, 2,812,760, against 
2.708.495. The parcels traffic revenue was £196, against £206. 
The feeder cables from the generating station to Conway Street, . 
and from the generating station to Borough Road, which during 
the past three years have been yiving considerable trouble, have 
been replaced by new cables of larger capacity, and an additional 
cable has been laid from the generating station to Claughton Road. - 
The work was carried out by Messrs. W. T. Henley's Telegraph 
Works, Ltd., at a cost of £4,899, less the scrap value of the oli 
cable. In March, 1919, an order was placed with Messrs. The 
B.T.H. Co.. Rugby, for 12 car sets of electrical equipments, with 
35-H.P. new type ventilated motors, at a cost of £490 10s. per car 
set. These form the first instalment towards replacing the existing 
type 20-H.P. motors. A commencement has also been made towards 
the replacement of some of the worn-out Peckham type of truck, 
10 new ee of the Brill type having been ordered. 

The motor-’bus service, powers for which were obtai i 
1914, could not be inaugurated during the war. An oe eee 
placed as soon as possible, after the signing of the Armistice w `` 
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Messrs. Leyland Motors, Ltd., for 10 ‘buses, and delivery has now 
been commenced. A service, between Rock Ferry and Moreton, 
has been instituted, and ot her services will be run to the surrounding 
districts. 

The collections on the cars for war charities ceased at the end of 
January, 1919, after being carried on for three years. The follow- 
ing total amount was realised. £6,874. In addition to ordinary 
repairs, the following work has been carried out during the year :— 
110 wheels re-tired, 44 broken axles replaced, 1,298 yards trolley 
wire renewed, 6,120 yards guard and suspension wire renewed. 


Blackpool.—Coai SHorTaGe.—Apart from the railway 
strike, there is a great shortage of coal, and the Sunday service of 
Corporation tramcars has been suspended .until further notice, 
whilst the week-day service has been cut down by one-half. 


Bradford.—NeEw Caks.—A new tramcar of the closed-in 
kind was put into use on the Greengates section, last week. It has 
been constructed at the Thornbury car shed, and specially adapted 
to go under a very low railway bridge on the route. Hitherto only 
open-deck cars have been used on this section. 


China.—NrEw Tramway.—A concession for the con- 
struction of a tramway system in Canton has been granted to a 
syndicate composed of two British subjects and one Chinese. 


Continental. —BeELGIUM.—The Brussels tramway men 
were to call a strike for Monday last. The companies were 
willing to consider demands for higher wages if increased fares 
were authorised, but the Inter-Communal Tramways Commission 
has refused this permission. 


Dartford.— Time Extensiox.—The B. of T. has granted 
one year's extension of time to Balfour, Beatty & Co., for the 
construction of the tramway between the terminus at Stone, and 
the commencement of the Gravesend system. 


Ilford. —New Cars.—The cost of new cars is reported 
to be £2,016 each, compared with £700 before the war. The new 
cars, however, are of improved type, and will carry more passengers, 


Lincoln,— Yrar’s Workinec.—The annual report on the 
working of the Corporation tramway department for the year 
ending March 31st, 1919, shows gross profit of £5,806, an 
increase of £1,312, from which services of debt and war service 
allowances, £2,677, have been met, leaving a net profit of £3,236. 
an increase of £1,376, to transfer to depreciation account. 
Working expenses increased by 30 per cent. to £8,280. Passengers 
carried numbered 2,581,030 ; passenger traffic increased by 21 per 
cent., and workmen's traffic by 9 per cent. In a few months’ time 
the G.B. stud system of working the cars will be abandoned. The 
permanent way has had to be largely neglected, and during the 
current year some systematic re-paving will have to be undertaken. 
When the overhead system is completed, the iron stud heads of the 
G.B. equipment will be removed, but the underground conduit will 
be left in its present state. 


London.—For Monday’s meeting of the L.C.C., reports 
down for consideration from the Highways Committee, which at 
present has before it a number of schemes for linking up the 
present tramway termini and extending the system. include 
the following :—(a) That the Government be asked to set 
up forthwith an independent body to consider the full 
scheme of tramway development projected by the Council, and 
to hear any objections that may be raised to such scheme by the 
local authorities, and that such body be empowered to make such 
modifications in the scheme as it may think fit after hearing the 
evidence submitted to it by those concerned; (b) That it be 
referred to the Parliamentary Committee to take the necessary 
steps to obtain the suspension of the Standing Orders of Parlia- 
ment so as to provide in respect of tramway schemes to be intro- 
duced in the session of 1920 that the Council shall be enabled to 
place such schemes before Parliament for consideration, notwith- 
standing the fact that it may not have secured all the requisite 
consents of the local and road authorities under standing orders to 
the introduction of the necessary Bill; (c) That the Minister of 
Transport be asked to receive a deputation from the Council in 
support of the proposals contained in the foregoing resolutions. 

With regard to auxiliary omnibus services the Committee recom- 
mends :—" That notice be given by public advertisement of the 
intention of the Council to consider at its meeting on October 2] st 
a proposal that it shall take the necessary measures for promoting 
in the session of Parliament of 1920 legislation to enable the 
Council to own omnibuses, and to run in, and in the vicinity of, 
the County of London auxiliary omnibus services for the linkiny 
up of tramway dead-ends and for other specific purposes, and to 
defray out of the county fund the cost and expenses of so doing.” 

ACCIDENT,—The whole of the L.C.C. system was stopped at 10 a.m. 
on the Ist inst., for 30 minutes, due to a mishap to a boiler at the 
Greenwich generating station. 

Two L.C.C. tramway cars collided on Friday last at the junction 
of Lambeth Road and St. George's Road, and delayed the service. 


Mexico.—The Mexico Tramways Co. announces that, 
owing to its being impossible to complete construction of the 
tramway between the City of Mexico and Puebla, an arrangement 
has been made by which the time-limit has been extended for 
6+ years. 

Nelson.—Loan.—The T.C. has, owing to the dangerous 
coudition of the present building, applied for a loan of £25,000 for 
the erection of a new car shed. 


Peru.—STRIKE.—A strike of electrical employés com- 


pletely stopped the Lima Light and Power Co.'s tramways on 
Saturday. Employés of commercial houses threatened to strike also 


Southport,— YEAR’s WoRKING.—The accounts for the 
year ended March 31st, 1919, show a total revenue of £53,492: 
expenditure, £33,144; gross profit, £20,348, of which £5,066 was 
relegated to the sinking fund ; £2,100 was handed over in aid of 
the rates, and the net profit of £505 was placed to the appropriation 
acoount. Passengers carried numbered 8,842,687, the electricity 
used totalling 728,530 units. 

Sunderland.— ExtTENsIoN.—The Tramways Committee is 
recommending the T.C. to agree to the construction of a single 
loop line in the centre of the town in order to relieve the present 
congestion in Fawcett Street. The new loop would be ria High 
Street, John Street, and St. Thomas Street. 

United States. — Rambway ELECTRIFICATION. — The 
Chicago, Milwaukee, and St. Paul Railroad is about to inaugurate 
another 110 miles of electrified line from Othello to Cle Elum, 
Wash., including a crossing of the Columbia River. By January 
lst the remaining 135-mile stretch of the line from Harlowton, 
Mont, to Settle, will be completely electrified, 885 miles in all, or 
within 200 miles of half the entire length of the St. Paul-Settle 
line. The last stretch from Cle Elum to Settle, 130 miles, will cost 
from 25 per cent. to 40 per cent. more, relatively, than the 
preceding sections. 

BATTERY LOCOMOTIVES.—For conveying shells through the 
various processes and for hauling chemicals at Edgewood Arsenal, 
Baltimore. the U.S. poison-gas factory, some eight miles of narrow- 
gauge railway were laid, 16-lb. rails being used, laid to a 21°6-in. 
outside gauge. The cars were four-wheeled, ball-bearing, outside- 
flanged, and 15 battery locomotives furnished the necessary power ; 
loads of 100tons were frequently hauled by asingle locomotive. The 
maximum gradient did not exceed 2 per cent. Signals were 
arranged, and trains were operated night and day.— Zech. Rev. 


York,—Loan.—The Tramway Committee recommends 
plication for a loan of £3,200 for a site on which to erect a 
new car-shed. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—The increasing volume of commercial 
traffic over the lines of the Eastern and Associated Telegraph Com- 
panies, since the signing of Peace, is causing heavy congestion and 
delay to telegrams. The companies appeal to the public to refrain 
from using cables except for messages of the most urgent import- 
ance, and also, in their own interests, to curtail the length of 
telegrams as much as possible, 

France.—A!l restrictions regarding the exchange of 
telegraphic correspondence in France have been suppressed. 
Telegraph offices will now accept telegrams under pre-war conditions. 

A director of the British Chamber of Commerce at Paris has 
undertaken to make “ personal representation ” to the authorities 
in London about the unsatisfactory conditions of the postal, tele- 
graph, and telephone services between England and France. 


Holland.—The Dutch Government expresses its willing- 
ness to grant the telegraph and telephone employés an increase of 
wages a8 from July lst, but a strike, nevertheless, is still possible. 


North Sea Cabie.— Direct cable communication between 
Copenhagen and England was re-established on Tuesday. Since 
Saturday afternoon messages had had to be sent through Sweden. 


Telephone Service.—A reply has been received by the 
York City Councii with respect to the recent complaints of the 
inadequacy and unsatisfactory condition of the telephone service 
between York and Leeds, in which the Postmaster-General states 
that the delays have been consequent upon the war conditions. 
It is now proposed, however, to install a new combined exchange 
in the Post Oftice in place of the three exchanges now operating 
there ; the type of switchboard has not yet been detinitely decided. 
A new cable is also to be laid between the two cities, and arrange- 
ments are being made in Leeds for the betterment of long-distance 
calls. A new switchboard is being installed in the present local 
exchange in order to effect an improvement in the local and 
junction services. The Estates Committee, in reply, has strongly 
urged the importance and advantages which attach to the adoption 
of the automatic telephone system in the city. 


Wireless Communication.—The Air Ministry makes the 
following announcement :—-Wireless communication has now been 
established between the civilian aerodromes at Hounslow (London) 
and Le Bourget (Paris). Messages can be transmitted between 
6.45 a.m. and 7 p.m., Greenwich time. Wireless communication on 
this route is only available for "Air Service messages "—viz., 
messages regarding the arrival and departure of aircraft, weather 
reports, and urgent messages asking for assistance, &c, Messages 
of a private or personal nature will not be transmitted. Informa- 
tion as to the handing in and delivery of messages, &c., can be 
obtained from the Civil Aviation Traffic Officers at the aerodromes. 

The Ministry of Shipping announces that arrangements have now 
been made for intercommunication by wireless telegraph between 
ships while in ports of the United Kingdom. Shipowners may 
therefore communicate by wireless telezraphy with their ships in 
their own or other ports employing any of their ships lying in the 
owners’ port for this purpose. | 
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CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in whioh the “ Official 
Notice" appeared.) | 


OPEN. 


_ Australia. — SypNEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.* 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne, * 


Edinburgh. — October 13th. Corporation. Electric 
ted installation under the new housing scheme. (September 
26th. 


Glasgow.— October 24th. Parish Council and District 
Board of Control. Electric lamps. Forms from the Inspector and 
Clerk, 266, George Street, Glasgow. 


Madagascar.— March 1st, 1920. Directeur des Travaux 
Publics à Tananarive. Installation of generating station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overbead 
transmission and distribution lines, and establishment of service 
ia the city. Ministère des Colonies, Paris. 


' Manchester, — October 14th. Tramways Committee. 
Steel girder tramway rails. Specification, &o., from Mr. J. M Elroy, 
General Manager, 55, Piccadilly, Manchester. 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Stepney.— B.C. :— 


6,200 tons of screened peas and nuts at prices varying from 386. 2d. to 
86s. 7d. per ton.—E. Foster & Co. 
1f0 tons of mixed washed singles, 40s. 8d. per ton.—Oory Bros. & Co., Ltd. 
' Apparatus for improving the vacuum of turbine condensers, £573.—Hick, 
Hargreaves & Co., Ltd 


FORTHCOMING EVENTS. 


Electro-Harmonic Society.—Friday, October 10th. At the Holborn Restaur- 
ant (Venetian Chamber). At8p.m. First smoking concert. 


danior Institution of Engineers.—Friday, October 1Cth. At the Shipping, 
Engineering and Machinery Exhibition, Olympia, W. At7.80p.m. Lecture 
on ‘Some Hydraulic Exhibits,” by Dr. H. 8. Hele-Shaw. 

Friday, October 17th. At 89, Victoria Street,8.W. At 7.30 p.m. Paper 

on “The Manufacture of Collapsible Tubes,’’ by Mr. E. R. Sharpe. 

Birmingham and District Electric Club.—Saturday, October 11th. At the 
Grand Hotel, Birmingham. At7 p.m. Paper on ‘“‘ Notes on Private House 
Electric Lighting Installations,” by Mr. C. M. Walter and Mr. R.G. Marsh. 

North of England Institute of Mining and Mechanical Engineers.— 
Saturday, October llth. At the Wood Memorial Hall, Newcastle-on-Tyne. 
At 2.30 p.m. Ordinary meeting. 


international Shipping. Engineering and Machinery Exhibition. — 
» Open until October 17th. At Olympia, West Kensington, W. 


NOTES. 


The Electrical Eye—Speaking at the British Associa- 
tion, Bournemouth, Sir Oliver Lodge gave a sketch of a new theory 
of vision. We see very much better than we ought to, if we judge 
only from the degree of light, and there seems to be an electrical 
energy in the eyeitself which “ shoots off electrons.” In short, the 
eye is an electrical sense organ of intense sensitiveness and energy, 
which energy is liberated by the light falling upon it and allowing 
it to make use of its atomic energy. 


U.S. Coal Production.—The official figures of the 
American Geological Survey relating to coal production show that 
for the year 1918 there was a total output of 579,386,000 net tons 
of bituminous coal, a figure less by 1'1 per cent. than the estimate 
published eight months ago. The total production of coal, 
anthracite, bituminous, and lignite, in 1918, was 678,212.000 net 
tons. Pennsylvania ranked first in output, with West Virginia 
second and Illinois a close third. The number of men employed 
in the production of bituminous coal in 1918 was 615,300, com- 
pared with 603,143 in 1917. The average number of days worked, 
the highest recorded, was 294, compared with 243 in 1917. The 
total value of the production of the bituminous coal mined in 
1918 was nearly $1,500,000,000, and of both bituminous and 
anthracite coal, $1,828,423,000. The average value per ton 
realised for bituminous coal was $2°58, compared with $2°56, the 
estimated weighted average of the established Government prices 
10 effect throughout the year.— Hlectrieal Reriew, Chicago. 


Australian Electric Steel. — The Australian Electric 
Steel Co. was formed about two-and-a-half years ago, with head- 
quarters at Sydney. The plant at present in use isof comparatively 


‘small output, namely, some 2,000 toms per.annum, but the firm is 


already engaged in duplicating it, and will shortly be erecting a 
similar plant, supplied with power from the Government Electric 
Power Station of Western Australia, on a convenient site close to 
Perth. In order to carry out these developments it has been 
necessary to increase the capital of the company from £40,000 to 
£160,000. Of the various raw materials that are used there is 
practically only one that it is absolutely necessary to import. On 
the other hand, with the exception of carbon steel castings, all the 
other products of the industry, such as special alloy steels, are 
admitted duty free. Some idea of the scope covered by the com- 
pany in its manufacture of high-grade steel by the electric process 
may be gathered from the following. Its manufactures comprise 
a full range of carbon-steel castings, according to the purpoee for 
which the material is required. Included in the various low-carbon 
articles which have been turned out are :—Steel furnace jackets 
for copper furnaces, Jarge annealing pots for wire annealing, and 
cast steel locomotive frames. There are also being made cast steel 
hydraulic cylinders, Huntingdon mill rings, and other wearing 
parts for grinders and crushers, varying from medium to high- 
carbon steels. In addition, ingots for locomotive tires and axles 
have been manufactured for several State railways, as well as steel 
for well-boring tools and bits, and for crankshaft forgings for gas 
engines, compressors, &c. In alloy steels, the company is making 
chrome-steel parts for grinders and crushers ; aleo the whole range 
of manganese steel parts. Included in the operations are chrome- 
vanadium steel for piston rods, nickel steel for pump spindles, and 
other alloy steels. Ferro-silicon has also been made in fairly large 
quantities, as well as ferro-chrome; and it is anticipated that 
ferro-manganese will be manufactured shortly. It is also claimed 
that there will be no difficulty in making steels to the specifications 
required for aeroplane construction. The development of this 
important industry will depend entirely upon the attitude of the 
sacle towards it through the tariff.—JZron and Cual Trades 
rieu’. 


A Wire-Testing Extensometer.—An extensometer for 
testing wire and other thin sections has been developed at the 
research laboratory of the Westinghouse E. and M. Co. It consists 
essentially of a metal block to which two flexible side pieces are 
attached, the free ends of these carrying rollers; the wire to be 
tested is clamped at the block and passes between the rollers. 
Extension of the wire between the blocks and rollers due to 
loading the wire results in rotation of the rollers, which are held in 
contact with the wire by the flexibility of the side pieces. Light 
from a small struight-filament galvanometer lamp passes through 
a collimating lens to a mirror in the axis of one roller. From 
there it is reflected to a similarly placed mirror on the other roller, 
and reflected from there to a white scale divided into millimetres. 
An extension of approximately ‘0001 in. causes a movement of the 
spot of light by a distance of 1 mm. on the scale; the position of 
the spot of light could be read to 4mm. According to the Journal 
of the Franklin Institute, the instrument has been in constant use 
over ® period of several months with very satisfactory resulta. 
Specimens have been tested having sectional areas ranging from 
one-tenth to twenty millionths of a square inch, with satisfactory 
results. A patent application has been made covering this 
instrument. 


An Electric Furnace Regulator.— Za Nature describes an 
automatic regulator for low-temperature electric furnaces, invented 
by M. Lequex, whereby the temperature is accurately controlled, 
The device consists of a glass tube inclined at 30°, and connected at 
its upper end with a vessel containing a fluid which undergoes con- 
siderable dilatation under the action of heat. The lower end of the 
tube connects with a vertical cylinder containing mercury in which 
is an adjustable piston. In the sloping tube, where the meroury 
enters up to a certain height, are spaced platinum contacts con- 
nected with points on the coil of a rheostat. The device is placed 
in the furnace, and when the latter is cold the platinum points are 
short-circuited by the mercury. The furnace, therefore, receives 
the full current. With a rise in temperature the liquid in the 
upper vessel expands and forces down the mercury, thus putting 
into circuit a succession of the various sections of the rheostat 
connected to the platinum points and diminishing the current. 
The device is intended primarily for laboratory furnaces heated by 
electricity, but the same principle may be applied to other forms 
of apparatus so heated.— English Mechanic. 


“Too Much of the Hun,”—Addressing the annual 
meeting of John Brown & Co., Ltd., at Sheffield, on September 29th, 
Sir Charles Ellis said that the Coventry Ordnance Works were con- 
cerned with armaments pure and simple, and they could not 
possibly be continued under existing conditions. The company 
had there, however, a very large plant of modern and valuable 
machinery, and the directors came to the conclusion that the best 
purpose, apart from armaments, to which this machinery could be 
adapted was in connection with large electrical installations. 
They had accordingly made arrangements, which they considered 
perfectly satisfactory, to join forces with other large electrical 
machinery producers, and the English Electric Co., Ltd., had 
been formed, which would be capable of dealing with every 
class of electrical installation, from the biggest to the smallest. 
It was, he thought, a very important and a very valuable decision. 
The English Electric Co. was a purely British concern. There had 


been rather too much Hun about some of the electric companies _ 


and they were determined to keep themselves a British concern 
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Fuel Economy in Power Production. — At a general 
meeting of the South Wales Institute of Engineers, held at 
Swansea, on September 28rd, Mr. H. T. Wales in the chair, 
discussion was continued on the paper of Mr. W. T. Lane on 
“ Fuel Economy in Power Production.’ Prof. Frederic 
Bacon, referring to the author’s citing of a 5,000-K.v.a. tur- 
bine with a guaranteed consumption of 10.2 lb. of steam per 
KW.-hour, or 7.6 lb. per H.P.-hour, claimed that South Wales 
thus possessed the most economical steam turbine yet pro- 
duced, because the figures were evidently based upon a plant 
inentioned in his last paper by the late Mr. George Hann as 
being on order by the Powell Duffryn Co. This record the 
professor compared with a Parsons turbine set of 12,500 k.v.a. 
capacity at Rotherham, the guaranteed consumption of which 
was 11.5 lb. of steam per KW.-hour, and with a 30,000 K.v.a. 
turbo-generator at the same station with a guaranteed con- 
sumption of 11.1 lb. of steam per kw. hour. Thus Mr. Lane 
could point in South Wales to a turbine of only one-sixth the 
size of this mammoth having a guaranteed consumption of 
1 lb. of steam less per kwW.-hour. 
speaker, there was an explanation of this. It might be that 
the steam pressure was not less than 350 lb. to the sq. in., 
with temperatures running up to 750 deg. F., which would 
approach the limit of what could be attained with such steel 
castings and steam pipes as were now available. E 


The Rallway Strike—On the 1st inst. a meeting was 
convened by the Transport Workers’ Federation to consider 
what help should be given to the N.U.R. in the strike. The 
tramway and omnibus workers postponed action till after the 
conference. Over 30 unions are afħliated to the Federation, 
and in addition the following organisations outside were 
invited : Engineers, shipbuilders, printing trades, electricians, 
railway clerks, postal federation, National Federation of 
General Workers. 

Minor sabotage was reported as under: Signal wires were 
cut at Swanage; keys were removed from rails at Snate 
Junction (G.B.R.); Hoe Street (G.E.R.) strikers threatened 
a working gang; and at East Malden (N.E.R.) a platelayer’s 
lorry was put on the lines. : 

The Central London Tube railway reopened at noon on the 
lst inst. between Shepherd's Bush and Liverpool Street. 
From Waterloo (L.S.W.R.) more trains were put on the 
Hampton Court-Surbiton-Wimbledon electric line, and’ on the 
L.B.S.C.R. the Victoria-Streatham Hill electric service was 
maintained. The Piccadilly Tube restored on Thursday, last 
week, a service between Hammersmith and Finsbury Park; 
trains were also running on the Inner Circle between Liver- 
pool Street and Edgware Road. The District Railway ex- 
tended its service at noon to Aldgate East, and on Friday 
morning to Ealing Broadway. The Waterloo (L. & S.W.R.) 
Barnes, Twickenham, Hounslow, Brentford electric service 
was commenced on Thursday morning The resumed electric 
services gave Welcome assistance to the public and consider- 
able relief to the traffic congestion generally. On Thursday 
and Friday the Government took a firm stand on its con- 
dition that the railwaymen must return to work before the 
Wages negotiations were resumed. Mr. J. I. Thomas still 
refused to accept this, and announced that the negotiations 
had broken down. The Transport Workers’ Federation de- 
ferred action till Tuesday, but the Croydon omnibus and 
tramway workers passed a resolution in favour of a strike 
within 24 hours. . i 

Mr. J. Meakins, presiding at a mass meeting of the Elec- 
trical Trades Union, National Union of Enginemen, Firemen 
and Electrical Workers, the Workers’ Union, and the 
National Union of General Workers on Thursday last week 
said the Joint Negotiating Committee of the four Unions had 
met to discuss the situation, and the following resolution was 
passed: ‘That this committee have had brought to their 
notice that members of the Electrical Power Engineers’ Asso- 
ciation and others are ' blacklegging ’ members of the N.U.R. 
and the E.T.U. now out in the dispute on the railways, and 
we ask the executives of the four Unions to grant permission 
to their London District Committees to withdraw their mem- 
bers from any power station in the London district who are 
supplying oftcials, men, or current to any railway under- 
taking.” 

The Bakerloo Tube began running on Saturday morning 
between the Elephant and Castle and Paddington, also the 
Hampstead Tube branch between Highgate and Leicester 


Square was reopened. Failure of power caused a stoppage. 


of the Underground railways between 8.45 and 9.15 a.m. on 
Saturday. The District, Hampstead (and Highgate), Picca- 
dilly, and Bakerloo lines were involved. On Friday the 
power station at Neasden was reported to have been in com- 
mission all along by the aid of volunteers, and from the I. 
& N.W. station at Stonebridge Park power was available for 
all electritied sections of the L. & N.W. and North London 
railways. Further acts of sabotage were reported, including 
several attempts to derail trains in different parts of the 
country; an engine was damaged at Glasgow. Attacks on 
volunteer workers, including the throwing of corrosive liquid 
when one man received bad injury to his eyes, and supposed 
attempts to shoot employés and officials, were also reported. 

The strike was settled on Sunday afternoon, the ninth day 
of the stoppage. The terms are as under: Work to be re- 
sumed forthwith: negotiations on new standard rates to be 
completed before December 31st; present rates of wages to 
reinain until September 30th, 1920, instead of March 31st, as 


No doubt, added the - 
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previously pledged; and minimum rate for adults to be dls. 
per week until the cost of living has fallen another 5 per cent. 
(to 110 per cent. over pre-war level). Briefly, the settle- 
ment gives the Jowest-paid men an immediate increase of 
Ys. per week; iè assures every man his present pay. for nine 
months longer than the agreement come to last March, and 
increases by six months the Government’s pledge, given last 
week, that wages would not be affected before April. 

Our correspondents report that industrial concerns in Leeds 
which depend on steam power feared stoppage.-becanse.. of 


shortage of coal consequent @n-the railway: strike,: but -the 
situation was greatly eased by the use of..the canals. - Two 


big firms, however, had: to close down, All, engineering. and 
textile factories using Corporation electrical -power,: on : the 
other hand, were. assured that there was little, reason. for 
uneasiness, as the electrical department had ;secured good 
stocks af coal.. r Tapki e >a : a (Wega a ete Poveda 

It was found. necessary, owing to the restricted coak sup- 
plies and the difficulty of transport that arose, to arrange-for 
curtailed services on the Dublin and Belfast (electric) tram- 
way routes, and in the case ef Dublin for the withdrawal -of 
all services after 8.30 p.m. . The electric ‘hghting supplies, 
public and private, were economised to some extent, but not 
compulsorily. Power for industrial purposes was yell maip- 
tained. At Rathmines Urban Council it was’ repo ‘that 
three week’ supply of coal was: held at the electricity works. 


Radio-telegraphy by Invisible Infra-red Radiation.— 
Messrs. J. H. Stevens’ and “A; Larigaldié" have perfected .a 
detector apparatus, particulars of Which’ have Trecently’ been 
communicated to the Paris Acadeiny of Sciences: With their 
device they have been able to obtain records of infra-red 
radiations over distances of mořė than’ 20 km., the ‘best results 
being obtained with a thermocouple. In the tests as carried 
out the source of emission was’ an arc or electric lamp pro- 
jector, the luminous flux of which was absorbed’ by a filter 
screen, a black glass coated’ with manganese dioxide or gela- 
tine. ~ These screens absorb 50 a cént. of the total energy, 
but do not allow any rays whic 3 
mum of radiant energy; the thermopile being placed at the 
focus of this mirror. A metal plate 1/100 mm. thick is auto- 
genously welded to the point of *a crystal of high thermo- 
electric power. The thickness of the plate and: the diameter 
of the point of contact were kept as low as possible so ‘as to 
form a whole of very low thermal capacity. :The best: results 
were obtained with a platinum plate and a crystal of teHuridm 
tempered and welded in the direction of crystallisation., The 
junction is enclosed in a glass bulb having a special window. 
The thermocouple 1s mounted at the terminals of a lamp 
alplitier, the current being broken by a ticker of musical 
frequency. A potentiometer is connected up in the circuit 
in order to obviate all eddy currents due to the surrounding 
conditions which might cause a difference of constant tem- 
perature between the two junctions.. The diminution .in the 
radiant energy captured at the receiver is generally, propor- 
tional to the distance covered from the transmitter, but 
regard must be had to the absorptive power of. the atmo 
sphere, which is sometimes low and sometimes considerable 
according to the proportions of water-vapour, fog,- dust, &e. 
Where the thermopile is not used in telegraphy but in pyro- 
metry, in tele-mechanics, or for revealing the presence: of 
bodies whose temperature differs from that of the surround- 
ings (e.g., of icebergs at sea), its current is passed into.a 
fairly sensitive galvanometer to give a deflection. of 3 to:4-mm. 
er micro-ampere (2 to 3 ohm coit). For ships the: atthors 


ave designed a special double pivot galvanometer of the:same — 


sensitivity as the previous one, which is: capable’ of ~workiig 
in any position and is unaflected by pitching or rolling., 

September, 1915, signals were exchanged between two stations 
14 km. apart. The transmitting station was provided with 
an arc projector of 1.50 m. In May of this year signalling 
experiments were made between two stations 7,500 metres 
apart. At the transmitting station there was a 0.40 m. mirror 
and. an 800-watt nitrogen-filled electric lamp; while at the 
receiving station a gilt mirror of 0.24 m. was used.—Téclinical 
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Japanese Electric Rallways.—In 1895 the first practical 
electric railway was put into service. This, the Kyoto rail- 
way, was a success from the start, and there are now 90 elec- 
tric railway companies in Japan, including 16 which have limes 
under construction. Tokyo, and some of -the largest ‘cities, 
possess municipally-owned electric railways. Electrification -of 
the steam lines has made very, slow progress, but. there’ 1s 
abundance of undeveloped water-power in the country.. Pab- 
senger traffic between Tokyo and Yokohama is mainly hauled 
by electric power, and the long tunnel at Usut has beef com- 
pletely electrified panget as well as freight traihs being 
hauled by powerful electric locomotives. As a business pro- 
position the electric railway in Japan is not very .profitaple; 
but there is still a field for new interurban and suburban rail- 
ways. A great variety of gauge is in use, the, 3 ft..6 iù. pre- 
dominating. As a general policy, the single-trolley system 38 
used on suburban railways, and the double-trolley contact 
system is standard for street tramways. High-speed electric 
railway operation between Tokyo and Osaka, :a distance ‘of 
356 miles by the present steam route, is contemplated, and 
powers are being sought from the Government to enable the 


project to be carried through. — . ee 
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French World-wide Wireless’ Scheme.—In a recent 
issue of the Génie Civil M. Boutillon, head of the Government 
-wireless department, outlined a scheme now under considera- 
tion in France for embracing the whole globe with wireless 
‘stations erected wholly on French territory. As the result of 
a mission to America in 1917, at the instance of the Adminis- 
tration of Posts and Telegraph, to study the great wireless 
systends on the New’ World, the anthor had come to the con- 
clusicd that'to sufticiently assure the continuity of communica- 
tion at great distances it was needful to adopt powers much 
higher than those now usual. ‘All the great stations in exist- 
ence-(with rénges from 5,000’ to 8,000 km.), with the excep- 
tion‘of Nauen, employ powers between 200 and 400 Kw., and 
possess antenne# ranging in height between 150 and 200 metres. 
‘Phe energy radiated. from them ‘is’ over abundant in the 
periods - most: -favourable for transmission, but is insufficient 
when,- as often in sutniner, ‘to unfavourable conditions of 
4ransmission are added strong atmospheric disturbances. Com- 
‘muhieatiod then muy remain impossible often for many hours 
together.. To overeome this inconvenience the author holds it 
needful to raise the power to at least 1,500 KW. and adopt 
afitenne of- ut: least 500 metres'in height. As to the system 
ef -emission- the wuthor, although he has specially devoted 
himli to- perfect: the musical spark oscillation method, 
yéeognises -that for cotminunication to a great distance, the 
general. practice -decidediy and almost without exception 
favours ‘the use of the continuous waves. With stations of the 
pdwer proposed and having ranges up to 7,000 kin. it would 
te-possible to- communicate for six hours each day in summer 
and-12 hours in winter, while the use of multiplying adjuncts 
would allow ;of the increase of transmission from the usual 
6 words per minute to WO words, and the issue and recep- 
tion--of more telegrams with the' same antenue. But in 
unfaveurable conditions it would always be possible to transmit 
át a Speed of 20 words per minute as the periods of interrup- 
tion Would be shorter and fewer on account of the great power 
employed. ‘As regards the world-embracing network, the 
putbor proposes-a continuous line of stations of about 6,000 
km. range, which, starting on the west, will comprise the 
stations at Tahiti, Nouvelle, Calldonie, Indochina, Djibuti, 
gad France, where splitting into two: arms it will terminate 
at. the Senegal. and Martinique stations respectively. The 
centre of the network is naturally plaeed in France, and 
comprises, &@ station of. medium power able to communicate 
with North Africa and three stations of great power to com- 
munigate yespéctively..with (1).the United States; (2) Mar- 
tinique: and.. Brazil; (3) West Africa, and with Djibuti. In 
West. Africa; at Djibuti, and in Indo-China there will be double 
stations (one of great power to communicate at great dis- 
tances, and one of medium power for local uses). In detail the 
network will comprise’ (1) a quadruple station in France (three 
&tatioris of great power and one of medium power); (2) Three 
double stations; West Africa, Djibuti, and Indo-China (one 
large. station. and one medium); (3) three stations of great 
power; Martinique, Nouvelle Caledonie, and Tahiti; (4) six 
atations of medium. power :. Morocco, Algeria, Tunisia, Congo, 
Madagascar, and French India. As to the organisation of the 
multiple stations the author proposes to place transmission 
centres at considerable distances one from the other. For 
stance, ia France .the four transmission centres will be 
atuated at Arles,- Nimes, Bordeaux, and Basse Loire. Recep- 
ton: posts may be placed near those of transmission, and at 
sucha distance as to permit the service in duplex or (and 
this solution the author seems to prefer) may united in 
a siigle centre of reception near Paris, in which case they 
will command..by wire’ with the four transmission posts. 


_Reorganising. the .A.I.E.E.— A most thorough-going 
revision of every line of association activity has been proposed 
by the Development Committee of the A.I.E.E. Briefly, these 
changes involve an enlargement and popularisation of the 
Proceedings. -More officers from a wider area with fewer 
meetings. Decentralisation—the fostering of local sections; 
the holding of meetings elsewhere than in New York; the 
prmation of a New. York section. The encouragement of 
younger meinbets entering into activities. ‘The wider par- 
trae of the engineer in public affairs. The federation 
Wit Fisk ies trent bodies, both locally and nationally. 


The ‘broader education of engineers to be secured by a six- 
sar College course. bie be 
.2bese proposals are almost revolutionary in the breadth of 


TeoRganisation they propose, but so nicely are they suited to 
the spirit Of the association, that in regard to most of them 
very little has been heard except in their commendation. It 
1§ generally. recognised that the engineer should take a more 
Prominent part in public affairs and the federation of local 
engineering branches to present a stronger unit of influence 
i$ merely a reflection of a principle already recognised. The 


reeented..in-raddition ta the technical papers, there . has 
Qveoped a widespread protest. against the transformation 
-the Proceedings into merely. another technical iuagazine. 
6. atteropt to. extend the advertising columns is felt to be 
ah; unwarranted intrusion; of. the association into the field of 
tha,- hajca} Press aie: which it bas no aspiration to 
ampete. -[t.1s of; course recognised that under no considera- 
we should the technica] standards of the pron be lowered. 
nder some protest, but under the urge of a broader service, 


~ ; Ra ; ooe d 
the technical Press has gradually come to occupy & semi- 
popular field in which the severely scientific subject of special 
application plays only a limited part. Nevertheless, these 
treatises have their legitimate and important place—when a 
man wishes to find up-to-date technical data on a given parti- 
cular subject, they should be available. Most legitimately, 
the refuge of such papers has been their publication by engi- 
neering societies. j 


X-Ray Chemical Aualysis.— The method of X-ray crystal 
analysis developed in the research laboratory of the General 
Electric Co. just before the war is, being further developed, 
as a method of chemical analysis, which promises to have a 
wide field of application in that it gives the form of chemical 
combination of each of the elements present, says Mr. A. W. 
Ifull in the Journal of the Franklin Institute. The method 
consists in reducing the substance to be examined to powder 
fourm, placing ìt in a sruall glass tube, sending a beam of 
monochromatic X-rays through it, and photographing the 
diffraction pattern produced. The only apparatus required is 
a source of voltage, an X-ray tube, and a photographic plate 
or film. The amount of material necessary for a determina- 
tion is one cubic millimetre. The method is applicable to all 
chemical elements and compounds in so far as they are erystal- 
line in form. The rays from the X-ray tube pass first through 
a filter, which absorbs all but a single wave length, then 
through two slits, which contine them to a narrow beam 
(about 1 min. wide); then through the powdered material, 
which scatters or “reflects” a very small fraction of them; 
and thence to the centre of the photographic film. An ex- 
posure of from one to twenty hours is required, according 
to the amount of information desired. When the film is 
developed it shows, in addition to the over-exposed line in 
the centre, where the direct beam strikes, a series of other 
lines .on each side of the centre. These lines. are caused by 
the “ reflections ” of the X-rays from the tiny crystals in the 
powder. Their distance from the centre of the film depends 
on the distance between the planes of atoms in the crystal, 
and there is one line for every important set of planes in the 
crystal. It is evident, therefore, that substances with different 
crystalline structures will, give entirely different patterns of 
lines. Substances of similar chemical nature and therefore 
similar crystal structure give similar patterns, but the magni- 
fication or spread of the pattern is different for each one, 
being inversely proportional to the cube root of the molecular 
volume. Since no two similar substances have szactly the 
same molecular volume it is easy to distinguish them, as fhe 
difference is cumulative for lines far from the centre. A fur- 
ther distinguishing mark is the relative intensity of the 
different lines which differs greatly even in the most closely 
related compounds, depending on the relative shapes and sizes 
of the atoms in the compound. 

A knowledge of the theory of the production of these lines, 
and their relation to the crystalline structure of the substance, 
is not essential to their use for chemical analysis. All that 
one needs to use in a chemical analysis is the fact that everv 
crystalline substance gives a pattern; that the same substance 
always gives the same pattern; that no two different substances 
give the same pattern; and that in a mixture of substances each 
produces its pattern independently of the others, so that the 
photograph obtained with a mixture is the super-imposed 
sum of the photographs that would be obtained by exposing 
each of the components separately for the same length of 
time. This law applies quantitatively to the intensities of the 
lines, as well as to their positions. so that the method is 
capable of development as a quantitative analysis. Several 
actual analyses have already been made, and it has been 
found very easy to recognise at a glance each component in 
a three component mixture and in the case of the simpler salts 
many more than this could certainly be identified. Accurate 
quantitative tests have not vet been made, but it is anticipated 
that an accuracy of 1 per cent. will be easily obtainable, for 
components present to the extent of 1 per cent. or more of 
the whole sample. 


Rectifying H.T. Alternating Currents. — Under the 
present-day conditions it is possible to obtain a.c. voltages’ up 
to almost any value if necessary, but it 18 relatively difficult 
to produce H.T. unidirectional currents. Some interesting ex- 
periments with a point-plate H.T. rectifier are described in 
the Electrical World of September 13th last. Owing to the 
dissymmetry of spark-gap electrodes, an electric current can 
flow much more easily in one direction than in the other 
when the spark gap included in the circuit has a point on one 
side and a plate on the other. Consequently an alternating 
FE.M.F. supplied to the circuit tends to produce a rectified 
unidirectional current. This rectifving tendency has not been 
available for any important service owing to the inefficiency 
of the spark gap under ordinary conditions in air. The 
article states, however, that in other gases, particularly in 
ammonia, and with the aid of an increased hydrostatic pres- 
sure, the rectification becomes stabilised as well as improved 
in efficiency. The commutator cannot be emploved to rectify 
alternating currents above a certain limit of voltage because 
of its arc-over properties. It would be remarkable if the arc 
between dissynunetrical electrodes were to replace the com. 
mutator as a ligh-tension rectifying device. | 


z- Educational, — THE IMPERIAL COLLEGE oF SCIENCE 
AND TECHNOLOGY, South Kensington, has postponed its reopening 
for the autumn term till Tuesday, October 14th. 
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A Military Electric Station Bnrned Down.—Last week 
the electric power station at the Military Camp, Randaletown, 
County Antrim, was destroyed by an accidental fire. The fire 
picket promptly got to work when the fire was discovered, but all 
effort was unavailing, and the entire building and plant were 
burned down. The cause of the fire is unknown. The camp is in 
a loyal portion of the country, so that anti-British motives are not 
suspected. 


Electro-Harmonic Society.—The first smoking concert 
of the season will be held at thé Holborn Restaurant, in the 
Venetian Chamber, to-night (Friday) commencing at 8 p.m. The 
artistes will be as follows :—Mr. Leonard Lovesey, tenor; Mr. 
Lawrence Folker, baritone ; Mr. George Gower, banjoist ; Mr. T. C. 
Sterndale Bennett, original humorous songs at the piano; Mr. 
Fred Curtis, humorist: Mr. Rupert Hazell, humorous songs, 
atories, sketches, and phono-fiddle solos ; and Mr. Bernard Flanders, 
A.R.A.M., pianoforte solo and accompanist. 


Welding Rotor Bars.— Writing to the Electrical World, 
a correspondent states that he has found it possible to weld rotor 
bara successfully to the end rings of a squirrel-cage rotor with an 
ordinary brazing outfit. The secret of a good job is in keeping the 
rotor bara and insulation in water up to the point of welding, to 
prevent overheating and burning. The temperature required to 
burn off all grease and dirt, and thus make a good weld, is very 
high. However, when the rotor is held in water, as mentioned, this 
high temperature has been satisfactorily used on repair jobs, and a 
good electrical connection between the bars and end rings secured. 


Appointments Vacant.—Boiler-house chemist (350 taels 
per month), second assistant mains engineer (350 taels per month), 
assistant draughtsman (350 taels per month) (tael = 3s. average, 
present rate 6s. 3d. is abnormal), for the Shanghai municipal 
electricity department ; electrician for the Sheffield water works : 
assistant lecturer and demonatrator in electrical engineering (£300 
to £350) for the Battersea Polytechnic ; assistant in the electrical 
engineering department (£250) for the Sunderland Technical 
College ; meter tester (70s.) for the Darwen Borough Electricity 
Works. See our advertisement pages to-day. 


Institution and Lecture Notes.—Paisley Association of 
Electrical Engineers.—At the inaugural meeting of this Associa- 
tion, held in the Y.M.C.A. Rooms, Paisley, the following office- 
bearers and Committee were appointed :—Mr. W. Blair Smith, 
president ; vice-presidents, Messra. W. Robert Scott and W. R. 
Bruce ; honorary secretary, Mr. E. D. Anderson, B.L., 96, High 
Street, Paisley ; honorary treasurer, Mr. J. M. Barbour, Electricity 
Offices ; Messrs. D. E. Craven, Alexander McCrorie, R. N. McMaughtan, 
Joseph Savage and B. Thomson. The object of the new Association 
is the promotion of interest in electrical matters in the district, 
by the reading and discussion of papers on electrical and allied 
subjects, and by visits to electrical and other engineering works. 
Membership is open to those interested in electricity, and intending 
members are requested to communicate with the Honorary Secre- 
tary, Mr. E. D. Anderson. 


Junior Institution of Engineers.— The report of the Council for 
the past year shows a record increase—15 per cent.—-in the 
membership, which now numbers 1,813. The formation of an 
Australian Section at Melbourne is recorded, and the list of papers 
read, and visita paid, to engineering works covers a wide range. 
The Engineers’ Register has assisted 668 members, and 87 have 
obtained appointments by its means, | 


i Institute of Marine Engineers.—On Tuesday last a paper on 
The Development of the Internal-Combustion Engine ” was read 
by Mr. Charles Baxter at the Shipping Exhibition. 


Export Prohibitions.—The London Gazelle for October 
3rd contains particulars of certain alterations in the Schedule of 
Prohibited Exports. The following heading is deleted :—A. Tele- 
graphs and telephones ; Wireless, and instruments for Wireleas ; 
telegraphic and telephonic apparatus, including valves. 


Tramway Employés’ Wages Award.—The award, resulting 
from the inquiry which followed the application of the National 
Transport Workers’ Federation for a 128. per week wages increase 
for tramway and omnibus workers, was issued on Wednesday, as 
follows :—Employés of 18 and over, 48. ; under 18, 28. The award 
18 to apply only to those grades of employés with respect to which 
there are agreements between the companies and the London and 
Provincial Union of Licensed Vehicle Workers. and is to take effect 
from the beginning of the first pay period following October Ist. 


Fatality.—.\s passengers were landing from the Trans- 
porter Bridge which links Lancashire and Cheshire at Run- 
corn on Saturday, the bridge suddenly receded one yard, and 
a man named David Henry Howard stepped over the end, fell 
hetween the car and the roadway, a distance of 20 ft., into the 
Manchester Ship Canal. and was drowned. 1 


ape At the inquest on 
the Sth inst. Mr. Wood, engineer to the Widnes Corporation, 


said he had found cobwebs on the collector pulley and the 
driver’s cabin. He believed these were saturated with 
moisture from fog, and that a certain amount of electric cur- 
rent leaked along them to the car awitch, causing a momentary 
movement of the car. Mr. Craik, for the Widnes Corpora- 
tion, said the highest authorities would be consulted to solve 
the mystery. A verdict of “ Accidental death ” was returned. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to heep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Manchester Cor. 
poration Electric Committee has appointed Mr. A. G. Awry, 
of Liverpool, steam engineer at Stuart Street Station, at a 
salary of £300 per annum inclusive of war bonus. 

Mr. R. W. GRUBB has been appointed borough electrical 
engineer under the Dewsbury Corporation, at £450 a year. 

Inspectors A. BROADBANK and W. Lgacu, of the Southend. 
on-Sea Corporation tramways, on completing 18 years’ and 
9 months’ and 19 years’ service respectively, have each been 
presented by the staff with a clock and a wallet of notes. 

Mr. MAKIN, assistant engineer, has been appointed to suc. 
ceed Mr. H. P, Stokes as electrical engineer and tramwaya 
manager to the Bexley U.D.C., at a salary of £550 a year, su 
ject to review at the end of six months’ service. l 

Weymouth T.C. has increased the salary of the electrical 
engineer to £586 per annum for the year to March, 1920, and 
from April 1st, 1920, plus £1 for every 10,000 units in excess 
of one million. The salary of Mr. G. NicHOLson, assistant 
electrical engineer, has been increased to £300. 

Mr. J. WILKINSON, tramway electrical engineer of Hull, has 
resigned his position and commenced business on his own 
account under the name of Joseph Wilkinson & Co., consult- 
ing electrical engineers, and is dealing with light railway 
and tramway work, along with electrical vehicles. 

Mr. HerserT BELL, electrical engineer to Hull Corporation, 
has just returned from a two months’ tour of the U.S.A., 
where he has been studying the latest electrical developments. 

Our local correspondent informs us that Col. ALEX. SINCLAIR, 
chairman of the Swansea Corporation Electricity Committee, 
is almost certain to be the new Mayor of Swansea. 


General.—The marriage has taken place at Glasgow of 
Mr. J. A. LIVINGSTONE, electrical engineer, of Manchester, and 
Miss Agnes Stewart. 

Dartford U.D.C. has appointed Mr. F. H. Epwarps, of 
Hayle, as electrical engineer, at a salary of £500 a year, 
subject to his undertaking the duties of engineer and manager 
of the light railways, if required to do so, at the expiration 
of the agreement with the Bexley U.D.C. 

Captain H. L. Bazaucerre, A.M.I.C.E., A.M.I.E.E., London 
Electrical Engineers (T.F.), has been appointed acting major 
between February 27th and June 26th, it is officially an- 
nounced. 

Captain D. A. Williamson, Tyne Electrical Engineers, has 
been appointed adjutant of the regiment. 3 

Warrant Electrician W. J. ARCHER has been posted to AM: 
King George V.; Warrant Electrician C. H. Boots to H.M.S. 
lssistance, and Warrant Electrician J. CoLuins to H.M.S. 
Conqueror. ; 

Lieutenant J, A. M. F. Jarpixe, Glamorgan (Electri 
Lights) Fortress Engineers, has relinquished his sarang 
owing to ill-health. Iueut. Jardine was commissioned In the 
corps in February, 1913. ; ; 

At the present rate of progress in reduction the various 
electric light companies of Fortress Engineers in Great Britain 
—there are no Territorials of any kind in Ireland—will soon 
be near the pre-war establishinent. Few units on home service 
did more substantial work than the electric light aaa aah 
the strain-on which was constant and arduous, particular ee 
naval bases, on which at any time attacks by the enemy might 
have taken place either by cruisers or submarine flotillas. 


Obituary.—Lrievut. W. V. Wricnt.—The death is announced 
of Lieut. Walter Vivian Wright, electrical engineer, of ^c 
castle-on-Tyne. mene 

We tender our sympathy to Sir Gerald Edward Chadwycs 
Healey, of The Engineer, on the death of his father, Sir U. © 
Chadwyck-Healey, Bart., who passed away on October r a 

Mr. G. GiLrix.—The death occurred on Saturday last, : 
Crumpsall, Manchester, of Mr. George Gilpin, who seh m 
Electric Telegrapb Co. in 1552. He went to a 
IS63 as clerk in charge, and was transferred to the a í 
Otfnee in 1870 when the telegraphs were taken over, becom! ns 
superintendent of telegraphs. He organised the AEE for 
Bradford under the new rule, and in 1882 was TERPEN Ab- 
the work of organising telephone exchanges in the Office 
Eastern District. He was chief clerk at Bradford Post 
from 1885 to 1901. 

Mr. B. A. Raworta.—We regret to record the death z a 
Benjamin Alfred Raworth, joint editor of A a ee an 
brother of the late Mr. J. S. Raworth, who passed awa} hë 
September 30th, at Sutton, Surrey, in his 7lst_ year- mber 
deceased gentleman was a Whitworth Schoiar and a me ties. 
of the Institution of Mechanical Engineers and other S an 
In 1871 he was in the service of Sir Joseph Whitworth, 


in the year following he accepted an appointment with Messrs. , 


; . ° D- 
Siemens Bros., Woolwich, as draughtsman and pecans 
Hineer. Later he joined Mr. J. S. Bayer at Manche: 
connection with cotton spinning machinery 
Subsequently he entered upon the staff of Mr. (later sud rete 
Wise, where he worked in connection with patent spec 


eee ht. 
and patent case matters. This branch of his activities broug i 


uun mto touch with Engineering, and he, a8 & ae jor. 
our contemporarv’s staff in 18682. Upon the den tbe paper 
Dredge in 1906, Mr. Raworth became joint editor 


development. 
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NEW COMPANIES REGISTERED. 


Farndon’s Electric, Ltd. (159,066) .— Private company. 
Registered September 24th. Capital, £10,000 in £1 shares (5,000 preference). 
fo carry on the business of electricians, mechanical engineers and manu- 
facturers, &c. The subscrib-rs (each with one share) are: F. Farndon, 441, 
Romlord Koad, Forest Gate, electrical engineer; H. King, 105, Meanley 
Road, Manor Park, E.12, electrical engineer. The first directors are: F, 
Farndon (managing director); P. Farnuon, 186, Balsall Heath Road, Bir- 
iningham; H. M. Watson, 76, Carnarvon Road, Stratford, E.; and H. King 
(all ermanent). Qualification, £100. Registered offce: 32, Romiord Roag, 
Stratford. 


George Black & Sons, Ltd. (159,337).—Private company. 
Repisicrea October Ist. Capital, £W,0UU0 in £1 shares, Objects: To take 
aver the business of boiler makers carried on at Tweedmouth, Berwick-upon- 
Iweed, as ‘ George Black & Sons,” and to carry on the business of boiler 
and tank makers, ship repairers, electric welders, and to enter into an 
agreement with Margaret black, A. J. Dodds and J. Goodall. The sub- 
wribers (each with one share) are: W. T. Weir, 11, Holywell Avenue, 
Monkseaton, building contractor; J]. W. Glahome, 25, Queen's Drive, Whitley 
Bay, engineer. The first directors are: J. W. Glahome (managing director), 
H. W. 2. Biggins (Abbeytown, Cumberland), and W. T. Weir. Qualification, 
£500. Registered office: Muargaretville, Main Street, Tweedmouth, Berwick- 
upon-T weed. 

Ballymote Electric Lighting and Town Improvement Co., 


Ltd. (4,794).—Private company. Registered in Dublin, 
September 26th. capital £3,000 in £1 shares, ‘lo carry on the business 
indicated by the title. The subscribers are: A. McCabe, Ballymote, insur- 
ance agent, 10 shares; W. J. Lipsett, Ballymote, merchant, 50 shares; A. 
Rogers, Ballymote, merchant, 50 shures; 5. Durcan, National teacher, 
jv shares; W. Kane, Ballyinote, merchant, 26 shares. The first directors are: 
P. O'Hart, W. J. Lipsett, J. Hannon, P. E. Durcan, W. Kane, J. Cawley, 
J. Healy, A. Rogers, A. McCabe and F. McDonagh. Secretary: P. È. 
Durcan. Registered office: The Market House, Market Street, Ballymote. 


Christian Bergh Electric Co., Ltd. (159,258).—Private 
company. Registered October 2nd. Capital, £5,000 in £50 shares. To carry 
un the business of electrical engineers, &c. The subscribers (each with one 
share) are: H. F. Perry, 8, Park Grove Road, Leytonstone, E.11, cashier; 
w. H. Butterfield, 17, New Road, Crouch End, N.8, manager. The sub- 
suribers are to appoint the first directors. Solicitors: Swepstone & Cu., 9, St. 
Helen's Place, E.C. 


W. Branton & Co., Ltd. (159,199).—Private company. 
Registered September 29th. Capital, £10,000 in £l shares. To take over the 
business of safety fuse, electric fuse and electric detonator manufacturers 
carried on by A. Renfree, H. Renfree and F. Pope at The Lodge, near 
Wrexham, Denbigh, as * W. Brunton & Co.” The subscribers (each with 
one share) are: A. Renfree, The Heublas, Wrexham, fuse manufacturer; H. 
Renfree, St. John’s, Wrexham, fuse manufacturer; F. Pope, 18, Gerald 
Street, Wrexham, fuse manufacturer. The first directors are not named. 
Qualification, 20 shares. Solicitors: Allington, Hughes & Bate, Wrexham. 


Sidney Stone & Co., Ltd. (159,224).—Private company. 
Registered September 30th. Capital, £8,000 in £1 shares. To take over the 
business of engineers and contractors carried on at 146, Bishopsgatc, E.C.2, 
by S. Stone, as ‘Sidney Stone & Co., and to carry on the business of 
clectrical engineers and contractors, suppliers of electricity for light, heat, 
motive power or otherwise, &c. The subscribers (each with one share) are: 
S. Stone, 15], Melfort Road. Thornton Heath, Surrey, engineer; N. S. Beatty, 
Rusch House, Isleworth, Middlesex, engineer. The first directors are: S 
Stone and N. S. Beatty. Registered office: 70, Victoria Street, S.W. 


H. Clarke & Co. (Manchester), Ltd. (159,067).—Private 
company. Registered September 24th. Capital, £25,000 in £1 shares. To 
tuke over the business of a manufacturer of and dealer in insulating materials 
and screws and general engineers’ sundriesmen curried on by H. Clarke as 
“H. Clarke & Co.,’? at Eastern Strcet, Old Trafford, Manchester. The 
subscribers (cach with one share) are: H. Clarke, 247, Monton Road, Monton 
Green, Manchester, insulating material manufacturer; E. Royce, 22, Cooper 
Street, Manchester, C.A. The first directors are not named. Qualification, 
£00, Registered office: 22, Cooper Street, Manchester. 


Crowther & Sloan, Ltd. (159,144) —— Private company. 
Rrgistered September 26th, Capital, £3,000 in £1 shares. To take over the 
husiness of electrical factors carried on by Crowther & Sloan at Greenock 
Road, Armley, Leeds, to carry on the business of electrical, mechanical and 
keneral engineers, &c., and to enter into an agreement with H. Crowther 
and J. D. Sloan. The subscribers (each with one share) are: H. Crowther, 
1, Hall Lane, Armley, Leeds, electrical factor; J. D. Sloan, Monreith, 
Mivan Avenue, Sale, Manchester, commercial traveller. The first directors 
are: H. Crowther and J. D. Sloan (both permanent, subject to holding 100 
shares each). Solicitor: H. Broadbent, 15, King Street, Leeds. 


Amalgamated Electrical Works, Ltd. (159,136).—Private 
company, Registered September 26th. Capital, £5,000 in £1 shares. To 
carry on the business of electrical and general engineers and contractors, 
manufacturers of and dealers in electrical, magnetic and galvanic apparatus, 
wirs and cables, &c. The subscribers (each with one share) are: P. H. W. 
Mendoza, Ranelagh House, Westbourne Terrace Road, Hyde Park, wW., 
clerk; Constance Parker, “ Maiville,”” Hartland Road, Friern Barnet, N.11, 
~eretary. The subscribers are to appoint the first directors. Qualification, 
G aes Secretary: A. S. Richards. Registered office; 44, Leadenhall 
reet, E.C, 


Bell Battery Co., Ltd. (159,253).—Private company. 
Registered October 3rd. Capital, £15,000 in 9,000 preference shares of £1 
tach and 60,000 ordinary shares of 2s. each. To carry on the business of 
wet and dry electric cells, electricians, manufacturers of and dealers in 
rlectric appliances and apparatus of all kinds, &c. The subscribers (each 
vith one preference share) are: M. Edenborough, Lloyds, Royal Exchange, 

Ce insurance broker; O. W. Seligman, 52, New Broad Street, F.C., 
‘oicitor. Directors: M. Edenborough, O. W. Seligman, and_ L. Cornelis. 
Qualification, £10. Registered offic: : 52, New Broad Street, E.C. 


Thomson Bennett (Magnetos), Ltd. (159,248).—Private 
company, Registered October Ist. Capital, £100 in £1 shares. Objects: To 
“ry on the business of manufacturers of electrical and other component 
PoS accessories and fittings used in the construction, starting. running, 
ving and regulation of stationary engines, &c. The subscribers (each 
with one share) are: P. F. Bennett, Ardencote, Luttrell Road, Four Oaks, 
ranufacturer ; C. L. Breedon, Llanbede, Billesley Lane, Moseley, Birming- 
go engineer. The first directors are not named. Registered office: Well 
“treet, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


„United River Plate Telephone Co., Ltd. (23,654).—Re- 
rn dated July 8th, 1919. Capital, £2,000,000 in £5 shares (324.000 ordinary, 
ane preference and 36,000 unissued). All the ordinary and preference shares 
charges, £300 00 paid, £80,000 considered as paid. 


_ United Electric Tramways of Montevideo, Ltd. (80,456). 
eturn dated July 9th, 1919. Capital, £1,000,000 in £5 shares (100.000 
ee ee All shares taken up. £5 per share called up on 26,221 prefer- 
Ga me 32,800 ordinary shares. £295,105 paid. £704,895 considered as A 
79 preference and 67,200 ordinary. Mortgages and charges, £959,387, 


Mortgages and 


Electrical Apparatus Co., Ltd. (London).—Mort 
freehold property at St. Albans, dated July 30th, 1919, to secure a 
due or to become due from company to L.J.C. and Midland Bank. 


Walter’s Electrical Manufacturing Co., Ltd. (94,300).— 
Return dated July 24th, 1919. Capital, £13,000 in 21 shares. 11, 50 shares 
taken up, £1,200 paid, £10,000 considered as paid. Mortgages and charges, 
nil. 
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CITY NOTES. 


Ward & Goidstone, Ltd.—With reference to our notice of 
this company’s issue of shares, as, owing to the railway strike, 
it was impossible for the last number of the Review to reach 
many of our provincial readers until after the closing of the 
lists on October 4th, we are asked to state that the directors 
are willing favourably to consider any applicatjons for prefer- 
ence shares that may be received during the next ten to four- 
teen days. The company has already gone to allotment, but 
a few preference shares have been retained by the directors for 
disposal to old customers if they make prompt application. 

Bombay Electric Supply & Tramways Co., Ltd.—The 
Financial Times says that cabled advice has been received of 
the declaration of an interim dividend for the half-year to 
June 3Uth last cn the ordinary shares at the rate of 14 per 
cent. per annum. 

J. Stone & Co., Ltd.—For 1918, the balance to credit of 
profit and loss account, after allowing for depreciation, &c., 
is £90,189, plus £116,702 brought forward. It is proposed to 
pay a dividend of 10 per cent. per annum, and a bonus of ls. 
per share on the ordinary shares, carrying forward £131,861. 


Companies Struck off the Register.—The following have 
been struck off the Register and are dissolved :— 

Alpha Electrical Co., Ltd. 

East Loudon Electrical Co., Ltd. 

G.O. Accumulator, Ltd. 

Perfection Light Co., Ltd. 

South American Railless Traction Co., Ltd. 


Kaministiquia Power Co.—Dividend of $2 per share, or 
at the rate of 8 per cent. per annum, on the common stock, 
for the quarter ended September 30th. 


Cuba Submarine Telegraph Co., Ltd.—Interim dividend 
for the June half-year at 5 per cent. per annum, free of tax, 
on the ordinary shares. 

Northampton Electric Light & Power Co., Ltd.—A meet- 
ing was called for Monday last to consider a proposal to in- 
crease the capital to £250,000 by the creation of 50,000 shares 
of £1 each. 

Dundee, Broughty Ferry & District Tramways Co.— 
Profit for year ended July, 1919, £5,653. After paying deben- 
ture interest, preference dividend, and 5 per cent., less tax, 
on the ordinary shares, £1,000 is put to reserve, and £344 
carried forward. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


By the end of the week, when this issue is out, the railway 
strike will be quietly passing into history, but the immediate 
effect is still felt to-day (Tuesday) upon the Stock Exchange 
markets. Violent rises took place In many of the active 
depurtinents. ‘The Stock Exchange, thankful that the 
struggle is composed, heaves a quiet sigh that finality may 
not yet have been reached. A recurrence of the same old 
trouble is regarded as within the bounds of possibility, 
although in many ways it is thought that the air has been 
cleared by the strike now oyer. 

It was in the middle of last week that the Stock Exchange 
waxed a little apprehensive, and a rumour spread that the 
electricians had threatened to ‘‘ come out.” ‘The prospect of 
having the light cut off seemed to get on. men’s nerves more 
than the risk of failing to reach oftice or home. The technical 
experts hastened to cheer fainting spirits by reference to the 
chance of there being no papers (daily papers, of course) if 
the electricians struck and the linotype machines could not 
be operated. But this particular rumour, which appeared to 
be generated by the accidental tramway stoppage, died a 
rapid death, and the depression produced in a few electrical 
manufacturing Issues Was soon wiped out. Before the week 
ended, a recovery in this departinent served to encourage 
electrical shares generally, and the exuberance of markets, 
after the strike had been settled, was felt utnongst all the 
industrial sections. 

Home Railway stocks have experienced sharp rallies. 
Underground income bonds, which had been down to 92}, 
revived to 94. Other members of the group regained previous 
loss, and the steam stocks added points to their prices. 

Out of the hurly-burly of the strike emerges the clear fact 
that the railways need no longer be deemed indispensable at 
a time of national emergency. The road has come to the. 
front as a means of communication to an extent that takes 
us back to the post-war days of Roman occupation in this 
island. Roads and petrol, lorries and rubber—these are the 
new text-books from which lessons about the strike are being 
conned, and the boom in oil shares has been resumed with 
an astonishing vigour that overshadows all other speculative 
interest for the time being. It is common talk that railway, 
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freights will shortly be increased by 50 per cent., and if this 


happens, it will prove a new advertisement for the other 


means of transport. - | 

Speculation in the Stock Exchange received a sharp check 
from the nervousness created by the railway strike, and in- 
vestpient securities are growing into renewed favour. In the 
electricity supply list, County ordinary has risen to 94 and 
Westminsters to d$, although City preference are dull. 
General Electric ordinary recovered to 2 and the preference 
to Ws. The telegraph list is quiet; both classes of Globe 
shares are rather better. Pronounced activity in Marconi 
shares is the feature bere. The ordinary have risen to ð 15-16 
and Canadians spurted to 17s. öd., leaving Americans a little 
behind at 32s. 9d. Marconi Marines ure steady at-3 8-16, but 
are thought likely to have their turn before long. Siemens 
have risen to 27s. bd. On the other hand, Henleys at 23 are 
1-16 down. Babcock & Wilcox, quoted ex rights, have been 
lowered to 3}. 

' British Electric Traction 5 per cent. debenture stock at 
$34 19 a point harder. Potteries ordinary gave way to 13s. 9d. 
Calcutta Tramways are again harder at 54. British Columbia 
debenture stock has advanced smartly. The weakness of 
most Mexican issues continues, but the latest news respecting 
the country may have a stimulating effect upon this section 
before long—a pious wish so often expressed us to make its 
fulfilment some day, if it be repeated often enough, a matter 
of certainty. The market for rubber shares is better on a 
rally in the price of the raw produce, while iron, coal and 
steel shares recovered on the settlenent of the strike. A 
cheerful feeling pervades the markets as a whole, and, 
although there is not a great deal of business doing, it is 
hoped that the way has been opened to a national peace 
which shall prove strong and enduring. 


SHARE LIST OF ELECTRIOAL OOMPANIES 


Homs Exzoraicrry Oomranrus 
Dividend Price 


emma ents, Oct. 1, Yield 
7 1917. 1918, 1919, Rise or fall. p.o. 
Brompton os oe oo. 10 8 6 — 86 18 4 
Charing Oross oe ee É é 23 = 76 6 
do. do. do, &Pref... G 4 8 — 710 0 
elsea.. oe Cx) ee ao 6 8 8 arated 6 0 0 
Oi of London oe oe e | § 11% == 6 19 2 
0. do, 6 per cent, Pref, ee 4 6 9a = ł 61t 9 
County of we ee 3 7 9 +4 7 5 
do. do. G6percent, Pref. 6 6 — 611 9 
7 oe wu Nn i = 8 tn 
London Hl si ss $ = 
do. do, 8 per cent, Pref... 6 6 Bå = 8 11 6 
tan ee ee ee ee é 6 8 — 8 6 8 
0. 4 r oent. Pref, .. 4G 4 Bys = 713 
Bi. James’ an Mall .. wi 9 10 6 E 8 8B 4 
South London ee ee ae 6 6 33) — q 8 6 
South Metropolitan Pref... .. 9 7 1 — 700 
Westminster Ordinary .. eo 9 8 53 +b 716 9 
TELEGRAPES AND TELEPHONES, 
Anglo-Am. Tel, Pref, ee - 6 6 96 = 65 @ 
do. Def, ee ee ij 88/6 — 7 9 0 
Chile Tel hone ee ee ee 8 8 -œ 68 18 6 
Cuba Bub. e ee ee ee 9 9 1 er 6 18 4 
Bastern Extension ee ee ee 8 8 16 — %5§ 0 10 
Eastern Tel, Ord. .. Sis sé 8 8 15 — *% 0 4 
Globe Tel, and T, Ord. ee ee 3 8 16 + È %6 4 0 
do. do. Pref, .. ee 6 6 10} +h 617 1 
Sree Noe Tel, če .% a T Ki - 7 a 2 
Indo- uropean ee ee ee — 
Marooni ae is iè . W 25 5}; + (°° 449 
Oriental Telephone Ord, .. eo «1B 10 2r; = 411 9 
United R. Piate Tel, ee ee 8 8 7 = +5 1 7 
West India and Panama .. .. 1⁄8 18 ly: ~ 416 8 
W estern Telegraph., ee ee 8 8 1 — s4 18 6 
Homa Rans. 
Central London Ord. Assented .. 4 4 t — 613 1 
Metropolitan .. ee ee S | 1 254 +1 418 0 
send tla ordina.. Sh Mi a ZA Nn 
derground Eleotrio Ary.. — 
i do, do, "A" ee Nil Nil 8/3 ~ Ni) 
do, do, Inoome ee | 5 94 +14 g 6 5 
Forsiern Trams, &o. 
Adelaide Bap, 6 percent. Pref, .. 6 6 43 — BIR 4 
Ang!lo-Arg. ms. First Pref. .. 64 Nil 8 - — 
do, do. 2nd Pret, se "ae = 24 — — 
do. do. 6 Deb... b. 6 6 644 — 715 0 
Brasil Traotions ee oes ee PETEN =— 58 — — 
Bombay Eleotrio Pref. .. es 6 6 124 — 418 0 
British Columbia Elec. Rly. Pfce. 6 6 56 — 817 0 
do. do. Preferred Nil a oi = 6 786 
do. do. Deferred Nil Ni 39 — Nil 
do. do, Deb. .. 4 ba +34 767 
Mexico Trams 6 percent. Bonds.. Nil Ni 50 _ Nil 
do. 6 percent. Bonds.. Nil Nil 42 _ Nil 
do, Pref. es se Nil Nil 484 — Nil 
do, lst Bonds.. » Nil Nil 524 -8 — 
MANUFACTURING OoMpPAnNins. 
Baboock & Wilcox æ. œ. l6 16 8ixd — b 416 0 
British Aluminium Ord, .. e. 10 10 1H — 618 4 
British Insulated Ord... as 25 124 2; — 519 4 
Oallenders ee ee ee ee 25 Ry — 7 2 10 
' do. Pref, .. e. = ee 6 64 58 ~ 6 610 
Castner-Keliner .. .- .o 2% 290 23 — 800 
Crompton Ord. . se ee 7 10 21/6 broez 9 6 0 
Bdison-Swan, af A 1s es ee — = 1 a 6 0 0 
do. do. 6 percent, Deb, .. 4 6 8l — 6 2 9 
Blectric Construction ee os 10 10 1 — 818 0 
Gen, Hleo. Pref. .e ee o 6 64 l +h 610 0 
do. Ord. ee ee ee 10 10 2 + r G ($) f) 
Hevley “* ee ee ee ee Ps) 45 33 — t 6 ll 1 
do, 43 Pref... oe oe oe 44 4 = 6 44 
India-Rubber 25 sè ee 10 10 17 = 617 8 
Met.-Vickers Pref. .. ee ze — — B — 416 8 
Siemens Ord. . pe  »o sé 10 lä +14 7 5 4 
= “117 0 


Telegraph Con, +e oe ee 20 2% 2o 
: i ' * Dividends paid free of Income Tax. 


MARKET QUOTATIONS. 


it should be remembered, in making use of the figures appeariug 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, October 7th. 


CHEMICALS, ao. | Rear 
a Acid, Oxalic.. .2 oe oo perlb, | 1/6 = 
a Ammoniac Sal Se sè .. perton | £80 T 
a Ammonia, Muriate (large crystal) ” | £78 ee 


a Bisulphide ot Carbon ee oe oo zs 


a Borar ee ee ee eo oe ” £39 oe 
a Copper 8ul hate ee ee ee "n £42 ee 
a Potash, Chlorate .. ee oe per lb, 1/1 | be 
a , Perchlorate ee ee "n 1/8 Mr 
a Shellac ss as we we POF OWS, 2410 | 4, 
a Sulphate of Magnesia... ee per ton #165 | ee 
a Sulphur, Pub ugod Fiowere oe 8 yi oe 
a , ump oo ee oe 99 ; ne 
a Boda, Chlorate ~. 3. >. per lb Bd. ss 
@ ; ee ee ee eo per ton 170/- ee 
a Sodiom chromate, casks ee per lb, ee oe 
METALS, &o. 
g Babbitt's Metal Ingots .. es per ton £88 to £22 ve 
c brass (roiled metal s to 13" basis) yer ib, 1/12 ae 
c » Tubes (solid drawn) ee T 1/6 to 1/5} ee 
e T) Wire, basis ee ee ee T) 1/2 oe 
c Copper Tubes (solid drawn) .. n 1/7 ia 
E n»n Bars (best selected) ee per ton £14 ow 
a n Sheet ee oo ee n 8146 ee 
a Rod es oe ee ee rT) 4146 oe 
d n (Blectrolytic) Bars ae T 8120 
d a Sheets .. ys £154 
I if Wire Rods £128 
io is H.O. Wire per Ib. 1/44 H 
f Ebonite Rod ee oe ee ee ” B/- ee 
n Sheet ee ae ae " 2/6 ee 
n Gorman Bilver Wire ee oe ry) 2/5 ee 


h Gutta-percha, fine.. ae ee n 


h India-rubber, Para fine .. Si i 4d. inc 
i Iron Pig (Cleveland warrants) .. perton , Nom, ‘a 
ub ees ere. 8, P.O. qual, T i £42 oe 
» ung ee ee oo T £97 15 t ine 
: Meroury oe per bob, | £19 W I £a Oto £5 
e Mica (in original cases) small .. perilb. ` Ba. v0 4/6 | .. {dec 
e n "n » medium " | 5l- ¢o 10)- ee 
@ vu T +» large .. ” 12/6 t^ 25-/ * nD. oe 
g Phosphor Bronze, plain castings i | 1/5} to 1/7} ee 
z ji » rolled bars & rods ìb ! 2/- to 2/4 oe 
z a », rolled strip & sheet is | 2/1 to 2/6 ve 
d Silio1um Bronze Wire e oe per 1b, | uy . 
r Bteel, Magnet, in bars ae ee per ton , i> ee 
g Tin, Block (English) se se oy) BBL to £982 | LT dec. 
|, vu Wire. Noa. 1 to 18 : ee per lb, 4/3 oe 
White Anti-friction Metals .. per ton £00 to £292 oe 


Quotations supplied by— 

g James & Shak re, 

h Edward Till & Oo. 

i Bolling & Lowe, 

i Ricbard Johnson & Nephew, Lid, 
n P. Ormiston & Sons, 

| W. F. Dennis & Oo, 


a G. Boor & Co. 

c Thos. Bolton & Sons, Ltd, 

d Frederick Smith & Co, 

e F'. Wiggins & Sons. 

f India-Rubber, Gutta-Perohs and 
Telegraph Works Oo., Ltd, 


Foel Economy.—The Board of Trade make the following 
announcement with regard to the effect of the termination of the 
strike on restrictions in the use of coal and coke, gas and 
electricity :- - . 

The Lighting, Heating, and Power (Emergency) Order, 191), 
prohibiting display lighting has been revoked. 

In view of the danger of a severe shortage of coal in the winter 
owing to the diminution of stocks during the strike, it is neces- 
sary to maintain for a short time the restrictions imposed by the 
Coal and Fuel (Emergency) Order. 1919, limiting deliveries of coal 
to 1 cwt. The Controller of Coal Mines will, however, authorise 
the relaxation of the restriction in those districts in which, in his 
opinion, this may safely be done. 

The Gas and Coal (Emergency) Order, 1919, which prescribes a 
maximum calorific value of 425 B.TH.U. gross, and provides for the 
diminution of pressure in case of necessity, will also remain in 
operation. 

The embargo which Local Fuel Overseers were instructed to 
place on 25 per cent. of all industrial stocks in their districts has 
been removed. 


Moving Transmission Poles.—When it was necessary 
recently to move five 65-ft. (20-m.) poles carrying three 66,000-volt 
conductors, three 2,300-volt conductors. and a telephone line 8 
distance of about 40 ft. (12 m.), the following method, described 
in the Electrical World, was successfully used :—When ready to 
transfer the poles to their new locations across an alfalfa field, 
each one was guyed both ways at right angles to the line. By the 
ie of a Simplex pulejack the pole was pulled out of the yround 
and attuched to the rear eud of a two-ton truck, The truck ews 
then backed across the 10-ft. space between the old and the new 
locations, and the pole dropped into place. By this method it was 
possible to move the five poles without untying the lines, It would 
also have been easily accompliahed without disconnecting the 
66,000-volt circuit, but this was done as a matter of precaution, 
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THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Continued from page 424.) 


METAL INDUSTRIES, LTD., Sunbury-on-Thames, was formed 
to take over and develop commercially the Cowper-Coles 
Manufacturing Co., and Mr. Cowper-Cole’s patent processes 
and inventions. A dry-vapour galvanising or sherardising 
plant is shown in operation ;, also a number of samples of 
work done by electro-deposition, such as copper tubes, 
cylinders, zinc boxes, and dry battery cells. This new process 
is claimed to be an improvement on sherardising; it has been 
found to be the best and the most economical for rendering 
iron and steel surfaces rustless. It consists of placing the 
article to be rendered rustless in a closed iron receptacle 
packed with zinc dust, a by-product of the zinc smelting 
furnaces. The drum and its contents, when heated to a tem- 
perature of about 700 deg. F. for a few hours, on removal are 
found to be coated with a white metallic coating of zinc, 
which is not a mere surface coating, but is amalgamated with 
or has penetrated the outer surface of the steel. One of the 
defects of the old sherardising process was the depreciation 
or alteration in the composition of the zinc dust, which 
oxidised and becaine inefficient. The new provess claims to 
overcome this difficulty entirely, ensuring the zinc dust being 
kept in its best working composition so that an even quality 
of work is produced, and the new process also has the addi- 
tional advantage that the time of sherardising is reduced to 
about one-half. 

SreMENS Bros. & Co., LTD., Palace Place Mansions, Ken- 
sington Court, London, W.8, and SIEMENS Bros. Dynamo 
Works, Lro. These allied companies are exhibiting a ship's 
standard wireless telegraph station equipment, type H, includ- 
ing all the necessary apparatus for the transinission and recep- 
tion of wireless messages, as well as an emergency set for 
transmission when the main electrical power on the ship is 
not available. The whole is installed at the exhibition exactly 
as would be the case on board ship. The exhibit illustrates 
the compactness of the apparatus and the absence of noise in 
the spark gap. The motor generator consists of a 0.75 H.P. 
D.C. motor driving a 0.5-Kw. A.C. generator at 220 volts and 
550 frequency. The pitch of the note transmitted is varied 
by adjusting the speed of the machine through the medium 
of a sliding resistance in the shunt circuit. The a.c. from the 
generator 1s stepped up from 220 to 8,000 volts for the trans- 
mitter by an iron-core transformer. The excitation circuit 
consists of Leyden jars, an 8-gap quenched-spark gap, and a 
variable self-induction, the latter being formed of a flat spiral 
of copper strip which carries plug sockets for various wave 
lengths. The wave range of the excitation circuit is from 
300 to 600 metres, and is usually fitted with 3 fixed waves, 
viz., 300, 450 and 600 metres. 

An aural receiver with contact detector is employed, which 
gives a wide range of coupling, and has a wave range of from 
W0 to 2,000 metres. The emergency transmitter consists of a 
battery and induction coil, and is put in circuit with the aerial 
by connecting two plugs on the transmitter. © Operation is then 
carried on by means of a separate Morse key in an exactly 
similar manner as in the case of the main transmitter. The 
battery is composed of 17 accumulators having a pressure of 
32 volts, and is so arranged that it may be charged from the 
ship’s inains by a switch, which also inserts a charging: resist- 
ance, fitted on the switchboard of the main transmitter. The 
batteries have a capacity of 60 amp.-hours, suflicient for con- 
tinuous transmission for three hours. The induction coil is a 
specially wound 32-volt coil fitted with a hannțer break. It 
8 completely enclosed in a polished wooden box, and connec- 
tion is made through two plugs. 

A selection of cables are also shown for electric lighting and 
power suitable for installation on board ship, including 
samples of fibre and rubber-insulated cables, lead-covered 
cables (with and without armouring), and heavily annoured 
submarine or river type 3-core cable with pilot wires. Also 
sainples of ring main as used for the main power supply on 
large war vessels, and “cab tire” sheathed cable cargo 
flexibles. 

Loud-speaking telephones in watertight gunmetal cases for 
transmission between the bridge, engine room and various 
positions on deck, and an electrie helm indicator for indicat- 
ing on the dial the angle of the rudder or helin of a ship are 
exhibited. This indicator imay be placed on the navigating 
bridge or other parts of the vessel; it is independent of the 
ordinary electric installation on the ship, the energy being 
obtained from a separate galvanic cell. 

The electrically-operated engine revolution indicator is 
designed to be placed on the bridge or in the chart room: it 
indicates every revolution made by the engine. and shows the 
direction of rotation. The torsion meter (Hopkinson-Thring 
patent) is applied for measuring the power transmitted by 
Propeller shafts, and utilises for this purpose the twist whic 
occurs in the shaft when transmitting power. The meter 1s 
fixed to and rotates with the propeller shaft, the twist being 
Indicated by a beam of light retlected from the mirrors on to 
a scale. The torsion meter has been in extensive use in the 
Navy and mercantile marine for the last ten vears, and has 
given complete satisfaction. The navigation light indicator is 
an apparatus which shows at a glance whether the navigation 
lights are all burning. These indications are shown on a 
‘‘reen upon which is outlined a plan of the ship’s deck, and 


its latest type of dry and ** Inert’ galvanic cells. 


on this screen there appear illuminating disks, each disk corre- 
sponding with a navigation light. Should any navigation 
hght or lights fail on the ship, the corresponding illuminated 
disk or disks on the screen vanish, and a bell rings to call 
attention. An electrically-operated watertight depth indicator 
is used for indicating the depth of water in any tanks or holds 
of the ship. A transmitting device is fitted within each tank 
or hold, and the indicating apparatus may be mounted in -the 
chart roon or elsewhere. A selector switch is provided, which 
is placed near the indicator, and thus there may be ascer- 
tained the depth of water in any tank or hold. If the indi- 
cating instrument is left permanently in communication with 
any one of the holds or tanks, as may be done by leaving the 
switch handle in the corresponding position on the selector 
switch, a continuous reading of the rise or fall of water in 
the tank or hold in question may be obtained. 

This firm is also showing a “ Siemens 24” Suez Canal 
pattern searchlight projector mounted on a pedestal. The pro- 
jector is provided with a split mirror and an 80-amp. lamp, 
and is fitted with both automatic and hand-feed control switch 
and fuses. The switch pillars and panels are of the company’s 
standard type and of substantial design; they are specially 
suitable for marine work. The fan shown is typical of those 
used on board ship for ventilating saloons and eabins. The 
size shown is 12.5 in., and the motor is of the company’s 
standard protected and shunt-wound type. A selection of 
standard motors, both totally enclosed and ventilated types, 
are included in the exhibit; they are all suitable for use on 
board ship. A typical example of small switchboard, suitable 
for ship work, is on view, and an emergency petrol generating 
set is of a type which is now largely installed on board ship. 
The Siemens ©“ F.C.” protected type generator vax w1 output 
of 2.5 KW. at a speed of 1,150 k.p.M., and is coupled direct to 
the engine. 

In addition to all the above, the exhibit includes an assort- 
ment of fittings, appliances, e., used on board ship, such as 
fuses, circuit breakers, electric Hight fittings, cabin fans, elec- 
tric lamps and cooking utensils. The company is also showing 
These cells 


are now appearing under a new label. 


SUBMERSIBLE Motors, laD., Johnson Street, Southall, 
Middlesex. This firm has a very comprehensive exhibit of 
various specialities which present some novel and interesting 
features. The submersible electric motor, designed to run 
entirely under water, is in itself quite unique, as it is not 
a watertight motor, but is actually kept full of water all the 
time it is at work, this water being circulated through it and 
utilised to cool the windings and bearings. [n combination 
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Fic. 12.—SUEMERSIBLE Evictric MOTOR PUMP. 


with a centrifugal pump it forms an extremely compact piece 
of apparatus, figs. 12 and 13. Up to the present it has prin- 
cipally been used for marine salvage work and in emergency 
pumping operations. Many hundreds of these motor-puimps 
were supplied to the Adnuuralty during the war, and also to 
the French, American, and Japanese Navies. 

Examples are shown of motors coupled to 6-, 4-, and 2-in. 
single-stage centrifugal pumps, also to a two-stage pump for 
a lift of 175 ft., and to a six-stage pump for a 500-ft. lift. 
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These latter have been specially designed for mining work. A 
6-in. motor-pump is.shown opened up so that the details can 
be seen. A feature in the manufacture of these motors is 
the coating of the surfaces of the rotors and stators with a 
zinc alloy, which is deposited electrically and forms a very 
effective rust preventative. The winding of the stators is an 
excellent piece of work; no insulating material is used in the 
slots in the stator core other than the insulation on the con- 
ductors themselves. The coils comprising each phase are 


Fie. 13.—ComMPponent Parts oF Motor PUMP. 


wound with a single length of conductor, tbe only joint inside 
the motor being at the star point, which is covered with a 
special rubber insulation and vulcanised, so that the insula- 
tion of the windings is continuous throughout. The ends of 
the stator windings pass through a water-tight gland in the 
motor case, and are sometimes attached to a watertight cable 
coupling fixed to the motor case, while in others they are 


Fic. J4. —WEATHER-PROOF GENERATING SET. 


brought out for a distance of 50 ft., and protected by 
armoured hose, a cable coupling being fitted at the end. 
Samples are shown of the cable couplings, fig. 15. These 
were designed to withstand the severe conditions met with in 
marine salvage operations and in mining work. 

An oil-engine driven generating set for operating submer- 
sible motors is shown, fig. 14. It consists of a weather- 
proof alternator and exciter of 35-K.v.4. capacity, coupled 


either to an Allen, or to a Thornycroft weather-proof 
engine, running at 750 RPM. The set is mounted 
on a wheeled truck fitted with lifting shackles, so that 
it can be easily moved about. On the set with the 
Allen engine a weather-tight switchboard, figs. 14 and 17, is 
fitted carrying the necessary switches and instruments for 
controling two 4-in. submersible motor-pumps. A large num- 
ber of the portable generating sets were supplied during the 
war to the Adiniralty for dockyards and salvage vessels, as 
well as to the Allied Navies. 

As up to the present the electric supply on ships both in 
the Navy and mercantile marine has always been on the D.c. 
system, and as submersible electric motors require 3-phase 
current, it 18 necessary to employ motor alternators or rotary 
transformers for the purpose of converting the D.c. to 3-phase 
A.C.; an example of these is shown, fig. 16. <A special feature 
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Fig. 15.—Water-TiGHT CABLE COUPLING. 


in the design of the 17-K.v.a. rotary transformer is that it 
can be run in either a vertical or horizontal position, which is 
a great advantage when the location of this on board ship has 
to be decided. | 

Another interesting exhibit is the submersible saw for 
cutting metal, which consists of a circular'saw driven through 
gearing by an electric motor; electro magnets are provided 
for attaching the saw to the work. It 
18 Intended for use in marine salvage 
work, and can be controlled by the 
diver himself while under water. 

range of very substantially built 

foot valves for use in connection with 
the motor-pumps forms another ex- 
hibit. <A special feature in the design 
of these is the internal sleeve reaching 
nearly to the bottom of the strainer, 
which permits water to be drawn to 
within an inch or two of the bottom on 
which the foot valve rests. The 
strainers have an area well above that 
of the area of the pipe, a point often 
overlooked in the design of these 
fittings. 


Fig. 16.—A 17-k.v.A. RoTary TRANSFORMER. 


A small silent running D.C. electric motor with propeller. 
shaft and thrust bearing for use in electric canoes an 
launches is also shown. 

In the large yard two 4-in. submersible motor-pumps are 
shown at work under full load conditions. One is submerged 
and delivering water to the full height of 75 ft., and the other 
is working with a suction lift of over 30 ft., which, it will be 
noted, is an exceptionally good performance for a single-stage 
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centrifugal pump. These pumps are driven by one of the 
generating sets with an Allen engine referred to above. 

It is beyond question that the most convenient method of 
driving the various machines employed in mining work is 
by means of electric motors. The damp atmosphere which 
prevails in the workings of all mines will break down an 
ordinary electric motor if accidentally immersed or flooded by 
the sudden inrushes of water, which so frequently occur. The 
submersible electric motor being designed to operate with 
water flowing through it, will work in the dampest atmos- 
phere or entirely sumberged for an, indefinite period. It 
can be used to drive pumps, air compressors, rock drills, coal 
cutters, and for any other purpose for which motive power 
is required. In combination with a centrifugal pump, it 


Fra. 17.—WEATHER-PROOF SWITCHBOARD. 


forms an exceedingly compact piece of apparatus, easily 
moved to any part of the mine as occasion requires. A 
nuniber of pumps can be attached to the same motor, in 
order to give the required height of lift, a lift of approxi- 
mately 80 ft. for each pump being obtained, thus a three- 
stage pump would deliver to a height of 240 ft., and a six- 
stage pump to a height of 480 ft., and so on. 

In pumping the plant can be placed at the bottom of the 
mine, and where it can be submerged no suction piping is 
necessary, simply a delivery pipe being taken to the point 
where the water is to be discharged. In a flooded mine the 
motor pumps can be suspended hy chain slings from overhead 
tackle, immersed a few feet under water, and lowered as 
the water level is reduced, extra lengths of delivery hose 
being added as the pumping proceeds. 

In some coal mines the presence of inflammable gases 
renders the use of electric motors impossible, owing to the 
danger of explosion; with the submersible motor, however, 
this is entirely done away with, as the whole motor being 
surrounded by water, no sparking whatever can occur. 

THE ELECTRICAL APPARATUS Co., Lro., South Lambeth Road, 
S.W., has an interesting exhibit. This firm specialises in 
the manufacture of motor-control gear of all kinds, ironclad 
switchgear and electricity meters, and the various types of 
manufactures are well represented. The apparatus shown 
may be classified under four main headings :— 

The D.c. control gear includes a 6-H.P. motor panel of the 
standard type, comprising a two-pole switch and fuses, and 
face-plate starter fitted with the usual automatic features, 
mounted on an angle iron frame. 

_ The commercial type starter of the semi-enclosed pattern 
is provided with no-volt and overload trips, and is suitable 
for a 10-H.p., 220-volt motor. 

A complete portable panel, suitable for a 20-H.P. motor, and 
contains a D.P. switch and fuses, starter, shunt field-regulator, 
ammeter, voltmeter, and wattmeter. The starter embodied 
in this panel, however, is of the firm’s patented slow-motion 
type. The slow motion is attained by a pawl carried on the 
starter lever moving in a guideway provided with alternate 
camming and arresting shoulders. The starter allows a quick 
forward movement, but provides dead stop on the centre of 
each segment, so that it is impossible to start up the motor 
too quickly. The backward movement, however, 18 not 
impeded. The resistances are rated for a starting period of 
sd eats 

n inching type pillar panel for a 14-H.P. motor is specially 
designed for the heaviest service, and is suitable for the 
control of printing presses, heavy machine tools, and all 
purposes where frequent starting and stopping under load 
occurs. A few of the features embodied in this starter are: 
The absence of a main “ pull-off ” spring and “ hold-on” 
coil. Independent no-volt and overload releases, operative in 
any position of starting or running; the overload release 1s 


of the circuit-breaker type. The circuit cannot be ibroken 
on the starting segments; it is impossible to move the. main 
lever backwards without first causing the contactor to open 
the main circuit. The motor can be “inched” or started 
and stopped as frequently as may be desired; it can only 
be started with all resistance in circuit. The contactor coil 
cannot be burnt out by staying too long on the first step. 
The only insulation on the starter proper is a 0.75-in. thick 
ebonite bush, not subject to mechanical strain.. In order to 
demonstrate practically the performance of the starter it 
is arranged to control, on the stand, a 14-H.P., 220-volt, Cromp- 
ton motor, coupled to a Heenan & Froude dynamometer. 
By means of this the motor can be loaded up as desired, and 
the behaviour fully demonstrated under all conditions of 
load. In addition to the inching starter in operation, two 
other examples, together with contactor boards, showing the 
constructional features of the apparatus, are on view. 

A multiple-lever starter for a 50-H.P., D.C. motor is made 
on the same liberal lines as the firm's inching starter, and 
is recommended for use where sliding contacts become too 
large for convenient hand operation. The same arrangement 
of contractor and automatic releases as in the inching starter 
are embodied, and the various levers are mechanically inter- 
locked so that they can only be operated tn proper sequence. 

The series relay starter is a new form of automatic starter, 
eo designed that the rate at which the starting resistance 1s 
cut out, is dependent upon the rate of acceleration of the 
motor; it consists of an electro-magnetic master device, which 
controls the operation of a number of contactors in such a 
manner that they can only close in correct sequence and 
cut out the starting resistance step by step. By the provision 
of a specially designed pendulum: movement, on the master 
switch, however, it is impossible for any step of the resistance 
to be cut out in less than a predetermined period which is 
sufficient to preclude any possibility of damage to the motor 
which it controls. 

Examples of shunt field regulators used for motors, 
dynamos, &c., are of the usual form, but the resistance mate- 
rial employed is non-corrodible and has a negligible tempera- 
ture co-efficient. 

The a.c. motor-control gear includes faceplate starters suit- 
able for three-phase induction motors of 40-H.p. and upwards. 
Several typical starters are shown with and without overload 
and_no-volt releases, and of the open and totally enclosed 
patterns. In addition to the various faceplate starters referred 
to above, this: firm has developed a complete series of arum- 
type control gear for a.c. motors, contact fingers and drums 
of a standard paein being used throughout the whole eeries, 
both in the oil-immersed and air-break patterns. The exhibits 
of this firm include auto-transformer starters, star-delta 
switches, rotor starters with step-by-step, slow-motion device, 
and combined stator and rotor starters, with automatic trips, 
which form a comer controlling unit for induction motors. 

Four examples of a.c., ironclad, oil-immersed, H.T. switches 
are shown, so designed that they can be used alone or in 
combination with others to form distribution panels, or with 
starters to form motor-control panels. To demonstrate this 
flexibility, two panels are shown mounted together, and pro- 
vided with a bus-bar forming a two-panel distribution board; 
one is mounted on a pedestal with a drum-type rotor starter, 
and the other is arranged to show constructional details, tank 
lowering gear, and draw-out isolating features. The same 
form of contact finger and switch drum are: used as in 
the drum-type control gear. The general appearance of 
these switches is very distinctive, and points particularly 
noteworthy are mechanical strength, simplicity of design, the 
mica and metal construction, and accessibility of all parts 
when opened up for inspection. 

Several sizes of the firm's well-known A.c. and D.C. meters 
are shown, together with component parts in various stages of 
manufacture. / 

Messrs. ARTHUR LYON & Wrencu, Lro., 36, Victoria Street, 
Westminster, S.W.1. The ‘‘Lyon-Brotherhood’’ patent system 
of domestic electric lighting has been designed with the object 


Fia. 19.—A 50-VOLT 
FARM-LIGHTING SET. 


Fic. 18.—A 24-vout 
HOUSE-LIGHTING SET. 


of bringing the numerous advantages of electric light within 
the reach of even small householders, and is a peace-time 
production embodying the successful results of four years’ 
war work. The system is ‘‘ domestic” in the strictest sense 
of the word-—any unskilled person can run it quite success 
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fully. In the “Popular” set the engine ‘is self-starting, as’ 


ın modern motor car practice, by the simple movement of a 
lever; no regulation is necessary during ‘battery charging. 

y the use of large ball bearings for the main shaft, with 
hardened steel and phosphor bronze bearings in the connect- 
ing, rod, wear and tear is reduced to a minimum. For 
example, the ‘‘ Popular ’’ 24-volt set, using standard 4-watt 
lamps, will light a 12-roomed house at a fuel-running cost 
averaging about Ys. a week. The domestic lighting sets are 
made in two types: 24-volt ‘‘ Popular ” type, capacity 36 to 
72 lights (using }-watt lamps); and 50-volt *‘ Major-Domo ” 
type, capacity 100 to 150 lights. (Larger sizes on applica- 
tion.) The lights refer to the total number of Jamps installed, 
and the output of the plant is calculated on this basis: that 
two-thirds of the total lamps installed are of 20 c.p. (for living 
rooms, &c.) and the balance (one-third) of 8 cP. (for 
small bedrooms, &c.). The liberal capacity of the storage 
battery allows of an eight hours’ consumption of one-third the 
number of lamps installed, without recharging. In actual 
practice, on an average throughout the year, the engine will 
only need to be run about four hours per week. The 2-volt 
“ Popular ” type of outfit is shown in fig. 18, and is suitable 
for lighting premises with from 10 to 15 rooms. It comprises 
a petrol engine (Ricardo patents) combined with a dynamo 
and mounted on ‘a self-contained, cast-iron, water-tank base, 
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Fics. 90 & 21—TreE Tyox-BrotrHERHOoop Power Unrr. 


and is complete with a self-starter, switchboard, fuel tank, 
and a 75 to 150 amp.-hrs. battery. These sets, made in four 
sizes to supply from 36 to 72 lights, occupy a space (excluding 
battery) of only 20 in., by 21.5 in., by 30 in. high. 

The ** Major-Domo ” 5U-volt type, 100 to 150 lights, occupies 
a space (excluding battery) of 20 in., by 28 in., by 26 in. high, 
and is suitable for country houses, farms, &c., giving a reserve 
of power for heating. The set is shown in fig. 19; the petrol 
or parafħn engine, titted wilth overhead valves, is direct built 
into a 50-60 volt dynamo. A switchboard with all instru- 
ments, also fuel and water tanks, piping and fittings, and a 
J) to 150 amp.-hrs. battery is supplied with the set. Both 
these sets can be supplied for higher voltages where it is 
required to install the engine some distance from the house. 
The ** Lyon-Brotherhood ” power unit, 3 to 8 m.r., is shown in 
figs. W and 21; the engine is semi-portable, and takes up very 
small space. The consumption is under 2/3 pint of petrol per 
H.P. hour, and the engine can be fitted with a paraftin 
Vaporiser if required. 

This firm also exhibits p.c. motors and dynamos, a D.c. 
motor-generator set, as adapted for running a kinematograph 
projector arc lamp, complete with starter and regulator, L.W. 
D.C. motors in three frame sizes with starters, a positive type 
rotary pump and L.W. motor drive, and samples of component 
parts of various manufactures are also on view. 


BRITISH Evkctric VEHICLES, LTD., 126, Hamilton House, 
Bishopsgate, London, E.C.2, exhibited an accumulator in- 
dustrial truck and a battery locomotive or tractor which 
will haul 10 tons on the level or 3 tons up. a gradient of 
1 im 30. These trucks, which have been described In our 
pages from tine to time, are manufactured in five different 
standard patterns and capacities, in addition to being built 
to meet special requirements when so desired. The hard- 
working merit of B.E.V. trucks is well known, and they 
are most economical in upkeep, it being claimed that 4d. per 
hour is approximately their running cost. They are also 
practically“ fool-proof,” so that those totally unacquainted 
With machinery can with safety be entrusted to operate thei, 


THE BLecTRO-MECHANICAL Brake Co., Ltb., Eagle Works, 
West Bromwich, exhibited. a collection of gridi resistances 
and component parts. The E.M.B. resistance- is guaranteed 
unbreakable, and as the grids are made in one continuous 
length, the ditficulties of. maintaining good contact at the 
ends of the grids, due to corrosion and loss of pressure on 
the contact surfaces, resulting from vibration and expansion 
‘and contraction, are claimed to be overcome. For use in 
chemically-laden atmospheres the grids can be supplied with 
lead coating or arranged in fume-proot ‘boxes. Grids of 
E.M.B. unbreakable, jointless and rustless type resistances 
are in one continuous length per section, the wire is of 
uniform cross section with temperature coefhicient and carry- 
ing capacity shnilar to that of cast iron, the shape o Bnd 
is such as to secure stiffness and prevent the possil ility o 
adjacent grids touching each other through vibration. The 
insulation: 18 mica and mieanite throughout, the grid a 
passing through micanite tubes and the grids separated by 


washers af puje. micà. -A test to 3,000 Volts a.c. ‘is applied 
before despatch. Secondary mica insulation at the ends of 
the grid bolts is supplied for high voltage. The terminals 
are of the mechanical type, with split head set screw, lock 
nut and lock washer; they are of high quality gunmetal of 
substantial section and current-carrying capacity, capable of 
being attached directly to the loops at the ends of the 
resistance grids without disturbing the grids themselves. The 
frame is of pressed steel flanged and suffidently heavy to 
secure rigidity, and the covers are of small mesh expanded 
metal stiffened with wide beading of steel strip at the edges. 
THE Mepway Sarery Liet Co., Bolt Street, Deptford, 
London, S.E. This exhibit consists of one of the firri's latest 
type of electric passenger lift and safety locks and switches 
which can be seen in operation. These latter are claimed to 
be fool-proof, and ensure perfect safety. The lock exhibited 
seems to be reliable, and another feature of interest is the 
firm's patent controller. 


(To be continusd.) 
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THE USE OF ELECTRICITY IN FACTORIES. 


Tue following is an abstract of the report of Mr. G. S. Raw 
M.I.E.E., H.M. Electrical Inspector of Factories :— 

The outstanding feature as regards the use of electricity 
during the period of the war is the enormous increase that 
has taken place due to the requirements of works engaged 
directly or indirectly on the output of munitions of war. The 
extensions of public supply generating stations have been 
chiefly in the form of enlargement of existing works, although 
about ten entirely new stations have been completed and 


put into use during the period under review. They are all © 


equipped for extra- igh-pressure 3-phase systems, on modern 
lines. Three large generating stations and a number of sub- 
stations have also been completed for the electrical working 
of sections of Yailways. It is expected that considerable de. 
velopments will take place when conditions become normal 
in those districts where the supply has been necessarily 
curtailed during the war. The scheme contained in the report 
of the Board of Trade Committee on Electric Power Supply 
may eventually lead to great economies in the matter of fuel, 

ut it cannot be carried out all at once and-extensions of 
many of the existing smaller stations will be imperative in 
the meantime, if developments in the use of electrical energy 
are not to be retarded. 

Considerable anxieties have been experienced by those 
responsible for running electrical stations owing to shortage 
of labour. Women were widèiy brought in for varied work: 
before the war few people would have thought it possible 
that women could have successfully undertaken the work 
of attendants in important sub-stations for converting from 
high tension 3-phase supply to direct current for traction or 
general distribution. Experience has, however, shown that 
the trial was justitied, excellent reports of the capabilities 
and resourcefulness of the women having been received, 
naturally, however, with certain exceptions, 

A number of new factories have been erected during the war 
by or under the control of H.M. Ministry of Munitions, and 
many of them have been provided with their own electrical 
generating stations and sub-stations. These have been for 
the most part well designed and equipped with modern and 
up-to-date plant. New generating stations have also been 
erected by several private firms, and many others have been 
extended. Generally, the new work has again been good. 
An important matter, which I have pointed out on previous 
occasions, had, however, been overlooked in several instances. 
In stations intended to maintain a continuous supply, might 
and day and on Sundays, mediuin-pressure 3-phase switch- 
boards have been so arranged as to make it impossible to 
carry out any work, e.g., overhaul of an oil switch, in safety. 
No isolating switches had been provided between the bus- 
bars and the oil switches, and no divisions between the panels. 
This arrangement has been found on the main switchboards 
Where the supply has been at medium pressure and in high- 
Pressure stations in regard to the mediuin-pressure auxiliary 
switchboards. These switehboards controlling all the auxiliary 
plant in the station, e.g., condenser pumps, feed pumps. 
mechanical stokers, &e., are just as important as regards 
maintenance of the supply as the main switchboards. In 
other cases both isolating switches and divisions were satis- 
factorily provided. In one large station for an electric railway 
the matter had been dealt with in another way, the auxiliary 
switchboard being duplicated, so that either one could 
completely’ shut down when necessary, every motor 10 the 
station having a cable from each switchboard with a change 
over switch at the motor—an excellent arrangement, althoug 
no doubt somewhat costly. 

During the’ period under ‘review I have visited a number 
of explosive works and filling factories, most of them. 0 
course, being new works. In general, the electrical work 
has been well done, special precautions being necessary On 
account of explosive risks or liability of damage to wirlbg 
and apparatus from acid fumes. “ Danger” buildings have 
Where possible been lighted entirely from outside, motors an 
all switchgear, fuses, &c., being either in separate sha 
or in rooms completely shut off. In some the lighting © a 
been necessarily inside, special well-glass or bulkhead types 
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of fittings being used. Motors, where inside, have been pipe- 
ventilated or provided with forced-draught ventilation with 
spray-washed air. The work was, however, much better done 
in some cases than in others, and some otherwise good work 
was rendered dangerous by not being properly finished off. 
Thus I found pipe-ventilated motors with no pipes connected, 
and even torced-draught motors with no pipes on the outlet, 
in buildings with highly inflanmable if not actually explosive 
material near by, where the effect of a burn-out of an arma- 
ture would be to blow a torrent of sparks into the room. 
Slackness in Mmiauntenance was also sometimes noticed, well- 
glasses of lighting fittings having been broken and not re- 
placed. The soundness of the work in general is, however, 
evident from the fact, confirmed by H.M. Chief Inspector 
of Explosives, that in no case was any explosion or fire 
attributable, so far as could be ascertained, to any electrical 
installation or defect therein. 

Amongst the heavier uses of electrical power, several new 
steel rolling mills have been put into comunssion. A rolling 
mill provides probably the most severe test of electrical 
machinery possible, and the tact that inure mills are being 
equipped electrically 1s a sufficient proof that the method 1s 
reliable, and has other advantages over steam power. The 
extremely heavy load being suddenly applied ta the motor 
necessitates enormous mechanical strength in all parts. 
Motors of 5.000 H.P., giving 10,000 or 12,000 H.P. for short 
intervals on the peak, are in use. In some mulls the handling 
of the steel, from taking the billets from the soaking pits 
to the rolls and passing them backwards and forwards through 
the mill and finally taking away, cutting up, and stacking 
the finished sections, is accomplished entirely by electrical 
power. Most of the mills are reversing, the motor having 
to start, come up to speed, slow down, and reverse perhaps 
ten tines a minute. Some are not reversing, the motor 
driving the rolls constantly in the same direction, the steel 
billet passing one wav above and the other way below the 
live or driven roll. Some have a direct drive, others are 
peared, and some of the smaller ones are rope driven. In 
order to equalise the power taken from the supply source 
and prevent the enormous fluctuations, which would other- 
wise be experienced, full use is made of the storage of energy 
m flywheels. These are attached in the case of reversing 
mills to motor generator sets intervening between the source 
of supply and the mill motor, and in the case of non-reversing 
mils to the driving shaft of the rolls. The electrical control 
systems naturally appear somewhat complicated, and are 
specially designed to reduce electrical Josses to a minimun, 
and are provided with various safeguards in case of accident. 
Other new heavy-duty motive power plants with intermittent 
loads include large hoists for dealing with loade of 40 or 50 
tons, as for blast furnaces, fully loaded railway trucks being 
taken up and tipped directly into the furnaces. 

Perhaps the most striking development in the direct use 
of electrical energy has been for furnace Work, principally in 
steel manufacture, for the making of high-grade special steels 
and alloys. Several patterns of furnace are in use, all taking 
alternating current, single-phase, two-phase, or three-phase. 
The sizes of the furnaces are mostly from half a ton to ten 
tons capacity, although there are a few still larger. fn the 
smaHer sizes they are arranged to be regulated by hand, and 
in the larger sizes, during the first part of the process, while 
the steel is being melted, after which the regulation is auto- 
matic. Success in their use depends very much on having 
skilled attendance, electrical as Well as metallurgical, and some 
of the more important works have found that it pays them 
to employ an electrician in charge of each furnace. In many 
works, however, there is no such skilled electrical supervision, 
With most patterns of furnace the pressure used is about 
W volts for melting, being subsequently reduced to about 70 
volts by means of selector switches connected in the primary 
side of the transformer windings. The main supply is of 
course at high tension, in many cases at 11,000 volts. Unfor- 
tunately the equipment of the transformer rooms in many 
Instances had been carried out in a dangerous manner. In 
many cases the apparatus was badly arranged and the pro- 
tection of the high-tension conductors was totally inadequate, 
these being treated as of no more consequence than if at 
WO volts. i 

Sinilar furnaces are also being: tried for brass making and 
casting, but direct heating by the are appears to present 
some difficulties. Are furnaces are also used in the manufac- 
ture of calcium carbide, phosphorus, carborundum, sulphate 
of lead, &e.. some being on a large scale, others comparatively 
sinall, Electric resistance furnaces are also being tried for 
the making of crucible steel by heating the crucibles from the 
outside. Hardening furnaces, in which the current is passed 
through a bath of salts. are used for hardening tools. These 
are comparatively small, and the primary current supplied to 
the transformer may be only, sav, 200 volts. 

Electric heating has also been developed in several new 
directions. among which nay be mentioned that of cardboard 
OX Manufacture. 

_ Other new plants for the direct use of electrical energy 
include some tor electrolytic manufacture of certain explosives, 
and of chlorine and oxygen, and for the recovery of tin from 
of wea east one plant was installed for the manufacture 
af the Ie ie by obtaining nitric oxide from the air by means 
oe arc. Several installations have been put up 
etic arc e fumes and dust by means of high-tension 

woo ischarge. 
e use of electricity in welding has increased very much 


during the war. There is danger in case of a breakdown 
of the insulation of the transformer causing the welding jaws 
and the metal being welded to become charged at the pressure 
of the supply circuit, generally 200 to 400 volts and, as recorded 
in some of my previous reports, fatal accidents from electric 
shock have occurred in this way. This danger can be over- 
come by earthing one point of the secondary circuit. I have 
found a number of welding machines in different works, not- 
ably for the welding of chains, where serious dangers existed 
through exposure of conductors, terminals, switches, &c., of 
the primary circuits. ; 

A considerable development has also taken place in electric 
are welding, chiefly with metallic electrodes. Owing to the 
injurious effect of the rays froin the arc upon the eyes a screen 
of darkened glass is always used, it being impossible to work 
without one. It is also necessary to protect the skin of the 
face, neck, arms, &c., both from the rays and from particles 
of hot metal. A point of some difficulty is that the glass has 
to be so dark that practically nothing but the arc and the 
hot metal immediately round it van be seen. In addition to 
reducing the luminous rays to an intensity which will not 
hurt the eyes, certain invisible rays both in the ultra-violet 
und infra-red must be cut out. Usually two coloured glasses, 
ruby and blue, are superimposed, or sometimes ruby and green 
with a third of neutral tint. Different workers favour different 
combinations, but the matter is one which appears to warrant 
further scientific research. In welding in a tixed position as 
in a workshop, a screen with darkened window is usually 
held in one hand by the worker, who manipulates the electrode 
with the other. As injury may be cuused to the eyes by 
looking at the are from some distance away, even for only a 
few seconds, 16 is necessary also to surround the working 
places with opaque screens to prevent the rays reaching 
other persons in the vicinity or who mav be passing. For 
working in confined spaces or jn positions where the left 
hand may be required for use or for holding on by, a mask 
with a darkened window is sometimnes used. This window is 
convemently hinged to allow of its being opened so that the 
worker may see his surroundings when not actually welding. 
A protective tunic with mask, completely screening: the upper 
part of the body, devised by one firm, provides that the welder 
can only see directly in front, and be is consequently pro- 
‘ected from the rays of any adjacent ares which may be used 
by other wilders. Such masks or helmets are not, however, 
liked by the workmen, who prefer to use the hand sereen 
whenever possible. 

With direct current the danger through electric shock is 
very slight. and probably negligible, except perhaps as regards 
persons Working on stagings or in contined spaces, and ıt 
should therefore always be used where possible. With alter- 
hating current there are dangers which have to be guarded 
against, because ìt is In any case more dangerous than direct, 
and also because a person holding a live conductor and getting 
a shock through his body will in general be unable to release 
himself. It is therefore very necessary that the electrode 
holder shall be so constructed that it shall be impossible 
for the worker to touch any live part with his hand whilst 
holding the handle. I have found In use many electrode 
holders which do not comply with this elementary require- 
ment. Another important matter is that one pole of the 
circuit, that which is connected to the article to be welded, 
shall be efficiently earthed. Where this is done the only 
danger point, assuming that the flexible conductor is properly 
insulated and protected, and the resistances, &c., are properly 
guarded, is the electrode holder and the electrode. ‘There 
should, of course, be no switch or fuse m the earthed con- 
ductor. Except when the are is actually maintained, the 
electrode is at the full pressure of the circuit. When the 
welding is done in a workshop the welder is usually close to 
the switch controlling the circuit, and can readily cut off 
the pressure when he has finished or when he requires to 
renew the electrode. In other cases he may be at a con- 
siderable distance from the switch, and it has been suggested 
that there should be an auxiliary low-voltage circuit in the 
exible cable, with a push-button thumb-switch in the handle 
of the electrode holder, arranged to operate a contactor 
switch at the fixed end of the circuit. The electrode and 
holder would then normally be dead and would only be made 
live when actually put to use. . 

Considerable study has been given to the question of light- 
ning protection at many explosive works, and, in some, care 
had been taken to connect together all metal work within 
or about the buildings, with the idea of eliminating al 
possible points between which any spark discharge due to 
secondary effects of lightning could possibly occur. This 
precaution is probably very sound, and might be more gener- 
ally adopted in other cases. Except for chimneys, lightning 
protection is seldom provided on ordinary factory buildings, 
no doubt due to the risk of damaye being regarded as very 
remote. 

Much consideraffon has been given during the last few 
vears to the science of lumimation and to the design of 
efficient fittings for distributing the light to the best advantage 
according to the special circumstances tor which it 1s required, 
the matter having been of special importance’ during the war 
owing to the large amount of overtime and night work 
resorted to in many works. For many years factory. lighting 
by electricity was dependent upon the are lamp for general 
illumination, with the attendant troubles of trimming, elean- 
jug and the expense of carbons, and upon the carbon-filament 
aglow lamp of very low efficiency for localised lighting ut 
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individual machines, work benches, &c. This localised light- 
ing necessitates a large number of pendants, brackets, or 
other fittings wherever the lights are required. The improve- 
ments which were effected some years ago in gas lighting 
would probably have led to gas largely superseding electricity 
for factory lighting, had not the metallic-filament glow lamp 
with its corresponding improvements been introduced just 
in time to re-establish the relative advantages of the latter. 
Half-watt lamps are made in sizes up to 1,000 candle- 
power, so that it is now possible largely to dispense with 
localised lighting by providing a comparatively few of these 
lamps suitably placed. At the same time there have been 
useful developments in localised lighting. One which is 
particularly suitable for engineering machine shops, provides 
for small ten-watt lamps, such as are used in motor car head 
lights, in specially designed reflectors attached to fittings 
having universal joints so that the lamps may be put in any 
position. The pressure is only 10 or 12 volts, being reduced 
from the supply pressure by a small transformer for every 
ten or fifteen lamps. The wiring is concentric, the metal 
tubing of the fittings forming the return conductor and being 
earthed at the transformer. This construction, of course, 
greatly simplifies the mechanism of the universal joints. Be- 
sides being very robust, and therefore suitable for machine 
shops, the advantages claimed are excellent lighting of the 
work, as much as 15 foot-candles being ovtained at 15 in. 
from the lamp, economy in the amount of electrical energy 
consumed and particularly in regard to lamp renewals, he 
small lamp successfully withstanding the inevitable vibration 
and rough usage under conditions which would be disastrous 
to lamps of ordinary pressures, say, 200 voits, with their far 
more delicate filaments. A further advantage is no doubt 
in safety on account of the very low voltage. Soine excellent 
examples of modern scientific lighting are to be seen in some 
of the new works. On the other hand, I have seen instances 
of very bad lighting with half-watt lamps, the lainps being 
unscreened and placed where they cause a glare, and are 
probably harmful to the eyesight of persons employed. 
Similar unscientific and harmful examples may be seen by 
anyone in inany of the shop windows of the West End at the 
present time; unshaded lamps are placed so that they shine 
into the eyes of the onlooker, causing such a glare that they 
fail utterly to show up the goods in the window although in 
a blaze of light. 

Except as regards districts which have been supplied for 
many years with direct current, the development in the use 
of electrical power is mostly by alternating current, 3-phase 
or 2-phase, which from the point of view of electric shock 
risk at low voltage 18 very much more dangerous if proper 
care is not taken. As distribution at high pressure is becom- 
ing more general in manufacturing districts, transforming 
sub-stations have often to be provided on the factory premises 
even for small consumers. 

In some cases otherwise good installations are spoiled by 
not being properly finished off. The most prevalent fault in 
this connection, which I have referred to in previous reports, 
is that even though the conductors are well protected in 
screwed steel conduits throughout almost their entire length, 
the conduit is not taken right up to switch boxes or motor 
terminal boxes, so that loops of unprotected cable are left, 
often in positions where they are liable to damage, e.g.. on 
the floor at the motors. This is partly due to the slight 
extra cost of providing switch and fuse boxes and motor 
terininal boxes having properly made sockets for the attach- 
ment of the conduit. Several large manufacturers supply 
their motors without any terminal boxes, cable tail ends 
being brought through the casing for connecting up to the 
circult, instead of providing terminal boxes with facilities for 
connecting up conduit, although they will supply tuem at 
an extra charge. 

Owing to the great expansion in the use of electrical energy 
during the period under review, it might have been expected 
that the number of electrical accidents would have increased. 
This, however, was not the case. Mr. Wilson, superintending 
inspector, Glasgow, states :— = 

‘‘ Notwithstanding the greatly increased use of electricity 
both in power and light. there have been remarkably few 
electrical accidents throughout the division, and this is attri- 
buted chiefly to the fact that the plant introduced complies 
with the requirernents of the regulations. Practically all the 
inspectors are agreed on this satisfactory feature of the new 
installations.” 

On the other hand. the number of fatal accidents has some- 
what increased, 99 having been reported in the four years. 
as against 70 in the previous like period, 1911-1914. Of these 
%9) fatalities, 14 occurred in electrical stations of public supply 
or traction undertakings, the remainder on ordinary factory 
premises. In addition to these there were four fatalities 
indirectly due to electricity. One was caused through explo- 
sion of gas from a secondary battery by electric spark, one 
through failure of the current of a crane magnet allowing the 
load to fall on a man, one from burns where a girl got her 
dress set on fire bv knocking the leed out of a terminal of 
a motor, and the other from burns where a man short-circuited 
conductors with a benzine blow lamp. | 

It will be seen from the table that % out of the 99 fatalities 
occurred with alternating current, 19 being on systems of less 
than 259 volts. whilst 47 occurred on three-phase systems 
from 346 to 440 volts, but where the pressare to earth would 
not exceed about 250 volts, most of the svstems having the 
neutral point earthed. Many of thera occurred on lighting 


circuits taken from one phase and the neutral. In three or 
four cases only is it likely that the shock was received from 
contact with two of the phase conductors, the accidents being 
nearly all due to contact with one conductor only, the currents 
passing through the victim to earth. Three direct-current cases 
were on mediuin-pressure traction systeins having one pole 
earthed. In the case of the solitary low-pressure direct-current 
accident death was probably due to the tall. In several of the 
cases where the accidents were due to absence of, or ineffective, 
earthing, the actual pressure received may have been con- 
siderably less than the maximum voltage of the circuit. 
The importance of artificial respiration as a means of 
resuscitation in cases of apparent death from electric shock, 
although generally appreciated by electrical engineers for 
many years past, is not adequately realised by factory oe 
cupiers or even by many members of the medical profession. 
Instructions on the matter are required to be posted in all 
works using electrical energy above low pressure. Informa. 
tion as to what was actually done was recorded as regards 
50 of the foregoing fatalities. In 15 cases artificial respiration 
was carried on for an hour or longer, in some instances under 
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* One case fall following shock. t Three cases fall following shock. 
; Measured pressure. 


medical supervision, in ten cases for half an hour, in eight 
for 15 minutes, in two for 10 minutes, n one for 5 minutes. 
In six of the 1d-minute cases the doctor who was called in 
pronounced life extinct at the end of that time. In four 
others no mention is made of the length of time, but the 
elforts at resuscitation were carried out ‘until the doctor 
arrived.” In ten cases artificial respiration was tried, but 
no mention is made of the duration of the effort. In four 
cases it is definitely recorded that no artificial respiration was 
tried, in one even though a doctor arrived shortly after the 
accident. In eleven cases, therefore, where a doctor was on 
the scene within a few minutes of the accident, practically 
no attempt was made to revive the patient. This indicates 
that the medical profession generally is woefully ignorant on 
the matter. That enlightened medical opinion is convinced 
of the etticacy of treatment by artificial respiration is well 
known, and in support of this statement I again refer, as in 
my report for 1912, to a letter which appeared in The Lancet 
by Dr. Reginald Morton, President of the Electro-Therapeutics 
Section of the Royal Society of Medicine, in which he stated 
that ‘‘death from electrical shock is only an apparent death 
at first, and whatever the conditions or severity of the acul- 
dent, there is practically always a time, varying from a few 
moments upwards, during which it is possible to resuscitate 
the victim by artificial respiration if resorted to at once. 
Artificial respiration nust be persevered with for at least 
two hours, or until the patient revives; in many cases It 
may be only a few minutes.” 

Amonust the non-fatal accidents for the period particulars 
are available of three cases where the victims were insensible 
and were brought round by artificial respiration. It is to be 
hoped that the “safety first’’ movement, which is DOW 
gaining ground, will lead to more general training of ambu- 
lance men at all classes of works in the methods of artificial 
respiration, so that victims of electrical shock may ın more 
cases receive proinpt and adequate treatment, and thus be 
given at least a chance of recovery. 


Midland Electrical Engineers’ Ball.—In has been decided 
to revive the Midland Electrical Engineers’ Ball, which will be 
held at the Grand Hotel, Birmingham, on Thursday, November 13th, 
1919. Mr. R. A. Chattock has kindly consented to act as chairman, 
Mr, W. Y. Anderton aa hon treasurer, and Mr. G. J. Bish. of 65. 
Newhall Street, Birmingham. as hon. secretary. Tickets may be 
obtained from either of the foregoing. The services of Joyce s 
London Band, personally conducted by Mr. Archibald Jevoe, hare 


been secured, and it is anticipated-that the occasion: will enable © 


many old friends to meet again. as. owing to the war. it has been 
impossible for the past five years to hold the ball. All electrical 
engineers are urged to attend, in order that the function may prove 
to be as great a success as those which have preceded it. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


The Prido Adjustable Reflector. 


A new adjustable lamp shade and carrier suitable for 
general use is being placed on the market by Messrs. Pri- 
peaux & Co., LTD., of Macdonald Street, Birmingham. The 
design of the reflector, which is made of aluminium, can be 
een from fig. l, and it is claimed that without reduc- 
ing the reflective power, the shade can be tilted to a variety 
of angles, so as to both shade the eyes and direct the full 


Fic. 1.—TwHe Pripo ADJUSTABLE REFLECTOR. 


light on to the work. Without sacrificing efficiency, con- 
siderable saving in current can be effected; low c.r. lamps 
can be used. Being of metal, the shades are not liable to 
breakage as with opal and glass shades, and besides saving 
on the lighting bill the initial cost is low. The standard 
pattern is made 10 in. in diameter. 


Hunt Electric Trucks. 


The ‘‘Hunt’’ industrial storage-battery trucks, of which 
the sole agents for the United Kingdom are Messrs. ĪRWIN & 
Jones, Lro., London. House, New London Street, E.C.3, are 
made in three types, but are all of the same carrying capacity, 
viz., two tons. The T A” type truck is the type mostly in 
use, and has a platform area of 30 sq. ft., a maximum width 
of 4 ft., loading platform 23 in. from the ground, and a turn- 
ing radius of 7 ft. 3 in., measured from centre of truck. The 
“B” type truck is similar in design and construction to the 
“A,” but has a platform area of 40 sq. ft., a maximum width 
of 4 ft., loading platforin 24 in. from the ground, and a turn- 
ing radius of 10 ft., measured from centre of truck. The 
“ DF60 ” truck is a special design, having a four-wheel steer, 
and has a platform area of 15 sq. ft., loading platform 11 in. 
from the ground, and a turning radius of 5 ft. 8 in., measured 
outside wheels. 

Our illustrations show two useful trucks; fig. 2 shows a 
quick end-dumping coal truck with a carrying capacity of 
0 cu. ft., and fig. 3 shows a side-dumping body in position 
for dumping. With regard to the constructional details of the 
“A” type truck, the platform is constructed of 1}-in. 
seasoned oak with rounded corners reinforced by angle irons; 
the upper surface of the platform is further protected with 
metal strips, and is divided and hinged for easy accessibility 
of battery and all mechanical parts. The frame is made up 
of 4-in. channels, making the truck extremely rigid and pre- 
venting twisting and distorting which would impair the align- 
ment of the bearings and motor. The truck is driven through 
a differential made up of cut steel gearing, which, together 
with the motor pinion, is enclosed in an oil and dust-proof 
housing; all of the rotating parts run in flexible or self-align- 
ing 8-K-F ball bearings with lubrication amply provided for. 
The rim and web of the wheels are of cast steel, made in one 
piece; the wheels are mounted on Timken roller bearings, 
Which are well lubricated and protected from dust and dirt. 
The tires are solid rubber, with 34-in. face and 20 in. outside 
alameter, and are of the demountable tyne, easilv detached 


and renewed. The brake consists of a flexible steel band, 


lined with asbestos, encircling a drum on rear wheels, is 
spring actuated, and is always set unless the pedal on the 
operator's platform is pushed down. In driving the car. the 
operator merely keeps one foot on this brake pedal; thus. 
when not in operation, the truck is always locked. A cut-out 
switch connected to the operator’s platform automatically 
breaks the electrical circuit when the ‘operator steps from the 
platform. The truck is steered by means of the right-hand 
lever on the front end. which operates vertically, and is direct 
connected to knuckle joints, located on the forward axle. The 
Wheels can be turned short enough to permit the truck to 
enter a standard box-car and be turned toward either end. 

e knuckles are provided with grease cups for lubrication. 

The batterv box is of heavv gauge sheet steel and suspended 
by springs from cross members of the frame. The entire 
section of the top of the truck over the battery hox is hinred, 
thus making all of the batteries readily accessible. Either 
Faison iron and nickel cells or Fixide lead cells can he sup- 
plied. The equipment consists of 36 Edison cells. tvne A-4, 
150 əmp.-hour capacitv, 43 volts or 20 cells, tvpe MVII iron- 
clad Exide, 158 amp.-hours, 40 volte. The cells are mounted 
m trays and are easily and quickly removed at will; the 


Edison cells require 30 amperes for seven hours to charge fully 
and ironclad Exide cells from 15 to 30 amperes for 64 hours. 
The batteries can be charged from any D.c. circuit through 
a suitable charging resistance, or from an A.C. circuit by means 
of a current rectifier. The charging plug is of the removable — 
safety type which can be inserted in one position only; one 
150-ampere, double-pole, fused block is also provided. | 
The motor is designed especially for vehicle service and the 
amature mounted on annular ball bearings. It takes 36 amperes 


Hig. 3.—Hunt SIDE-DUMPING ELECTRIC TRCCE. 


at 36 volts at a speed of 1,000 R.p.v., and it will take 120 
amperes at 36 volts for ten minutes without overheating. This 
high overload capacity provides high starting power and per- 
mits the truck to handle full load on fairly heavy grades. The 
controller is of the drum type, having three speeds forward 
and three reverse with positive stop between. No resistance 
is used in the system of control, varying voltage being 
obtained by multiple series grouping of the cells, thus all of 
the energy delivered by the batteries is utilised through the 
motor, and none is wasted jp useless heating up of resistances. 
The speed of the truck light is 6.5 M.p.H., and the safe load is 


4,000 Ib. 
The Record Ohmmeter. 


The Record E.ectricaL Co., Ltp., of Broadheath, Altrin- 
cham, Cheshire, have Just placed on the market a noteworthy 


- addition to their range of instruments in the shape of a port- 


able combined ohmmeter and generator for insulation testing. 
The total weight of the apparatus is under 12 lb., and it 
measures about 9} in. X 4% in. X 7 in.; the carrying strap is 
of a novel pattern, serving the two-fold purpose of a shoulder 
strap and a carrying handle, the excess length of strap in 
the latter case being coiled up by means of a simple device. 
The case 1s of polished walnut, with rubber feet; the dial is 
protected with a strong hinged metal cover, and the handle 
is of an improved type which can be turned to lie flat against 
the side of the case. Interchangeabilitv is an essential 
feature of the whole instrument; the generator can readily be 
removed en bloc, without breaking any soldered connections; 
the resistance frame is also complete in itself. and can be re- 
placed ina few minutes. The generator, which consists largely 
of standardised components. is provided with ball bearings, 
and gives 500 volts at a handle speed of 80 R.P.m.; the collector 
is of simple and reliable construction, and high insulation ig 
maintained throughout without the use of porcelain or other - 
fragile materials. The ohmmeter has a patented moving-coil 
movement, free from complicated parts, and being a true 
ohmmeter—not merely a voltmeter calibrated in ohms—gives 
correct indications irrespective of the speed of the generator. 
the movement being also dead-beat; the scale. which is 
shown in fig, 4, p. 480, reads from zero to“ infinity,” with clear 
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readings from 10,000 ohms to 100 megohms. In order to pro- 
duce the instrument at a low price, no complications, such 
as multiple ranges, &c., have been introduced into the de- 
sign, the standard instrument being manufactured in mass pro- 
duction of one size and pattern. The appearance of the 


RECORD OQHMMETER. ~ 
Patent 22666/11. 
Fig. 4.—ScaLe oF RECORD OHMMETER, 


Vic. 5.--Tat RECORD OHMMETER. 


instrument is illustrated in fig. 5, which shows the special 
strap and handle. The terminals are fixed on the opposite 
end of the case. The company is to be congratulated on pro- 
ducing a handsome and efficient instrument, which should 
prove very useful to contractors and others concerned with 
Insulation testing. 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DELL . AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1 


23,223. * Vacuum tubes.” S. BryDox. September 22nd. 

23,260. ‘ Secondary generator.” S. Porter. September 22nd. 

23,270. *“ Electrically-driven talking machines.” J. 5. BrapsHaw. Sep- 
tember 22nd. 

23,274. ** Electrical indicating number switch.” F. G. PFISTER and A. 
Puniges. September 22nd. 

23,275. “ Variable inductances for wireless telegraphy, &c.” C. C. Ren- 
SHAW. Septenber 22nd 

23,279. ** Electric sirens, &c.. {or automobiles.” F. W. Berwick & Co. 
and M. H. L. Sizatre. September 22nd. 

23,288. *‘ Sparking plugs.” P. E. TRIGG. September 22nd. 

23.292. “Welding machines. Bririsu THomMsox-Houston Co. (General 
Electric Co.) September 22nd. 

23,312. *“ Sparking plugs." T. Antoine. September 22nd. 

23,313. ‘* Wireless telegraph receivers.” E. W. B. Git. September 22nd. 
23,314. “Ignition systems for., internal-combustion engines.” — BrRimisu 
LIGHTING AND lesions Co. and E. O. TURNER. September nd. 

23,324. “Improving current-carrying capacity of existing three-phase svs- 
tems.” A. M. TAYLOR. September 23rd. 

23.345. “ Electric telegraph sending-key." F. J. Marsos and W. H. 
Roserts. September 23rd. . 
23.349. “ Sparking plugs for motor bicycles.“ R. T. Goopvear. Septem- 
ber 23rd. 

23,377. *“ Electric cut-outs." J. V. FirīrcHerk and H. N. GREEN. Septem- 
ber 23rd. 

23.396. “Protective fuses for electric circuits’? F. W. UREN. Septem- 
ber 23rd. f 
23,406. ‘ Telegraphic or telephonic recorders, relays, &eo” J. H. Snart 
and J. Tuckrr. September 23rd. i 

23,425. " Electrical indicators, &e.” O F. R. Horry and J. G. Hoorer. 
September 23rd. 

23,440. *“ Trolley-heads for electric tramears, Seo S. K. Kirgiaxp and 
H.R. TIpsweie. September 24th. 

23,450. *' Electric generating plants." Arsis Moror Co. and C. R. 
WALKER. September 24th. 

23.470. “ Ricetrie lampholders, &."" D. Asstksonn. September 24th, 

23,495.“ Electric heating stove or fire.” C. O. Bastian. September 24th. 

23,496. “ Minimum current indicator. T. Powrit. September 24th. 

23,510.‘ Aerial systems of wireless signalling.” C. S. FRANKLIN. Sep- 
tember 24th. : 

23,522. “Electrical propulsion of ships.’ Ant. Ges. Brows BOVERI kT 
Cie. September 24th. (Switzerland, October let, 19PR. 

23,540. ‘ Electric relays." S5. G. Brows September 24th . : 

23,576. “ Telephonic, &c., transmission systems | Wesrers Erectric Co. 
(Western Electric Co.) September 25th. l r, 

23.578. “Insulators for overhead telegraph and telenhone line wires, &c. 
E. A. CHANTLER. September 25th. 5 

93,586. “ Electric fuses." F. A. Ross. September Sath. 

23.587. * Electrical heating apparatus. M.A. V. Donno Septem- 
ber 25th. ; i l 

23,590. ** Holders i oennde ot oe pel, 

JORKS and W. Giteerr. September 25th. 

ments Eek lamp for vebicles."" P. O. Dorek and S. Situ & Sons. 
Se er 25th. : . i 

i Aa Electrical systems of power transmission. British THOMSON- 
Houstox Co. (General Electric Co.) September 25th. 


Fuuter’s UNITED 


23,616. ‘ Variable-limit switch for breaking circuit of clectric motor 
ing printing machinery.” H. V. James. September 25th. 

23,623. “ Electro-magnetic oscillators.” W. J. MevLERSH-Jackson. (Sub- 
marine Signal Co.) September 25th. 

23,629. * Electric ignition devices for automobiles, &c.” F. W. Berwick & 
Co. and M. H. L. SizaRe. September 25th. 

23,637. “ Means for detecting use of incandescent electric lamps.” A. 
Pone. December 25th. (Germany, August 28th, 1918.) 

23,639. ‘* Magneto-electric machines.” F. L. HOLLISTER. September 25th. 

23,659. “Ceiling, &c., roses for electric light and power installations.” 
J. B. Tansan. September 25th. 

23,663. *“ Method of alternating clectrical conductivity of metals.” F. H, 
LORING. September 25th. 

23,671. ** Sparking plug.” A. R. Betuncen. September 26th, 

23,673. ‘‘ Safety switch retaining pillar.” A. Gress. September 26th. 

23,675. “ Obtaining: currents of any frequency from three-phase systems of 
any other or the same frequency.” A. M. TAYLOR. September 26th, 

23,676. “ Improving power factor of alternating-current apparatus.” A. M. 
TayLor. September 26th. 

23,700. ‘‘ Improving distribution on single-phase und two-phase alternating- 
current systems.” A. M. TayLor. September 26th. 

23,705. “ Electric automatic gas lighter and extinguisher.” R. PeLLery. 
September 26th. 

23,722. “ Incandescent electric lamps.” L. A. DE BECKER. September 26th, 

25,724. “ Distribution in alternating-current systems,” A. M. TAYLOR. 
September 26th. 

73,733. * Combination tools, &c., including = sparking-plug testers.” J. 
Hanxman. September 26th. 

23,750. *“* Bi-polar electrode electroiysers.” G. G. HEPBURN and MATHER & 
PLATT. September 26th. 


23,753. ** High-frequency alternators.” British TuoĮmsos-Houston Co. 
(General Electric Co.) September 26th. 


23,786. “ Sparking plug.” E. B. MORGAN. September 27th. 

23,791. “ Socket for electric light globes." J. A. SARGENT. September 27th, 

23,800. * Ignition devices for internal-combustion engines.” G. CONSTAN- 
TINESCO. September 27th. 

23.801. ** Wireless telegraphy, wireless telephony, &c.” S. Brypox and A. 
G. T. Cusine. September 27th. 


operat- 
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PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will se 
Printed and abridged, and all subsequent proceedings will be taken. 


21918. 


Sls. DOUBLE-CURRENT DYNAMOS FOR WIRELESS INSTALLATIONS, R. Bosch Akt. 
Ges. June Ist, 1917 (117 443.) 


10,714. DIRECTION-FINDERS AND THE LIKE FOR WIRELESS SIGNALLING. R. E, 
Vaughan, June 28th, 1918. (131,963.) 

13,368. TRrRe\vtMeNT OF ZINC SOLUTIONS PREPAKATORY TO THE RECOVERY OF ZINC 
BY ELECTRO-DEPOSITION. Electrolytic Zine Co., of Australasia Proprietary. 
August 17th, 1917. (131,998.) 


14,184. VaRIABLE-SPEED ALTERNATING CURRENT MoTORS. J. D. Lewis. August 
3lst, 1918. (132,016.) 


14,213. ELECTRIC ARC Lames. H. H. Wrench and W. Engelke. Septem- 
ber 2nd, 1918. (122,019.) 

14.221. ELECTRICA. SWITCHGEAR. A. Resrolle & Co, R. W. 
C W. Clothier. September 2nd, 1918. (L32,020.) 

EET ALTERNATING-CURRENT RELAYS. C. V. Drysdale. September 2nd, 1918. 

32,021.) 

14,228. METHOD OF AND MEANS FOR DETERMINING THE ELECTRICAL CHAR- 
ACTERISTICS OF HIGH-FREQUENCY OSCILLATION CIRCUITS. N. P. Hinton. Sep- 
tember 2nd, 1918. (132,022. 
| 14,475. SpaRKING-PLUGS FOR ELECTRICAL IGNITION SYSTEMS. W. A. Jones 
September 6th, 1918. (132,041.) 


14,987, POWER MODULATORS FOR RADIO TRANSMISSION. Western Electric Co. 
(Western Electric Co.) September 14th, 1918. (1327058. ) 

153,129. REFIMUABLE ELECTRIC CARTRIDGE FUSES. O. H. Jung. September 17th, 
1918. (132,064.) 

15.542. ELECTRIC RESISTANCE FURNACES FOR HEATING Gases. J. Simon and P. 
F Sarron. September 24th, 1918. (132,080.) 

15,548. ELECTRIC rurNaces. T. H. Watson & Co., H. A. Greaves and H. 
Etchells. September 25th, 1918. (132,081.) 

E RADIO TELEGRAPHY AND TELEPHONY. M. Latour. October 18th, 1917. 
(132,101. 

17,962. Gatvanic ceus. M. L. Kaplan. November 2nd, 1918. (132,113.) 
17,972. Gatvanic cetts. M. l. Kaplan. November 2nd, 1918. (132,114.) 
18.013. ReEMOVARLE ELECTRIC FUSE CARRIERS. W. T. Henley's Telegraph 
Works Co. und W. H. Nichols. November 4th, 1918. (132,115.) , 
18,025. MAGNEIO-ELECIRIC IGNITION MACHINES. Scintilla (frm of). Noven- 
be~ 2nd, 1917. (120,897.) 

` 18,259. RADIO-TELEFHONIC APPARATUS. M. Latour. November 30th, 1916. 
(Divided application on 18,621/17.) (132,118.) 

20,109. Evectric Rerays. G. McAlpine. December 4th, 1918. (132,131.) 
20,267. IGNITION sysrems. Dayton Engineering Laboratories Co. Decem- 
ber 15th, 1917. (121,602.) 

21,812. ELECTRIC INCANDESCENT Lamps, F. Lewis. December 30th, 1918. 


(132,145.) 
2919-4 

466. ELECTRIC BATTERIES. J. Y. Johnson. (Commercial Truck Co.) Janu- 
ary 7th, 1919. (131.817.) 

2,833. DYNAMO-ELZCTRIC MACHINES. W. G. Ivamy. February 5th, 1919. 
(J:31,825.) 

2,916. ELECTRIC STORAGE BATTERIES OR ELECTRIC ACCUMULATORS. Fuller Accu- 
mulator Co. and T. Jones. February 6th, 1919. (131,826.) 

3,039. METHOD OF AND APPARATUS FOR CONTINUOUSLY INTERRUPTING ELECTRICAL 
carers, E. C. R. Marks. (Splitdorf Electrical Co. February 7th, 1919. 
(132, 167.) 

3.161. TELEPHONE SYSTEMS. Siemens Bros. & Co. and E. A. Laidlaw. Feb- 
ruary 8th, 1919. (132,170.) 

3,619. THERMIC TELEPHONES OR LIKE ELECTRICAL APPARATUS PROVIDED WITH 
HEATING CONDUCTORS, Naamlooze Vennootschap de Nederlandsche Thermo- 
Telephoon| Maatschappij. February 15th, 1918. (123 ,727.) 

4,153. Evectricat switcnes. Vickers, Ltd., J. Etchells and C. H. Stedman. 
March 2nd, 1918. (Divided application on 3,721/18.) (132,174.) 

5,263. THERMAL ELECTRIC SWITCHES. F. W. Bundy and H. Bey. March 3rd, 
1919. (131,839.) he 

7,831. TELEPHONE SYSTEMS. TELEPHONE SYSTEMS. Siemens Bros. & Co. an 
T. Pettigrew. March 28th, 1919. (132,196.) ae 

R79. UTILISATION OF HIGH-FREQUENCY ALTERNATORS IN TELEPHONY. DOG 
Francaise Radio Electrique. October 26th, 1917. (Divided application on 
17.513/18.) (125,373.) . : 

10,193. CARBON HOLDER AND FEEDING MECHANISM FOR ARC LAES APTE O ary 
FOR USE WITH KINEMATOGRAPH PROJECTORS. A. W. Newland. April 23rd, 1919. 
(131,856.) oe Pg 

10,603. ELECTRIC APPARATUS FUR INDICATING AND REPEATING MOVEMENTS T 
DISTANCE. Schneider et- Cie. April 29th, 1919. (Addition to 10.676/18. 
132,203. net Avd: 
' 12158) PROTECTIVE APPARATUS FOR DYNAMO-ELECTRIC MACHINES. British. Yer 
inghouse Electric and Manufacturing Co. June 29th, 1918. (Addition 
120,911.) «129.261. ; 

Di A i, CARLE JUNCTION BOXES OR LIKE ARRANGEMENTS. Siemens 
Bros. & Co. and H. G. Wood. May 26th, 1919. (132,216.) 
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THE IMPORTANCE OF BRITISH 
EXPORT TRADE. 


SIR AUCKLAND GEDDES has been urging upon the manu- 
facturers and traders of the United Kingdom the immense 
importance of the development of our export trade. We- 
have written so much upon this subject, both during the 
war and since its termination, that we need say little more 
to-day. If the British manufacturer has not taken action 
already, it can hardly be because of want of knowledge. 
Many firms have order books filled for quite a long time 
ahead, and if in cases they have been less enterprising than 
they might have been, the uncertain position of affairs at 
Home—industrial relations—has been largely to blame. 
We agree with Sir Auckland Geddes, however, that there are 
almost unlimited trading opportunities within our reach all 
over the world, and if only we can “settle down” to 
peaceful industry here, we believe tbat our manufacturers 
will rise to the occasion. There has, of course, been a good 
deal of holding back because of nervousness respecting our 
national trade policy, and we are not sure that the 
President’s speeches have allayed anxiety, however interesting 
and informing they have been as coming from Board of 
Trade sources. | 

In any consideration that we give to such matters, we 
must remember that the position is changing in most great 
manufacturing countries. Speaking generally, it may be 
perfectly true that America will not be so great an export 
rival as has been imagined during the period of the war. 
She undoubtedly will be up against far more serious labour 
troubles of her own, with consequent increased cost of 
production, before prevailing world movements for 
improving the position of industrial workers come to a 
close. But if we may judge her position from the special 
point of view of the electrical industry, we confess to being 
impressed by the ‘astounding figures” of her electrical 
export trade for June, as published in our last issue. We 
also are disinclined to belittle the £4,000,000 export 
scheme of the General Electric Co., of Schenectady, which 
avowedly is to make a strenuous bid for foreign business. 
It will hardly do for British electrical men to believe that 
America is “down and out.” Sir Auckland refuses to 
shiver before the “ danger from America.” We do not 
want him to be cooler than he is—in some capacities we 
have observed that he is an icicle already. Really we 
suppose that the object of the speech was to encourage 
the British exporter, and in doing so he had first 
to kill the giants in the way, though he described 
them as “shadows” of which we were frightened. 
We heartily welcome the warmth with which the 
icicle melts as British traders are urged to 
remember that never have there been greater oppor- 
tunities for the trade ‘of Great Britain. The world, 
as we have said again and again, is clamorous for 
goods, and especially is it so for electrical goods of which it 
was deprived during the war when (sermany was shut in, and 
our shipping was monopolised by other and supreme demands. 
Sir Auckland frowned upon the quality of Japanese goods, 
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and rightly referred to the labour movement which has 
found a footing in Japan. But even Japanese competition 
In various electrical lines is not a thing to be ignored when 
we remember war-time inroads made in India, Australia, 
China, and even here at home. It is necessary to rneet this 
and all other foreign competition with appropriate measures, 
and to this end the President’s advice to the business com- 
munity to direct its ingenuity, energies, resourcefulness, 
and adaptability to developing the export trade may be very 
necessary. We do not believe that the competition is merely 
a “shadow,” but we believe that it can be successfully 
fought if we are properly organised for the work, and deter- 
mined to win. The Home trade is, of course, important, 
but we can attend to that surely without leaving the other 
undone—the immense requirements of the foreign trade 
should appeal to the imagination of all of us. 

With regard to Sir Auckland’s opinion that probably not 
for years to come could Germany hope to rank among the 
great manufacturing nations of the world, while we do not 
doubt that this may prove to be correct in respect of certain 
industries, we think it would be extremely unwise to accept 
the prophecy as applying to electrical manufacturing. 
Reference to the report of observations made by visitors to 
the Leipzig Fair, quoted in our ** Business Notes” to-day. 
indicates, that probably the most. important export exhibits 
there were those of the Technical Section. including all 
types of new machine tools, mechanical and electrical 
devices and novelties. In these branches it appeared that 
(rermany was in a position to fill orders quickly, and, in 
many cases there were considerable stocks in hand, due to 
the fact that they were not short of iron ore and coal during 
the war to the same extent as industries relying on foreign 
raw materials. From our study of the reports of the great 
Teutonic electrical manufacturing organisations during the 
war. we are not at the moment able to regard them as 
likely to remain weak competitors for very long. They 
may not be able to do a great deal in the British Empire, 
but in many other markets where we ought to be operating, 
they will before long have to be reckoned with. They will 
not compete on the old terms; wage alterations have been 
substantial in Germany, as everywhere else, and they 
are not ended yet ; but they are not developing their organ- 
isations for nothing. While there is, in our opinion. little 
in the situation to justify timidity on our part, we think 
we shall be committing a grievous error if we do not have 
our foreign trade weapons prepared in readiness for any 
emergency—whether from America, Japan, or European 
countries. Concerted action by groups is most excellent up 
to a point, but there are hundreds of firms outside these 
groups who ought to be doing a larger share than in pre- 
war days in building up a magnificent British electrical 
export trade. We are not in business for a day or two— 
the electrical industry, according to present signs, need 
know no limit to its age. Given appropriate policy and 
energy, it ought to grow to such proportions as to make its 
past appear as a wooden hut before a stately pile. 


As will have been gathered from a 

OEE T paragraph published in onr pages a few 
Lamp Industry. weeks ago. a scheme is being promoted in 
Germany which aims at the concentration 

in one undertaking of the entire production of drawn-wire 
lamps throughout the country. The project is in no sense 
a mutual combination of manufacturers in the form of a 
syndicate to control the output and prices, seeing that an 
agreement already exists. and has for a long time past existed. 
between makers on the basis of patent conventions, and 
there is, therefore, no intention for the moment of reviving 
an international syndicate for wire lamps such as formerly 


prevailed for carbon-filament lamps. On the contrary, 
what is now in view is the financial consolidation of present, 
manufacturers—not that there are many to amalgamate. 

. The production of drawn-wire filament lamps has been a 
monopoly in Germany for a long time as a result of the 
licences held by the A.E.G., and sbared with the Siemens 


and Halske Co. and the Deutsche Gasgluhlicht (Auer), 


Gesellschaft, for a particular method of producing the 
filaments: and no firm has been able to shake the 
validity of the patents concerned in this direction. The 
Wolfram Lamp Co., of Augsburg. at one time sought 
to establish its right to the manufacture of drawn-wire 
lamps on the same or a similar system, but the Courts 
decided in favour of the A.E.G., and the former's factory 
has had to be closed. Under the circumstances, there are 
only three makers. A financial syndicate under the lead of 
the National Bank has now prepared a scheme for the 
amalgamation of two of them, whilst, as the inclusion of a 
third firm is considered to be probable, it is reasonable to 
assume that the combination is intended to control the 
whole of the industry in Germany. 

The scheme contemplates the formation of a company to 
take over the glow-lamp works of the A.E.G., and the 
incandescent (Osram) lamp works of the (asglublicht 
Gesellschaft. For this purpose the financial syndicate, which 
obviously includes the A.I.G.. has made an offer to the Auer 
company to purchase the latter’s three classes of shares at 
a premium, and all the assets and liabilities would conse: 
quently be transferred to the syndicate, and the Auer com- 
pany would be liquidated. In the event of the offer being 
accepted, the Osram lamp works of the Auer company will 
be separated from the other departments and transferred to 
the proposed new company, whilst the lamp works of the 
A.E.G. will be disconnected from this company, and brought 
into the new company. As is known, the Auer company ulso 
carries on departments for incandescent gas lighting 
appliances, and has a department for the utilisation of 
chemical products, but the A.E.G. has been unwilling to 
absorb the entire undertaking, or to effect an interchange of 
shares. Under these circumstances the above arrangements 
have been made subject to the approval of the shareholders 
in the Auer company at a forthcoming special meeting. 
The financial syndicate, however, has decided to continue 
the gas lighting and chemical departments on its own 
account, so that if the proposal is agreed to, as is considered 
probable, the interests of the shareholders in all departments 
of the Auer company, except in the case of one large holder, 
will finally terminate. 

The present scheme of amalgamation of the two glow- 
lamp works of the two companies, which is expected, as 
previously mentioned, to receive the addition of a third 
firm (the Siemens & Halske Co.), has been prompted by the 
necessity which is said to have arisen for the rational 
utilisation of the German productive resources to the fallest 
extent possible. Apart from the economy which will be 
obtained from the combination of forces in the inland 
market, the amalgamation aims at attempting to meet in 
foreign markets the increased strength which rival makers 
in late enemy countries and in neutral countries have 
gained during the course of the war. It is fully recognised 
that competition in the future will be of a more intense 
character, and the initial step now being taken is intended to 
deal with the new state of affairs. There is no doubt that 
the shareholders in the Auer company will accept the offer, 
and it will then only remain for the Siemens & Halske 
Co. to reach a decision. If the family traditions of the 
latter are adhered to, the company may be expected to 
hold aloof from the scheme, but if such attitude 15 
abandoned under the changed conditions of the world, the 
wire lamp industry in Germany will be controlled by a 
single company at no distant date. We have purposely 
omitted to mention any of the financial details of the 
intended transaction, and will merely state that the ordinary 
share capital of the dual combination will be 12,000,000 
marks (pre-war £600,000), but as this by no means repre- 
sents the value of the properties to be amalgamated, other 
capital will have to be raised in the form of debentures or 
loans. Nointimation or suggestion is made that the scheme 
may be further developed «o as to include in some form oF 
other the wire lamp makers in Austria or in Holland, 
by the conclusion of working agreements which woul 
represent the reconstitution for wire lamps of the inter- 
national syndicate which existed some years ago for caf- 
bon-filament lamps. It would, however, not be surprising 
if a project of these dimensions were to be brought for 
as soon as the production of lamps in Germany has been 
concentrated in the hands of a single company. 
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THe effect of low power factor on 
electricity supply conditions bas received 
comparatively little attention in this country, owing mainly 
to two reasons—the importance that has attached to the 
lighting load, which has a very high power factor, and the 
general use of the direct-current system. But the condi- 
tions have changed rapidly during recent years ; the power 
load hag developed enormously, and the alternating-current 
system has gained in popnlarity, while the vast increase in 
the use of electricity during the war has brought the 
question into the forefront. In the future, alternating 
current will be the favoured system, and the question of 
power-factor improvement will have to be taken up seriously. 
This can be done, on the one hand. by developing the 
demand for supply at high power factor—for cooking and 
heating, &c.—and, on the other, by dealing with the con- 
suming apparatus, which usually involves the installation 
of static or rotary condensers or phase adjusters. If this 
is not done by the supply authority, the consumer must be 
induced to do it by the adoption of a suitable tariff. The 
subject is fully dealt with in an interesting article, com- 
mencing in this issue, by Mr. E. W. Dorey, who. in 
association with Mr. W. A. Hole, has acquired a consider- 
able experience in the improvement of power factor by 
various methods. 


Power Factor. 


THE Preliminary Report on the Water- 
Indian Power Resources of India, compiled by 
Water-Power . f : 
Decuuicen: Mr. J. W. Meares, Chief Engineer to the 
Hydro-Electric Survey of India, renders 
double service to the engineering and industrial communities 
of the Empire. In the first place, it sets forth what has 
already been done, and what it is proposed to do in future 
in developing the water-power resources of India; and in 
the second place, it provides an admirable exposition of 
the main facts and principles determining the possibilities 
and data required for the assessment of any potential hydro- 
electric development. The information relating specifically 
to India is of primary interest to Indian engineers, Indian 
power consumers, and British manufacturers of hydro- 
electric and general industrial equipment; whilst the 
information relating to the investigation and utilisation of 
water power in genera] is of universal applicability, and 
may be studied profitably by anyone interested in the water 
power of any country. We begin a review of the Report 
elsewhere in this issue. 

It has long been realised that the Indian Empire has 
enormous water-power resources, some of which have already 
been developed to a limited extent in favourable localities. 
Hitherto, however, India has not been to any great extent 
an industrial country, so that interest in the development of 
hydro-electric resources bas been confined to a few enthus- 
lastic pioneers, and progress bas been restricted appreciably 
by the power development schemes and industrial develop- 
ments waiting on each other—tbe power scheme for an 
ss load, and the factory or workshop for a cheap power 
supply. 

Prior to the advent of the Tata Hydro-Electric Power 
Supply Co., practically all the industries in British India were 
dependent on fuel. Mysore, however, had developed con- 
siderable power for industrial purposes from the Cauvery 
River, when the only pre-existing hydro-electric installation 
in India was the small municipal lighting installation at 
Darjeeling. A letter circulated by the Government of 
India in 1905, inquiring as to possible sites where water 
power might be developed, led to little definite information 
being collected, and it is a matter for great regret that 
machinery for collecting data as to the minimum flow, «c., 
of streams, was not instituted at that date. The Report of 
the Indian Industrial Commission, 1916-18, emphasised 
that the whole industrial future of India was dependent 
apon the provision of cheap power, and urged the 
desirability of undertaking an official hydrographic survey 
of the Empire. Since then no time has been lost. The 
late Mr. G. T. Barlow, then Chief Engineer, Irrigation 
Branch, United Provinces. was appointed Chief Engineer 
to the Hydrographic Survey, and, in association with Mr. 
d: W. y Meares, Electrical Adviser to the Govern- 


ment of India, was successful in collecting an invaluable 
mass of material for the Report now under discussion. 
The complete survey must necessarily extend over a period 
of years, but the Preliminary Report bears evidence to the 
fact that there is much water power in India which can 
be developed forthwith. There will be keen competitors 
in the market, and British manufacturers of pipes, turbines, 
generators, and switchgear must see to it that they are not 
left stranded. Hitherto important orders have been 
allowed to go to countries which have specialised in water 
power, and it has even been asserted that engineers from 
those countries are needed to erect the plant when received. 
It is high time that such ridiculous fallacies were exploded. 
British engineers and manufacturers need take second place 
to none. 


Tar outbreak of the great war once for 
all dispelled an illusion which we, with | 
many others, had cherished—that Science 
was international, above and beyond the influence of politics, 
and unrestricted by national boundaries. Unfortunately, 
we found that German scientists took their stand in the 
foremost ranks of our enemies, and vied with their most 
virulent spokesmen in the utterance of bitter sentiments 
towards this country ; not content with words, they prosti- 
tuted their scientific knowledge to the invention of devices 
calculated to cause the most agonising torture, and there- 
fore banned by all civilised nations. Thereby they brought 
dishonour upon the name of Science—not only their debased 
conception of it, but all science, in the minds of the public. 
Can the German chemists ever be forgiven for this reversion 
to methods of barbarism ? 

We are prompted to ask this question by the receipt of a 
pamphlet addressed “ To the Members of the Academies of 
the Allied Nations and of the United States of America,” 
signed by 177 “ members of the Academies represented in 
the International Association of Academies,’ of whose 
names, however, hardly any are familiar to our eyes. They 
are drawn mainly from Holland, Denmark, Norway, Sweden, 
Switzerland, and Spain—the *“ neutral” nations. The 
object of the pamphlet is to bring about a reconciliation 
between Allied and German scientists, and it is urged that 
“ there seems to be more room for generosity when the war's 
misery is past than when it is still raging; more, too, 
towards a defeated enemy than towards one who is still to 
be feared.” Do the signatories really believe in the truth 
of these suggestions ? Have they forgotten that we mourn 
—though with pride and thanksgiving—the loss of over 
one million of the best of our sons ’—that we can never 
put out of mind the lifelong mutilation or disablement of 
almost as many more, or the cruelties deliberately inflicted 
upon our suffering Allies ? 

Or do they believe that Germany, beaten to her knees, 
is no longer to be feared ?—We know better. 

The declaration unanimously adopted by the Interallied 
Reunion of Scientific Academies in London, recording the 
appalling list of (German breaches of the laws of civilisation 
as vital reasons for refusing to readmit the scientists of the 
Central Empires to personal relations, is quoted at length, 
but the authors of the pamph'‘et say: “ It is nut for us to 
discuss these facts ”—that is left to the diplomatists! But. 
we will not trust diplomatists to act for us on such an 
issue. The authors threaten us with this dread warning : 
“ Who will be responsible if, later on, the central savants, 
feeling themselves insulted, refuse to reunite the bonds 
which you severed ?”—Feeling themselves insulted —what 
insolent nardihood! They go on to refer to “the suffer- 
ings and errors of both parties,” and to entreat us to “ try 
to understand the others, vour enemies of yesterday,” with 
specious arguments for which we have not space, but which 
fill us with disgust. | 

Our answer is brief: It is not to us that you should 
address your exhortations, but to those others. We are 
ready to recognise them—on one condition : namely, that 
they confess the error of their ways, express their horror 
and detestation of the crimes committed by the German 
nation, and manifest sincere repentance for the past. 
Then, and only then, will we resume relations with the 
Germans. : ° a es ee, A ae 
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THE IMPROVEMENT OF POWER FACTOR. 
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- By E. W. DOREY. 


WHEN alternating-current supply was first adopted for 
general distribution, the power factor of the system was 
high, because the lighting load, which has a power factor 
of approximately unity, formed the major portion of the 
load. To-day, however, a very different state of affairs 
exists, in that practically all undertakings of any im- 
ae have a power load greatly in excess of the lighting 
oad, and the high power factor of the latter has very 
little effect on the power factor of the total load. 


PowER FACTOR. 


The current in an alternating-current circuit is composed 
of two components—one the energy component and the 
other the wattless component ; the former is in phase with 
the E.M.F., whereas the latter is 90° out of phase with the 
E.M.F., and may be either leading or lagging, according as 
the capacity or the inductance of the circuit predominates. 

In practical everyday life the lagging power factor of a 
system is due to the running of asynchronous or induction 
motors, the inherent features of which demand a magnetising 
current lagging 90° out of phase with the x.x.F. The 
total current taken by the motor, as read on the ammeter, 
is the vectorial sum of the wattless component and the 
true energy component. The power factor is the ratio of 
the true energy component to the total current. 


Bia. 1. Fia, 2. 


Referring to the diagram, fig. 1, the full lines indicate 
the conditions in a circuit with lagging power factor cos œ, 
where a c is the energy component, BO the lagging wattless 
component, and A B the resultant lagging current. If con- 
denser capacity of a value B,c be introduced into the 
circuit, the lagging component Bc will be neutralised, 
thereby raising the power factor to unity, and bringing the 
current into phase with the E.M.F. as AC. 

Whether the power factor of a system is leading or lagging 
the total current is greater than would be the case at unity 
power factor. As in the case of almost every a.c. supply 
undertaking the power factor lags very considerably, it is 
desirable to ascertain how far the ideal of unity power factor 
can be approached by the installation of apparatus to 
improve the power factor, thereby neutralising either wholly 
or partly the lagging wattless current. 


COMPOSITION OF LOAD ON THE SYSTEM. 


: Speaking generally, the load on a supply system is com- 
of traction, lighting, and general power load. 
Traction load is in most cases supplied through rotary 
converters, and these can usually be over-excited to run at 
leading power factor in order to correct the lagging power 
factor of the system, but in the majority of cases the 
correction thus obtainable is quite inadequate to compensate 
for the lagging power factor of the general power load. _ 
The lighting load with its power factor approaching unity 
aveixts in the improvement df power factor, particulerty .at 


~e m te 


times of peak load, when this takes place during the dark 
hours, but here again the correction is, in the majority 
of cases, not very appreciable. 

The general power load, in the majority of cases, has the 
greatest influence on the power factor, and with its continued 
growth the power factor of many undertakings is steadily 
falling, with far-reaching and serious consequences. To 
get at the true facts it is well, first, to consider :— 

1. The causes of low power factor. g o 

2. The effects of low power factor on the supply system. 

3. Whether supply undertaking or consumer should 
improve the power factor. | 

4, Methods of improving the power factor. 


1. THe Causes oF Low Power FACTOR. 


The continued fall in the power factor of most supply 
systems is the result of :— 

(a) Installing larger motors than are required for the 
work they have to do, in consequence of which the 
motors run underloaded with a low power factor. 

(b) The installation of motors with low power factor 
when motors of much higher power factor are available. 

(c) Bad arrangement of drives in factories, &c., whereby 
numbers of motors run light, or very lightly loaded, for 
considerable periods, 

(d) Installing a large number of small motors where one 
large motor could be employed without loss of overall 
efficiency. 

(e) The installation of a low-speed motor where a high- 
speed motor would be suitable. 

In each case it will be seen that the consumer’s choice 
or use of apparatus is at the root of the trouble, and, there- 
fore, it is the cousumer who should be compelled, or induced, 
to install plant forthe improvement of the power factor of 
his load. | 

Too much emphasis cannot be laid on the importance of 
installing a motor of the correct H.P. and highest practic- 
able: speed and power factor, and with regard to the last 
point a study of the varying power factors of different 
makes of motors, of the same H.P. and speed, will prove 
very enlightening, as a difference of 5 per cent. is quite 
common. : E 

The following Tables I, II and III and curves, fig. 2, 
show the effect of speed and load on the power factor, and 
are taken from data of motors of high-class manufacture :— 


TABLE I.—PowerR FACTORS OF MOTORS AT DIFFERENT 


SPEEDS. 

B.H.P. —-—— R.P.M. Motor. _S 
motor. 500 750 1,000 1,500 
10 scs fat 0°78 0°86 0'87 0'87 
30 sie ise 0°84 0°865 0°88 0°89 
50 ses was 0'855 0'88 0°89 0°90 
100 SP sé 0'885 0°89 0°90 0'915 
TABLE II.—Powgg FACTORS or Low-8PEED MOTORS. 

Sa Se RPM. —1———— 
B.H.P. 875 300 950 215 150 107 
50 ... ... O84 0°82 0°82 0°75 0°75 — 
75 o.. ... 085 0°82 0°83 = 0°76 0°75 — 
100 ... ... 086 0°83 0°83 077 0°76 0°72 
200 ... .- 088 0°85 0°86 0°80 0°79 0°73 
800 ... ... 0'89 0°86 0°86 0°84 0°81 0°74 
500 ... ... 0°90 0°87 0°87 0°87 0°82 0°75 
TABLE III.—Power Factors oF SMALL SQUIBREL-CAGE 
MOTORS. 

m kR.P.M.-- ae 

BH.. 1,500 1,000 150 

5'0 oh a ee 0°88 0°84 0°83 

3'0 see sis nue 0°87 0°80 0'78 

1'0 gus Bee ah 0°85 0°75 0°70 

06 aks see se 0°83 0°72 — 

03 ove oe Sei YRA 0°68 — . 


2. THE Errects or Low POWER FACTOR ON THE SUPPLY 
4 | o SYSTEM. o> 

The maximum efficiency in both generation and trans- 
mission of alternating current is obtainable when the power 
factor of the whole system is unity, and although it is yuite 
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impossible in practical, everyday life to attain tbis result, 
it should be the aim of those responsible to approach this 
eondition as nearly as is desirable from the economical 
standpoint. The chief disadvantages of low power factor 
may be summarised as follows :— ; 

(a) Increased losses in generators, transformers, cables, 
&c. This point is well illustrated by comparing the current 
in a system at varying power factors but constant voltage ; 
eg., a 400-volt motor load taking a full-load current of 
100 amperes at unity power factor would take the following 
currents at other power factors :— 
` Power factor... ... 10 09 08 07 06 05 04 03 

Current in amperes ... 100 111 125 143 167 200 250 333 | 

It is quite usual to find loads consisting of a number of 
small motors operating with a power factor of 0'7 and even 
0°5, but the lower figure is fortunately the exception, and 
not the rule. 

In any A.C. system the losses vary inversely as the square 
of the power factor; e.g., with a power factor of 0°7 the 
losses would be twice those at unity power factor, and this 
illustrates better than anything the futility and danger of 
speaking of A.C. loads in terms of Kw., instead of K.V.A., a8 
so often happens. Looked at from the other standpoint, in 
order to keep the loss the same, it would be necessary to 
have twice the sectional area of cable for a load at 0°7 power 
factor, compared with the same load at unity power factor. 

(6) The cost of generators, transformers, cables, switch- 
gear, &c., is governed by the K.v.a. and not the Kw. 
capacity; ey., a generator and its transmission system 
supplying a load at a: power factor of 0°7 would have to be 
about 40 per’ cent. larger than would be necessary at unity 
power factor. 

(c) As the generating sets are designed for a specific 
power factor, it follows that if the power factor is lower the 
alternators cannot deal with their full Kw. capacity, and 
thus the prime movers and boilers are unable to be loaded 
to a maximum owing to limitations of the alternator, and 
this impairs the efficiency of the prime mover. 

(d) The voltage regulation of the whole system is seriously 
affected by the power factor, as, quite apart from the 
increase in losses in mains, the inherent regulation of both 
transformers and generators is very adversely affected; e.g., 
speaking in general terms, the regulation of large trans- 
formers is about 1 per cent. at unity power factor and 3 per 
cent. at 0°7 power factor, whereas the generators have a 
regulation of about 10 per cent. at unity and 25 per cent. 
at 0°7 power factor. 

(e) The excitation losses of alternators increase as the 
power factor falls, and often result in overheating of the 
rotor and overloading of the exciter at low power factors. 

(f) A low power factor often entails the running of 
additional generators and transformers; e.g., if the 
generating sets consist of 500-K.v.A. alternators, and the 
transformers in the sub-station of 2“50-K.v.a. units, then 
with a load of 500 KW. at unity power factor—i.e., 
500 K.v.4.—one alternator and two transformers would be 
required, whereas if the power factor of the load were 0°7, 
the K.v.a. capacity would be increased to 715, thus 
necessitating two alternators and three transformers in 
commission. 


3. WHETHER THE SUPPLY UNDERTAKING OR THE 
CONSUMER SHOULD IMPROVE THE POWER FACTOR. 


A study of the causes of low power factor shows that it is 
to the consumer we must look for the improvement, and 
herein lies the difficulty, as, although the consumer may be 
compelled to install motors with high power factor at full 
load,.the grouping of the motors and their loading—i.e., 
their utilisation—is entirely in the hands of the consumer. 

It is evident, therefore, that steps must be taken by the 
supply undertaking to protect itself against low power factor, 
and to-day many supply agreements embody a clause pro- 
viding that the power factor under normal working con- 
ditions shall not fall below 80 per cent., but on the other 
hand, many, perhaps the majority, have no such’ clause. 
Whether the clause exists or not, the best way of touching 
the, not always very tender, heart of the consumer is to offer 
him an inducement to improve the power factor by way of a 
saving in £s. d. for improvement, and a penalty for the 
wefan Co a oy 


Futile attempts have been made by some supply under- 
takings to keep the power factor high by incorporating in 
their rules and regulations power-factor conditions which 
are wholly impracticable, and are therefore ignored by the 
consumer’s engineer. Take as an example the following 
extract from a regulation drawn up by one of the largest 
metropolitan supply undertakings :— 


Power FACTOR. 
The power factor of the motor when running shall not 


.fall below the following values :— 


$ H.P. to 1 H.P. ... . 75 per cent. 
over 1 H.P. to 3 H.P. ... ... T8 per cent., &c. 


Such a regulation is a hindrance and not a help to the 
industry in general, as it simply cannot be complied with ; 
for even if the very high power factor required of the 4-H.P. 
motor is obtainable at full load it certainly is not at } load, 
which equally well is covered by the words “ when running.” 
By all means let us have a power-factor clause, but let it 
be one that is practical and not one that irritates or 
confuses the consumer. 

The consumer must be penalised for low power factor, 
and given a bonus for high power factor, and this can well 
be done by :— | 

1. Adopting a tariff based on the consumption in K.V.A.- 
hours, or on a fixed ratio of Kw.-hours to K.V.a.-hours. 

2. Making a fixed charge per K.V.A. per quarter, or per 
annum, of maximum demand, together with a running 
charge per unit consumed. 

Prof. Arno invented a meter which, for convenience, will 

be termed the Arno meter, and which is neither a true 
KW.-hour nor K.vV.A.-hour meter, but a combination of 
the two, whereby the meter records two-thirds true units 
(Kw.-hours) and one-third apparent units (K.V.a.-hours). 
' Assuming that the price charged is ld. per unit (real, 
apparent, or on the Arno system, § plus }), the revenue 
from a 10-K.v.A. Joad for one hour at 80 per cent. power 
factor would compare as follows :— 


True unit meter, 10 K.vV.A.-hours, at 0's 
power factor = 8 KW.-hoursat 1d. ... ... 8d. 
Arno meter, 10 k.V.A.-hours at 0°8 power 
factor = 8 KW.-hours. 
8 x 0°66 x ld. aides 
10 x 0°33 x ja.) - 866d. 
'k.v.a-hour meter, 10 K.v.a-hours at 0'8 
power factor = 10 K.v.a.-hours at ld.... ... 10d. 


Revenue with Arno meter at different power factors :— 


10 KW.-hr. at P.F. 1°0 = 10  K.v.A.-hr. 10d. 
10 Kw.-hr. at P.F. 0'8 = 12'5 K.v.a.-hr. 12°5d. 
10 Kw.-hbr. at P.F. 0°6 = 16.66 K.V.A.-hr. = 16°66d. 


‘The Arno system approximates more closely to the actual 
cost per unit sold than the true unit meter, and con- 
stitutes, therefore, a step in the right direction ; but being 
based on average power-factor conditions, it is not funda- 
mentally sound, as the charge should vary with the varying 


power factor, 


The Arno meter could profitably be employed by supply 
undertakings for the smaller consumers, where the expensive 
instruments necessary for Method 2 would not be warranted, 
as it would afford some inducement to consumers to improve 


the power factor. 


(To be continued.) 
ES 


The Benevolent Institution Dianer.—We have pleasure 
jn announcing that the annual festival dinner of the Electrical 
‘Trades Benevolent Institution is to be held this year. For 
five years the event bas had to be dispensed with, thanks to 
Germany. This time Mr. J. H. Cash will be in the chair; 
the date is Wednesday, November 12th, and the place, the 
Imperial Restaurant (Oddenino’s), Regent Street. We join 
with the committee and secretary in hoping that members 
of the electrical industry will support the chairman with 
their presence, and by their contributions. H they are 
unable to attend the dinner tbey are urged to help the fund 
by sending contributions to a member of the committee or 
to Mr. Cash, whose address is Caxton House, Westminster, 
S.W. Mr. F. B. O. Hawes, the secretary, 18 now, as always, 
in a position of readiness to receive contributions for this very 
worthy and necessitous fund. 
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MARRIED v. SINGLE—WHICH IS THE MOST 
VALUABLE TO INDUSTRY? 


By WILLIAM J. HISCOX. 

AT the present time in industry, the married man is at a 
discount—“ On account of the house shortage, single men 
preferred,” so many advertisements read just now. That 
he will come to his own again before long, cannot be 
doubted, but it will perhaps be interesting to speculate 
which, under ordinary conditions, and the qualifications 
being equal, is the most likely to gain the ear of the 
prospective employer—the bachelor or the benedict. The 
oe in a majority of the cases would be in favour of the 
atter. 

The object of this article is to set forth what, in the 
writer’s opinion, constitute the advantages the one man has 
over the other, and how these are viewed by the prospective 
employer. For the purposes of this article, therefore, it is 
assumed that the married man is the father of a family, 
whilst the single man is entirely free from “ dependents.” 

It will be seen from the outset that the married mun has 
interests apart from his work, and it may be inferred that 
he cannot enter so wholeheartedly into his duties as can the 
man who does not possess these extra interests. Married 
life, too, brings anxieties and responsibilities, and the 
chances of sickness are multiplied by the number of persons 
constituting the family. Thus, when the single man falls 
sick, he lays off until he is well again, and the same remarks 
apply to the married man. But ofttimes the latter's wife 
and children fall sick, and it may be that he has to absent 
himself from work for this reason, or, assuming that the 
sickness is not so serious as to require his presence at home, 
it is certain that he must worry, and that as a consequence 
the quality of his work must suffer. 

Other troubles and responsibilities come his way—a grow- 
ing family is expensive, and an increasing family is more 
expensive still. He does not get higher wages than the 
single man in order to meet those expenses, for he brought 
them on himself. Butit is a worrying business trying to 
make ends meet, and it must have an effect upon his work 
in the factory. 

And the single man’ He has no such worries and 
responsibilities, and as a consequence his mind is concen- 
trated wholly upon business. His market value is, there- 
fore, on a higher plane than that of his married brother, and 
he appears to possess advantages which should entitle him 
to the consideration of the employer. Everything, apparently, 
is in his favour, and yet, except in the peculiar circumstances 
prevailing at the present time, it cannot be said that the 
single man receives priority in the matter of employment. 

The truth is that the manifold worries and respousi- 
bilities which beset the married man constitute (in the eyes 
of the employer) his greatest aseet. He realises those respon- 
sibilities, and recognises that he nust shoulder them ; as a 
consequence, therefore, he Jays himself out to discharge his 
obligations. He has a home, a wife and a family, and they 
must be maintained. He must earn sufficient for that 
maintenance, and, therefore, must look after his job. 
Efficiency nowadays is the only thing which counts in 
industry, and he knows that if he is to improve his lot (or 
even to keep his present position), le must become 
proficient. 

His children must be educated. He himself had to be 
content with the ordinary elementary school education, but 
he is determined that his children shall have a better start 
than he did, and that determination is the incentive to put 
more into his job, with a view to gaining bis object. He 
may ponder and scheme, and wonder where the money is 
coming from, but after due deliberation he realises that it 
must come as a result of his ownendeavour ; that it is upon 
his brain and his brawn that the future of his children 
depends. 

He has his periods of depression, when everything seems 
to be going wrong: when it appears that his schemes can 
never materialise: and he feels that nothing is worth 
striving for, Then it is that his efficiency deteriorates, and 
it appears that his employer has made a bad bargain. But 
that period of depression, and its consequent bad effect upon 


his efficiency, is in reality nothing but relaxation, which, 
when it has passed, imbues the spirit with greater determi- 
nation to succeed, despite the heavy odds. Thus in effect, 
the very worries which are looked upon as a handicap to 
business proficiency, are in reality the greatest aids tu 
efficiency, for they will often force a man to rise to heights 
which, under more tranquil conditions, he could never 
attain. 

The married man realises the value of his job, and what 
it means to him. That is not to say that he is contented 
with his lot, and having got a job, is constrained to hang o% 
to it. On the contrary, he is not content, and regards his 
present job as a stepping stone to something higher. He 
does not, however, throw away one job until he has got 
another, and he does not seek another unless he is proficient 
in his present position, when he looks ont for something 
higher. 

He may be a clerk, earning £3 a week. He knows that 
his chief is getting £6 a week, and he ccnsiders that his 
wite and children are entitled to the standard of living 
enjoyed by the dependents of his chief. He is determined, 
therefore, to be a department chief, but he knows he must 
qualify for the position, and, as a consequence, he works 
with a view to first becoming efficient in Lis own sphere, and 
then endeavouring to rise beyond his present position. Left 
to himself, with no outside worries or responsibilities, he 
may be content with his present position, and thus do an 
injustice to himself and also to the industry. Outside 
responsibilities—the fact that the future of others is 
dependent upon one’s exertions—provide an incentive which 
is of the utmost value to the individual converned, to the 
employer, and to industry generally. 

It must not be assumed that it is impossible for the 
single man to lay himself out for advancement, for 
obviously ambition is primarily for the young. It may be 
that certain men, both of the single and married varieties, 
are possessed of temperaments or dispositions which demand 
ease and contentment, and who, when they get hold of 
job which suits them, are quite satisfied with their lot. 
When this is the case, however, it becomes speedily apparent 
that the married man suffers by comparison, and however 
distasteful it may be to him personally, force of circum- 
stances compels him to make an effort to improve his lot. 

The ambitious young man, intent upon securing 4 g 
position, is regardless of anything other than the object he 
has in view. He uses one position merely to climb to one 
higher, and his work is of a quality just high enough to 
justify promotion. He is proficient because he cannot 
help it, but his work does not contain the substance which 
characterises the work of the man to whom his job is more 
than a passing interes. Incentive is a wonderful thing. 
transforming as it does a mediocrity into a genius. The 
great advances made in science and industry during recent 
years ate the direct results of disappointments and adversity, 
and knowing this, it is small wonder that the employer 
prefers the man who, on account of his outside interests an 
responsibilities, simply cannot afford to do other than 
achieve success. 

Let us make no mistake. Despite standardisation and 
sectionalisation, individualism is a telling factor, and cannot 
be obviated. Industry depends first upon the individual, 
and then upon that individual’s collective prowess. ihe 
worker does not destroy his individual initiative and ability 
by becoming amenable to the factory system, but merely 
subdues it, although ostensibly one of the crowd, he never- 
theless ix an outsianding figure, doing his duty, but ever 
ready to rise to what the occasion may offer. 

There are, of course, extremes in every phas 
it must not be inferred that trouble and disappointment are 
necessary to produce the efficient worker. On the contrary. 
adversity will in many instances have a detrimental effect 
upon efliciency, and in the interests of industry therefore, 
the workers’ lot should be on such a plane as to preclude the 
»uyravation of any domestic responsibility. Although at 
the moment the worker is not in the positiou which wI 
provide the standard of living he has the right to expect. 
he should know that that standard is attainable, and that 
the opportunity is bis if he will only seize it. 

The employer looks after his own interests, and he 
naturally selects the man from whom he may reasonal ly 
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expect the best results. It is the unscrupulous employer 
who trades upon domestic affliction to obtain the services of 
a man at less than his market value, and this individual, it 
is pleasing to note, is gradually being taught the error of 
his ways. The employment of a man is a business proposi- 
tion, and also a risky one, for much has to be taken for 
granted. Generally speaking, however, the preference is 
given to the married man because, in the employer’s eyes, he 
is the better speculation, and possesses more possibilities 
than his unmarried brother. 
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‘ABOUT GAS. 


—— 


By E. AUSTIN. 


Cas is an aeriform fluid which reaches its destination by 
way of pipes, and is supplied to the misguided public for 
lighting, heating, and cooking, incidentally asphyxiating 
people, and causing explosions. (ias, we are told, is the fuel 
of the future, because the gas works supply to the com- 
munity some 70 to X0 per cent. of the total heat value of 
the coal delivered to them, as compared with less than 
20 per cent. promised by the advocates of super-electric 
venerating stations. (‘as is also alleged to reduce household 
drudgery to a minimum, to avoid the pollution of the air 
and the darkening of the skies by smoke. These are the 
things the people of this country are being told. The news- 
papers contain advertisements setting forth the virtues 
of gas, and, unfortunately, they are read. The people 
are told that the generation of electricity wastes coal, that 
gas is cheap and clean; and we electrical folk, with 
something infinitely better to offer, are more or less silent. 
Does gas blacken ceilings and spoil decorative work ? 
The advertisements do not say anything about that, 
possibly because it is assumed that it is alreaay a familiar 
fact. They do not state that when gas is used for 
heating most of the heat goes up the chimney, or that 
when gas is used in an engine only a small proportion of 
the heat value of the gas manifests itself in the form of 
mechanical power. The people are told none of these 
things. What they are told is that gas is the fuel of the 
future because some 70 to 80 per cent. of the total heat 
value of the fuel is supplied to the consumers, How much 
of the heat is lost when it comes to using the gas, the con- 
sumers are left to discover for themselves. 

What are we electrical people going to do? Are we 
going to let these gas merchants continue their mischievous 
propaganda and gull the public into believing that elec- 
tricity has no place in the universe? It is no use 
persuading ourselves that because electricity is infinitely 
superior to gas, we can afford to ignore the activities of 
these pests. The daily papers are powerful. ‘They have 
enormous circulations, and this perpetual talk about gas 
and its advantages cannot have anything but a harmful 
effect upon the electrical industry. Periodically we 
allow the populace of this country to be told that the 
veneration of electricity wastes the nation’s coal, and, 
instead of maintaining that by utilising the waste heat 
from blast furnaces, &c.. we can generate a fair amount 
of electricity without using any additional coal at all, we 
permit this nonsensical chatter to continue without con- 
tradiction. The people are told to use gas, and they do so, 
just as they take Ceecham’s Pills and use Moonlight Soap. 
This idiotic state of affairs must not continue. We must 
tell the public the truth about electricity, and to 
do that we must gain access to the columns of the daily 
papers. We must advertise. If we cannot find the money 
we must borrow some, and if we are compelled to pay it 


back, we can easily do so when we have taught the people ` 


to realise what a wondrous and glorious thing electricity is, 
They must be taught to understand that electricity will 
light and heat their homes intinitely better than gas, and 
Without all its annoyances. They must be told that it will 
wash, mangle, and iron the clothes, cook the dinner, wash 
the dishes, make the toast, clean the carpets, knives, forks, 
and boots, drive the sewing machine, grind the coffee, chop 
the meat, boil the water, heat the glue pot, play 


the piano, and work the gramophone, milk the cow, 
cut the grass, hatch the chicks, propel the motor- 
car, plongh the land, and perform innumerable other opera- 
tions with the greatest of ease. When we have explained 
all this—when we have demonstrated beyond all doubt that 
electricity is indispensable to those who desire to live in 
comfort—we shall have accomplished a great and important 
task. We shall have made life worth living, and in the 
process we shall exterminate once and for all this dangerous 

and terrible substance, gas. l 


THIRD HARMONICS IN GENERATOR 
WINDINGS. 


By L. C. GRANT. 


Tue third harmonic is the most troublesome of all harmonie 
voltages, and is present in practically all generator windings. 
Unless steps are taken to deal with it from the commence- 
ment, it is likely to give a great deal of trouble to those 
having to deal with the working of electrical plant. 

The harmonic frequency may be such that it runs in 
opposition, or, on the other hand, it may run in phase, 
with the power waves. In the former case, the respective 
voltages coincide at their peak values, giving to the power 
wave a peak formation ; when, however, the waves are in 
phase, the peaks do not coincide, and the power wave is 
altered in an entirely different manner. This results in a 
flattened formation, with a dip instead of a peak, but 
broadens out the wave considerably. Should the harmonic 
be entirely out of phase—not out of step, of course—it 
merely results in a complicated wave form, in which the 
two halves of the cycle are dissimilar. 

With a polyphase generator, the phase couplings have 
an important bearing on the harmonic voltages. Should 
the machine be coupled in mesh, a difference in potential 
will exist at various points of the mesh, which should 
normally be at similar potential ; this results in circulating 
currents flowing through the windings which will dissipate 
the harmonic, but in a questionable manner. 

Now, if we connect the phases in star, the line voltage 
will be the sum of two phase voltages displaced by 
60°. The result of this phase displacement is that all 
harmonic frequencies are displaced by a like amount. For 
the third harmonic, this means that the frequencies are 
displaced in each phase by half a cycle, resulting in their 
cancelling one another through being in opposition, 
Obviously, the same holds good with any other harmonic 
frequencies which are a multiple of three. Thus. as far as 
the line is concerned, the third harmonic is wiped out. lt 
must be borne in mind, however, that the harmonic 
frequencies still exist between any phase and the neutral 

int of the star. 

With generators operating in parallel, it is usually neces- 
sary to earth the neutral point, to limit and define the 
voltage to earth, and also to allow the fault-protective 
gear to operate. It is also essential that more than one 
generator neutral be earthed if absolute reliability is to be 
depended upon, as in case of a generator failure, should only 
one neutral be earthed, and this machine be the one to fail, 
the supply system will then be minus a neutral, and trip 
gear, &c., Will be rendered useless. 

On the other hand, should we run with more than one 
neutral connected to earth, we then have the phases paralleled 
eid the neutral points and earth, and the harmonic 


. voltages again exist, and may assume extremely dangerous 


proportions. In consequence, it becomes necessary to earth 
“ia some current-limiting device such as a resistance or 
reactance ; a reactance is advantageous in that it has a much 
greater impedance for third and any other harmonics than 
for the power frequency. 

In any case, circulating currents of greater or less magni- 
tude will be set up unless the harmonic voltages happen to 
coincide exactly at all points and all times, and this, of 
course, 18 too much to expect, even with the best of machines 
with varying loads, irregularities of material, &e. These 
circulating currents may very easily reach a high value, and 
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can be up to the full-load current of the machine, hence the 
value of the neutral resistance or similar device. 

= On account of the modern generator now being of pur- 
posely high reactance in itself, third and other harmonic 
trouble is not now so pronounced as it was some years back, 
when the main feature in generator design was good regula- 
tion, and consequently low reactance in the windings. 

As previously pointed out, this reactance opposes 
a considerably higher impedance to harmonic frequencies 
than to the power frequency, and thus, in some 
cases, we find it quite feasible to parallel two generator 
neutrals directly without the use of external current- 
limiting devices. 

In earthing generator neutrals, it is always advisable to 
use a fairly heavy oil switch, and to include an ammeter in 
the circuit, as with the two machines it is not possible to 
gauge even approximately the earth current oy comparison 
with machine und feeder readings, owing to the wide 
‘variation that may exist in the load and earth components. 


BRUSH SELECTION FOR ELECTRICAL 
MACHINERY. 


By FREDERICK MURGATROYD, B.Sc. (Tech.). 


Multiplicity of Grades.—The ideal of many engineers is to 
reduce the available number of grades of carbon brushes to 
three, or two, or even one—their eyes are directed, that is, 
towards a “universal brush.” And while their vision is 
thus convergent, that. of the brush manufacturer is 
apparently divergent, for leading firms are constantly adding 
to their standard grades, or replacing old standards by new 
ones. There is, of course, an economic limit to the number 
of grades to complete an ideal schedule. but this is nearer 
20 than 1 for this reason, that brushes have to be made to 
suit all sorts of electrical and mechanical conditions. The 
“universal brush ” could only be possible by taking it as 
the starting point in design, and bringing all commutators 
and slip-rings into line to suit it, which procedure would be 
very absurd. 

The ideal, therefore, is to reduce the various qualities of 
brush to such as are found in practice necessary. We 
must then look upon this minimum not as an infliction, but 
as the only means whereby economic and scientific design of 
commutators and slip-rings is made possible. 

The Choosing of Grades.—It is proposed in this article 
to give some guide as to the best grade for each class of 
service. The qualities given are not based on a study of 
makers’ catalogues, but have been found to be best through 
some years’ specialisation in this subject. The scheme 
detailed must be taken only as a basis, however. Exceptions 
are bound to occur. For instance, one motor in a 
batch may give trouble, and a grade which by all 
the rules is the wrong one for that particular class of 
machine may be found the only one which will operate well. 
Such are, of course, freak cases, and they are sure to 
arise; but we are not considering now the exceptional 
case, but the general one. 

The Available Grades,—Every manufacturer has a parti- 
cular name or number designating each grade ; but we shall 
have to leave these alone. Whatever its mark, a brush can 
usually be placed in one of the following classes :— 

Class 1, pure graphite. 

Class 2, graphite-carbon. 

Class 3, carbon. 

Class 4, electro-graphitic. 

Class 5, metal-graphite. 

There are thus five main classes, and it is a good plan 
for an engineer to obtain at least one sample from each 
class, so as to form a physical conception of the range of 
grades. Now, there may be two, three, or even more, 
grades in each class. The chief object of this, except in 
the case of metal-graphite brushes, has been to vary 
physical properties, such as hardness, abrasiveness, and 
lubrication, in order to suit varying mechanical conditions, 
But this has been overdone in the past, and a machine 
maker should, at any rate, try to manage with only one quality 


out of each class. He will probably find these too few, 
but it is certainly the goal to aim at. l 

~ The following will probably be useful to those who are 
not familiar with the various types of brush :— . 

Class 1.—These are brushes made from pure plumbago 
as it comes from the mine. The plumbago is crushed into 
a fine powder, and the powder is then pressed into blocks or 
brushes. The blocks are generally kilned. 

Class 2.—Graphite-carbon brushes are composed of pure 
graphite, retort carbon, and lampblack in varying propor- 
tions. By this means we get a hard carbon brush, robust, 
but possessing lubricating properties. 

Class 3.—Carbon brushes are made from retort carbon 
and lampblack in varying proportions. They are generally 
the cheapest class. They are hard, dense, and slightly 
abrasive, and thus are more suitable for flush mica than 
recessed mica. 

Class 4.—Electro-graphitic brushes are substantially 
brushes of Class 3, which, in addition, have been raised to 
a very high temperature in the electric furnace, and thus 
rendered graphitic. By this means we obtain a brush 
which retains the hard, dense, and pure characteristics of 
carbon brushes, and combines with these a highly-lubri- 
cating nature. Moreover, electro-graphitic brushes are 
better commutating brushes than the ordinary carbon ones. 

Class 5.—Metal-graphite brushes are composed of copper 
and pure graphite, together with another metal, generally 
tin, though in some cases the latter is omitted. These 
brushes become necessary to cope with very high current 
densities or where low brush loss is important, a8 on 
slip rings or low-voltage generators. They are difficult to 
manufacture, but some excellent grades in this class, of 
thoroughly homogeneous structure, are now on the market. 

A Practical Guide in Selection —When engaged in brush 
selection, to pick up a maker’s schedule and to try to 
remember which machine or machines each grade is adapted 
for, is liable to lead to confusion. A better plan isto think 
first of the various types of machines, and allot the best 
grade suitable for each. That is the method we have 
adopted in the following table :— 


Machine, Ringsor Mica, | Class of Renae 
Rotary Con- Comm. ! M.R. | Class 1 Class 1 brushes with M.B. 
verter. | 7 have proved vastly superior 
: to anything else. 
Rotary Con- | Rings. — | Class 1 Preferably Class 1, if no over 
verter. or 5 | heating of rings results. 
t 
Turbo-Alter- Rings.) — Class 1 i Especially good on steel 
nator. excitation rings. 
l i l 
D.C. Generator Comm. | M.F. } Class 1,2, Class 1 with M.B. where 
| M.R. jj; 3, or 4 | current density is high. 
| | ' Class 2 with M.B. is the most 
| common combination. 
| Class 3 with MF. where 
| current density is low. | 
! latter is high, and mica 
| not obstinate, Class 2 may 
be used. 
| Clase 4 with either M.F, or 
| M.R. where conditions 
are severe. 
Low-Voltage | Comm.} M.R. | Class 5 | Class 5 brushes are generally 
D.c. Generator. necessary below about 15 
| | | volta. 
D.C. Motor ... :Comm.; M.F Class 3 ; This is general where current 
| | density allows. 
' M.R. | Class 2 e 
Induction Rings.) — Class 1, ; Class 1 advisable provid 
Motor. 4, 0r5 no over-heating results. 
| Class 5 largely used. PE 
| Class 4 sometimes 
, especially where brushes 
| | | are lifted after starting. 
D.C. Tramway Comm.! M.F. | Class3 M.F. with Claes 3 brushes is 8 
Motor. M.R. : Class 4 popular combination. 
D.C. Railway Comm. M.R. | Class 4 l l 
Motor. | , | } This combination is becoming 
A.c. Railway |Comm.: M.R. | Class 4 ( standard. 
Motor. l l R aetna aE 
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M.F. = mica flush. 


M.R. = mica recessed . 
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The table reveals the fact that Class 1 brushes are the 
most adaptable as a result of experience. This is due to 
the increased care now given to maintenance, and to the 
spread of the practice of recessing the mica. It also seems 
to indicate that the cost of producing a vood commutator 
surface with well recessed mica, thus allowing the use of 
Class 1 brushes, is more than counterbalanced by the reduced 
cost of maintenance in lengthening the life of both 
commutator and brush. ee 


LET THE MASK BE REMOVED! 


It is quite an easy matter to cry off with the mask when 
the representatives of manufacturers of foreign origin, not 
German or Austro-Hungarian, or foreign merchants or 
agents, who have become naturalised Englishmen, endeavour 
to push their goods in British markets. But. in face of the 
assurances which are, or will be, invariably given, it is 
exceedingly difficult to penetrate the mask when no pre- 
cisely accurate information is in the possession of intending 
purchasers, or is available for their consultation. We are 
led to these reflections by a lengthy article published in a 
French contemporary, which discusses the question of 
raising a barrier against the invasion of German goods. In 
the particular case under consideration it appears that three 
naturalised Frenchmen, who are the sonsof Germans, possessed 
a double existence in France before the war. On the one 
hand, they owned and published an export journal, osten- 
sibly destined to promote the interests of French manu- 
facturers and exporters. On the other, the same individuals 
were conducting an agency business in a variety of goods, 
and actually represented over 30 German and Austrian firms ! 
Now that the war is over these persons are endeavouring to 
resume their activity in both of the directions indicated, 
although it is quite impossible to reconcile the interests of 
an export journal professedly issued for the benctit of 
French manufacturers and exporters, with a business solely 
intended for the importation of (erman and Austrian goods. 
We leave the question, however, with our French con- 
temporary, which is exceedingly vigorous in its denunciation 
of this dual procedure, to say the least. 

The subject of sincerity and straightforwardness also 
concerns us in Great Britain, particularly in the electrical 
industry and trade. We know, only too well, who are 
German firms in Germany, and Austrian firms in Austria ; 
we also know, or rather knew, who were their representatives 
in this country. But were we aware, or fully aware, of 
the ramifications and connections in some form or other of 
the German electrical manufacturing companies in the 
European countries which maintained their neutrality 
throughout the whole period over which hostilities 
extended? It is to be feared that for the most part we 
have remained in ignorance of the part played by some 
firms in neutral countries in endeavouring to promote 
German electrical interests during the war. At the same 
time it is only fair to state to their credit that all neutral 
firms were not tarred with the German brush ; and in one 
country in particular two important engineering firms 
candidly refused to adopt the suggestions made by German 
clectrical firms that they should act for the latter in trans- 
marine countries during the war. It is stated that the Black 
Lists have been withdrawn, but with Miss D.O.R.A. 
still smiling upon us, the present is not the time to refer 
to the extraordinary and unprecedented devices to which 
the Germans resorted in order, if possible, to maintain 
transmarine connections and keep their trade afloat during 
the course of hostilities; and when the lady receives a 
decent and expensive funeral, many incidents bearing upon 
these devices will have passed into oblivion, and therefore 
he lost to posterity. : 

Tt is possible, however, to say one thing in connection 
with the subject ‘of German export trade from Germany, 
through neutral countries or so-called neutral firms in 
neutral countries, This ix, thal a mass of useful informa- 
Mon has heen collected in this country which establishes 
beyond a ghadow of a doubt the national or international 
constitution, as the case may be, or the interconnection of 


neutrale with Germans, of all the leading manufacturing and — 


exporting firms in practically every country throughout ‘the 
world. The question arises as to whether this information, 
the accuracy of which is unimpeachable, is, or is not, 
to be utilised for the benefit of British home industries, and 
for that of the trading community where’ primarily 
interested. The time for action is now or never.. If the 
information is rendered available to the trades concerned, it 
can do no injury to non-German interests, and it may 
possibly spare us the pain of learning at some future date 
that we have been purchasing semi-manufactures or com- 
pletely finished products of German origin, or the result of 
German finance in other countries. It should be possible 
for the Board of Trade, whose leading officials, for reasons 
unnecessary to mention, must be cognisant of the existence 
of the information referred to, to obtain possession and 
utilise the facts for the general welfare of the country. 


THE WATER-POWER RESOURCES OF INDIA. 


Tite preliminary report of Mr. J. W. Meares, chief 
engineer to the Hydroelectric Survey of India, on 
the Water-power Resources of India* comprises a 
review of accomplishments and proposals, together 
with notes on the location and assessing of poten- 
tial hydroelectric developments. 


Basic INFORMATION, 


Amongst the new interests awakened by the events 
of recent years that of developing water power in 
all parts of the Empire is by no means the least, and 
one of the salient facts brought out by Mr. Meares’s 
report is the importance of commencing at once to 
collect information concerning’ every stream which 
may possibly be developed for power purposes. The 
records of a single year, even though it be an excep- 
tionally dry one, form an unsafe basis for develop- 
ment work, and it is within the powers of almost 
auvone, with little or no technical knowledge, to 
collect simple but essential data which will save 
much time and greatly reduce risks when the time 
comes for serious investigations of the possibilities 
of a stream. No Briton resident in imperfectly 
known parts of the Empire should neglect to collect 
leading particulars concerning every river in his dis- 


` trict. Sooner or later such information will prove 


invaluable, not because it is difficult or tedious to 
collect, but because the observations (very simple in 
themselves) necessarily extend over a period of 
vears. The general scope of the information re- 
quired is outlined in the following paragraphs, and 
every one able to assist in this matter should cer- 
tainly study the report itself. The latter shows 
clearly the handicap imposed by lack of basic infor- 
mation, and also shows clearly how that handicap 
may be removed. 
CLASSES OF WarER Power. 

The most obvious and spectacular instance of 
water power is the great natural fall, such as 
Niagara or Cauvery, and most of the world’s water- 
power is now obtained from natural falls or from 
‘artificial ’’ falls, the latter being obtained by 
diverting the flow of a stream in such a manner as 
to concentrate the accumulated head at a convenient. 
place. There are, however, other classes of water- 
power developments. 

Reservoir projects depend upon storing water at 
the top of the fall, usually by building a dam across 
a valley. The best example of this type of project’ 
is the Tata Co.’s installation in the Western Ghats, 
which is operated entirely from water stored during 
the monsoons, aud is regulated to vive the necessary 
How to the turbines through a tall of some 1,750 ft. 


A likely area for other projects of this nature is the 


* Superintendent of Government Printing, Calcutta; price 
Rs. 4.4, or 4s. 9d, Obtainablo from usual British agents. 
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Cherrapunji plateau in the Khasia Hills, where there 
1$ an enormous rainfall over a small area of ground 
at an elevation 1,500 ft. above the adjoining plains. 
The difficulty there is that high dams would be re- 
quired for large storage capacity, and the prevalence 
of earthquakes makes gravity dams unsafe. Pos- 
sibly ferro-concrete dams could be used successfully. 
Another dithculty, common to many reservoir pro- 
jects, is that of disposing safely of surplus water 
during wet weather. Inthe Khasia Hills the rainfall 
is sometimes 35 in. in a single day, or nearly two 
million tons per sq. mile of catchment. 

_ Enormous storage volume is required if high 
power is to be developed from a reservoir alone, 
even on a high head, and a simple reservoir project 
is impracticable on a low head. Storage on a mode- 
rate or even on a small scale may, however, be in- 
valuable as an adjunct to a perennial stream. 

Combined irrigation and power projects have at- 
tracted spasmodic attention in India for many years 
past. So many factors are involved that each case 
must be considered on its merits, but in general the 
main disadvantage is the discontinuity with which 
irrigation canals are operated owing to the variable 
requirements of irrigation and the necessity for 
closing canals periodically for cleaning, &c. It is 
not always possible to develop power for industrial 
purposes from an irrigation system without 
auxiliary steam or oil plant, which may make the 
total cost excessive. Where large reservoirs are in- 
volved, there are better prospects for the combina- 
tion of power and irrigation projects. 

A class of water power which appeals much to the 
` layman (and to many inventors) but which can rarely 
be developed at reasonable capital expenditure, is 
that in which there is a small and fluctuating rise and 
fall in the water. A vast amount of power is going 
to waste in tides and slow-moving rivers of the 
plains, but in very few cases can it be developed 
commercially so long as the competition of fuel has 
to be met. l 

Two simple rules of universal applicability may b 
formulated. The first is that, in the absence of a 
definite and ever-present fall of at least several feet, 
no water-power scheme is likely to mature as a com- 
mercial success. The second is that any site is 
worth considering where the product of the mini- 
mum discharge in cubic feet per second, multiplied 
by the height of the fall in feet, is not less than 
16,000. Anything less than this is too small for in- 
dustrial purposes, though it may be of use for light- 
ing supply. 

WEATHER AND WATER. 

India differs in certain important respects from 
most countries whose water-power resources are 
now being considered, for the rainfall is seasonal. 
Generally speaking, there is the monsoon period and 
the dry period, but in the south there are two distinct 
monsoons, viz., the south-west and the north-east. 
Variations in rainfall in different parts of the coun- 
try are enormous, and there are wide departures 
from the monthly and annual normals in any given 
locality. Owing to these conditions much water 
power necessarily goes to waste, and the flow of 
manv streams is greatly reduced during the dry 
season, so that monsoon storage is the only means 
of developing continuous power. Discontinuous 
power is only of value in particular cases, such as 
industries which are only manufacturing during the 
rainy season (e.g., the tea industry) or in conjunc- 
tion with reserve plant using coal or other fuel. 

The ‘“‘ run-off ” from anv catchment area is natur- 
ally lower than the rainfall received, and a table of 
percentage run-off, compiled by the late Mr. Barlow, 
i; given in the report; even with heavy rainfall and 
steep, rocky catchment area, the run-off is only 
about 70 per cent. In India, the rainfall in different 
localities varies from 450 inches to a few inches, 
mostly precipitated in about four months, and the 


catchment areas range from waste sand to steep 
rocky country. Snowfall on mountains provides 
more or less effective natural storage; to a certain 
extent, level marshy ground has an equalising effect 
acting as a sponge, and this property may sometimes 
be reproduced artificially by a series of low embank- 
ments and terraces, 


STREAM FLOW AND SURVEYS. 


Observations over a period of about 30 years are 
required to ascertain definitely the minimum flow of 
a stream, but a knowledge of the minimum flow in 
a single year is of considerable value, especially in 
conjunction with rainfall records for the district and 
an estimate of the average run-off. The method of 
measuring stream discharge is familiar to the skilled 
observer, but even non-technical persons may ren- 
der invaluable help by estimating the flow of streams 
in out-of-the-way places, using the formula: Flow, 
in cu. ft. per sec. = surface velocity (ft. per sec.) x 
width of stream (ft.) x mean depth (ft.) + 2. The 
surface velocity is determined by timing a stick float- 
ing in mid-stream, down a measured length of 
stream; and the mean depth is determined by taking 
the average of a number of soundings. The divid- 
ing factor 2 is an empirical factor allowing for the 
roughness of the bed; it gives conservative values 
for the flow in most small and medium streams. 

Aneroid surveys of possible new sites for water 
power can be conducted with reasonable accuracy 
without special training. Finally, a study of large- 
scale contour maps, where these are available, is of 
great assistance in all reconnaissance work, the map 
indicating the general nature of the country, the 
catchment areas available, the probable best route 
for pipe lines or open channels, possible sites for 
reservoirs, and the possibility of obtaining a high 
fall economically by a tunnel piercing a watershed or 
a pipe-line diverting water across a hairpin bend ina 


river. 
(To be continued.) 


A SUGGESTED BRITISH EMPIRE 
PATENT LAW. 


Tue following is a report of the Committee which was 
appointed by the Council of the Institution of Electrical Eng! 
neers to consider the amendment of the British patent law. 
The report, which is signed by Mr. W. M. Mordey, chairman, 
was adopted by the Council on July 14th last. : 

Numerous schemes for enabling patent protection to be 
secured expeditiously and at a reasonable cost 10 the whole 
or in certain parts of the British Empire by means of a single 
patent have been proposed from time to time, but most ot 
these, though at first sight apparently sound and likely to he 
beneficial, have the serious practical drawback that to make 
them effective would involve radical changes in the existing 
Statute Laws of the different parts of the Empire. 

The scheme outlined in this report aims at carryine out 
what should be the main objects of any Empire Patent Law, 
viz. : 

(L) Low cost, ; 

(2) Ease of application throughout the Empire, 

(3) Reciprocity, : 

(4) No change involved in the existing laws of the Empire, 

(5) Adherence to the scheme optional by any Dominion. 

Under this scheme any person may obtain an Empire patent 
covering as many of the British Dominions Colonies, Depen 
deneies and Protectorates, collectively referred to 1n ke 
report, for convenience, as territories, as he may aclect,, À 
making application to the British Patent Office. The rae 
payable will be the sum of the existing local Government ters 
in the selected territories, plus such small fee as may i 
charged by the British Patent Office to cover the T 
carrying out its part of the scheme. The application W! ee 
examined and the patent granted in the same way, as ayes 
application for a British patent, and the apecification W ii 
printed will bear the nares of the selected tern M 
which it is effective. Thereafter the patent will be asam, ae 
with the domestic patents in each of the selected territor 
and will be subject to the local laws in such territories tor = 
determination of validity, infringement and all other q} 


tions affecting letters patent after grant. 


IS 
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Careful consideration has been given to the suggestion that 
a patent should be obtainable covering the whole of the 
British Empire in the same way that a patent in the United 
States covers all the States in the Union, but there are so 
many ditliculties connected with such a scheme that it is not 
telt any practical result can be expected of any attempt to 
claborate a proposal along such lines. It is believed that the 
present scheme is practical and has the merit that it can 
easily and immediately be put into operation without dis- 
turbing the existing laws in the various territories in the 
Empire. 

It is assuned that usually an inventor will apply for a 
patent first in that part of the Empire in which he is 
domiciled or has his business or manufacturing establishinent, 
in order to secure without delay protection for his invention, 
and it is not proposed that the existing Patents Acts or Ordin- 
ances in the various parts of the Empire should in any way 
be disturbed. (This, however, does not wean that the 
Governments of the various Dominions, &c., should not be 
urged to amend their laws so that they may all be made as 
uniform as possible in at least their principal provisions.) 

The scheme proposes that in each Territory a short Act or 
Ordinance should be passed to the effect that any Empire 
patent which has been made applicable to such territory 
shall be received and treated by ıt in all respects as though 
such patent were a patent which had been granted under 
the territorial Patent Law. This is unportant, for otherwise 
there would exist two classes of patents, and difficulties might 
arise in interpreting them in the courts and elsewhere. The 
fact that the form of the specification and claims of the 
Empire patent might differ somewhat from that of the 
domestic patent should not give rise to any practical dith- 
culties. 

lt is obvious that such an Empire patent as is proposed, 
in order to secure uniformity, which is essential, must be 
issued from one centre, and that centre it is suggested should 
be the British Patent Othe. 

It is recommended that the Empire patent should be 
applied for and issued in the same way as a British patent. 
Where a British patent has been applied for or obtained, the 
Empire patent will be a duplicate of it. 

An applicant residing in any part of the British Empire 
may apply for a patent either in his own Dominion (being a 
Dominion granting a patent) or in any other part of the 
Empire granting a patent, and shall have a sufticient period— 
Iš months is suzgested—from the date of his first application 
in any part of the Empire in which to apply for an Empire 
patent. An Empire patent if applied for within such period 
shall have a priority date as of the date of application for 
the corresponding patent first filed in any part of the Empire. 

This provision should not give rise to any difficulties, as 
the practice would follow that of applications for patents 
under the International Convention, which gives a period of 
one year Within which applications may be filed in any of 
the countries belonging to the Convention. 

To carry out the scheme it would be desirable to establish 
an Empire Patent Department of the Patent Office in 
london, in which all applications for Empire patents would 
be filed and the appropriate fees paid in respect of the 
celected parts of the Empire. To this department would 
also be paid at the appropriate times such renewal fees as 
may be necessary for keeping the Empire patent in force in 
buch parts of the Empire as the patentee desired to maintain 
the patent. The Empire Patent Department would transnut 
through the appropriate channels the fees received and due 
to each of the Dominions, &c., in respect of the Empire 
patents issued and also tbe renewal fees, if any, paid on 
such patents to keep them in force. 

It is urged that whilst it would be Inghly desirable for 
all parts of the Empire to adhere to this scheme for an Empire 
patent from the outset, it is not necessary that the adoption 
of the scheme should be delayed until this has been achieved. 
Valuable progress would result if certain parts only of the 
Empire decided to adopt it at first and power were given to 
a parts of the Empire to adhere to the scheme at a later 
date, 

It is strongly recommended that the Empire patent should 
rest on its own foundation in each part of the Empire. This 
naturally follows from the suggestion that the Empire patent 
should be assimilated with the domestic patents in the various 
parts of the Empire, and read and interpreted in accordance 
with the law and practice obtaining in each part of the 
Empire. If, for example, in an infringement or revocation 
action or like proceeding in the United Kingdom or in any 
Dominion, the patent were declared invalid. this should not 
affect its validity in another Dominion in which the validity 
of the patent was not attacked or in which such an attack 
failed owing to the circumstances being different. These are 
substantially the conditions which obtain at present in respect 
of the separate patents issued by the various Dominions. 

As to the fees payable in respect of the Empire patent, it 
would be very desirable for the various Dominions to agree 
on a scale of reasonable fees to be pavable on application for 
q patent and at uniform times for the renewal of the same 
„unng its term. It is realised that the fees pavable at present 
H respect of both these conditions vary considerably in the 
å > Dominions, in some of them being very reasonable 

nd in others inordinately high, and that the amount of fees 


payable do not in some cases correspond in amount with the 
extent of the territory covered or the volume of the trade in 
@ patented article which may reasonably be expected to be 
done in connection therewith. However, for the same 
reasons that the establishment of an Empire patent has been 
advocated along the lines contained in this report, and in 
order that objections to the early commencement of the 
scheme may not be raised by the various parts of the Empire 
on the ground of loss of revenue, it is suggested that the 
fees payable in any of the Empire Territories should remain 
as they are at present. It is believed, however, that the 
reduction in fees which is recommended would be more than 
made up in the total amount received by the greatly in- 
creased number of patents applied for in the various Do- 
minions under the present scheme. 

It might be suggested that if the fees in the various 
Dominions are not reduced no great reduction in the cost 
of protecting an invention by patent in the Empire under 
this scheme would result. This, however, is not so, as the 
cost at present is not so much due to the Government fees 
pavable as to the expenditure necessary in preparing, filing, 
and prosecuting an application for a patent separately in 


each of the Dominions. 


NATIONALISATION.” 


By Sirs HUGH BELL. 


THE last subject which I desire to consider with you is the 
widespread tendency towards what is somewhat vaguely 
called nationalisation. It may be questioned whether any 
large number of people have very clear ideas what is meant 
by the term. 

Let us ussume for the present purpose that it signifies that 
the State shall become the owner of any enterprise which 18 
nationalised—as it owns the business—the Post Office, the 
telegraphs and the telephones. Let us ask what advantage 
will be gained by the assumption of ownership. A centralised 
management, even of so simple a business as that of collect- 
ing and distributing letters and parcels, has not been an un 
qualitied success. Where the business is more complicated, aa 
in the other examples, the success has been even less con- 
spicuous. What reason have we to hope, then, in such in- 
tricate matters as the railways or the mines, better results 
will follow ? 

The incentive of individual gain will have disappeared, and 
with it the readiness to accept such risks as those to which 
reference has already been made. We may easily find that 
the developments needed to find employment for our young 
people is not forthcoming, for-without such risks being taken, 
ho growth of employment will take place. Unless I am much 
Inistaken, a great temptation will be put before politicians to 
make concessions to the huge army of voters who will be in 
the direct employment of the Government. The experience 
of these five years has failed to teach the lesson that you can- 
not touch one branch of labour without affecting all others. 

A cure will speedily come, but 1t may come after great 
suffering has been inflicted on the whole community. Parlia- 
ment can easily impose on the employer, whether a private 
individual or the State, the payment of a certain wage if a 
man is employed, but one thing it cannot do, and that is, 
compel the employment of the man at a wage which the price 
of the article he produces will not suffice to pay. The man 
will remain unemployed. That is the drastic remedy which 
economic law imposes. 

The hope that transferring ownership to the State 
from the individual will enable us to pay more is foredoomed 
to disappointment. There is, indeed, one—and only one— 
way In which higher wages can be obtained. That is by a 
vereater product per unit of capital and per unit of wage. If 
an article now produced at a combined capital and labour 
cost of, say, 100, can by improved methods be produced at, 
say, 80, and still sold for 100, and if capital is still satisfied 
with its fomner share, then the whole of the extra 20 will 
come to labour. Long experience teaches me that it is in 
this way that wages have advanced in the past, and that in 
this way alone can they be further increased in the future. 

But it may be said that those most concerned are not 
striving alone, or even chiefly, for higher wages, but desire 
to participate in the management and to bear their part in 
deciding the questions of policy which up to now have been 
in the hands of the emplovers. To this no fundamental 
objection can be raised. The more completely the wen 
engaged in any enterprise understand it the better it will 
probably be for the whole. But large questions of policy 
require knowledge and appreciation of circumstances which 
can with difficulty be acquired by persons whose life is neces- 
sarily passed in quite other surroundings. That the fullest 
information should be given to the persons in question cannot 
he denied. The claim to deal wifh matters of management 
Iving quite beyond their competence cannot be conceded. The 
final impulse comes from one mind which cannot divest itself 
of its responsibility, nor exercise it under such conditions as 
those suggested would impose. 


-*Extract from Presidential Address to the Economic Science 
Section of the British Association. mae. 
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-NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


Moore’s Direct-reading Anemometer. 


Amorg ‘the exhibits on view at Sir Napier Shaw's “At 
Home’ to overseas meteorologists, at the Meteorological 
Conference on September 22nd, was the inventor's model of 
Moore's direct-reading anemometer (Patent No. 129,503). This 
device works on. the principle of the ‘‘ electric tachometer,’ a 
inegneto-generator being actuated by a ‘propulsive system 
responsive to ait movements—a delicate D.C. voltmeter, cali- 
brated in M.p.H. (or the nee) ineasuring the actual speed. The 
inventor’s model, figs. 1 and 2, is of the pattern intended for 
meteorologists. In order to reduce inertia to a minimum and 
yet retain the magnetic flux in the polar space at a consistent 
maximum, the armature is made in & hollow form, and it 
rotates around a fixed core of iron. The top end of the 
armature is attached to a vertical shaft bearing the well- 
known Robinson-cup arrangetient, whilst the lower end 
carries a light commutator and 1s supported by a ball-bearing 
on the stem which sustains the fixed core, Suitably light 
brushes rub against the commutator. The induced voltage 1s 
measured by what is essentially a milli-voltineter, the latter, 
however, being scaled off in miles-per-hour, this having been 
effected in a wind tunnel at the National Physical Labora- 
tory. The indicator may repose inside the case of the anemo- 
meter, or it. may be installed at a distance. 

Phe theory of the apparatus Is not so simple as that of the 


s ` 


Fig. 1.—MoorE'S DIRECT-READING ANEMOMETER AND WIND. 
SPEED INDICATOR. 


Fig, 2.—SHOWING THE MAGNETO GENERATOR; THE INDICATOR 
. BEING INSIDE THE CASE. 


co-called electric speed-indicator, mainly owing to the fact 
that a certain erratic slippage occurs between the Robinson- 
cup arrangement and air movements; at low wind speeds the 
former moves at a speed slightly under one-third that of the 
air, but at high velocities it exceeds that ratio. In many 
existing anemometers this behaviour necessitates percentage 
corrections to given results. but in Moore's pattern such rela- 
tive inconsistency affects the induced voltage and hence be- 
comes automatically allowed for in the scaling of the indicator. 


: A New Motor Car Lighting System. 


‘’ With the standard Ford system of motor-car electric light- 
‘ing the disadvantages of the lowering of bead lights when 
slowing down the car speed are inevitable, buf a conversion 
set ja about to appear on the market which will eliminate 
this drawback of the system, | oe ` 


_ According to the Motor, the producer of this device is the 
UNIVERSAL CAR ENGINEERING Co., 52, Lincoln’s Inn, Corpora- 
tion Street, Birmingham. Briefly the “ U.C.” lighting system 
may be described as one which, by means of an engine-driven 
rectifier, converts the A.C. generated by the Ford magneto 
to D.C. suitable for charging accumulators, which in tum 


supply the lamps. The rectifier, of simple construction, con- 


sists of a metal case carrying a rotary rectifying switch having 
in conjunction with it a slip ring, built up on a mild steel 
shaft which rotates on Hoffmann ball bearings; one end of 
the shaft projects from the case and carries a hardened steel 
chain sprocket by which the rectifier is driven. A moulded 
box attached to the top of the casing houses the necessary 
brushes and terminals. The rectifving switch itself 1s built up 
of two sets of copper bars insulated from each other and 
clamped together on a hub by means of insulated steel vee 
rings in a similar manner to an ordinary commutator. Be- 
tween each pair of live bars is placed a dummy or spacing 
bar. insulated by mica segments. One set of live bars is 
permanently connected to a slip ring which is in turn elec- 
trically connected to the magneto through a brush. The 
other set of live bars is connected to a ring which is earthed. 
Five carbon brushes are carried in the moulded brush box, 
one of which makes contact with the sliv ring and is con- 
nected to the magneto. The remaining four constitute the 
Dc. brushes and are divided into pairs, so arranged that 
when one set is in contact with the bars connected to the slip 
ring, the other set is in contact with the bars connected to 


“II 


FIVE CARBON 
BRUSHES. 
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Fic. 3.—COMPONENT PARTS OF RECTIFIER. 


The whole is so arranged that when the switch 


the frame. d with 


is rotated the position of the bars underneath is reversed W! 
the reversal of the current from the magneto, thus giving 
D.C. at this set of brushes. ei 
In order automatically to switch the battery into circu 
with the rectifier when the engine starts, and to switch it ou 
again when stopping, à novel mechanical <€ _ been 
devised which, whilst being absolutely reliable and imme: 
diate in its action, is simple, and 
out of order. The ‘‘ U.C.” cut-out has a 
ally to work in conjunction with this system and the mant- 
facturers do not claim that it will necessarily give satis hid 
results with any other type of lighting installation on walt 
the conditions to be fulfilled are different. k 
The bracket carrying the rectifier 18 fastened to the oan 
case. Adjustment is necessary when first setting up., in Oal 
to ensure that the dummy bars of the rectifying switch a 
be under the brushes at the moment when the A.C. frot 
magneto is changing from one direction to the other. Ay 
adjustment is easily effected with the aid f the aaa 
supplied on the switchboard. Provision, for chain adjus age 
ig aleo embodied in the bracket. A dnving D P 
plied screwed on to the back of a new fan PUS ei 
must replace the existing one. This is the only ari il 
necessary for the installation of this system. The arive 
crankshaft to rectifier is taken by a chain. 
An accumulator specially constructed to work ight- 
of 15 amp.-hours at MF 
to light the two side a 
tail lamps for ten hours without charging, is Carnet.. Teg 
ewitchboard ig fitted with an ammeter and three awit i 
marked “ dynamo.” “ head.” and “ side.” the tail lamp meen 
controlled with the side lamps., A refinement tee a 
found is aleo embodied in this switchboard. viz., & pile 
socket fitting for use with an inspection lamp. 


The Kwik-Lok Shade Carrier. 


This useful little device was designed, first of a “4 
tiine and trouble in taking off electric lamp sha cS 
nse an operation, which. in the ordinary Wat, ; 
considerable time, ean be accomplished easty, 
seconda. Tarps can be earily remuved 
its utility as a labour-saving device mus be adea cvaatade 
able feature that it nerves as A luck tending to i he 
due to lamp bulbs being stolen, By means ob e 
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Lok ” a lamp and shade coupled can be fitted almost as easily 
and quickly as a bulb alone. When locked the bulb cannot 
be rernoved without disassembling the whole, and the only 
screwing necessary is done on the outside. With regard to 


the method of use, on ep older with ordinary shade- | 


carrier rings, the lower ring should be screwed close up to the 
upper one before fitting the shade. ‘The first operation is a 
simple one, consisting of merely slipping the smaller end of 
the carrier over the cap of the lamp bulb and giving a half 
turn; the “ Kwik-Lok ” is eccentric in shape and holds the 
lamp firmly. Next the bulb and carrier attached are placed 
inside the lamp shade and the whole fitted to the lampholder, 


the carrier being sufficiently large to enable the lamp to be 


Fic. 4.—“ Kwik-Lox ” LAMP SHADE CARRIER. 


fitted im the holder in the ordinary way. To complete the 
fixture it is now only necessary to screw the lower shade ring, 
provided on every holder, until it presses firmly against the 
top of the shade and holds it in its place, fig. 4, this opera- 
tion locking the whole. FULLER'S UNITED ELECTRIC WORKS, 
LTD., Woodland Works, Chadwell Heath, Essex, can give 
delivery of any quantity of these shade carriers from stock. 


CORRESPONDENCE. : 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
‘the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Soldering Irons. 

Having seen the interior of an Igranic soldering iron, I 
can testify to the correctness of Mr. Turnbull’s criticisms of 
all irons which depend on the conduction of heat from a 
central bolt, to the tinned head, through a screwed connec- 
uon. The [granic iron, although of excellent workmanship, 
and almost new, showed by the discolouration of the screw 
threads an incipient oxidation of the copper surfaces, which 
must soon be tatal to heat transmission. Anyone who has 
been afflicted with a cracked soldering bit must know that 
transfer of heat across a minute interval calls for a heavy 
drop in potential across the crack. 

E. C. Barton. 


London, S.W., 
Uctober 8th, 1919. 


— ae -— m ee ee 


The National Union of Scientific Workers. 


Your article of September 26th on “The Organisation of 
Research,” suggests that readers would welcome information 
ubout the National Union of Scientific Workers, a thriving 
young association, started about two years ago, which held 
its first general mecting and made its cunstitution on October 
ith, 1919. This meeting was attended by members of eleven 
branches. There are now over 6UU members of the union. 

The following are quotations from the rules of the society :— 

Objects.—The objects of the union shall be :— E 

l. To advance the interests of science, pure and applied, 
as an essential element in tbe national life. 

2. To regulate the conditions of employment of persons 
with adequate scientific training and knowledge, and their 
relations to their employers and other employės. 

3. To secure in the interests of national efficiency that all 
sclentific and technical departiments in the public service 
and all posts involving scientific knowledge shall be under 
the direct control of persons having adequate scientific attain- 
ments. 

4. To promote and encourage scientific research in all its 
branches. 

5. To obtain adequate public endowment for research, and 
to advise as to the adininistration of such endowment. 

6. To set up an employment bureau. 

„i. To secure representation on the Whitley Industrial Coun- 
chs and other bodies dealing with scientific occupations. 


- To examine into and support all judicious schemes of- 


scientific education. 


9. To promote by corporate action the economic welfare of 


íts members. 
IIT. The union shall be registered as a trade union. 


IV. Qualification for membership.—In order that he or sbe ~ 
may be qualified for admission to membership of the union, 


an applicant must :— 
(a) Be not less than 21 years of age, and 


(b) At the time of his or her application be normally en- 
gaged in work which requires for its adequate performance 
a scientific training at least as complete as stated in (c), and 

(c) Have passed the examination qualifying for a degree in 
science, technology, or mathematics in some approved Univer- 
sity; or the examination qualifying for such diplomas as the 
Council of the union may from time to time prescribe; or 
have satisfied the Council that his or her scientific attainments 
are at least as complete as those stated in the preceding part 


of this section. 


The research work of the country depends more upon the 
remuneration and status of the research worker than is 
fully appreciated. Many men who wish to be scientific 


workers prefer to take up employment which will enable them 
to support a family at an earlier age. 


The formation of Industrial Councils and of Industrial Re- 


search Associations makes it imperative that scientific men 


and women combine, otherwise their interests will be unre- ` 


presented at a time when the division of the proceeds of 


industry between all parties concerned is receiving unpre- 


cedented consideration. 
Helen G. Klaassen. 
Croydon, October 10th, 1919. 


Meter Reading. . 


Reverting to your recent correspondence on the above, I 
enclose a simple specimen form for flat-rate meter records 
from my commercial booklet, ‘‘ Consumers’ Accounts and °‘ 
In some undertakings the 


Meter Department Routine.” 
month commencing the year’s readings is printed at the head, 


but it is a mistake, as the meter-reader has to subtract down- 
I favour the use of loose-leaf 
sheets, 8 in. by 5 in., in preference to cards, as it is only a- 
moment’s work to transfer to another loose-leaf binder in the 


wards instead of upwards. 


FORM III. 
METER-READING SHEET. 


The sheets may be printed in different colours, such as a Blue Sheet for 


Power Meter, White for Lighting, Yellow for Heating; also special coloured 
sheets may be used for check meters, special schemes, &c. e sheet may 
not be removed from the book until the meter is removed. 

A printed notice may be gummed on the back of the reading book giving 
owner's name and address in the event of the book being mislaid. 


Account No. 


CHEAPSIDE. Ne 1. 


Remarks. 


R t 
e. 


Units Units 


Corresponding e; M Pa ble. 


eader.| Remarks. 
Units last year. kedy i ; 


Brought forward 9823 DIRECT. 


i 
ie 7s e 


office the sheets which have been completed by the readers 


daily, the accounts for which may be ‘rendered the day follow- - 


ing if necessary. l 
Ín a recent issue Mr. Turnbull asked for a thin wet-proof 
loose-leaf binder, and if he has not succeeded in obtaining 


one [I think F can assist him. Me 
A. C., Glover, - 


Chelmsford, ba ug 
October 9th, 1919. 


q 
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The Compilation of Trade Publications. 


Further to my letter of the rd ult., which appeared in 
your issue of the 26th ult., I would like to bring to your 
notice the following extraordinary fact which occurred in 
connection with a recent visit which I paid to the Shipping, 
Engineering, and Machinery Exhibition at Olympia. ! 

On entering, I immediately purchased a copy of the official 
catalogue, and being particularly interested in switchgear, 
endeavoured to ascertain from the official catalogue what 
manufacturers of switchgear were exhibiting, so that I could 
pay æ visit to their respective stands. In order to ascertain 
this, however, I had to wade through the whole of the cata- 
logue of nearly 500 pages, simply because a classified Index 
is not included in the compilation. It seems almost incon- 
ceivable that such an important catalogue could be compiled 
with this very striking omission, and it is to me only another 
example of the lack of thought and Special consideration 
which characterises British trade compilation. 

Many supporters of trade exhibitions regard the official 
catalogue as of even greater importance than the exhibition 
itself, as it so often includes useful information of up-to-date 
practice, and becomes a directory of the most progressive and 
up-to-date manufacturers. Without a classified index, how- 
ever, everybody will agree that the official catalogue loses 
90 per cent. of its value. 

P. W. Laverick. 


London, W.C., 
October 9th, 1919. 


Air Supply for Pianolas. 


With reference to Mr. Spencer’s inquiry re the above, I 
quite agree with Mr. C. H. Nicholson that a centrifugal fan 
is not suitable for the work, not only, as Mr. Nicholson states, 
due to the characteristics of the fans which make them suit. 
able only for delivering or exhausting large volumes of air 
against small pressure or vacuum, but also because a fan 
capable of producing sufficient vacuum to operate & piano- 
player would be inconveniently large. 

I have made experiments with a view to adopting electric 
power, but the result was unsatisfactory. In all plano-players, 
in spite of the numerous expression and control devices which 
are fitted, it is only possible to get good effects by varying 
the speed and pressure on the pedals, and any power-driven 
apparatus will only give inferior results. The vacuum re- 
quired varies considerably in different players, the maximum, 
I believe, being about 30 in. water gauge 
l P. R. Boulton. 


. 


Electricity Works, Nechells, Birmingham 
October 13th, 1919. 


Fault Localisation. 
I am indebted to Mr. G. W. Stubbings for his very sound 


article on fault localisation in your current issue, and anı 
pleased to find that his views and methods of testing coincide 
inore or less with my own, from which it is easy to see they 
are the result of much practical experience. i 

I was very interested in his method of lovating a fault on a 
concentric cable by utilising his service tappings for testing 
boints, as it is practically identical with a test I adopt on 
both earth and short-circuit faults on D.c. triple-concentric 
distributors, which has not yet failed me in one single in- 
stance, to reduce the fault to one of two service or straight 
joint boxes. 

For an earth fault I short-circuit the cores at one end of 
the cable, pass a current through the faulty core to earth 
from a single 16-c.p. lamp at the opposite or testing end, and 
measure the drop in m.v. across the consumers’ services con- 
nected to that side of the system. As the fault is neared, so 
does the reading decrease accordingly, until a point is reached 
when the reading is zero. As a check I repeat the test from 
the other end, which invariably agrees with the first test. 

For a short circuit and no earth, the current is passed into 
one of the faulty cores at one end, and at that same end the 
other core is earthed, or connected to the neutral of the 
supply, to complete the circuit. The test is then a repetition 
of the test for an earth, except that the cores are left open- 
circuited at the end remote from the testing end. 

I was amused at Mr. Stubbings’s 


only school boys formed the audienc 
flock of sheep became entangled in the testing wires, or 
I received an occasional smack in t 
Jator propelled by a window gazer. 
Such instances as these along with a multitude of others 
all have an adverse effect (especially out of working hours) 
on the successful result of carrying out a location test and 
we the vibe engineer responsible is possessed of the 
ecessary patience and perseverance, combine rit : 
decision, his lot will be all the harder. pu a eee 


Mr. Stubbings ably refers to this in his closing remarks, 


which I commend to your readers as one of i 
to success. of the essentials 


i : ` P. r é 
Corporation Electricity Department, Wardle 


Carlisle, October 13th, 1919. 


BUSINESS NOTES. 


Foreign Trade.—Serremper Ficures.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for September :— 


September, ino, or 9 months, 1919, 
1919. dec. Ine, or dec, 
IMPORTS. £ £ £ 
Electrical goods, &c. ... 93,121 + 9,773 + 150,085 
Machinery eos 1,243,419 + 343,101 + 3,054,751 
EXPORTS. 
Electrical goods... 474,786 + 284,706 + 2,268,015 
Machinery ... eee 3,072,627 +1,888,732 + 9,275,209 


The American G.E. Export Activities.— We have 
received a printed announcement dated London, July, 1919, in the 
following terms :—“ The General Electric Co. (of New York) takes 
pleasure in advising you that for the purpose of conducting its 
foreign business there has been organised the INTERNATIONAL 
GENERAL ELECTRIC Co., INC., and requests for the latter company 
the continuance of your valued patronage. Communications relating 
to foreign business should be addressed to the new company at 83, 
Cannon Street, London, E.C. 4.” 


Workmen’s Compensation Case.—In the Shoreditch 
County Coart, last week, there was an application to Judge Cluer, 
for the entering of an agreement under the Workmen's Compensa- 
tion Act. The application was made on behalf of Charlotte 
Kennedy, an infant, who was injured while in the employ of the 
Little Wonder Battery Co., Ltd., Willow Street, Great Eastern 
Street, on November llth, 1918. She was injured by a piece of 
plaster falling on her head, and had been paid 25s. a week com- 
pensation ever since ; she was earning £2 a week at the time of 
the accident, working on electric batteries. lt was now 
proposed to settle the claim for £40, and the girl could then go 
into the country for a time and get herself into proper health. as 
her head was still affected. The girl herself knew that she had to 
make some mental effort. Judge Cluer said he failed to understand 
what mental effort they expected to get out of a girl 16 years of 
age. They might take her to a Christian Scientist, some people 
had faith in them, but he doubted if it would be the slightest use. 
He did not think that £40 was anywhere near enough, so he would 
leave the compensation at the 25s. a week, out of which she could 
easily be kept in the country if it were so desired. He refused to 
enter the agreement. 


British Catalogues Needed in Sonth Africa.—Accord- 
ing to Press reports, a plentiful supply of British trade literature 
should be promptly sent throughout South Africa, as literature of 
the kind relating to American manufactures is being distributed 
in great quantities to business houses and libraries there. British 
manufacturers and traders should forward their publications to 
the commercial reference libraries of H.M. Trade Commissioners as 
well as to public bodies and trade organisations. 


G.E.C. S.D. Conduit.—The General Electric Co., Ltd. 


is once more able to effect prompt deliveries to the trade of G.E.C. 
solid-drawn conduit. Until recently the whole of tbe output was 
reserved for urgent war requirements. In addition to the 
saving due to the reduction in number and magnitude of Govern- 
ment orders, the G.E. Co. has been able very considerably to 
augment its output. 


Engineering Trade Amalgamation.—The following firms 
have amalgamated under the title of The Agricultural and General 
Engineers, Ltd. :—Messrs. Aveling & Porter, Ltd., of Rochester ; 
Messrs. E. H. Bentall & Co., Ltd., of Heybridge ; Messrs. Black- 
stone & Co., Ltd., of Stamford ; Messrs. Richard Garrett & Sons. 
Ltd., of Leiston ; and Messrs. James & Frederick Howard, Ltd., of 
Bedford. Most of these businesses have been established well over 
one hundred years. The Amalgamation will have a capital of 
three millions sterling, and it has been formed with the view of 
employing a large amount of British labour on mass productions. 
The different firms will in no sense lose their identity, nor is the 
management to be changed, the whole object being mass she 
duction and efficient selling organisation. The various works wil 
specialise in their chief products. They will be greatly extended, 
and already a great amount of this work and the purchase of new 
tools has been undertaken. The head offices of the Amalgamation 
will be at Central House, Kingsway, London, but until the Govern- 
ment Department which is now in possession of Central House 
has removed (which will be in the course of the next two months), 
the temporary offices are at 50. Pall Mall, London, S.W. 1. 


Stocks of Non-Ferrous Metals. — The pepe 
possession of the Minister of Munitions on October 1st, 1919, S 
—Copper, 22.784 tons; spelter (G.O.B.), 19,046 tons; _ Spe a 
(refined), 10,759 tons; aluminium, 10,004 tons; soft pig le x 
73.560 tons: nickel, 1,966 tons; antimony regulus, 3,300 tons. 
proportion is already sold to the Trade for forward delivery. 


Engineering War Wages.—It is announced in the daily 
Press that, owing to an engineering conference at York, the con 
ference between Sir Robert Horne and representatives of seg bee 
and Unions in the engineering and shipbuilding trades, to discu t 
the consolidation of war advances and war bonuses into porn 
rates of wages, and the extension of the Wages (Temporary pan 
lation) Act, which was fixed for Tuesday last, has been postpon 
and will probably not take place until next week. 


Ve. 
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Admiralty Industrial Council.—The first meeting of the 
Admiralty Departmental Industrial Council set up under the 
scheme for the application of the Whitley Report to Government 
industrial establishments was held last week. Among the repre- 
sentatives of the Trade Unions, we note the name of Mr. J. Rowan, 
who is acting on behalf of the Electrical Trades Union. 


Whitley Councils for Postal Workers.—7Zhe Times 
understands that agreement has been reached between the rival 
groups of postal workers with reference to the setting up of 
Whitley Councils. It has been decided to form two councils, one 
to deal with the general operative staff and the other to look after 
the interests of the engineering section. The Government, which 
took no part in the recent controversy, but left the rival organisa- 
tions to fight the matter out between themselves, have agreed to 
the decision. The question whether clerks in the engineering 
section should come under the General or the Engineering Council 
has given rise to some difference of opinion, but it is anticipated 
that the matter will be adjusted without difficulty. 


Non-Ferrous Metal Industry Act.—Lists of further 
licences granted under this Act were published in the London 
Gazette for October 10th and 14th. 


An Australian Reply.—Replying to a German inquiry 
regarding Australian manufactures, a firm of Geelong merchants 
wrote :—" We do not desire to have anything to do with Germany. 
Your sea warfare amounted to murder and barbarism, and your 
vile treatment of prisoners of war alone will damn your country for 
generations. — Times. 


Book Notices.—“ The Reflecting Power of Stellite and 
Lacquered Silver.” Scientific Paper No. 342 of the Bureau of 
Standards. Washington: Government Printing. Office. Price 
5 cents.—This is a new publication of the Bureau of Standards, 
showing that the reflecting power of stellite varies somewhat in 
the visible spectrum, depending upon the homogeneity and, no 
doubt, upon the exact composition of thej] alloy. Measurements 
on lacquered silver mirrors, made before and after exposure to 
ultra-violet light, show that, owing to photochemical action in 
the lacquer, the silver is turned brown in colour, thus reducing the 
reflecting power. Anyone interested may obtain a copy of the 
paper by addressing a request to the Bureau of Standards. 

“The Financial Times Investments Account Book.” London : 
The Financial Times, Ltd. 88. 6d. net.—This is a very useful book 
in which investors can keep on record for reference at a glance 
particulars of their holdings in different companies, secretary and 
registered offices, interest or dividend dates, date of purchase, price 
paid, market quotation, income-tax, date of sale, selling price, net 
yields and profit. Fifty double-page ruled tables are provided for. 
The opening pages of the book tabulate the return on stock at 
atated percentages, and brief details of the most important British 
Government loans. 

“The Ultra-Violet and Visible Transmission of Eye-Protective 
Glasses.” By K. S. Gibson and H. J. McNicholas. Technologic 
Paper of the Bureau of Standards, No. 119. Washington : 
Government Printing Office. Price 10 cents.—Thanks are due to 
the Bureau of Standards for investigating this very important 
subject. The Paper gives general information on the nature and 
properties of ultra-violet rays, and particulars regarding 82 samples 
of glass designed to protect the eyes against them, of which two 
are noted as highly efficient, while five others, though not so 
effective, have the advantage of being practically colourless. The 
apparatus employed for the investigation is described, and the 
results are embodied in a series of curves. 

After an interruption of five years, due to obvious reasons, the 
Revue de l'Ingénieur et Inder Technique has resumed publication, 
in close association with the Bureau d'Organisation Economique 
of Paris. In addition to a number of technical articles, the Revue 
contains market prices, reviews of books, and the index to technical 
articles formerly carried on by the Institut Technique Industriel, of 
Brussels. 

The autumn number of the M. $ C. Apprentices’ Magazine 
contains an interesting article by Mr. Sam Mavor, on “ Belgium 
Revisited,” further ‘‘ Reminiscences” of Mr. Henry Edmunds, and 
a varied range of short articles and notes—including recollections 
of Nurse Cavell, by Mr. H. Cappian—well up to the usual high 
standard. 

“Private Companies: their Utility and the Exemptions they 
Enjoy.” By H. W. Jordan. Ninth Edition. Pp. vi + 71. 
London : Jordan & Sons. Price 1s. 4d. 

“Beminders for Company Secretaries.” By H. W. Jordan. 
Fourth Edition. Pp. vi + 32. London: Jordan & Sons, 
Price 11d. 

“Science Abstracts.” A and B. Vol. XXII, Part 8, No. 260. 
ot 30th, 1919, London: E. & F. N. Spon, Ltd. Price ls. 6d. 

Å" Abstracts of Papers in Scientific Transactions and Periodicals.” 
New Series. No. 1. October. 1919. London : Institution of Civil 
"f iatistioal Re 

_ Statistical Report of Electric Undertakings in Japan.” Tokio : 
Director-General of Electric Exploitations. E j 

Circular of the Bureau of Standards.” No. 81. “ Biblio- 
graphy of Scientific Literature Relating to Helium.” Washington : 
Sct ament{Printing Office. Price 5 cents. 

ctric Power Transmission.” By A. Still. Second Editi 
Pp. xviii + 403; 14 : Hi ishi rey 
iw 174, a 7 figs. London: Hill Publishing Co., Ltd. 
ilway Electrification : Melbourne Suburban System.” 
E. P. Grove, Melbourne : Commonwealth Engineer. ý i 
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Glasgow Exhibition.—At the Housing and Lighting 
Exhibition in the Kelvin Hall of Industries, promoted by the 
Corporation, the electric lighting, heating, and cooking exhibits 
were attractively shown. Messrs. Falk, Stadelmann & Co.. Glasgow 
and London, had a prettily decorated stall displaying electro- 
liers and radio-electric fires. Messrs. Curtis & Harvey, Ltd., 
London, had an excellent stand showing products of their 
Dartford factory. The Electricity Department of Glasgow 
Corporation demonstrated the use of electricity for all household 
purpoges. Carron Co., Stirlingshire, had a varied collection of 
electric cooking and heating stoves, and labour-saving appliances. 
Other exhibits displayed the use of electricity in the home, as, for 
example, the Rex Import Co., Ltd., with their electric clothes 
washers, vacuum cleaners and potato peelers ; also the `“ Thor ” elec- 
tric washing machine, staged by Messrs. C. E. Beck & Co., Ltd. The 
Corporation is doing everything possible to advocate the use of 
electricity in Glasgow for household purposes, and the practical 
Com onet rationi were closely followed by large and approvin 
audiences. 


Australian Government Contracts and the Country of 
Orlgin.—The New South Wales Government has decided that all 
tenders for materials required for Government departments, shall 
state the country of origin or manufacture, and the various 
departments have been notified.— Tenders. 


The Strike of Ironfounders.—A ballot is being taken 
of the members of the three societies concerned regarding the 
question of accepting the terms submitted. It is stated that if the 
result is in favour of acceptance, work cannot be resumed before 
20th inst. 


Catalogues and Lists. —THE CONSOLIDATED PNEUMATIC 
Too. Co., LTD., Egyptian House, 170, Piccadilly, London, W. 1.— 
Catalogue No. 41 of 98 pages contains illustrated information 
relating to a variety of the company’s pneumatic toole—hammers, 
rivetters, drills, grinders, hoists, &c. Notes on the care of pneu- 
matic tools, an index to code-words, tabulated sizes, weights, &c., 
are given, Special circular No. 58A (third edition) also received, 
consists of 20 pages of well-illustrated matter concerning 
Class “N” single-enclosed self-oiling steam and belt-driven air 
compressors, 

MEssrs, SIEMENS Bros. & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.— Pamphlet A720 contains a full 
and illustrated description of the Siemens mine shaft electric 
signalling apparatus. 

NATIONAL X-RAY REFLECTOR Co., 235, West Jackson Blvd., 
Chicago.—Pamphlet on eye-comfort. 

THE BRITISH ELECTRIC TRANSFORMER CO., LTD., have issued 
some “ Introduction Books ” containing a number of forms for use 
by contractors and others who wish the company to make demon- 
strations of any particular piece of apparatus at their new "Tricity 
showrooms at 50, Oxford street, London, W. On the reverse side 
of each slip particulars of ‘bus routes are given. Books will be 
sent to any contractor on application. 


Patent Restoration.—An order has been made restoring . 
Patent No. 2,343, of 1914 (W. R. Pilkington), ** Improvements in 
air or other fluid-pressure pumps.” 


Developments at Palmer’s Works.—Mr. G. Mure Ritchie 
addressing the Palmer’s Shipbuilding, &c., Co., Ltd., on 
October Ist, referred to the benefit that the company was 
feeling from improvements made at the iron and steel works. 
They had largely increased the output of pig iron by introduc- 
ing modern gas-driven blowing engines. ‘There was con- 
sequently a greater volume of gas produced at the blast 
furnaces which enabled them to utilise a further unit recently 
added to the gascleaning plant, and thus further enabled 
them to obtain more power for their gas-driven engines. 
They were now working with three gas-dnven blowing en- 
gines and six gas-driven electric generating sets, and they 
were installing a fourth gas-driven blowing engine and a 
further two gas-driven generating sets. They were increas- 
ing the capacity of the boiler shops owing to the demand 
for large sizes of ship’s boilers. At the Hebburn Shipyard, 
owing to the installation of a further large air compressor, 
necessitated by the increased use of pneumatic tools in that 
yard and the number of electrically-driven machine tools 
now in use, it had been found necessary to build and equip 
a new sub-station to augment the supply of electrical current 
to meet the demand. 


Standardisation of Chains,— The Association of British 
Driving Chain Manufacturers announce that they have now 
completed the standardisation of roller chains up to ł in. pitch. 
For the convenience of chain users, and to insure complete 
interchanveability they have also standardised chain wheel 
tooth forms. These new tooth forms while not being identital 
with any of the existing forms incorporate the essential 
features of each. Particulars of the standards set up by the 
Association of British Driving Chain Manufacturers are to 
be published in pamphlet form, which will be obtainable from 
the secretary of the Association of British Driving Chain 
Manufacturers, Bassishaw House, Basinghall Street, London 
E.C. The Association comprises the following well-known 
firms: Alfred Appleby, Ltd., Birmingham; Brampton Bros. 
he fd a pce aa eee ” Chain Co., Ltd., 

soventry; Perry & Co., Ltd., Birmingham: : 
Ltd., Manchester. eva ane Renal’, 
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-Liquidations.-—-W. G. Ayers & Co, Lro., 3, Cannon 
treer, London, E.C., electrical engineers.—A largely at- 
tended wmeetung of the creditors ol the above was held on 
October Lith at the Mansion House Restaurant, Queen Vic- 
toria Street, E.C., when Mr. E. I. Hawkins, of Messrs. 
Poppleton, Appleby & Hawkins, 4, Charterhouse Square, 
B.C., was elected to the chair. Mr. J. S. Gates, C.A., of 
Cheapside, B.C., stated that he had been appointed to act as 
liquidator in the voluntary liquidation of the company. The 
latter was registered in October, ls, when Mr. Ayers and 
Mr. W. Ashley between thein subscribed for shares to the 
value of £100, which they paid for in cash. Little business 
was done by the company between October aud December of 
last vear, but early in the present year it was sugyested that 
a frend would mvest from £700 to £1,000 in the concern. 
it seemed that the business was carried on in the expectation 
ot that money bemig received, but finally the proposed in- 
vestor refused to find the money. Mr. Gates added that when 
he came to examine the books he found that they had not 
„been properly Kept, and were not written up to date. He 
had completed the books so far as possible, and it scemed that 
the liabilities to the creditors amounted to between £4,000 
and £5,000. The assets consisted of book debts of nearly 
£2,000. When he was appointed liquidator there was no 
stock remitmung, while the balance at the bank, which was 
in credit to the extent of £15 or £16 bad been garnisheed. 
The only shareholders were Messrs. Avers and Ashley, who 
were also the two directors. The company possessed a secret 
process In connection with an electric lamp which would pre- 
vent the metal filament breakmg. One of the = directors 
claimed to be the proprietor of the process, which he said 
had never been sold to the company. As the liquidator, 
however, he was claiming that the process belonged to the 
company. He lad not been able to trace any papers showing 
that the precess had been assigned to the company. The 
Jamips made under the process were sold at from 2s. dd. to 
4s. 9d. each, and showed a gross protit of about 33 per cent. 

Mr. Ashley said that had the company continued large 
profits would have been made from the laimps, and he was 
willing to hand over the secret process to the liquidator. 

A creditor for a large sum said he had seen the lamps, 
and was of the opinion that the process was of considerable 
value. 

Replying to questions by the chairman, it was stated by 
Mr. Asbley that the directors did not think till a few weeks 
ago that the compativ was in financial difficulties. He ad- 
mitted that creditors had been suing the company for some 
time past, while in June a petition was presented for the 
compulsory winding up of the concern. 

Mr. Gates said that in September he was asked to go into 
the question of the finances of the company. He prepared 
rough figures which showed that the company was insolvent 
to the extent of about £2,000, and he advised the directors 
that they ought not to carry on. 

The Chairman: And after that date, when liquidation had 
been practically decided upon, a telegram was sent to a 
creditor I represent asking him to send all the goods he could 
at once. 

A creditor who said he was interested for £600 stated that 
on September Ith last the directors knew the company was 
insolvent, and vet on thot day thev ordered some hundreds 
of pounds’ worth of goods from him, and later telegraphed to 
him for goods to the value of £400. 

The position disclosed was discussed at some Jength, and 
eventually it was decided that an application should be made 
to the Court for the appointment of Mr. E. H. Hawkins as 
joint liquidator with Mr. Gates. A committee of inspection 
of five of the principal creditors was also nominated. 

WENSLEYDALE Gas & Exnecrricity Co.. .tp.—Winding up 
voluntarily. Liquidator: Mr. €C. H. Wilson, 7, Greek Street, 
Teeds. Meeting of creditors, October 22nd. 


The Leipzig Fair.—.\t the German National Industrial 
Fair, held in September at Leipzig, some 10,000 firms., mostly 
German, exhibited, and there was a record attendance of 
about 118.000 people, about 20 per cent. more than in any 
previous year. The secretary of the fair stated that there 
were some 7,000 foreign buyers present. The general impres- 
sion gathered from conversation with representative exhibi- 
tors was that nearly all branches of German industry are on 
the verge of bankruptcy, due principally to the shortage’ of 
coal, and secondly. to the loss of export trade which carries 
with it the inability to purchase much needed foreign raw 
matenals. In order to assist in forcing a wedge into foreign 
markets, the German manufacturer has concentrated on new 
mnechanical devices and novelties, which were inuch in evi- 
dence at the fair. Most of the Gertnan representatives 
inclined to the opinion that they would recover their export 
trade through American and neutral buvers, and that much as 
they would prefer to re-establish their pre-war trading con- 
nection with England. thev felt that at present, due to the 
hostility of the English towards tbem. they had better con- 
centrate on America and the neutral nations surrounding 
Germany. From the point of view of the German export, 
probably the most inportant exhibits were those of the 
technical section including all tvpes of new machine tools, 
mechanical and electrical devices and novelties. In this 
industry thé Germans were in a position to fill orders quickly, 


ondan many cases bad considerable stocks on hand. due to 
the facts that, first, they had not been short of iron ‘ore and 
coal during the war to the same extent as industries relying 
on foreign raw materials, und secondly, there was little howe 
demand to be met. 

dhe mechanical engineering industry depends upon foreign 
trade for its stability, and is coucentrating as much as possible 
on fine mechanical precision machinery and articles in which 
the raw material and coal used bears as small a percentage 
as possible to the value of the timished article. The accuracy 
of the work done by the machinery exhibited, and the finish 
af the machines themselves, left nothing to be desired except 
that every eliort was made to avoid the use of brass. For 
Instance, in lieu of expensive brass grease cups or cheap 
cast-iron ones, the Germans were using a finely finished 
pressed steel article. 

The following points summarise the general impression 
conveyed by this section :— 

(a) Delivery from stuck can in most cases be obtained for 
machine tools. In this connection, the representative of a 
large Dresden firm stated that they bad actually in stock 
23-40 of each type, from the largest to the smallest machines. 

(b) Phe prices are approximately J0U-4UU per cent. up on 
the pre-war basis. . 

(e) The German firm arranges all the necessary. export 
regulations and shipping., leaving the import side to the im- 
porter. Cash must be deposited in the German bank on the 
receipt of Invoice that the goods are ready to be despatched, 
or, Ip some cases, that they have already been forwarded. 

(d) International banking regulations with England have 
not yet been re-established in the unoccupied area, although 
for the last six months a considerable amount of business hus 
been trausacted with Holland, Norway, Sweden, Spain, and 
North and South America. 7 

(e) A very high proportion of the goods sold during the 
last six months has been for export. 

(f) The chief factor limiting output is coal. 

(gy) Patents.—Much specialised new machinery was seen, 
snd in many cases the Germans are only too willing to sell 
the covering patents to foreign manufacturers. 

This (g) appears to be one of the most important facts 
brought to Lglt during the whole fair, and if expert technical 
men had been present representing British firms in the various 
industries, they would have found much of vital interest to 
them in this respect. 

The whole fair showed the desire of the German nation to 
work and recover itself, but everywhere one was struck with 
the hopeless dependeney of Gerinany on foreign raw materials 
and increased coal output. In fact, with the German glass, 
pottery, textile, leather, toy, and many other industries closed 
down, or operating at 5 per cent. or 10 per cent. of their 
normal output, due to inability to purchase raw materials 
at the present value of the mark, the fair gave direct evidence 
of Germany being at present in a very dificult position. 


Engineering Trade with Chile, Peru and Bolivia.—The 
Department of Overseas Trade (Development and Intelligence) 
and the British Engineers’ Association will shortly despatch 
to (C'hile, Peru, and Bolivia a joint mvestigator to ascertam 
the conditions and prospects for the sale of British engineer- 
ing products in that market. The cost of the investigation 
is being defrayed by the Association and His Majesty's 
Government. The subjects to be covered by the investigator 
include imports, shipping methods, customs tariffs, legislative 
regulations and restrictions, statistics, and competition. 

The investigation will be pursued in the following direc- 
tions: Civil engineering; power plant and accessories; mining 
plant (not tools); plantation machinery; machine tools; vehicle 
(railway, road, water, air); electrical machinery and plant 
(not electrical accessories); agricultural and dairy machinery 
(not inplemments). Firms who are not members of the British 
Engineers’ Association may participate in the inquiry on pay- 
ment before the receipt of the first report of a fee of twenty 
guineas, provided they are British manufacturing engineers 
or shipbiniders, or British manufacturers of articles necessary 
to enginecring plant, or producers of raw materials, or British 
companies, firms, or individuals who, while not possessing 
works of their own, hold patents ar other proprietary rights 
in engineering plant or accessories thereto and contract for the 
manufacture of their specialities with members of the British 
Engineers’ Association. Any communication relative to this 
investigation should be addressed to the Comptroller-General, 
Department of Overseas Trade (Development and Intelligence). 
4. Queen Anne’s Gate Buildings. Westminster, S.W. 1, or the 
eecretary, British Engineers’ Association.—Board of Trade 
Journal, 


Black Lists Abolished.—The Foreign Office announves 
that the Black Lists, the withdrawal of which was announced in 
May last, has now, according to a decision of the Supreme 
Economic Council, been definitely abolished.— Zi mes, 


Trade Announcements.—TURNER Bros., electrical and 
power engineers, of Huddersfield, have removed their business to 
the Seedhill Electrical Works. 

Mrssrs. PARKINSON BROS., electrical and mechanical engineers, 
Morecamhe, have commenced business, after service with the Army 
and on war work, 
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LIGHTING AND POWER NOTES. 


Accrington.—INcREASED Pricrs.—The Electricity Com- 
mittee bas increased charges as follows :—Lighting, flat rate of 
7d. per unit, with minimum charge of 5s. per quarter in summer 
and 10s. per quarter in winter: heating and domestic purposes. 
through separate meter, 24d. per unit ; rateable value basis, 15 per 
cent, on value and 2d. per unit ; and for power, sliding scale from 
4d. per unit for first 100 to lid. per unit over 6,500 per quarter. 


Bantry (Co. Cork), — Prick REVISION. — As from 
October lst, charges for electricity have been revised as follows :— 
Lighting. 11d. ; power, 6d. ; meter and house-service rent, 10d. The 
pre-war charges were :—Lighting, 7d.: power. 4d. ; a war advance of 
20 per cent, was imposed on May lat, 1918. 


= Barrow.— INCREASED PricEs.—Owing to the increase in 
the price of coal the T.C. has decided to increase the basic price by 
‘d, per unit, and retain the existing war increase of 30 per cent. 


- Beauly (Inverness-shire).—Prick INcrrasn.—The price 
of electricity has been increased to Is. per unit. 


Beckenham.—EXTENSIONS.—It is proposed to install 
a 1.000-KW. Brush-Ljungstrom turbine at a cost of £16,500. 
` Loan.—Application is to be made to the Ministry of Health for 
sanction for a loan for the above plant, together with £2,500 
for mains, £4.000 for services, and £2,000 for meters. 


Birmingham.—It has been decided to spend £120,000 
in the purchase of equipment for the permanent generating station, 
to be erected at Nechells. This will include 17 square wooden 
cooling towers, an elaborate set of coal-handing plant, and a 
number of transformers. The Committee hopes it may be possible 
to have a portion of the generating plant running by the winter 
of 1920. 

Cariisle—YEARS WorkKING.—The annual accounts of 
the electricity undertaking for the year ended March 31st, 1919, 
show a total revenue of £39,378 and a total expenditure of £27,211, 
leaving a gross profit.of £12,167. After all capital charges had 
been deducted, a net profit of £923 was shown. The number of 
units sold was 5,560,321. 


' Chelmsford.— PRICE IncREsse.—The E.S. Corporation, 
Ltd., has applied to the B. of T. for permission to further increase 
by 2d. per unit the maximum charge of 8d. per unit for energy. 


Chesham. — PRICE INcREASE.—The E.L. Co. hasincreased 
the charges for public lighting by 50 per cent. 


Continental.— F RANCE.—It is reported that owing to the 
strike of metal workers and dockers, Brest is without water and 
electricity. The strike is assuming serious proportions; a large 
number of casualties have occurred, and the Arsenal, metal, and 
transport workers. electricians, and builders, having come out. 
The water and electricity supplies are being maintained by the 
military. 

Spain.—NEW POWER ScnkEME.-—Concessions have recently heen 
granted for the establishment of plant foe the utilisation of 
the water power of the River Turia for electric lighting and power 
purposes, one at Chililla, and one at Jeatalga (Province of 
Valencia). 


Coventry.—INCREASED Pricks.—The T.C, has increased 
the existing charges for electricity for lighting and heating by 
66} per cent., in lieu of a former advance of 20 per cent., as from 
October lst. The hiring charges for motors is increased by 50 per 
cent, 


Davenham,—ExTENsIons.—The R.D.C. has reported 
favourably on the Northwich Electric Supply Co.’s scheme to 
extend the electric mains from Leftwich to Davenham, by 
means of overhead standards and cables. 


Edinburgh.—1.oan.—The Secretary for Scotland has 
consented to the borrowing by the Corporation of a further sum of 
£950,000 for executing the capital works of the Edinburgh Electric 
Light Order. This raises the whole sum authorised to 
£2,280.000. The expenditure is in connection with the new 
works at Portobello. 


Elland.—NeEW Station.—The D.C. bas secured a plot 
of land at Timber Street, for the erection of a new transforming 
station. It has been agreed that as soon as the necessary erections 
are put up, the Yorkshire Electric Power Co., Ltd., shall provide 
the Council with energy, instead of the Council generating its own 
as has hitherto been done. 


Eston.—E.L. Scueme.—The Urban Council has decided 
(October 7th) to seek powers to deal in electricity, and to borrow 
money for that purpose. 


Glasgow.— Year's Worxkine.—The returns for the 
year ended May 31st, 1919, show a gross income of £865,039, 
against £780,002. The working expenditure was £567,259, 
against £542,717. This gives a net revenue of £297,780, against 
£246,285 ; £98,073, compared with £86.55t, was relegated to the 


sinking fund. Thelamount paid in interest on loans was £106,482, 
against £92,454. The balance on the year's working was £93,226, 
against £67,280. From this, £60,464 was written off as deprecia- 
tion of capital account and sinking fund. last year's figure being 
£60,134. The surplus on the year’s operation was £32,762, com- 
pared with £7,146, which was transferred to the reserve fund, 
which now amounts to £64,008. Cost of energy per unit sold was 
1°3781d., against 1'2091d. last year. Average price per unit received 
from consumers was 1'4324d., compared with 1°220]d. last year. 
The number of consumers was 37,130, an increase of 1.631. The 
quantity of energy sold to private consumers was 143,501,788 units, 
i.e., 22,022,869 lighting, 121,478,919 heating and power—a decrease 
of 7'l per cent. The total number of motors in use was 13,730, of 
a total H.P. of 113,721, compared with 12,904 motors, of total H.P. 
of 105,739. Total maximum demand connected to mains was 
141.967 KW., compared with 132,316 KW., an increase of 7'29 per 
cent. Maximum demand on station during winter, 59,168 KW., 
increaseof ("4 per cent. At Port Dundas sub-station one 1,000-KW. 
motor generator has been installed, making the station capacity now 
5,000 Kw. Theerection of the 20,000-volt sub-station tor receiving 
supply for New Dalmarnock power station is now completed, and 
will probably be in commission this winter. At Pollokshaw Road 
station two 1,50U-KW. rotary converters, by Messrs. Bruce Peebles 
and Co, and one 1,000-KW. rotary converter, by the B.T.H. Co., 
have been installed. At Govan and Partick stations structural 
alterations are being made to enable them to take a 20,000-volt 
supply from Dalkarnock. Sites for new sub-stations at Rigby 
Street, Parkhead, Holmfauldhead Drive, Govan, Possilpark, 
Bilsland Drive and Polmadie, have been purchased, and stations 
are in course of erection. A site near Waterloo Street sub-station 
and offices has also been purchased for a new sub-station, 
laboratories, and workshops, ‘There are now 65 sub-stations on 
consumers’ premises, an increase of 23 since May, 1918. and a 
further 16 sub-stations are in course of erection. The first section 
of the buildings of Dalmarnock power station were all but com- 
plete in May, 1919. One boiler-house with eight boilers is com- 
pleted. One 18,750-KW. turbo-alternator, by British Westinghouse 
Co., is nearly completed, and all auxiliary plant being erected. The 
switch-house is finished, and it is hoped to have one set in use for 
the maximum load this winter. During the year } mile of L.T., 
24 miles of H.T. feeders, and 2} miles of distributors, were laid on the 
north side of the river, and } mile of L.T., 6} miles of H.T. feeders, 
and 24 miles of dixtributors, were laid on the south side of the 
river. 

NEW REcTIFIER.—The electrical engineer and a member of 
the Electricity Committee are beiny sent. by the Corporation, to 
Switzerland to see a new electrical device for rectifying 
alternating to direct current, which Messrs. Brown, Boveri & Co. 
have in operation. 


Hanwell, — ELECTRICITY z. Gas. — Electric street 
lighting has been resumed on pre-war scale, but, “owing to 
the greatly increased cost,’ only 50 per cent. of the gas lamps 
are to be lighted. 


Ikley—Loan.—The U.D.C. has decided to apply for 
sanction to borrow £2,000 in respect of excess expenditure in 
connection with its electricity works, £3,000 for additional mains 
and services, £2,000 for land near the sewage works for extensions 
to the works. 


India.—It is reported that the investigation of the 
hydro-electric scheme for Ootacamund from the Sandy Nullah 
stream, at Waterfall Shola, is making satisfactory progress, 
and it is expected that it will be shortly completed. The 
investigation, it is understood, has shown that an available 
fall of 1,050 ft. is possible, which will mean 600 E.H.P. 
throughout the working period of six hours per day. The 
distance from Ootacamund is only about five miles. If for 
any reason the Koonda river hydro-electric scheme, which is a 
much larger one, intended to supply Wellington, Coonoor, and. 
possibly, Coimbatore, fails to be carried out, the Sandy Nullah 
scheme will be available to meet the needs of Ootacamund. The 
investigation of the Koonda river scheme is also proceeding apace, 
and negotiations are going on with Messrs. Tata & Sons in con- 
nection therewith. 

A hydro-electric scheme is also under consideration in Datia 
State, where the hilly character of the extreme western portion of 
the State offers small but useful possibilities for the generation of 
electricity by means of water power. A catchment area, amounting 
to about 90 square miles, has been surveyed near Angra village, 
across Anghora Nala, and it is estimated that about 500 H.P. will 
be obtained with a fall of 75 ft. This would be a sufficient output 
to light the principal towns in the State, and to supply power for 
the various mills and factories. The State is extremely flat, and 
the capital outlay on transmission lines will not be very large.— 
Times of India, 


Kempston.— BULK SuppLy.—There is a proposal afoot 
to obtain a supply of energy from the Bedford Corporation. 
Inquiry into the cost of transforming plant, cables, &e., is being 
made. | 


South Africa,—JOHANNESBURG.—The municipality pro- 
poses to spend an additional sum of £36,502 on the purchase of 
two 3,000-KW. steam turbo-alternators, for which an original | 
vote of £70,000 was passed in March, 1916. It is also proposed to 
spend sums amounting to about £30,000 on a motor converter, 
automatic switches, new feeder, and instruments. 
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Kilmarnock.—ExtTensions.—The Corporation electric 
power station has now been linked up with Ardrossan BLA 
yard and harbour, and all the electricity used there for power an 
lighting purposes is provided from this source. 


King’s Lynn.—Y«rar’s WorKING.—The annual report 
on the electricity undertaking for the year ended March 31st, 1919, 
shows a total expenditure of £8,065 and a total revenue of £12,893, 
thus giving a gross profit of £4,833, and after all capital charges 
had been deducted, the balance-sheets show a net profit of £1,924, 
against £2,146 last year. The total number of units sold was 
738,662, as compared with 768,106 last year. The number of private 
connections was 1,056, an increase of 10; number of motors 
was 205, amounting to 1,396 H.P., an increase of 3 motors or 
185 H.P. Maximum supply demanded, 495 kw. 


Kingston-on-Thames,—Pricr IncrEasE.—The T.C. has 
applied to the B. of T. for an order to modify the statutory powers 
for charges for electricity from 13s. 4d. up to 20 units per quarter 
and 8d. beyond, to 13s. 4d. and 10d. 


Leyton.—Prick IncrEasE.—The Electricity Committee 
has decided to increase the charges by 50 per cent., to take effect 
as from the Christmas quarter. This makes a total advance of 
100 per cent. on pre-war charges. 


Llandudno, — WATER-PoweR ScHeme.—The Urban 
District Council is considering a proposal that electricity 
should be generated by the water power from the lakes in 
Carnarvonshire. It is estimated that there is sufficient water 


power to drive turbines to produce all the energy needed for the 
town. 


London. — L.C.C. — The Council is recommended to 
sanction the borrowing of £10,666 by the Battersea B.C. for elec- 
trical plant, and £2,000 by the Bermondsey B.C. for electrical 
purposes. 


Maidstone.—YeEar’s Workina.—The accounts for the 
year ended March 31st, 1919, show a total revenue of £31,341, 
against £26,630 last year, and a total expenditure of £23,801, 
against £18,600 last year, thus giving a gross profit of £7,540, 
against £8,030 for last year. After paying all capital charges, 
the balance-sheet shows a loss of £176, as compared with a profit 
of £745 last year. The loss was due to lighting restrictions, and, 
among other war difficulties, the high cost of new plant which was 
not then in commission. The numper of units supplied was 
3,877,930, compared with 3,866,684 for last year. 


Middleton.—The T.C. has increased the price of elec- 


tricity for lighting to 7d. per unit, and for power by an additional 
5 per cent. as from October lat. 


Portsmouth —House Wirine.—It is reported that the 
T.C. proposes to wire all houses for electric lighting. 


Ramsgate.—Proposep Price INCREASE. —Application 


for the price of electricity to be increased by ld. per unit has been 
refused by the B. of T. 


Redditch. Year’s Worxinc.—The financial position 
of the Urban District Council's electricity undertaking is 
improving. The accounts for the year ended March 3Ist last, 
show income amounting to £23,686, and expenditure, £22,7 13, 
leaving a profit of £873. A sum of £1,500 was put aside as 
reserve for capital repayments. The cost of generation and distribu- 
tion was £17,500. The outstanding loans amount to £64,825. 


Skegness.— Time Extenstox.—The B. of T. has granted 
the U.D.C. an extension of six months for carrying out the EL. 


Order of 1914. The Council has decided to apply for a year's 
extension. 


Stoke-on-Trent.—Revision or Prices.—On account 
of the deficits of the past three years, it has been decided to revise 


the various prices for energy, and standardise-them as much as 
possible. 


Sunderland.— Breakbowns.—Four breakdowns of the 


new 7,500-KW. turbo-generator recently installed at the electricity 
works have occurred within a week, 


Whitehaven.— Mriniuum CHARGE.— The T.C. has decided 


to fix a minimum charge of 30s. a year for consumers of electricity. 


Swansea.— YeAR’s Workinc.—The total income was 
£58,791, as compared with £42,333 last year: expenditure, 
£39,034, as against £24,550, leaving a gross profit for the year of 
£19,752, as against £17,782 a year ayo. On the net revenue 
account, after paying loan charges, &c., there is a net profit shown 
of £4,825 for the year, as against £3,254 in the previous year. The 
reserve fund now stands at £14,051. During the year the capital 
expenditure was increased to £280,403, but against that there was 
set aside as sinking fund, &c.. £113,065, which represented 41 per 
cent. of the total capital of the undertaking. The output was 
over five million units, and showed an increase of about 62 per 
cent, 

Wrexham.—INcrEasep Prices.—The T.C. has decided 
to increase the flat-rate charge to 74d. net, and other rates in 
proportion. 


QUOTATIONS.—Quotations were ordered to be obtained for water 
softeners and an automatic stoker. 


TRAMWAY AND RAILWAY NOTES. 


Aberdeen.— YEAR'S WorkKiING.—The annual accounts 
for the year ending May 31st, 1919, show a total revenue of £140,901 
and a total expenditure of £108,451. The balance was disposed of 
as follows :—Interest on capital, £2,208 ; sinking fund, £6,142 ; 
depreciation and renewal account, £13,877 ; special expenditure, 
£3,386; reserve account, £4,558 ; for disposal by the Council, 
£2,279. The total amounts of the sinking, depreciation and 
renewal, and the reserve funds are respectively £75,316, £197,465, 
and £61,813. The total number of passengers carried during the 
year was 41,946,442 ; the total number of units, 2,950,739 ; average 
number of cars in use per day, 80; percentage of working 
expenses to income, 76°97 ; average number of passengers per car- 
mile, 18°94. 


Blackpool.— Extensions. — The Bill being promoted 
in Parliament will be a comprehensive one. In addition to 
extending the borough by incorporating Thornton, and the con- 
struction of sidings at Fleetwood—in connection with the purchase 
of Fleet wood electric tramroad—it is suggested that the Corpora- 
tion should apply for general powers to run motor-omnibuses 
througbout the whole borough, an innovation ‘most useful in 
assisting the future development of the whole district. 

An interesting statement was made at Blackpool Town Council, 
last week, concerning schemes involving the expenditure of three- 
quarters of a million of money. The treasurer pointed out 
that £250,000 would be required for the transfer of the Fleetwood 
tramways, and the Tramways Committee expected to require 
£24,000, and the Electricity Committee some £10,000. 


Bournemouth.—The question of substituting motor- 
omnibuses in place of the tramway system was recently discussed 
by the T.C. Some of the points made at the discussion are reported 
as follows :—To reconstruct the tramway lines would cost £12,000 
per mile. Including the price of rails, the cost of reconstracting 
12 miles of track would be £184,000 ; £60,000 would be required 
to purchase 20 new tramway-cars, against 45 ae omnia It 
costs, at present, twice as much to run a motor-omnibus as it = 
to run a tramway-car, the respective car-miles being 2s. 2d. an 
ls. 1d. The life of an omnibus is five years, and before ‘buses could 
be run in the town the tramway track would have to be removed, 
at a cost of £230,000, and the roads relaid. This sum is three 
times greater than the cost of running the tramway-cars last year. 
Where there are tramways they have already the paying routes. 


1 

Bradford.— YEaR’s WorKING.—The accounts of the Cor- 
poration tramway department for the year ended March 31st, 1919, 
show a revenue of £456,819, an increase of £90,324 on the pan 
year. The average income per car-mile was 22°26d., compared ae 
15°89d. Working expenses amounted to £375,074, as comp 
£314,998 for the previous year. This shows a gross profit of £119, He 
against £87,183 for last year. Total number of units used ie 
traction and car lighting, 11,035,572, against ee < 
previous year ; 33 trolley reversers have been installed throug The 
the system, and are proving very successful in operation. 
reserve and renewals fund now stands at £170,204. 


Brighouse. — PRoposeD Exrensions.—The T.C. re 
adopted a proposal of the Huddersfield Corporation to apply H 
Parliamentary powers to construct a system of tramways th 
Huddersfield, through Rastrick to the centre of Bee pode 
they will connect with the Halifax system, and rid Bailiff ge, 
with the Bradford service. 


Burton.— AcciDENT.—When a Burton and Ashby tram- 
way-car was nearing the top of one of the steepest roadsin inbe 
on-Trent, on the 8th inst, it began to run backwards. The ar 
applied the brakes, but the car continued backwards, and, share 
speed, ran down the hill at a great pace. It reached the “ine 
in safety, but in turning a corner, jumped the rails, and, run ped 
across the road, crashed into a hedge and overturned within a i 
yards of the River Trent. People riding on the top were BA 
all injured, but the passengers most badly hurt were riding Draka 
About 20 people were injured. According to the Times the he 
and mechanism of the car were found, on examination, on P 
9th inst., to be in order. and the damaged vehicle was driv 
under its own power to the depot five miles away. 


Colne.—EXxTrENsIons.—The Tramways Committee ot 
templates carrying out important developments, inciudin- 
extensions to Earby, over the Yorkshire border. 


Continental.—( ERMANY.—An electric locomotive of ie 
high capacity has just been built by the Bergmann pepe 
works, says the Technical Reriew. It gives 3,000 H.P., a0 the 
very severe test it far exceeded the efticiency stipulated | down 
contract. The overhead line voltage of 15,000 was stepped 
to 350 volts, and 7,000 amperes by an air-cooled transformer. Te 

BELGIUM.—The Dernière Heure announces that the ra 
of Belgian Tramway Workers has declared a strike, E g 
of the delay in satisfying the demands of the staff, R i 
to the Provincial Committees the task of deciding the date up? 
which work shall cease. ; 

The Soir states that the employés of the Charleroi tramwayé 
have struck for an increase of wages. 
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Egypt. —STRIKE.—The Cairo tramway services have been 
restarted after the strike, which lasted some weeks. 

Lancashire-—HiagH Waars.—The recent award of the 
Court of Arbitration on the wages of tramway employés will mean 
a considerable increase to Lancashire Corporations. At Oldham 
the cost will be £4,000 ; at Rochdale, £3,600 ; Blackpool, £3,100 ; 
Ashton-under-Lyne, £1,000; Salford, £11,000 per year; and 
Manchester, £20,000. In some cases it is not considered possible 
still further to increase fares, with the result that the cost will 


| probably involve a loss on the undertakings. 


London.—SHOREDITCH.—An action based on the state of 
the tramway tracks in London was heard on the 9th inst. in the 
Shoreditch County Court. A carman, of Rotherhithe, claimed 
£39 19s. from the L.C.C. for damage to his horse and van. Owing 
to a depression in the track in Shoreditch High Street, it was 
stated, the van skidded and was thrown against a motor-lorry, the 
van and horse being injured. It wasatated that there was a 14-ft. 
stretch of track with a depression half an inch to an inch and an 
eighth. For the Council it was admitted that the track was bad. 
although not so bad as had been stated. It was putting the bad 
tracks in order as quickly as it could in the face of difficulties. 
It did not object to reasonable damages, but thought it unfair 
to be asked toturn an old, broken-down, dilapidated van into a new 
one. Judge Cluer found for the plaintiff for £22 14s. and costs. 

WANDSWORTH.—A fully-laden tramcar took fire on Thursday, 
last week, in Putney Bridge Road. 

WILLESDEN.—A summons for delaying a tramcar has been 
granted against a Willesden man. 

IMPROVED TRAFFIC CONDITIONS.—There are 859 more omnibuses 
working on the streets tban at the date of the Armistice. The 
speeding up of the underground lines has been responsible for an 
increase in the daily car-mileage of 44,414 miles, and the London 
United and the Metropolitan Electric Tramways have added 82 
cars to their fleeta. The net result of these improvements has been 
to find seating accommodation for over 1,000,000 more passengers 


y. 

AccIDENTs.—A City Coroner's jury on the 10th inst. found that, 
owing to an error of judgment on the part of a L.C.C. tramcar 
motorman, Wm. McBirney, 68, of Leyton, was fatally crushed 
between two tramcars in City Road. It appeared that the motor- 
man acted contrary to regulations in backing his tramcar from 
the front driving platform. 

An L.U.T. car jumped the metals in Brentford High Street on 
Thursday night, last week, and traffic was delayed for some time. 

Traffic on the District Railway was interrupted at the busiest 
hour on Saturday afternoon. The axle of a coach broke while 
it was standing in Blackfriars Station. The removal of the train 
caused considerable delay, bookings east of Charing Cross being 
temporarily suspended. 

Manchester.— Rate RELIEr.—Since the electrification 
in 1901 of the tramways, £1,326,891 has been available out of 
profits for relief of local rates, 


Meath,—Tramway Evecrrirication.—The T.C. js to 
ibe £100,000 for the purpose of electrifying the tramway 
system. 

Nelson. —DEV ELOPMENTS.—The Corporation Tramways 
Committee has under consideration various improvements and 
developments of the tramways. It is also reported that it intends 
supplying electricity to the adjoining borough of Colne. 


St, Helens.— Tramway SALE.—According to a statement 
made by the chairman of the Tramways Committee of the 
Town Council (Mr. A. Rudd), the Corporation has taken over at a 
most inopportune time. He says it would have been better to 
give the late owners a further lease, especially as the terms were 


Point of view. At the end of September the Corporation liabilities 
stood at £80,000 still outstanding on the track, less £9,000 sinking 
fond and interest, which would be paid off this year, leaving £71,075 
al g fund and interest standing against the undertaking at the 
time they took it over on October lst. The overhead equipment 
stood at £5,138 in March of this year, but before the end of the 
year that would be entirely cleared off. Thus it meant they would 
have £71,000 standing against them. As a set-off they had the 
track. They had a balance of £2,093, but only because they had 
been unable to do the necessary repairs very much needed on the 
track, which was in a deplorable condition, in some parts hopeless, 
In the near future about half the 21 miles over which they 
Operated would have to be relaid. On the dilapidated track 
and overhead repairs there would be a huge capital expenditure. 
fore the war cars such as were running in St. Helens cost, when 
new, from £680 to £800 each. The present-day price of similar 
rehicles was £2,000 and over, and delivery could not be made for 
rom eix to eight months. There was nothing else for it but to 
arrange with the company for the purchase of the cars now 
rates and they had purchased 36 for £24,000. They needed con- 
iderable repairs, which would cost a lot of money. Eight new carg 


were in good condition, they were going to have somethin 
rae £200,000 sinking fund aud interest against the undertaking. 
bald parting the tramways must pay for themselves. and he could 
fent? aeo that the fares would be reduced, whilstif the pre- 
i a id not meet costs and expenses, they would be met in a bold 
bbs prs Rudd went on to say that they had applied for power to 
St. Hal ethe borough, and link upneighbouring districts with the 
' Helens tramway termini. With the exception of the fare on 


the Haydock-Ashton section, which is increased from 4d. to 5d. for 
the through journey between St. Helens and Ashton-in-Makerfield, 
the existing fares and stages of the Tramway Co. will, for the 
present, remain in force under the Corporation. 


The U.S, Tramway Dispute-—The demands of Labour 
and its defiance of all economic laws are shown by the attempt 
of the employés of the tramways to have their minimum 
wage fixed at $2,000 per year, with a proportionate increase for 
men in positions requiring greater skill. The Commission 
appointed by the President to investigate the condition of the 
tramways found that it would be impossible to increase the wages 
to meet the demands of workers unless the fares were increased, 
and the effect of increased fares would be to diminish the number 
of passengers, which would ultimate] y result either in the bank- 
ruptcy of the companies or in their continuing to operate with a 
reduced number of employés, to the injury of both the employés 
and the general public. The men replied that fares should be 
made reasonable by daw, and any deficit should be met by taxation 


U.S. Railway Rates.—The Railroad Administration has 
informed the Railway Executives’ Association that it is im possible 
for the Government to make any general readjustment of rates 
before January Ist (when the railways are tobe returned to private 
management), but Mr. Hines, the Director-General, suggests that 
applications for rate increases should be prepared by individual 
companies, Mr. Hines holds that the poor earnings in the first 
half of 1919 are an insufficient basis for a demand for a general 
increase. The traction combinations have already partly disinte- 
grated through their inability to earn rental and other charges 
while restricted to a five-cent fare. A few unimportant lines have 
ceased operations altogether, and have been replaced by omnibuses. 
The receiver of the New York Railways Co. said that the surface 
roads would probably have to shut down within three months, and 
the Brooklyn Rapid Transit, which is daily carrying over a million 
passengers, is finding difficulty in meeting its bills for motive power, 
Which is now supplied only on a day-to-day basis. Local politica 
are the largest factor in the traction companies’ troubles. 


York,—New Loan.—The Corporation is recommending 
the borrowing of £3,200 for land for a new tramcar shed in 
Piccadilly, and, if required, the borrowing of a sum to be expended 
on the erection proper. 


TELEGRAPH AND TELEPHONE NOTES. 


A New Cable.—Thie cableship Colunia arrived at Rio 
de Janeiro cn September Ist, after completing the laying of a new 
cable from England by way of Ascension, St. Vincent, and Fayal. 


Japan.—Announcement is made tlat the Government 
will not accept responsibility for any telegram to, or from, or 
through, Japanese telegraph and cable stations. 


Sweden.—The Administration of the Swedish State 
Telephone system has prepared an estimate for submission to 
Parliament concerning the expenditure in 1920, The total 
amounts to £2,857,000, of which the sum of £549,000 is intended 
for the laying of a cable between Gothenburg and Stockholm, and 
it is calculated that the requirements in 1921 will also approximate 
in outlay to that computed for 1920. 

It is announced from Stockholm that negotiations are in pro- 
gress for the formation of a new company, under the title of the 
Aktiebolaget Svensk Radiotelegraf, to continue certain experiments 
in wireless telegraphy. 

“ The Kiss Call.”—With such a title as “ The Kiss Call,” 
one felt sure that there must be a good joke at the expense of the 
telephone service in the offing, but it did not come until very nearly 
the end. But Mr. Huntley's story of the elderly gentleman who 
died after putting in a trunk call atoned for much. For, unfortu- 
nately, the dead man had not made a will, and all the relatives are 
still quarrelling as to who shall have the call when it comes 
through.—Zhe Times, 


The Cableship “ Faraday.” —The cableship Faraday, on 
August 25th, was loaded at Montreal, Que., with a cargo of grain 
for a British port. The Faraday haa been in the cable laying and 


United States,—Cablegrams in plain language, English 
or French, may now be sent to Riga, Russia. Th N 
York is 43 cents per word. Da 

On and after October 1st. the cable rate rid San Francis 
í ’ 70 and 
Commercial Pacific Cable, for ordinary cablegrams to Tapas will 
be reduced by 25 cents per word. The rate from N ew York will be 
$1 8 cents per word. 


Wireless Telegraphy.— Two young Swedish engineers, 
MM. Lindenblad and Ekman, are said to have completed the con- 
RINS aty thor postem of Wireless telegraphy, which, as 
compared with other systems, shows consi : 
pelag cheater. considerable progress, besideg 
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_ CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
_ the issue of the ELECTRICAL REVIEW in which the “Oficial 
Notice” appeared.) 


OPEN. 


Australia. — SypNEy.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.* 

MELBOURNE. — P.M.G.’s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.” 


Bandon. —(Qctober 18th. B. of G. Installation of 
electric light in workhouse and fever hospital, J. O'Mahony, Clerk 
of Union, Clerk's Office, Workhouse. 


Bolton.— November 11th. Electricity Committee. One 
8,000-Kw. turbo-alternator, with condensing plant, four water-tube 
boilers. (See this issue.) 


Coventry.—October 2%th. B. of G. E.L. installation, 
London Road Institution. Mr. T. F. Tickner, Architect, 14, Little 
Park Street. 


Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items.” 


Glasgow.—October 24th. 
Board of Control. Electric lamps. 
Clerk. 266, George Street, Glasgow. 


, Madagascar.— March Ist, 1920. Directeur des Travaux 
Publics à Tananarive. Installation of generating station, with equip- 
ment, at Falls of Volobe, near Tamatave ; erection of overhead 
transmission and distribution lines, and establishment of service 
in the city. Ministére des Colonies, Paris. 

Manchester, —October 31st. Waterworks Committee. 
One set of electrically-driven, high-pressure, centrifugal pumps. 
Secretary, Waterworks Offices, Town Hall. 

Rhondda.—November 5th. U.D.C. Electricity Depart- 


ment. Two sets of sub-station switchgear. (See this issue.) 


York.—October 27th. N.E. Railway. Six or 12 months’ 
supply of telegraph apparatus, telegraph wire and line stores. (See 
this issue.) 


Parish Council and District 
Forms from the Inspector and 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


- a 


CLOSED. 
- Australia.—Sydney City Council. Accepted :— 


House-service fuses, £706.—Electric Supplies & Engineering Co., Ltd. 
Boiler-house plant with chain-grate stokers, £220,438. — Babcock & Wilcox, 
td 


Ltd. 
P.M.G.’s Department. N.S.W. :— 
Material in connection with the installation of impulse-sending devices, 
£1,155.—Automatic Telephones (Aust.), Ltd. 


Vic'orian State Coal Mine :--- 
K.L. cable.—7/18, 68s. 6d. per 100 yd.—Lawrence & Hanson Co., ditto, 7/14, 
142s. 6d. per coil.—I1.R., G.P. å Telegraph Works Co., Ltd.; 1/16, 
: 94s, 4d. per 100 yd., 7/20, 46/8, 8/20, 30s.—Noyes Bros. (Melb.), Pty., Ltd. 
‘5-amp.. one-way, single-pole, tumbler awitches, 1s. 1¢d.; 10-amp., 3s. 9d — 
Edison Swan Electrical Co. —Tenders. 


. MELBoURNE.—For the Dunlop Rubber Co. :— 
Motors and equipment, £3,462; switchgear, £331.— Aust. General Elec. Co. 
Switchgear, £480 (approx. with additions).—-Klee. Equip. Mig., (Pty.o, Ltd. 
-—-Tenaers. 


Battersea.— Electricity Committee. 


for six months :— . 
'Trinidite, bitumen and joint-box compound.—Dussek Bitumen Co., Ltd. 


Electrolytic ineters.— Reason Manufacturing Co., Ltd. 


For 12 months :— l 
Cables, &c.—Callender’s Cable & Construction Co., Ltd. 


p - $ 
- Bolton.— Tramways Committee : — 
Eight top-covered bogie cars, complete with Brill maximum traction 
trucks. to include lighting cirenits, &e.— English Flectri¢e Co. 
Two pairs of Brill maximum traction trucks, comp.ete with steel tires, 
wheels and axles.— English Electric Co. 
Ten magnetic brake equipments. British Westinghouse E. & M. Co., Ltd. 


Electricity Committee :— . 
Rotary converter at Spa Road works.—British Thomson-Houston Co.. Ltd. 


~Hackney.—Public Health Committee. Electric vehicles 


for removal of house refuse :— 
----Capacity.—-- 


2 tons. 32 tons. 
R. Garrett & Fons.. a4 te Sa £1,090 £1245 
General Vehicle Co , Utd. i i sh 1,120 1,910 
2ansome, Aims & Jefferies, Ltd. 5 es 1,195 13364 
Electromobile Co., Ltd. .. : ae 1,330 1.399 
1,307 1.607 


Edison Accumulators, Ltd. me 
‘Recommended that the offer of Messrs. Ransome, Sims and 
Jefferies be accepted for two 2-ton and two 34-ton electric vehicles 
for £5,118. provided they are prepared to construct side-tipping 


arrangement, 


Contracts renewed | 


Norway.— l'he Allmanna Svenska Electriska A.B., of 
Vasteras, Sweden. announces that the company has secured, in 
competition with international firms, the contract for the electrifi- 
cation of the railway between Christiania and Drammen. The 

alue of the contract exceeds 7,000.000 kronen (£384,000) and the 
work is to be completed by the end of 1921. 


Ramsgate. — T.C. E.L. installation, public library. 
Mr. E. A. Pinto, £192. f 


Wolverhampton.—T. C. Accepted :— 


One 250-kw. rotary converter, complete with transformer, starting gear, 
a at and LT. panels, £2.420.—-British ‘Westinghouse E. & M. 
On, d. 
168 Electricity meters, £402,—Bastian Meter Co., Ltd. 
Six sets of E.H.T. switchgear, £720.—Ferguson, Pailin & Co., Ltd. 
Fitting electric tipping gear to the 34-ton electric vehicle, £50. - Ransome, 
Sins & Jetferies, Ltd. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, October 17th. At 89, Victoria 
Street, B.W. At 7.30 p.m. Lecturette on “The Manufacture of Collapsible 
Tubes,” by Mr. B. R. Sharpe. 

Friday, October 2itb. At 39, Victoria Street. At 7.30 p.m. Lecture on 
“Fire Prevention and Protection in Factories and Workshops,” by Capt. 
S. W. Thorpe (Chief Officer, Kodak Fire Brigade). + 


Institution of Mechanical Engineers.—Monday, October 20th. At 6 p.m. 
At the Institution, Storey's Gate, S.W. Graduates’ meeting. Paper on 
‘Production,’ by Mr. C. H. Adams, 

Friday, October Hth. At6 p.m. At the Institution of Civil Engineers, 
Gt. George Street, W. Address, by the President. 


International Shipping. Engiveering and Machinery Exhibition. — | 
Open until October 2lst. At Olympia, West Kensington, W. 


Industrial League and Council.—Tuesday, October 21st. At the Council 
Chamber. Guildhall, E.C. At 4.30 p.m. Lecture on * Should Wages be 
Lowered, by Mr. KE. J. P. Benn. 


Association of Mining Electrical Engineers. — October 24th and 25th. 
Annual general meeting. At Edinburgh. 
London Branch.—October 20th. Ordinary general meeting. 


Birmingham and District Electric Club.—Saturday, October 25th. At the 
Grand Hotel. Ato.30 p.m. Ladies’ night. 


Manchester Association of Engineers.. ~Saturday, October 25th. Discussion 
on “ Prices and Conditions for the Supply of Electric Power to Works,” to 
be opened by Mr. J. Frith and Dr. Cramp. 


NOTES. 


The Shipping, Engineering, and Machinery Exhibi- 
tion.—It has been decided to keep this Exhibition, at Olympia, 
open until Tuesday, the 2let inst. Few among the innumerable 
sufferers from the railway strike. we think, deserve more commise- 
ration than the organisers of the Exhibition, and we are glad to 
hear that the effects of the strike were in actuality not felt to the 
extent that mizht have been expected. Crowds are being attracted 
daily : visitors who were prevented from travelling during the strike 
week arrived later in large numbers. and the closing stage of the 
Exhibition is making up for any slackness that may have been felt 
in the earlier stage. 

Captain Durtnall’s paper on the “ Electrification of Ships.” 
which was to have been read on October tth, at a meeting of the 
Institute of Marine Engineers. was postponed on account of the 
strike, and will be read on Saturday, October ] Sth, at 7 p.m. 


Inguiries.—Makers of the following articles are asked. 
for :-—C.A.Y. Lion electric motor ; the “ Gunninga ` patent time- 
switch and flasher. 


Fuel Economy.—The Coal Controller announces that the 
restrictions imposed by the Coal and Fuel (Emergency) Order, 
1919, which were put in force during the railway strike, restricting 
all deliveries of coal, coke, and briquettes to 1 cwt. per week, have 
been removed as from October lith, and a new Order has been 
issued allowing deliveries of coal in quantities of 1 ton. 


The Batti-Wallah Luncheons.—The opening lunch of 
the Batti-Wallahs’ Society for the winter season is to be held at 
the Holborn Restaurant on Monday, October 20th. These events 
take place at the Holborn on the third Monday in the month. On 
Monday next, Mr. Hugo Hirst will be the zuest of the Society. and 
we understand that after the luncheon he will give a short address 
on some subject of vital interest to all members of the electrical 
trade. Members are invited to take with them electrical friends 
who are not members. The charge for the luncheon tickets is, 38 
before, 58., and they will be on sale in the Reception Room. 


Decimal Coinage.—At a meeting heid at the Mansion 
Tlouse. on Tuesday, to discuss the subject of decimal coinage, a 
resolution supporting the Bill introduced into Parliament by Lord 
Southwark (the pound-mil system) was carried unanimously. 


The I.M.E.A.— Next year’s Convention of the Incorporated 
Municipal Electrical Association is to be held at Bradford during 
the week commencing June 30th. | 

The reprint copies of Alderman W. Walker's paper on "The - 
Application of the Whitley Report.” read at the last Annual Con- 
vention can be obtained from the Secretary of the I.M.E.A., 
Electricity. Works, Factory Lane, Croydon, at the price of 6d, per - 
copy. postage extra, 


a EE 
Vol. 88, No. 2,186, Ocroszer 17, 1919.) THE ELECTRICAL REVIEW. 501 


T 


New Iasulating Material. A new product suitable for 


‘use in electrical insulation is being obtained from the treat- 


ment of kelp in Australia, says Engineering. The moist pre- 


«ipitate 18 subjected to pressure and formed under pressure, 


after which it is hardened by treatment with formalin. The 
finished article is made by turning on the lathe, a process 
which is said to be perfectly successful, and a high polish is 
applied. The raw product is to be found in large quantities 
round the coast of Australia, and iu particular on the Tas- 
manian shores. ' 


Appointments Vacant.—5hift engineer (£228), for the 
Watford U.D.C. Electricity Works : stoker (75s.), for the Redditch 
U.D.C. Electricity Works ; shift engineer (97s. 7d.), for the Staly- 
bridge and Hyde Joint Board ; cable jointer (46s. + 21s. 6d. + 123), 
for the Lancaster Corporation Electricity Department ; attendant 
for auction gas plant, at the Sheffield Waterworks ; envineer-in- 
charge (£300), meter mechanic, and test room assistant (90s. ), for 
the Newport (Mon.) Corporation Electricity Department ; cable 
jointer (82s. 8d.), for the Burnley Corporation Electricity Depart- 
ment; chief draughtsman (£350), automatic shop superintendent 
(£250), assistant instructor in general machine shop (£225), 
assistant instructor in electric fitting and switchgear department 
(£225), for the Loughborough Technical College : overhead lines- 
man (72s. 6d.), for the Burton-on-Trent Electricity and Tramways 
Departments: relief shift engineer and assistant consumers’ envineer, 
for the Stepney B.C. Electricity Works; cable jointer, for the 
Bolton Electricity Department ; station superintendent (106s. 2d.), 
for the Colchester Borourh Electricity Supply Department ; station 
engineer (£600), temporary assistant engineer (£60 per imonth), for 
the Cape Town (S.A.) Corporation Electricity Department. See 
our advertisement pages to-day. 


LE.E. Wiring Rules.—The wiring rules of the Institu- 
tion have recently been amended, suas to bring the tables into line 
with the latest figures published by the British Engineering 
Standards Association, and to incorporate other modifications. 
Copies of a fly-leaf containing the amendments can be obtained 
gratis on application to the Secretary. 


The Industrial League Dinner.—' l'he annual dinner of 
the above League will take at the Connaught Rooms, at 7 p.m., on 
October 22nd, 1919. Mr. G. H. Roberts, M.P., will preside. We 
are informed that workmen, shop stewards, foreinen, and managers 
from various parts of the kingdom will be present, and a record 
vathering is anticipated. The Secretary's address is 66, Victoria 
Street, S.W.1. 


Educational. —TRAINING Ex-Servick Mren.—The Leith 
Education Committee has decided to start at the Technical College 
an Electrical Engineering course for discharged soldiers employed 
inthe winding department of Messrs. Bruce Peebles & Co., Ltd., as 
learners andimprovers. Mr. J. Henderson, A.M.I.B.E., of the design 
department of the firm, will act as instructor. 

UNIVERSITY OF LONDON, UNIVERSITY COLLEGE.---A course of 
aix lectures on thermionic detectors, oscillators, and amplifiers in 
telegraphy and telephony will be delivered by Prot. J. A. Fleming, 
F.R.S.. on Wednesdays at 5 p.m.. beginning October 29th. The 
course is open both to members and non-members of the University. 
Fee, £1 lls. 6d. Application for tickets of admission should be 
made to Dr. Walter W. Seton, M.A., at University College, London. 

UNIVERSITY OF LONDON.—A very attractive series of University 
Extension Lectures on “Scientific Discoveries and their Practical 
Applications to Every-Day Life and Industry” will be given on 
Monday evenings, at 6.30, at Gresham Colleye, Basinghall Street, 
E.C.. by Prof. John Cox, M.A., LL.D. Last Monday's lecture dealt 
with The Story of the X-rays: amongst other topics treated in 
the course may be mentioned—The Motor and the Dynamo, Lord 
Kelvin and the Atlantic Cables, Long-aistance Telephony, Wireless 
Telegraphy and Telephony, Architectural Acoustics, Stream Lines 
and Aeroplanes, Sound Ranging, Listening under Water, Direc- 
tional Wireless, and Radio-activity. The course will be illustrated 
where necessary by lantern slides, experiments, &c. 


Fatality— William Storrar (19), an apprentice engineer, 
was fatally crushed between an overhead travelling crane and an 


‘upright column at the Naval Construction Works, Dalmuir, 


Scotland. 


Institution and Lecture Notes.— Manchester Association 
of Engineers.—Mr. H. F. Massey. in his presidential address at 


Manchester on Saturday, said that he had heard recently of an 


instance in which production in a foreign country was 600 per 
cent. higher than in England. This was not the result of brains or 
muscle, but chiefly of the want of earnest co-operation in this 
country in developing and setting to work new and improved pro- 
ceases. If hearty co-operation could be established between 
engineering managers and the workers, the foreign production he 
had named could be outstripped within a few months, with the 
result that the workers would get more waves, more men would be 
employed, and a trade would be re-established in this country 
which was in danger of passing to foreign lands. There was great 
reason to fear that in this matter we were being outstripped. not 
for want of ability or opportunity. but simply for want of harmony, 
=-Lhe Times, 

Association of Mining Electrical Engineers. -The eleventh 
annual general meeting of this Assuviation, convened for Octuber 
10th and llth, at Edinburgh, was postponed owing to the railway 
strike, until October 24th and 25th. The ordinary general meeting 
of the London Branch is accordingly postponed until October 29th, 


Birmingham Electric Club.—A paper was read on Saturday 
evening, October 11th. by Messrs, Walter and Marsh, on “ Private 
House Installations.’ ‘The authors gave a large amount of 
interesting information about the recent designs of small engines, 
dynamos and storage batteries, with the results of their inveati- 
gations into relative prime costs, running costs, and efficiencies. 
They also gave some account of research work done during the 
war in connection with the improvements in design of storage cells 
for both mobile and stationary work. It was hoped that the 
experience gained would be fruitful. and might make possible a 
great extension of usefulness in quite small lighting sets for the 
lighting of small houses, &c. 


Welfare and First Aid, — The longest chapter in 
the annual report for 1918 of H.M. Chief Inspector of 
Factories and Workshops is contributed by Miss A. M. 
Anderson, H.M. principal lady inspector of factories, on wel- 
tare work. This is followed by one on ambulance and first- 
aid by Mr. J. ©. Bridge, FLR.C.S., Ed., H.M. medical in- 
spector of factories, Who observes that many of the tirst-aid 
boxes seen in factories visited, while fully complying with the 
letter of requirement, fail to provide the most suitable or con- 
venient dressing. This.defect has been observed especially in 
th case of small dressings, which are generally too bulky and 
put up in such a way us to make their successful application 
dithcult. The suitability of the ambulance rooms provided 
in the factories has been found to vary very considerably— 
many of those recently built leave little to be desired. The 
Orders have. on the whole, been appreciated. Objections to 
them have been chiefly against the introduction of the first- 
aid boxes where an ambulance room is provided. This is 
almost entirely due to failure to understand the purpose for 
Which they are intended, viz., treatment of minor injuries, 
and protection against infection in the ease of serious acci- 
dents requiring treatment in the ambulance room. Generally 
speaking, the interest taken by the workers in first-aid 1s 
considerable, and this only requires to be stimulated. 


The International Electrotechnical Commission.—As 
previously reported, the fourth plenary meeting of the 
International Electrotechnical Cemmission will be held in 
London at the Institution of Civil Engineers, on October 20th 
to Ath. Eighteen foreign countries will be represented at 
this meeting by some 35 delegates. This is the first plenary 
meeting since the outbreak of the war, and Is also the first to 
be held in London since 1906. 

The activities of the Commission were inevitably largely 
suspended on account of the war, and at the forthcoming 
mecting its future policy will be considered. The importance 
of international standards is now fully recognised, and the 
deliberations of this meeting are therefore likely to have con- 
siderable influence on the industry in the future. 

Whilst this plenary meeting will be principally concerned 
with the future work of the Coimuission, one technical point 
of importance will come up for final ratification. The Special 
Committee (International) is recommending that 40 deg. C. 
be adopted for the reference cooling-air temperature for the 
rating of electrical machinery, this being in agreement with 
the existing British, Atuerican, Italian and French National 
Standardisation Rules. 

At a meeting of the British National Comnnuttee, held on 
October Ith, Sir Richard Glazebrook, C.B., president of the 
British National Cotnmittee, and Mr. Roger T. Simith, presi- 
dent of the L.B.E., were nomiated to be the British mem- 
bers of the Council of the I.E.C. 

With regard to the future, proposals have been received 
that the LRE.C. revise the list of terms and definitions which 
were prepared prior to the war, and issue them as soon as 
possible. It will also be proposed that terms and definitions 
tor automatic telephones be considered mternationally. The 
delegates appointed by the British National Committee to 
represent it When the question of nomnelature comes up 
for discussion are: Dr. Alex. Riassell, Mr. A. P. Trotter, Sir 
Wiliam Slingo, Major K. Edgcumbe, and Mr. B .B. Vignoles. 

A proposal will be brought forward that the I.E.C. should 
prepare an international list of graphical symbols. The British 
Conunittee has already prepared a list of nearly 200, and 
these, together with the lst of symbols published by the 
ltulinns, would form a suitable basis for the work. The 
delegates appointed by the British Committee are as follows : 
Dr. Alex. Russell (chairnan of British Sub-Committee on 
Symbols), Mr. A. R. Everest, Capt. J. Slee, R.N., and Mr. 
A. J. Stubbs. 

Prior to the outbreak of war a special Committee of the 
I.E.C. commenced the preparation of a report on the Nomen- 
clature of Steam Turbines for Electrical Plant, and it will 
be proposed that this work be continued. The following 
British delegates have been appointed to.deal with this sub- 
ject: Capt. IH. Riall Sankey (chairman of British Sub-Com- 
mittee on Prime Movers for Electrical Plant), Prof. Gerald 
Stunev, Mr. F. Samuelson, and Mr. P. V. Hunter. | 

The proposal received from the French Committee that 
standards tor screw lamp caps and sockets be prepared will 
be discussed. It is understood that the British Committee is 
in favour of this proposal, and has nominated the following 
delegates to deal with this question; Messrs, C. H, Wording- 
bans (chairman of British Sub-Comuiuttes on Blectrieal Acces- 
Bories), PSL Chapman, 5, W, Athwell, S, H. Callow, and 
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The question of standard pressures for distribution and in- 
sulators having been raised by some of the foreign commit- 
tees, the following delegates have been appointed and in- 
structed by the British National Committee with regard to 
this; Sir Richard Glazebrook, C.B. (chairman of British 
National Committee), Messrs. C. P. Sparks (vice-chairman of 
British National Committee), A. R. Everest (British delegate 
to Special Committee on Rating), C. H. Wordingham (chair- 
man of British Sub-Committee on Electric Control Gear), and 
W. B. Woodhouse (chairman, British Sub-Committee on 
Overhead Transmission-line Material). 

It has been agreed to co-operate in the preparation of an 
international standard for resistance of aluminium. It will be 
recalled that the standard of resistance for copper Was inter- 
nationally agreed and the value issued by the I.E.C. in 1914. 


State Aid for Apprentices.—The Training Department 
of the Ministry of Labour notifies a new regulation in connec- 
tion with the scheme under which, by agreement with various 
industries, State assistance is given to apprentices who have 
served in the war on returning to complete their apprentice- 
ships. It is now provided, in the case of schemes approved 
on or before September Ist, that where an apprentice has 
resumed his training on or before September lst, an appli- 
cation to come under the scheme must be made before 
November Ist; or where an apprentice has resumed his train- 
ing after September ist, an application to come under the 
scheme must be made within two wonths of his resuming 
his training; or in the case of schemes approved after Sep- 
tember Ist, where an apprentice has resumed his training 
on or before the date of issue of the scheme, an application 
to come under the scheme must be made within two months 
of such date of issue; or where an apprentice has resumed his 
training after the date of issue of the scheme, an application 
to come under the scheme must be made within two months 
of his reswining training; otherwise retrospective payment of 
the amount of State assistance cannot be claimed for a longer 
period than two months in each case.  Schenies have now 
been issued in 33 trades, and particulars can be obtained at 
any Employment Exchange. 


The Question of Nationalisation.— The Premier showed 
by certain sentences in his speech at the Mansion House on 
October 7th that the Government was fully alive to the fact 
that the subject of nationalisation was one of the next around 
Which controversy would rage. He said that the British 
community must make it clear that it meant to deal justly 
and fairly with the claims of all classes. ‘! A man’s property, 
whatever form jt takes, whether it takes the form of land, 
or buildings, or labour, if the community needs it, it must 
pay a fair price for it.” ‘these sentiments represent true 
British traditions, and in these of all days it is along such 
lines and such lines alone that economic stability can be 
secured. If there is to be any nationalisation of anything, 
whether it be of railways, of mines, or of electricity supply, 
the principles of British fairness must be strictly followed, 
and it is essential that this very simple code of morality 
should receive proper recognition before the nation settles 
down in earnest to discuss the pros and cons of nationalisation 
as a question of practical politics. We recognise that there 
is a considerable part of the community which adopts nation- 
alisation as an industrial ideal of the achievement of which it 
is prepared to labour, and, if need be, to fight, with all the 
veal and strength of a religious enthusiast. From what we 
have heard from the lips of labour orators on this part of 
their religion we gather that they look upon nationalisation 
of certain services as the one grand ineans by which they 
‘ap obtain amelioration for the masses from most of the 
shortcomings under which they exist. By taking over the rail- 
Ways, the imines, and so forth, and operating them under 
State ownership, there are to be better wages, shorter hours, 
better houses, happier conditions, and all those other things 
which we all want everybody to have. Now if we go in for 
confiscation of anything we shall shake the whole financial 
organisation, and produce such a state of chaos that the last 
state of everybody will inevitably be worse than the first. 
The vation would become bankrupt, and most of us would 
be in poverty and misery. If, on the other hand, we follow 
the course which high British tradition dictates, and which 
the Premier declares to be essential, we have to buy these 
services at a fair and just price. On such purchase price we 
have to pay interest at any rate at a figure no lower than 
that paid on present Government loans. We have to provide 
for new and experimental work and all sorts of other con- 
tingencies from the available revenues of these undertakings, 
nnd after we have done all this, what remains would be 
available for carrying into effect our very worthy desires 
respecting better wages, conditions, and so forth. It is, we 
believe, the argument that if the services were thus trans- 
ferred the worker would be inclined to work harder and 
would produce more, or would give a better service in some 
form or other, so that the revenue of mines and rail- 
wavs would rise, and the price of coal now so burdensome 
to the counnunitv and so restrictive for industry would fall. 
The worker would then welcome scientific and other improve- 
nents which would ensure better results. At present he 
may be disinclined to help to do anything that will add to 
the wealth of his masters, but nationalisation would make 
him a partner in the business, and he would do all things 


to secure for himself as a member of the community a success- 
ful business. The question of nationalisation promises to 
become one of the great subjects with which we shall have 
to concern ourselves as an entire people. It 1s obvious from 
the published reports of the reply ot Mr. Lloyd George to 
the deputation from the Trades Union Congress Parliamentary 
Cominittee and the Executive of the Miners’ Federation of 
Great Britain, that it is not the intention of the present 
Government to adopt as its policy nationalisation of the mines. 
We hope to refer to the principal points raised, in a later 
issue, but at the moment space compels us to content our- 
selves with recording the fact that the Government decision 
is definite, and that if the demands of those represented by 
the miners are persisted in and developed, the public will be 
asked to vote its will in the matter at a general election. 
It is announced that Labour interests are developing a wide 
spread propaganda movement in favour of nationalisation. If 
that be so, in our opinion nothing is more essential in the 
interests of the stability of industry than the equally wide- 
spread publication of the very important arguments that are 
to be adduced against it. The reported discussion exposes 
the weakness in the nationalisation advocacy. 


Legal.—A. & A. ELECTRICAL Co., LTD. v. the LIGHTING 
Accessories Co. and Julius Boehm.—On Tuesday, in the 
King’s Bench Division, Mr. Justice Lush, sitting without a 
jury, bad before him an action brought by the A. & A. Elec- 
trical Co., Ltd., of Westminster, against the Lighting Acces- 
sories Co. and Julius Boehm, of Butler Street, Moor Lane, 
E.C. There were two actions originally, but they had been 
consolidated by order of the Court. In the first plaintiffs 
claimed the repayment of a sum of about £500 in respect of 
a dishonoured cheque and bills of exchange in part payment 
of contracts between the parties for the supply to the defen- 
dants of a large number of electric batteries, lamps, and 
torches. The second action was in respect of bills of ex- 
change for £273 Ss. dd., dated May, 1918, drawn by the 
plaintiffs and accepted by the defendants. Plaintiffs alleged 
that the defendants, through Boehm, guaranteed due pay- 
ment of the sums owing. The defendants said that the bills 
of exchange and cheque were given for the contracts in 1915 
for the supply of the goods, but the goods were bought by 
defendants by description. They alleged there bad been a 
breach of warranty, and counterclaimed for damages. 

Mr. Lewis ‘Thomas, K.C., and Mr. Harold Brandon ap- 
peared for the plaintiffs, and Mr. J. R. Randolph, K.C., and 
Mr. A. E. Woodgate for defendants. 

After hearing the evidence his Lordship said there was not 
a shadow of a defence to the action. The contracts were 
perfectly clear under two letters of April 17th and of 
June llth. There was no misrepresentation, and there must 
be judgment for plaintiffs for the amount claimed and costs. 
Judgment was entered for £514 odd and costs. 


Trade Union Fusion.— October 10th was the last day for 
sending in the ballot papers on the proposed amalgamation 
of engineering Irade Unions into one body, to be known as 
the Amalgamated Engineering Union. All the papers have 
to be forwarded to the London headquarters of the Amal- 
vamated Society of Engineers. The scheme embraces fifteen 
enginecring unions, with a membership of approximately ha!f 
aanillion and accumuaited funds of something like £4,000,000. 
Mass meetings have been in progress all over the country, 
and opinion venerally bas been favourable to the scheme. ^ 
meeting of the E.T.U. (London district) discussed the pro- 
posed amalgamation on September Isth, and it was stated 
that a ballot of members would be taken by post. Repre- 
sentatives of the shipbuilding and engineering trades and o! 
the Amalgamated Society of Engineers have been invited tc 
meet Sir Robert Horne this week to discuss the subject of the 
consolidation of war wages and bonuses. 

Mr. Tom Mann has been elected secretary to the Amal 
vamated Society of Engineers. His predecessor, Mr. KR 
Young, had to retire owing to his election to Parhament. 


OUR PERSONAL COLUMN. 


The Editors inrite electrital engineers, whether connected with the 
technival or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their morements, 


Central Station and Tramway Officials.—Thirty-five ap- 
plications were received for the post of manager of the section 
of the Tees-side Tramways in the Stockton and Thornaby area, 
and six candidates were selected for interview. f 

Hackney B.C. Electricity Committee recommends that the 
salary of Mr. D. L. ROBINSON, borough electrical engineer, DO 
increased as from April Ist, 1920, from £750 to £1.050 per 
annuun, with increments of £50 per annum on each succeed- 
ing April Ist, to a maximum of £1200 per annum, and that 
the amount of such annual salarv be inclusive of any amount 
given as “war bonus.” *f war wage, or other grant now 
made or which may subsequently be made under any awar 
or order or resolution of the Council, 
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Mr. S. R. Wrinpte, chief assistant in the Sunderland Cor- 
poration electricity department, has been unanimously ap- 
pointed electrical engineer to the Doncaster Corporation, at 
a salary of £550 per annum. ‘There were Y0 applicants for 
the post. \ C 
in 1903 to be chief assistant in the mains department. He 
has been chief assistant to the electrical engineer (Mr. A. S. 
Blackman) since 1907. He will take up his new appointment 
about the end of this year. 

Mr. G. H. Browne, A.M.I.E.E., bas declined the position 
of electrical engineer to Dartford U.D.C. at £500 per annum. 


General.—At a luncheon given at the Engineers’ Club, 
New York, in his honour by prominent men ot the electrical 
fraternity representing the Society for Electrical Development, 
Mr. BE. N. HURLEY was presented with an engrossed parchment 
testimonial expressing appreciation of his work while head 
of the United States Shipping Board. The presentation was 
made by Mr. J. M. Wakeman, general manager of the society. 
Mr. Hurley, in responding, said that he resigned his job with 
the Shipping Board in order to get back to the electrical busi- 
ness, and he had spent some six weeks investigating what 
had been going on since he left it to take up governmental 
work. He was astounded at what had been done. He thought 
the whole electrical industry could well take to heart this 
message: ‘* Hold up your head and be of service.” ‘hat 
was the thing the electrical industry existed for—to be of 
service, 

Sir Evan Jones, Bart., M.P., who consented to accept the 
position of Controller of Coal Mines tor a limited period, at 
the urgent request of the President of the Board of Trade, 
resigned the position as from October sth. 

Sir GEORGE ‘TOUCHE has been elected chairman of the Anglo- 
Argentine Trainways Co., Ltd., to till the vacancy caused by 
the death of Mr. J. B. Concanon. 

Sergeant-Major A. G. HaMMenstey, R.A.O.C., who was 
previously an enylueer at the Stafford works of Siemens Bros., 
has been awarded the Meritorious Service Medal in recognition 
of valuable services in Mesopotamia. 

Mr. C. G. Assey, late of Messrs. Kelsall & Parsons, Glasgow, 
Joined Messrs. Fraser & Borthwick, Glasgow, on October lst 
as manager of their electrical supply department. 

Mr. W. W. Buunt is retiring from his post of director of the 
Metropolitan-Vickers Electrical Co., Ltd., to take up an active 
partnership in an engineering business with his brother in 
the United States. To mark the occasion his colleagues from 
Trafford Park and the district offices met at dinner at the 
Midland Hotel, Manchester, on October 10th to honour Mr. 
Blunt and wish him the best of luck. The company was 150 
strong. Captain R. S. Hilton, managing director of 
the company, was in tbe chair, and following the toast of 
“The King,” he proposed the health of Mr. Blunt. He said 
that the function had been labelled as a farewell dinner, but 
he quarrelled with that title. It was a source of gratification 
to know that Mr. Blunt retained a connection with the old 
coupany and would represent it in an important position 
where he would help to build up, and tightly cement, the 
entente cordiale between not only the British Co. and the 
American Co., but between the British nation and the Ameri- 
can nation. There could be no better ambassador. Mr. 
Blunt had been 23 years with the company; the history of 
the old British Westinghouse Co. was the history of Mr. 
Blunt. For years he had been head of the commercial or- 
kanisation of the company, and he had trained a good many 
of the staff, Musical honours and very considerable acclama- 
ton were awarded Mr. Blunt at this stage of the proceed- 
ings. In handing to Mr. Blunt the silver coffee service and 
flask which had been subseribed for by his colleagues, Mr. 
P. N. Rand added to Captain Hilton's enlogy of the puest. 
He also handed to Mr. Blunt, for Mrs. Blunt, a diamond 
brooch. In his reply, Mr. Blunt stated that he could not 
possibly express his gratitude. Mr. Blunt said that be had 
been largely dependent upon his own exertions, but none had 
had such Joyal and Sac as had been given to him 
hy the whole organisation of the old British Westinghouse 
a This was due to the wonderful staff. He predicted a 
carat future for the new Metropolitan-Vickers Electrical 
On, Ltd. This company had the opportunity of playing a 
tremendous part in the development of both national and 
Individual mterests. Mr. H. Mensforth, C.B.E., proposed 
He toast of the United States of America, and coupled thereto 
WE e of Mr. J. C. Whitmoyer and Mr. O. H. Baldwin. 
: r. Mensforth said that he had been in America during the 
et few weeks, and had very pleasant recollections of the 
treatment, which had been given him there. The closer the 
erordination of American and British interests the better 
4 the civilisation of the whole world. The ideals of the 
Sa were exactly the same. Messrs. Whitmoyer and 
TEN In replied, after Which Mr. J. I. Tearle toasted “The 
Tr Musical items given by several members of the 
n ropolitan-Viekers staff interspersed the speeches, and the 
oom closed with the singing of Auld Lang Syne and the 
National Anthem. 

Vieutenant A. McDovoan, M.B.E.. RE. AM.LE.F., 
aT ns has now been demobilised, and is proceeding 
Electre T take up an important appointment with the Delhi 
i he Sea gat ea nue Us oF vee enlist- 

, employed on 8 ‘trical departn 
the N.E. Railway 7 o outside elec partment of 


Mr. Windle went to Sunderland from Manchester 


Roll of Honour.—The death is officially notified of Private 
W. E. NUTTALL, aged 21, Loyal North Lancashire Regt., re- 
ported missing in March, 1918, who was previously employed 
by Messrs. Dick, Kerr & Ço., Ltd., Preston. 

Obituary.—Mu. S. F. Jerreny.—The death has occurred, 
following the amputation of a leg, of Mr. S. E. Jeffery, who 
had for the past five years been on the electrical staff at the 
Crayford works of Vickers, Ltd. He was 63 years of age, 
and took an active part in the inauguration of the first electric 
tramway at West Ham. Later he was in business in London 
as an electrical engineer. 

Will.—The late Mr. Albert Vickers, chairman of Vickers, 
Ltd., left £386,584 gross and £759,747 net personalty. 


CITY NOTES. 


At an extraordinary general meeting of 

Brotherton Brotherton Tubes & Conduits, Ltd., held 
Ediswan Tubes on 9th inst., at Wolverhampton, Mr. Har- 
& Conduits, Ltd. yreaves presiding, it was decided to change 
the name of the company to the ** Brother- 

tun Ediswan Tubes & Conduits, Ltd. According to a report 
on the matter in the Birmingham Post, the conditional agree- 
ment wade between the company and the Edison Swan 
Electric Co., Ltd., was also approved, and it was decided to 
increase the capital of the cumpany from £13,000 divided into 
65,000 shares of 4s. each, to £51,000 divided into 130,000 shares 
of 4s. each and 25,000 cumulative participating preference 
shares of £l each by the issue of 65,000 further shares of 4s. 
each (such shares, aud also the existing 65,000 shares of 4s. 
each, to be called ordinary shares) and 25,000 cumulative par- 
ticipating preference shares of £1 each; that the further 
65,000 ordinary shares to be Issued shall rank, as regards 
capital, dividends, voting powers, and in all other respects 
part pussu With the existing shares in the company, and shall 
be issued to such persons or corporations whether existing 
members of the company or not, and whether at premium 
or otherwise, and generally upon such terms and conditions 
as to Issue and allotinent as the directors of the company 
shall determine. The chairmun said favourable relations had 
existed for some time with the Edison Swan Electric Co., 
and these had culminated in a satisfactory agreement between 
the two companies, the Edison Co. agreeing to take up the 
25,000 cumulative participating preference shares of £1 each, 
and pay for them in full in cash at par within thirty days 
of the Brotherton Co. passing a resolution authorising such 
increase of capital as above mentioned. Two of the Edison 
Co. directors would join the board of the company. From a 
business point of view they gained a considerable advantage 
from the agreement. The whole of the resolutions before the 


meeting were passed. 
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New Issues.—-Vhere are being offered on behalf of Messrs. 
Vickers, Ltd., £1,805.300 8 per cent. Chinese Government 
Treasury notes, 1925/1929, at 98 per cent. Preferential con- 
sideration will be given to applications from shareholders in 
Vickers, Ltd. The notes are being issued to Vickers, Ltd., 
by the Chinese Government pursuant to an agreement under 
which the company are to supply commercial aeroplanes and 
to build the necessary aerodromes, hangars, «&e. 

Ruston € Hornsbys, Ltd.—The list closes on or before to- 
morrow, Saturday, in an issue of 818,563 ordinary shares of 
€l each. In addition to Ruston Proctor’s and Richard Horns- 
bv'’s the combination includes Ransomes, Sims & Jefferies, m 
which the company holds all the ordinary shares. The issue 
is for the purpose of providing additional working capital to 
meet the growing needs of the business, 

Anglo-American Telegraph Co., Ltd.—Interim dividend 
for quarter ended September 30th of 15s. per cent. on the 
ordinary stock and 30s, per cent. on the preferred stock, less 
tax. 

Brisbane Electric Tramways Investment Co., Ltd.—In- 
terim dividend of S per cent. per annum (4s. per share), free 
of tax, on the ordinary shares for the half-year. 

Cape Town Consolidated Tramways & Land Co., Ltd.— 
According to the Financial Times, the accounts for the vear 
1918 show a loss of £622, which increases the debit balance 
to be carried forward to £12,607. 

Stock Exchange Notices.—The Committee has specially 
allowed dealings In the following securities under Temporary 
Regulation 4 (3): ` 

Aladdin Renew Electric Lamp Corporation.—80,000 7 per 
cent. cumulative participating preference shares of £1 each 
lüs. paid. Nos. 1 to 80,000. i 

Rapid Submersible Ship Cleaner.---100,000 shares of £1 

t ; "le: f i share: £1 each, 
10s. paid, Nos. 8 to 100,007, 
Application has been made to the committee to allow the 
following to be officially quoted :— 
ino praca ton ee ey Ltd.— 

WO 4 pe . cumulative preference shares of £35 eac 

fully paid. ane ee 
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Hurst, Neison & Co., Ltd.—According to the “ Times,” 
the directors propose to capitalise a large portion of the general 
reserve fund, which amounts to £110,000. They recommend 
that the capital be increased to £400,000 by the creation of 
50,009 new ordinary shares of £1 each. 


. Siemens Bros. & Co., Ltd. Interim dividend at the rate 
ot 10 per cent. per annum, free of tax. 


_ Oriental Telephone and Electric Co., Ltd.—-Interim divi- 
dends of 3 per cent. on the 6 per cent. cumulative prefer- 
ence shares, less tux, and of 4 per cent. on the ordinary 
shares, free of tax. 


Westminster Electric Supply Corporation, Ltd.—The 
fully-paid share certificates of the new issue of ordinary 
shares ure now ready, and can be exchanged for allotinent 
letters and bankers’ receipts at the ottices of the corporation. 


Babcock & Wilcox, Ltd.—Intcrim dividend at the rate of 
12 per cent. per annum, free of tax, on the ordinary shares 
for the half-year. 


. Anglo:Portuguese Telephone Co., Ltd.—Interim dividend 
of 3 per cenit., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Stock EXCHANGE markets throb with business and hum with 
cheerfulness. Pessinusts may prate of the possibility of more 
strikes occurring next February, but, in any case, that isan 
1920, while we are now in 1919, and profits made from oil are 
being magnified in the South African boomlet. Nor can the 
Investment departments complam of entire neglect, for there 
is a Steady demand that absorbs Home Railway debenture and 
prior-charge stocks, despite the reluctance of the public to pay 
much heed to the ordinary stocks in this section. 

Adelaide Electric new 5 per cent. tux-free preference shares 
can be bought at Ws., and carry a full dividend payable next 
March. live per cent. free of tax at Us. in the pound is equal 
to nearly 74 per cent. gross. British Electric ‘Traction 6 per 
cent. cumulative preference can be picked up at 75}, and 
yields 5 per cent. on the money. The stock ranks for an 
additional 2 per cent. after the ordinary las received 8 per 
cent., Which seems a long way off. The ordinary advanced 
on Monday to 4l. Potteries Electric Traction 5 per cent. 
cumulative preference give 7 per cent. at 4s. td. The shares 
rank part passu with the ordinary as regards capital, and the 
latter have hardened to l4s. thas week. The 44 per cent. 
debenture gained ò at 723.00 Tramways (M.B.T) Onmibus 
7 per cent. preference are better at Ws. 3d., at which the 
return comes to the full 7 per cent., allowing for the dividend 
payment in December. Crompton @ per cent. non-cumulative 
preference ut 2is. (dividends January and duly) afford si per 
cent. on the busis of the JO per cent. paid for the year ended 
last March. The shares rank pari passu with the ordmary 
after the latter have received 7 per cent. 

In the debenture hst, Bnglish Electric 3$ per cent. Sinking 
Fund first mortgage debentures, which came out ut 94, can 
be bought at 913, with æ full interest payment in January. 
The price gives a yield of G per cent. on the money without 
taking redemption into account. A cumulative sinking fund 
of 24 per cent. comes into operation next year for the pur- 
chase or drawing (at 102) of the bonds, the whole of which 
will thereby be extinguished by 1940. Edmundson’s 44 per 
cent. first mortgage debenture stock is on offer in a sinall way 
at 7l, and pays £6 6s. 6d., with interest due on January 15 
and July 15. This is redeemable any time at 105. and a 
sinking fund of one per cent. besan in 1912, the proceeds of 
which are apphed in purchase of the stock. 

From these few representative examples, as wll as from 
the tables set out here every week, it may be seen that the 
Investor can secure good securities and reasonable yields from 
a fairly wide selection of companies engaged in the electrical 
Industry. 

That the incidence of a 6s. income-tax bears heavily upon 
corporations and individuals alike can be gathered from the 
fact that some of the former, which have been in the habit of 
paving their dividends tax free, are now announcing a change 
in this respect. The Stock Exchange itself is amongst this 
number. That the cable undertakings may follow suit is re- 
rarded as unlikely, and the prices in this market maintain 
their strength. Marconis are swinging to and fro widelv. 
Hopes of a new issue at a low price animate the firmness of 
the parent shares, but despite the rumours regarding favour- 
able deals in the cases of the American and Canadian com- 
panies, the prices at 32s, Gd, and 16s. Ud. respectively are below 
thei’ peent best Jevelg, : 
ca supply market, rises have oceured in 

HNDE Cross ordinary, County ordinury, Metropolitans and 
Westiningters, the only fall being ono of 5s, in City of London 


ordinary. The list generally presents a good deal of strength. 


‘The question. was raised the other day in the market as to 
Wiiether, having regard to the coal shortage, oil could not be 
substituted as a fuel in the electrical world. Already efforts 
have been imade to provide a “synthetic” oil at a cheaper 
cost than that of the natural product, and, although these 
efforts are regarded with interest more academic than practical 
at present, they have evoked a good deal of attention. It is 
asked whether the electrical companies could not tree them- 
selves frou the shackles imposed by the coal position by sub- 
stituting oil, a matter which must be dealt with by more 
practical hands than those writing this letter. 

General Blectric preference have hardened again to 20s. 6d., 
but in the list of manutacturiny shares as a whole, there is 
not much change. The railway stocks are weaker. Amongst 
foreign traction varieties, Anglo-Argentines are a distinctly 
better market. The principal feature is a rise of 3 points in 
Brazilian ‘Tractions to 61, in company with most of the other 
securities connected with the Republic which have advanced 
in consequence of the movements of the rate of exchange. 
Mexicans continue very heavy, further falls oecurring in 
Mexican Laight and Power and Mexico Tramway bonds. Rio 
Tranıway bonds are rather better. i 

Engineering shares keep steady, and a better tone has 
supervened amongst rubbers, owing to an improvement in the 
price of the raw material. There is a good tone also in the 
armament market, where Vickers and Armstrongs have both 
improved. Commercial issues as a whole are in noticeable 
favour, and, in spite af the competition from the oil and Katr 
markets, the man in the street is putting a good deal of money 
into shares of the steadier order. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELEKETERICITY COMPANIES. 


Dividend Price 
Oct. l4 Yield 


ee, ` 
1917. 195. 1919. Rise or fall. p.c. 
Brompton Ordinary . ‘2 . 10 X 6 -~ £613 4 
Charing Cross Ordinary .. $ 4 t 23 +b 619 9 
do, do. do. ` 4} Pref... 4o 48 8 ra 710 0 
Chelsca.. ee ee ee oe D 3 8 — 5 0 0 
City of London e. ee . 8 K 11} —} 71323 
do. do. 6 per cent. Pref, ae G ü Qa — | RL 9 
do. do. 6percent. Pref, 6 G Os = 611 9 
Kensington Ordinary ee oe 7 6 - 6 6 4 
London Electric .. ee ee Nil Nil i _ Nil 
do. do. 6 per cent, Pref... 5 6 — 811 6 
Metropolitan .. an a sa 4 5 83 + 8 0 0 
do. 4 er cent, Pref, oe 4h 4} 8 AR 1 A 4 
Bt. James’ and Pall Mall .. ee 9 10 — 8 8 4 
South London oe ee oe 5 5 3}4 — q 8 6 
South Metropolitan Pref, .. ee 7 7 } _ 70 0 
Westminster Ordinary .. oe 9 8 t3 + } 189 
TRLEGRAPHS AND TELVPHONEN, 
Anglo-Ain, Tel. Pref... bi 6 6 96 — 6 6 O 
do. Def. oe e 12 33.6 224 = 790 
Chile Telephone .. se sé 8 #8 6 = 618 6 
Cuba sub. Ura, ee oe ee 7 7 l _ 418 4 
Eastern Extension ee ee ee 8 8 16; —. é %6§ 1 7 
Eastern Tel, Ord. .. os oe 8 8 1604 +1 419 8 
Globe Tel. and T, Ord. .. . 7 8 154 +é % 40 
do. do. Pref, .. Bis 6 6 104 — 617 1 
Great Northern Tel, oo oe 22 22 29 — 711 9 
Indo-European oe ee ee 13 14 474 — 6 16 10 
Marconi a ee oe e.. 20 25 61 = 449 
Oriental Telephone Ord. .. .. 13 10 a =. 411 9 
United R, Plate Tel, se æ X nR 7A = %17 
West India and Panama ee ee 13 13 ly — +4 16 B 
Western Telegraph så se 8 8 16} ‘ail +418 6 
Home Rais. 
Oentral London Ord, Assented .. 4 4 604 ~ 612 1 
Metropolitan oe ee ee ee 1 24 25 $ 5 0 0 
do. District ee ee Nil Nu PIE — $ Nil 
Underground Eleotrio Ordinary.. Ni Nu 23 — Nil 
do, do. “A” e. Nil Nü 8j- a Nil 
do, do, Income... 4 5 94 +1} %65 
Forties Trams, &e. 
Adelaide Bup, 6 per cent, Pref. .. 6 6 43 — 618 4 
Anglo-Arg. Trams. First Pref, .. è! Nu 8h +3 - 
do, do. 2nd Pret, .. = — a3 +2 - 
do. do. 6 Deb... .. 6 6 65 +4 Tila 6 
Brazil Tractions oe ee ee _— == 61 4 B — 
Bombay Electric Pref, .. 35 6 6 124 — 418 0 
British Columbia Eleo. Rly. Pfce. 6 6 b6 =~ 817 0 
do. do, Preferred Nil 24 4 _ 674 
do, do, Deferred Nil Nil 3y — Nil 
do. do. Deb. 4 4 61 — 7617 
Mexico Trams 6 percent. Bonds.. Nil Ni 50: — Nil 
do. 6 per cent. Bonds.. Nil Nil 404 —2 Nil 
Mexican Light Common .. .. Nil Nil B24 = Nil 
do, Pref. .. «. Nil Nil 454 -8 Nil 
do, lst Bonds.. .. Nil Nil 524 —_ = 
MANUFACTURING OOoOMPANIES, 
Baboook & Wilcox .. .. l 16 Bå = 416 0 
British Aluminium Ord, .. ae 10 10 bia — 618 4 
British Insulated Ord. .. .. 25 1% a E 619 4 
Oalienders .. ee «2 of 25 25 si = 7 210 
do. Pref, ee ee es 5 64 5$ = 6 6 10 
Castner- Kel ner ee ee ee 265 20 ay — 8 0 0- 
Crompton Ord. DEN pp a Na 7 10 21/6 — 9 6 0 
Edison-Swan, YA” Se p — tee l1: ert 6 2 0 
do. do. 5 percent. Deb. {d 5 Bly pee 63 0 
Electrice Construction : oes 10 10 l$ nus 618 0 
Gen. Elec, Pref, <2 os ee 6! re 206 46d, 6 610 
do, Ord, = i T 10 10` 3 ed: *% 0 0 
Henley .. . as - i 20 2 a4 _ 61l 1 
do. 44 Prof., pA sa a 44 4b Hy = 6 4 2 
Thdia- Rubber.. a a “4 lu ly 4 aai 619 8 
Net.-Vickers Preh .. os Ss — ares 34 — J 6 2 6 
Siemans Ord, we . t. 1 A 10 lg Sanae Ii 7 h 4 
Felegraph Con, — ,. + >» 20 20 25 = 411 9 


t Dividends paid free of Income Tax, 
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Wuitst the labours of the Select Committee on Transport 
(Metropolitan Area) are now a thing of the past, no apology 
is needed for putting on record in our pages a condensed 
summary of the evidence given in June last by Mr. Frank 
Pick, commercial - manager to the Metropolitan District, 
London Electric Railway, &c., on behalf of what is known 
as the Underground group of companies. In Mr. Pick’s 
opinion (the following abstract of whose evidence is taken 
from the Railway Gazelte) when the criticism which led to 
the late inquiry was analysed it would be found to come 
down to a question of rolling stock. Table I shows the 
number of passengers for which this group of companies had 
been directly responsible for the period (1908-1918) during 
which it had been in effective existence. 


TABLE I. 
Total parene Average ; Average rate of 
Year. certian’ a me E t | oe dividends i a 
group. passenger. outstanding. out of revenue, 
Approximate, | d. £ | Per cent, 
1908 | 147,000,000 ; 1°78 27,970,491 1°62 
1909 | 162,000,000 175 1 29080047 ` 202 
1910 | 166,000,000 1'73 29.751,598 | 2°28 
1911 | 183,000,000 172 29,912 284 | 25l 
1912 | *468,000.000 ` r50 BB IRB ASE 3°18 
1913 | T812,000,000 BE T 41.232.472 3°18 
a a ee WAR 
1914 | 797,000.000 148 43.193.442 3°05 
1915 | 769000000 | r5: 1B,470.585 3°21 
1916 | 818,0C0,000 | 1°54 43,490,501 3°23 
1917 | 832,000,000 1°68 AB AVY GTS 3°29 
1918 | 901,000,000 1'83 43,483,039 35 


“The London General Omnibus Co., Ltd., included in the 


June 2let, 1912. 
t The City and South London and Central London Railways included in the 


group from January lst, 1913. 


The deep-level tube railways (except the City and South 
London) Were not working services of trains up to their 
maxinum track capacity. ‘The Elampstead section was work- 
NS a maxnnum Number of trams, but not a maximum nwn- 
ber of cars on each train. The improvement in the services 
hiven on these railways was solely dependent on the provision 
of new rolling-stock., The Metropolitan District Railway was 
Ina difficult position with regard to rolling-stock ; two-thirds 
of the stock had been in hard service since 1905, and 
measured In miles run it represented over 600,000 miles per 
car to date. Added to this there was the extra strain thrown 
on the rolling-stock by the overloading Which was now almost 
constant. 

The rolling-stock under the control of the company con- 
sisted of 535 cars; the trattie schedules called for 450, or 54 per 
cent. It had not been possible to keep up the full number of 
cars required for the tratie schedules. The average daily 
number of cars put into service this vear was: January, 416}; 
February, 405; March, 411; April, 400: May, 406; June, first 
week, 425. The result shown by these figures was solely due 
o war conditions. The total number of workmen who had 
left since the outbreak of war was S35: the total number of 
men and women put on during the war pericd was 725. and 
since the armistice, 210. Of the original stait only 157 re- 
mained throushout. As much of the labour was specially 
skilled, the eflect of this turnover upon the efliciency of the 
shops might be easily appreciated. The deficiency, upon the 
making good of which all the rest of the work depended, was in 
skilled armature winders accustomed. to heavy traction arma- 
tures. There seemed to be a real shortage In this particular 
grade of labour. The volume of work to be performed in the 
shops had actually increased by reason of the new standards 
ot Maintenance forced upon the company by the war. For 
Instance, rails used to be removed from the truck with an 
unevenness of surface of 3-32 in. Owing to the shortage of 
rails it became necessary to retain them in the track until 
the unevenness reached 5-32 in. There was greater vibration, 
but not less safety. This reacted upon the tires; instead of 
running 40,000 miles for one turning, they ran only 25,000 
ines, and the wheel lathes had almost double work to get 
through, This was but an isolated example of the sort of 
Interaction which the forced econcimies of the war produced, 

he complete renewal of the rolling-steck, for which a pro- 
oe had been prepared, bad to be beld up entirely during 
a war and could not be resumed until the quantity of 

Ang-stock available for service had been first increased to a 
point at which it would be able to cope with the passengers 
to be carried. = 

Was not possible to set out all the services which the group 
alee to the Government. during the last five vears, 
ee oe acts Were set out which had a bearing upon the 

sent congestion of passenger traftie in London. The Under- 

a el had done nothing to create this congestion and 
dion eu one nothing to alleviate it; the best had been 

With the physical capacity of the undertakings for trans- 


group from 


THE LONDON UNDERGROUND RAILWAYS. 


port. As the present position of the companies was due 
wholly to war causes, and, in particular, to the direct action 
of the Government in withdrawing trattic facilities under the 
urgent and overriding needs of the war, they bad a moral 
clum to a fair opportunity to reinstate themselves up to the 
pre-war level of operations witbout interference. 


PRESENT TRAFFIC PROBLEM. 

Previous to the outbreak of war it was possible to obtain a 
measure of the London trattic problem in the reports issued 
yearly by the London Tratflic Branch of the Board of Trade. 
During the war these reports were discontinued. 

The observations which seemed called for trom an inspec- 
tion of a careful estimate based on the available data were :— 

(a) While the course of the war checked the growth of 
travel until 1917 there had been a growth above the normal 
rate in 1918, and there was every indication that this high 
rate of growth was continuing in 1919. 

(b) There had been a shitt in tratlic from omnibuses to 
tramways and railways during the war, particularly to rall- 
ways. ‘Lhe omnibus trattic between 1913 and 1918 declined 
by 7 per cent., due to absence of facilities, while in the same 
period tramway trattic increased by 22 per cent. and railway 
trathe by 52 per cent. . 

(c) If the population of Greater London had continued to 
increase at the same rate as in the years prior to the war, the 
journeys per head of the population would have risen from 
27L in 1913 to 308 in 191s. But as there were several indi- 
cations that the resident population of Greater London had 
remained approximately coustant from 4914 until 19138, it was 
probable that the journeys per head of the population had 
now risen to 82l or by SU more per head since 1913, which 
again was abnormal. 

(d) If all forms of local travel were brought into account, 
the journeys per bead of the population had reached a total of 
approximately 375 or close up to the present record for 
Greater New York. 

In 1913 the number of passengers carried by the railways 
of the Underground group was 232,284,342. Taking this 
fivure as 100 per cent. standard, the numbers carried in sub- 
sequent Vears were :—1914, 95 per cent.; 1915, 110 per cent.; 
1916, 123 per cent.; 1917, 146 per cent.; 1918 (379,438,072), 162 
per cent. The omnibuses carried 604,133,215 passengers in 
1913, and m 1914, 96 per cent.; 1915, 85 per cent.; 1916, 8d per 
cent.; 1917, 52 per cent.; and 1918 (521,350,247), 86 per cent. 

Upon these figures it might be observed :—- 

(a) That from 1913 to 1918 the railways had to meet an in- 
crease in the volume of traffic of 147,000,000, or 63 per cent. 
This might be compared with the period from 1908 to 1913. 
In the latter period the railways, which, by contrast with the 
static conditions prevailing during the war, were in a pro- 
vressive state, had to deal with an increase of only 44,000,000, 
or l9 per cent. 

(b) That from 1913 to 1918 the omnibuses comprised in the 
Underground group experienced a loss of passengers amount- 
ing to 83,000,000, or l4 per cent. In the previous period from 
1905 to 1913, which covered the developwent of the motor 
omnibus in London, there had been an increase of 394,000,000 
of passengers, or }16 per cent. 

(e) That the withdrawal of omnibus facilities converted 
omnibus passengers into railway passengers, and so created 
the congestion. The transfer was estunated at 60,000,000 
passengers. 

(d) That the startling growth in the traffic did not manifest 

itself until the autumn of 1917, and was then continued in 
1918. 
The growth of traffic of 1918 was being surpassed in 1919. 
The current weekly tratte returns would indicate that the 
omnibuses were carrying daily 500,000 more passengers and 
the railways 150,000. Fortunately there were more omni- 
buses for the task. It was estimated that by the end of May, 
1919, 450,000 persons would bave been demobilised and re- 
turned into Greater London, which represented a possibility 
of traffic of a permanent character. 

Up to 1914 the working classes tended to live within easy 
reach of their work. The munitions industry and Govern- 
ment offices in the Metropolitan area developed in most un- 
likely places from a transportation point of view. Hence a 
great deal of cross traflic sprang up, which was compulsory 
in its nature, was not desired, and helped to create conges- 
tion. As the result of a day’s census of traffic taken on 
June 10th, it was found that th? Underground electric railways 
and the omnibuses carried T fewer than 260.000 passengers 
In uniform, amounting to atat 8 per cent. of the total traffic, 
and this was not a day upon which leave was general with 
the troops stationed in and around London. Lastlv, there 
was no doubt that the population had more money to spend 
on travel than it ever had. Observations taken at many 
different tines, chiefly in America, tended to show that of a 
mans income a fixed proportion might be counted upon as 
spent in travel. If the income went up, or if the cost of 
travel went down, more journeys were taken. The average 
Increase in the rate of wages of labour up to the present day 
was 1UU per cent. At the sune time the average increase in 
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the cost of living was about 70 per cent. There was a wider 
margin for expenditure on pleasure. The evidence that 
pleasure-seeking was the popular pursuit of the moment was 
apparent on all hands. ‘there were no cheap excursions to 
take the pleasure seeker outside London; he was congested 
in the London area. The increase of fares for local transport 
in London had only reached about 334 per cent., so that it 
lagged behind the general increase in cost and afforded in 
itself more opportunity for travel for a given expenditure. 
It would seem that much of the congestion was due to causes 
which could not in their nature be permanent. While the 
trafħe must change its character, and might be expected to 
fall in volume as soon as the state of affairs was completely 
Testored to a peace basis, there was little doubt that it would 
speedily rise again to its present level, and in certain direc- 
tions increase beyond it. The Underground group of com- 
panies had not shut its eyes to these facts. 


IMMEDIATE REMEDIAL MEASURES, 


To ruu more trains not only required wore rolling-stock, 
but more output capacity at the power house. The Lots 
Road power house was at the moment almost loaded up to its 
full capacity; the margin was exceedingly small, and in 
March, 1917, the owning companies endeavoured to secure a 
priority certificate from the Ministry of Munitions for the 
purchase of an additional 15,00U-KW. set. This priority 
was only obtained as recently as December, 1918: the set was 
now being manutactured, and should be: installed by the 
middle of next year. More trains meant more signals and 
shorter station stops; unless alterations were made concur- 
rently to ensure these, there would be no gain from the 
acquisition of additional rolling-stock. The signal system of 
the Underground railways was ahead of the present train 
working, and many measures had been tried and devices put 
in execution to shorten the delay at congested stations. More 
rolling-stock meant more car shops, tools and equipment, and 
storage sidings. Orders had already been placed for £12,000 
worth of new machine tools, and steps were being taken to 
provide further storage accommodation for both the Bakerloo 
section of the London Electric Railway and the Metropolitan 
District Railway. 

None the less the crux of the problemı remained in new 
rolling-stock. Prior to the outbreak of war the London 
Electric Railway Co. and the London and North-Western 
Railway Co. had jointly on order with the Metropolitan Car- 


riage, Wagon and Finance Co. 60 new cars for the working 
of the Watford through service. ‘these cars were partly manu- 
factured when war broke out; the work was then put wholly 
on one aide. Since the armistice, negotiations for the com- 
pletion of these cars were opened and new prices agreed upon 
to meet the changes in cost occasioned by the war interval, 
und work was now proceeding, so that delivery might be ex- 
pected this year. Tnis would release the stock now engaged 
on the Wattord through service. ‘lhe motor cars, 22 in num- 
ber, which had been borrowed from the Centra] London Rail- 
way, Would be returned and reinstated for use in the through 
service between baling and Liverpool Street over the Kaling 
extension of the Central London Railway, for which they 
were originally intended. The trailer cars would become 
available for the Bakerloo section of the London Electric Rail- 
way and would increase the size of the trains worked over 
this section from five to six cars. ‘The Central London Rail. 
way had in its possession at this time 48 trailer car bodies for 
which ‘bogies only were required. These were being manu- 
tactured in this country and would be ready by the time the 
motor cars were returned by the London Electric Railway to 
work with them. There was thus ample stock in view to 
work a liberal relief east and west through service from 
Ealing to the City over the Central London Railway. 

In addition orders for new rolling-stock had been, or were 
about to be, placed this year as follows:—For the Metro- 
politan District Railway, 100 cars of new and improved design 
for the development of the present train services. For the 
Watford Joint Stock, 12 controlled trailers to permit of the 
trains on this through service being increased in size from 
five to six cars. For the London Electric Railway, 40 trailers 
of an improved type for use on the Piccadilly section to enable 
the size of trains to be increased from five to six cars also. 
It was hoped to get deliveries of some of these cars this year. 

The work of construction of the Great Western Railway 
extension of the Central London Railway to Ealing was com- 
plete, but it was not electrically equipped and signalled. The 
manual signalling now installed could be used for the initial 
services; the electrical equipment of the track and the com- 
pletion of the sub-stations must, however, be carried out. 
This might be accomplished within six months, assuming that 
the necessary labour and materials and machinery were given 
priority. This route would afford immediate relief to the 
over-burdened District Railway. 


(To be concluded.) 


THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Continued from page 476.) 


THe RouapcRAFT ENGINEERING Co., Cheapside, liverpool, 
exhibits a type T.W. 3-wheel battery truck designed for 
indoor and local transport of goods. It may be stated that 
the company, the sole selling agents for which are Messrs. 
GROSVENOR & Co. (LONDON), LrD., 36, Lime Street, London, 
E.C.3, will shortly be placing upon the market a 2-ton four- 
wheeler. The 0.5-ton three-wheeled truck may be surmmuarised 
shortly us under: Speed when empty 3 to 7 M.p.H., and when 
loaded 3 to 6 M.P.H. The length over body is 6 ft. 10 ìn., 
and of the loading space 5 ft. 3 in. or more to order, the 
width of the loading space being 3 ft. 1 in., and the height 
of the platform 1 ft. 10 in. The battery is of the Chloride 
Ironclad type; the controller gives three speeds, forward and 
-reverse. ‘Che brake is of the internal expanding type, and 
is interlocked with the controller. The drive is by rolier chain. 
The springs are of a heavy spiral pattern and fitted to the 
back axle; ball bearings are fitted throughout, and the steering 
is by tiller. All working parts are easy of access, and the 
makers guarantee to dismember any one of the following, 
viz., motor, battery, controller, and brakes in three minutes 
for inspection, adjustment, or for any other reason that 
would make this operation necessary. ‘Che truck is built to 
withstand rough usage, the axles are of the finest nickel 
steel, whilst the chassis and other component parts are 
manufactured froin the best steel and steel alloy. The 
wheels are on double ball bearings with steel rims carrying 
solid rubber tyres. This little vehicle carrying its load of 
12 to 15 ewt. can be used in the most confined place, its 
turning movement being almost in its own length. In 
driving, the truck may be headed straight into a wall ar 
other obstacle, and provided the front of the machine has a 
clearance of 0.5 in. ıt will turn round without backing, and 
not strike the wall or other obstacle as the case may be. 
The battery carries a two years’ guarantee, during which time 
it is inspected periodically by the makers. 


THE ELECTRICAL ArpLIANces Co., Lip., 7 and 8, Fisher 
Street, High Holborn, London, W.C.1, exhibits the *‘ Im- 
perial’’ vacuum cleaner which operates from any electric 
light socket or wall plug. It is claimed to be the sinallest 
and most powerful cleaner on the market, also that it oils 
itself and requires no expert attention; its weight is only 
10 lb. Attachments ure supplied comprising the following: 
A carpet brush, which fits on the nozzle of the cleaner, for 
removing threads, &c., from thick pile carpets; a flat tool 
for cleaning books, corners, cracks, und such like places; 


hose for suction or blowing, used to clean curtains, upholstery, 
&c.; a brush for walls, ceilings, woodwork, and clothing; and 
a nozzle for cleaning curtains, upholstery, &c. 


THE ELectric SUCTION CLEANER Co., 56, Victoria Street, 
Westminster, London, S.W., also exhibits an electric suction 
cleaner, the © Premier,” which is priced at a moderate figure. 
and each machine is fully guaranteed for 12 months against 
anv defect m manufacture. 


Messrs. SCHOLEY & Co., Lro., 56, Victoria Street, Westmuin- 
ster, London, S.W., in addition to Cope’s automatic boiler-feed 
control apparatus, which 1s characterised by its simplicity 
and reliability, exhibits ‘‘ Kutmore ” portable electric drills 
of entirely British make, whieh possess some original 
features, both in electrical design and mechanical construc- 
tion. The motors are fully enclosed, are air cooled, and quite 
separate from the gear case. They are suitable for running 
froin either v.c. or a.c. supply. The field coils are of high- 
grade wire on laminated poles. The armature is built up of 


Fic. 22.—KutMoreE ELECTRIC DRILL. ~ 


electrical sheet iron, and the insulation throughout is of the 
highest quality. The commutator is made from hard-drawn 
bar, to ensure prolonged wear, under spring-controlled carbon 
brushes. The armature bearings carry a sutticient supply of 
oil in containers arranged to prevent overflow or splashing. 
The drill has a one-piece body, carrying a steel spindle which 
runs in an extra long renewable bronze bush. It has an 
adjustable ball thrust bearing, automatically lubricated, and 
is off-set to facilitate drilling in corners. The steel gearing 
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is accurately machine cut, and runs in heavy grease in the 


ear case. 
. The size “O,” fig. 22, is claimed to be the smallest portable 
drill at present on the market; it is single speed, 1s fitted 
with a cooling fan inside the motor, is of about 1/12 H.P., runs 
at 4,000 R.p.M., and consumes about 70 watts. In steel it 
will drill up to 3/16 in. The No. 1 size has a consumption 
of 100 watts, is of 3 A.P., and is claimed to be the only small 
drill on the market with a 2-speed gear. The speed-change 
device is very simple, effective, self-locking, and provides 
for two speeds, the highest 2,300, and the lowest 650 R.P.M. 


This machine is suitable for drilling up to 4 in. in steel, and 


4 in. in brass, wood, &c. 

Tue Quar Exvectric Co., Lrp., 55, Effra Road, Brixton, 
London, S.W.2. The Quain heating element can be applied 
to every apparatus and process in which any form of heat 
is utilised; it provides: high temperatures, and maintains 
them at any given degree, up to 1,800 deg. C., without appre- 
ciable variation and with no risk of melting or fusing. The 
element consists of a resistance closely wound upon a hollow 
support of silica, which is itself enclosed. within a silica 
casing. The apparatus burns equally well in a vacuum 
in or out of water, and being relatively small, compact, and 
simple in structure, it can be adapted for any purpose that 
the user requires. Only high-grade nichrome wire and 
specially-graded silica quartz glass are used. Fig. 23 shows 
a small immersion heater, with a consumption of 200 watts, 


Fie. 23.—A ‘‘ THERMAGLO ” IMMERSION HEATER 


which can be used for many purposes, from heating shaving 
water to keeping food simmering; it will not injure food in 
any way, and is a handy and inexpensive device to have 
in the house. The larger size, with a consumption of 1,000 
watts, may be used for boiling water, sterilisation purposes, 
and when encased, for liquefying dense oils in cold weather. 
The multiple-bar fires, of which an example is shown 


Fic. 24—An ALLoy Fire. Fic. 23.—AN ELE&CTRO-STEAM 
RADIATOR. 


in fig. 24, are made either of aluminium alloy or iron, with 
consunptions of from 1,500 to 3,000 watts. These stoves, it is 
claimed, give a real radiant heat with high thermal efficiency 
and the added advantage that the element is protected from 
Wear and tear. It is built of a special alloy, nichrome, 
which gives a high temperature and long life. Copper and 
Solidly-cast aluminium-alloy kettles are exhibited with capa- 
cities of from 2.5 to 4 pints, and consumptions of 500 to 750 
watts, to boil in from 10 to 15 minutes. Any existing gas 
radiators can be easily converted to the ‘‘thermaglo”’ type 
of heater, which are also said to render low-wattage storage 
hot-water tanks efficient. Existing hot-water radiators can 
also be converted as shown in fig. 25; this electro-steam 
radiator, being gas tight, is attended with perfect safety, 
and an advantage is its mechanical simplicity and strength. 
Messrs S. G. Leaca & Co., Lro., 26-28, Artillery Lane, 
London, E.C., exhibits a range of electrically-operated sirens, 
drills, motors, exhaust, ceiling, desk, and bracked fans, ships 
fans, and fan shutters. The sirens are in three sizes, the first, 
with a sound radius of 4 mile, is designed for interior use, 
the single- and double-headed types having a sound radius 
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of several miles. The current consumption of the three 
designs is respectively 150, 1,700, and 2,000 watts; all three 
types are manufactured for all conditions of supply. Fig. 26 
as a sound 


shows the double-headed ‘‘ silco’’ siren, which 


radius of two miles, and weighs 350 lb., its approximate 
The electric drills are 


of the portable type, und the different designs show spade- 


size being 52 in. by 25 in. by 25 in. 
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Fra. 26.—-AN ELECTRIC SIREN. 


handle grip and feed screw characteristics. The motors, of 
which a sample is shown in fig. 27, include machines which 
are manufactured in all sizes from 1/30 to 100 H.P. These 
machines are finished in black enamel; two machines of 1/20 
and 1/12 H.p. with aluminium finish are also shown. A com- 
plete range of exbaust-fan blades, including 12 to 48-in. box 
blades, are shown, and also 2- and 3-way patent beedle blades. 


Fia. 28. 


Fica. 27. 
THE BASTIAN “DONKEY ” HEATER, 


A SMALL MOTOR. 


Various types of fan and small motor regulators, automatic 
and hand-controlled types of shutters for exhaust fans, and 
light-type port-hole fans ure shown. Shutters shown are 
12 in. in size, the louvres being of sheet aluminium. 

Messrs. ALLEN West & Co., Lro., Lewis Road, Brighton.— 
The apparatus shown by this Arm includes various types of 
control gear for starting and regulating electric motors to 
sult specific duties, autu-transformers, combined switches and 
fuses im cast-iron cases. Lifting magnets and brake solenoids 
ure a speciality of the company’s manufactures, and visitors 
will have an opportunity of viewing an A.W. 36-in. lifting 
magnet hoisting scrap from a water tank. On the top of the 
structural work is a spring cable drum used as a take-up 
to prevent damage to the flexible cable. When the magnet 
is lowered it winds the spring inside the drum, and upon 
the magnet being hoisted the drum is driven round by the 
spring to keep the cable taut. The Allen-West brake sole- 
noids form one of the features of the exhibit, and three 
types are on view for A.C. (up to 600 volts), and D.c. (up to 
600 volts) shunt or series, circuits. The type of magnet 
blow-out is unique. It is designed to give at ea¢h current- 
breaking point a concentrated and powerful blow-out effect. 
Wear due to arcing is thus reduced to a minimum, because 
the circuit can only be broken in an intense magnetic field 
which instantly disrupts the are. On A.C. controllers blow- 
outs are not fitted. as owing to their massive construction 
and to the circuit being broken at a large number of points, 
it is found to be quite unnecessary. To insulate the fingers 
and drum rings, swinging arc shields are provided, these being 
built up of thick plates of non-hygroscopic arc resisting 
material, bolter together. In the a.c. controllers an arc 
shield is only fitted to the larger sizes and then only for the 
primary circuit. The drum construction is on the mica and 
iron principle. The spider castings are fitted with copper 
contacts of heavy section, with arcing tips to reduce the 
cost of renewals. All the drun bearings are gunmetal 
bushed, and provided with accessible vil holes. In the case 
of the larger controllers ball-bearings are provided to take 
the weight of the drum. In the contactor control gear ex- 


-hibited the design throughout 1s based upon the makerg’ 
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drum-controller principle, in so far as robustness and massive 
construction are concerned. A panel is exhibited with push- 
button control, by which the actual working of the contactors 
may be seen. 


Berry’s Exectric, Lrp., 86, Newman Street, Oxford Street, 
London, W.—l’or domestic purposes the open coal fire has, 
on account of its cheerfulness and radiance, been the most 
popular method of heating in this country. The price paid 
and the inconvenience suffered to indulge a mental pheno- 
menon, the gratification of the optic sense, seems unbeliey- 
able. Berry's ‘* Magicoal’’ electric fire is in effect a living 
coal fire at its best; the resemblance to an ordinary glowing 
coal fire 1s very striking, even the illusion of a flame effect 
being achieved. This result is obtained (at 1.5d. heating rate 
per unit), at a cost of less, it is claimed, than the price of 
burning a wax candle. The glowing effect is produced in- 
stantaneously, and a graduated heat, at proportionate cost, 
can be applied to the fire. The fire has the same appearance 
at each adjustment, namely, 4, 1, 2, and 3 units. Toast can 
be made and water boiled. It is not always realised that a 
coal fire is often burning regardless of the fact that the 
room is- perhaps unoccupied, and irrespective of the tempera- 
ture, which may change in the course of the day. The 
‘* Magicoal’’ fire is not portable, but its psychological effect 
has great advantages, and contrary to many radiators, it is 
most artistic and decorative. The fire can be fitted to any 
existing -grate by filling the latter with separate blocks of 
silica manufactured to resemble coal. The radiant heat 
emanates from the bottom, so that the apparently red-hot 
fire is so cool at the top that pieces of real coal may be 
sprinkled on it, which remain unconsumed, and complete the 
illusion. 

Whilst electricity, unaided, is under favourable circum- 
stances as cheap as an open coal fire or gas, the best and 
cheapest systern of heating is a combination of centrally pro- 
duced heat from a coke or anthracite furnace, distributed in 
pipes by low pressure hot water or steam, to suitable radiators. 


drum-controller principle, in so far as robustness and massive. 


These radiators when built to resemble a brazier, furnace, 
or grate, and packed with the ‘* Magicoal’’ electric fuel, are 
very realistic and beautiful. The Berry ** Colec’’ system of 
radiant heating provides for raising the temperature of any 
room to 55 deg. F., by central coal or coke heating, and 
provides the top-dressing or last 5 deg. to 10 deg. F. by 
means of electricity. The result is in advance of anything 
formerly obtainable; the air, warmed from two independent 
sources, is pure, clean, and wholesome, while the temperature 
of the room can be regulated to a degree hitherto unobtain- 
able; the advantage of being able to sit over a radiant fire is 
also obtained. This firm’s ‘* Wun-fire ” apparatus provides 
separate central heating and hot water supply, with only one 
furnace. The appartus is so constructed that there can be 
no lime deposited in the boiler, the two waters being separate. 
It consists of a wrought welded independent boiler, and a 
wrought welded storage cylinder, joined together by means 
of a patent flange. The apparatus is easily erected, and 
there are no working parts to get out of order. A “B” 
size outfit will supply 29 gal. of hot water per hour, and has 
900 sq. ft. of radiation surface; the “E” size, 40 gal., and 
340 sq. ft.; and the “ H” size, 60 gal. and 453 sq. ft. The 
connecting pipes are all inside, thereby ensuring positive and 
rapid circulation. The whole apparatus constitutes a tenant’s 
fixture, and can be quickly erected or removed. 


THE Bastian Evectric Co., Lrp., 185, Wardour Street, 
London, W.1, exhibited various types of electric fires, fitted 
with red-heat quartzalite ylowers, specially adapted for use 
aboard ship. ‘The glowers, * quartzalite ’’ and nickel-chro- 
mium resistance Wire, are supplied with terminals for screw 
or spring-clip contacts, and are. adaptable for. use in any 
tvpe of fire, radiator, or converter. The fires possess con- 
siderable heating capacity, and are rapid in effect, owing to 
their relatively small weight, being constructed of light sheet 
and cast metal. The switches may be placed out of sight, but 
easily accessible from the side, and fires can be supplied with 
any ornate front desired. Shippers will appreciate the fact 
that the body of the fire is standardised, while the front 
is interchangeable. The individual taste of customers can, 
therefore, be readily satisfied without the necessity of carrying 
an assorted stock of complete fires. The ‘‘ Admiralty ’’ type 
of fire has been supphed to the British and other Navy 
departments; it is constructed to withstand vibration and 
shock of heavy gunfire. A handy little heater is the 
" Donkey,” shown in fig. 28, which can be arranged for any 
capacity desired from 100 to 500 watts, and has been adapted 
for engine and water heating and numerous applications .n 
‘the chemical and physical laboratory. The *‘ Gretna ” steam- 
bath hot plate is an application of this heater, of which there 
are three, 450, 400, and 150 watts respectively. The bath 
is of copper with brass fittings, and is provided with three 
copper sockets, into which the heaters slide. The plug and 
socket system can be applied to kettles, urns, steamers, and 
water tanks, but is not suitable for saucepans owing to 
cleaning difficulties. ae ai 
= The Bastian hot-water tank, fig. 29, is a very interesting 
development, being based upon a novel and carefully thought- 
out design. It is intended to be left‘in circuit day and night, 
and the user is therefore entitled to a very low price for the 


energy consumed, which requires no meter; the tank is made 
in three sizes, taking respectively 150, 300 and 600 watts, and 
giving outputs of 10, 20 or 40: gallons daily of water heated 
to 150 deg. F. The cost of energy for the 10-gallon size, at 
0.75d. per unit, is 18.9d. per week, and it supplies the require- 
ments of a family of five persons. The tank can be coupled 
to a lampholder, and therefore can be installed at a moderate 
cost. The water in the tank is always hot, the feed being 
regulated so that the incoming water cannot lower the tem- 
perature of the bulk appreciably, and if no water is drawn off 
the water does not boil. Moreover, as the temperature is 
never much higher than 150 deg. F., the water retains its dis- 
solved gases and does not deposit lime, &c. The efficiency of 
the tank, which is of polished copper, is very high, and in- 
creases with the capacity of the tank. This method of secur- 
ing a continuous supply of hot water has been thoroughly 
tried out, and experience shows that even if the cost were 
far greater, the comfort and convenience which it affords 
would more than compensate for the expense. In a leaflet 
issued by the firm, some excellent practical advice is given to 
the user. 

In this firm’s electric furnace and magnetic detector system 
for determining the hardening temperature of carbon steel, 
a delicate indicator is provided to give a signal when 
magnetic material undergoing heat treatment in a furnace 
has reached the critical temperature of decalescence. The 
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Fia. 29.—BAsTIAN HOT-WATER TANEK. 


furnace is constructed throughout of non-magnetic material, 
and a delicate magnetic compass is adjustably mounted on the 
exterior of the furnace casing. The heat chamber, either 
tube, muffle, or crucible, is encircled with a wire winding 
which serves as a magnetising coil, and in the case of electri- 
cally-heated furnaces the magnetising coil can also serve as 
the heating coil. The polarity of the magnetising coil and 
the position of the furnace in relation to the earth's magnetic 
field are so correlated that when the furnace is charged with 
steel the compass is deflected from its normal position by 
about 90 deg. Directly the steel reaches the change point 
the compass needle swings steadily back to its former normal 
position under the influence of the earth’s magnetic field, 
which is much stronger than the stray field from the 
magnetising coil. The movement of the compass needle can 
be adapted so as to cause an electric bell to ring, or to auto- 
matically discharge the furnace. With a Bastian furnace 
fitted with the magnetic detector, no pyrometer is required. 


= Ozonatr, Lro., 96, Victoria Street, London, S.W.1. This 
firm manufactures apparatus for the commercial production of 
ozone, and the exhibit comprises apparatus for air purification 
suitable for rooms or complete buildings, the apparatus being 
portable and self-contained. A complete demonstration plant 
of the ozonair system of pure air ventilation is shown in use. 
The air is drawn by a fan through a washer, where it 18 
cleaned of all impurities, dirt, &c., and cooled or heated to the 
desired temperature. It is then ozonised and distributed 
through a series of ducts in the usual manner to the desired 
points. 


PN ot a, 
Digitizec 


i 
Vol. 85. No. 2,186, OCTOBER 17, 1919.] THE ELECTRICAL REVIEW. | 509 
n 


Mr. Geo. Paumer, 81, Shaftesbury Avenue, London, W., 
exhibits and demonstrates his new portable kinematograph 
outfit, which was described in our issue of August 4th last. 
The apparatus is compact and self-contained; it is portable 
and will project pictures on the wall of any room without 
special preparation or the use of a screen, wherever electric 
lighting supply is available, it being only necessary to connect 
the projector to a lamp socket or wall plug. The outfit 
should be of use ‘in schools, for lectures and all similar educa- 
tional purposes. ` | | 

Messrs. SimMMONDS Bros., Ltp., 4-5, Newton Street, 
London, W.C., exhibited a selection of “ Niphan’’ couplings 
and plugs for electric cables which have been devised to 
enable portable installations to be erected, varied, or removed 
as required by unskilled labour in the minimum of time, and 
without tools or waste of materials. The system consists of 
a set of connectors with branches to each, and plugs to insert 
in the sockets of the connectors (called couplings). These are 
attached to lengths of flexible cable, preferably armoured for 
protection, with plug at one end and socket at the other. 
On the fuseboard a socket is fixed for each circuit, ready to 
receive the ends of couplings; the circuits are then built up 
as required by screwing socket to plug and so on, the socket 
always being the live end. The system consists of cables with 
rubber insulation, enclosed in flexible steel tube or armoured 
cables, which is both fireproof and waterproof. Suitable 
lengths are made up and a patent mechanical coupling fixed 
on each end, so that any desired length of run can be effected, 
and. fittings connected wherever necessary. The tubing 
forms, with the couplings, a continuous metallic armouring 
easily connected to earth. The most important feature of the 
system is the coupling. The case is of brass, in two parts 
connected by a screwed and milled ring. The insulating 
material is ebonite, and the terminals gunmetal. Each socket 
is provided with a small tapered pin which enters a hole in 
the plug, which is split, thus spreading out the latter when 
home, and pressing it against the sides of the interior of the 
socket hole. This ensures an increased area of contact. To 
wire lamps in series, a series connector can be inserted be- 
tween the two halves of the coupling, or a series coupling 
used. Everything being interchangeable, any number of com- 
binations can be made by using the tee couplings. Unskilled 
labour may be used, tools being unnecessary. The system 
can be connected up like a fire hose, as fast as unrolled; no 
fitting in the ordinary sense of the word being required. The 
flexible nature of the system does away with the. necessity of 
bends, and great economies result in first costs. Further, the 
advantages of a permanent installation are retained, and the 
rules of the Institution of Electrical Engineers conformed to. 


Messrs. Fyre, Witson & Co., 31, Budge Row, Cannon 
Street, London, E.C.4, exhibit a portable 6-Kw. generating set 
consisting of a 4-cylinder internal-combustion engine direct 
coupled to a 100-amp. 60-volt dynamo. The set is specially 
designed for use on a lorry or any class of work where port- 
ability is essential. The 3-kw. set shown consists of a 2- 
cylinder engine direct coupled to a 50-amp. 60-volt dynamo, 
and is arranged for tank cooling, the thermo-siphon system 
being used. Pumping plant is also on view, and attention 
is drawn to the fact that the whole of the plant is standard, 
and has been successful in connection with arc welding, 
country house lighting, &c.; the sizes range up to 60 KW. 
The ‘‘Idobuff’’ polishing motor exhibited by this firm has 
been specially designed for jewellers’ and silversmiths’ re- 
quirements. The motor has a continuous rating of 0.5 H.P. at 
40/250 volts D.c., and runs at 2,250 R.P.M., but this may be 
exceeded by 50 per cent. for short periods. The spindle 1s 
mounted on dust-proof ‘‘ Hoffman ’’ ball bearings. The com- 
mutator is made of H.C. copper, insulated with compressed 
mica, and both armature and field windings are thoroughly 
impregnated. The brushes are of graphitic carbon, and the 
brush holders are constructed entirely of brass with flat 
phosphor-bronze springs. The switch is enclosed in the base, 
being of a D.P. fool-proof type. 


Messrs. MATTHEWS & Yates, Lro., Swinton. This ex- 
hibit comprises various sizes and types of blowers, exhausters, 
and fans, both mechanically and electrically driven, the latter 
for direct current and all standard voltages. An electric 
vacuum cleaner suitable for all standard voltages, either direct 
or alternating current, is also shown. 


(To be continued.) 
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Cardiff as a Centre for New Works.— Under the auspices 
of the Development Committee of the Cardiff City Council. 
@ book has been published setting forth the merits of Cardiff 
as a` centre for commercial and industrial development. 
Manufacturers are: invited to consider its claims when. conr- 
templating extension of their operations. The contents set 
forth particulars of the import and export trade, railway, 
dock, and other shipping facilities, public electric, gas, and 
water services, existing industries, warehouse: accommodation. 
&c. , Many photographic: views appear of public buildings and 
undertakings, industrial; water’ and shipping, and ‘of the 
general attractions of the city and district. The boak is 
Published by the Business Statistics Co., Ltd., of Baltic 
House, Osrdiff. J 


'' DIRECTION. FINDING BY WIRELESS 
TELEGRAPHY. 
By CAPT. H. R. SANKEY, C.B., R.E. (ret.). 


(Abstract of lecture delivered at the Shipping Exhibition.) 


AN early pattern of direction-finder known as the Marconi- 
Bellini-Tosi radiogoniometer was used in conjunction with 
open aerials and relied upon mechanically-operated balanced 
electrical capacities or condensers. An important advance was 
made when the Marconi Co. adopted the closed aerial circuit, 
now in general use, and replaced the mechanically balanced 
capacities by independent condensers capable of exact balance. 
A great increase in range followed the introduction of the 
Marconi-Round receiving valve in 1913-14, after which the 
direction-finder came inte prominence as an instrument of 
war. 

In January, 1915, Capt. Round and Lieut. Tremellyn es- 
tablished experimental military direction-finding stations at 
St. Omer and Abbeville which were destined to be the fore- 
runners of a very large number of similar stations. We were 
able to ascertain the direction of known wireless stations 
within a degree or two, and were able to locate many German 
military wireless stations. From this beginning rapid strides 
fave been made, as regards both accuracy and range; during 
the last four years the wireless direction-finder has been put 
to special uses peculiar to a state of war, and in this sphere 
it has abundantly proved its value. At the war stations 
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Fic. 1.—ADMIRALTY DIRECTION-FINDING STATIONS 
(Marconi). 


installed by the Marconi Co. it was in constant use day and 
night until the cessation of hostilities, and as a result an 
accumulated fund of information based on actual working 
is now available. 

In the hands of the British the direction-finder was of value 
in guiding aircraft and in locating enemy wireless installations 
on land, at sea, and in the air. A number of special stations 
were erected at selected points on the coast and elsewhere, 
and these worked in pairs or in groups. The individual 
stations of a group observed, at the same moment the direc- 
tion of a particular moving enemy station, and reported imme- 
diately to headquarters, where, by means of a chart, the 
observations were combined, and the position of the enemy 
was ascertained at once. The whole operation required but 
a few minutes. Fig. 1 shows the location of such of these 
stations as are now open for public service. > 
. The German warships, submarines, and Zeppelins were 
invariably equipped with wireless, which was used somewhat 
freely. It was thus possible to follow them up pretty closely, 
and much valuable information was gained in this manner. 

The wireless direction-finder has been used in two distinct 
ways: On.the ground in fixed positions, and in a ship or 
aircraft. The British have used both methods for ship and 
for aerial navigation. The Germans, on the other hand. appear 
to have relied upon fixed direction-finding stations, placed 
on the islands off their coast and in occupied territory, for 
directing their Zeppelins as well as surface craft and sub- 
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marines. From the military point of view our war system 
of aeral navigation possessed an obvious .advantage, since 
it enabled a ship or an peropiane to ascertain its position 
unknown to the enemy and without advising him of its 
whereabouts. 

The ‘advent of the three-electrode valve and its successful 
application to the reception of wireless signals has resulted 
in the production of a detector of extreme sensitiveness, by 
means of which enormously increased ranges are obtained, 
and smaller aerials can be used, which can be erected on the 
average ship. Under such conditions the det: ‘tor will pick 
up signals from another ship or from a standard low-power 
shore station 500 miles away—a distance very much in excess 
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Fig. 2.-—-MetHon or REVOLVING AERIALS. 
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of that necessary for ordinary direction-finding work. Ex 
tremely large aerials, therefore, are no longer necessary. To 
obviate the need of highly skilled personnel a new and greatly 
smplified pattern of direction-finder has been developed by 
the Marconi Co. 

A ship or aeroplane without direction-finding gear, when 
wishing to ascertain its position must call up the fixed direc- 
tion-finding stations within range, await an acknowledgment, 
and possibly wait its turn before sending out repeatedly the 
prearranged signal, by means of which the land stations are 
able to ascertain its position. There will then be an interval 
while the bearings are communicated by ordinary telegraph 
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Fic. 4.—FIXED-AERIAL 
SYSTEM. 


Vic. 3.—CosinE CURVES SHOWING 
DILUTION AND DISTORTION. 


or telephone to the controlling station, and the ship's position 
worked out, after which the ship is advised by wireless of 
its position. and the message is acknowledged. 

In view of the great increase in wireless traffic with ships 
and the growth of trathc wth aircraft which will assuredly 
take place in the future, any system of working which involves 
prolonged signalling is clearly at a disadvantage. Apart from 
the question of jamming. the actual time during which the 
transmitting gear is commercially inoperative must be taken 
into consideration when traffic is heavy, as it very well may 
he at the time when directional readings are required. 

If. however, the direction-finding apparatus is on the ship, 
the operator can take bearings by merely listening on the 
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Fic. 5.—Porar DIAGRAM. 


direction-finder and noting the direction of known stations 
which happen to be working at the moment. Ships and air- 
craft carrving their own direction-fnding gear can therefore 
ascertain their positions without interfering In any way witb 
the normal wireless trafic in busy times. When traffic is 
light. anv desired station may be called up, and its direction 
aseertgined from the signals sent in reply. 

I now propose to describe briefly the principle of the wire- 
less direction-nnder. 

Tf we have two conductors or “aerials” fairly close to- 
cether, both receiving electric waves from tbe sume source. 
it is easv to realise that by moving one aerial in relation to 
the other we can form an idea as to the direction of the 


wireless station from which the waves are emanating. If 
two such aerials be placed one behind the other with respect 
to the transmitting station, the currents in one will always 
be a little later than those in the other. On the other hand 
if the aerials are side by side, i.e., at an equal distance from 
the transmitting station, they will be struck at the same 
instant by each wave as it sweeps past, and there will be no 
difference in time between the two currents. In intermediate 
positions we shall obtain intermediate results. Thus, a full 
comparison between the currents in a fixed or a movable 
aerial, or in two movable aerials, would enable us to estimate 
the direction of the transmitting station. 

The means of comparison is simple (fig. 2). The two aerials 
are connected together at their upper and lower ends, so 
as to form one aerial, shaped as a rectangle or triangle, and 
in the lower limbs a receiver is coupled. In this position the 
recelver responds to the difference between the currents in 
the vertical limbs which we have so far regarded as separate 
aerials. 

When the horizontal limb is set at right angles to the 
direction of the transmitting station no signals will be heard. 
since the current in the vertical sides of the rectangle, or the 
sloping sides of the triangle are exactly equal and annul 
each other. As the aerial is twisted round so that one limb 


Fic. 8. 
ARRANGEMENT OF COILS IN 
THE DIRECTION-FINDER. 


Fig. 7. 
METHOD OF CONNECTING 
AERIALS AND FIELD COILS. 


comes nearer the source of the waves, and the other becomes 
more remote, the signals increase in strength until a maxi- 
mum is reached when the rectangle or triangle points towards 
the transmitting station. 

It is a sine gud non that the directional reading shall be 
taken with rapidity; hence, if for no other reason, large and 
unwieldy movable aerials cannot be used. In the system 
which is coming into general use two independent triangular 
or rectangular fixed aerials are erected with their planes at 
right angles, and connected to an instrument which may 


Fig. 9. -DIRECTION-FINDING STATION ON LAND. 


he said to reproduce the external conditions in a small space. 
A “search coil’ of quite small dimensions which is within 
the instrument, may be regarded as a diminutive direction- 
finding aerial under the influence of the large fixed aerials. 
Rotation of the coil is equivalent to the rotation of a large 
aerial, but its size and weight are such that it can be manipt- 
lated in the convenient manner necessary for quick and accu- 
rate work. 

Small movable aerials are unsuitable, because in all direc: 
tional aerials the directional effect is diluted more or less by 
a non-directional component, and in very small aerials the 
directional effect is seriously masked by this component; also 
with very small aerials enormous amplification of signals must 
be resorted to, and as a result further dilution takes place 
owing to an appreciable proportion of the energy being re- 
ceived directly upon the connecting leads and receiving geal: 

This dilution of the directional effect is worse than would 
appear at first sight. It not only masks the phenomena wê 
are depending on, but it actually distorts the readings, an 
alters the relative positions for minimum and maximum signa 
strengths. 

In fig. 3 curve A represents the current which would be 
received by an aerial having directional properties ovly. 
B represents the diluting current due to the non-directiona 
component, and to the direct reception by the connecting 
leads and gear, and C is the algebraic sum. t.e., the resultant 
of sand p. Tt will be seen that the effect of B is to increas 
one maximum while decreasing the other, and to distort 
both minima. 
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In fig. 5 the curves A and C are set out on a polar diagram 
which very clearly illustrates the distortion effect. In prac- 
tice a difference in phase exists between the directional 
currents and the diluting currents, with the result that the 
minima become vague and ill-defined, and the diagram assumes 
the thoroughly unsatisfactory shape indicated in fig. 6. 


MODERN DIRECTION-FINDING APPARATUS. 


In the apparatus I shall now describe the aerials are fixed, 
and the readings are taken by rotating a small handle as 
diagrammatically illustrated in fig. 4.- Inside the box seen in 
this figure there are two fixed coils known as field coils. 
These are mounted in planes at right angles and connected 
to the aerials as indicated in fig. 7. Within the fixed field 
coils is a rotatable search coil diagrammatically illustrated iu 


fig. 8. l i , 
The function of this portion of the apparatus is to combine 
the signals received on the two aerials in such a roanner 
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Fig. 10.—InTeERIOR OF Casin (Lanp D.F. STATION). 


that the movable search coil is influenced by them when ıt 
lies in a plane corresponding to the direction from which the 
signals are received, and is unaffected when it lies in a plane 
at right angles to that direction. 

_ Each aerial receives best from a transmitting station in 
its own plane. Thus if the sending station lies in the plane 
of the aerial a, the aerial 8 will receive nothing, and the 
search coil must lie in the plane of the field coil a to receive 


Fic. 11.—Lanp PATTERN DIRECTION-FINDER. 


signals of maximum strength. If. under these conditions, 
the search coil lies in the plane of the field coil b, it will re- 
ceive no signals. If the sending station is in the plane of 
the aerial B the conditions will be reversed. 

When the sending station lies in a direction which is not 
directly in the plane of either aerial, both receive signals. 
and the strength in each is proportional to the cosine of the 
angle between the direction of the sending station and the 
plane of the aerial. It follows that when this occurs the two 
field coils act in the same way as an imaginary fixed field 
coll in a position intermediate between a and b corresponding 
to the direction from which the signals are received. Jn 
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other words, as alreadv pointed out, the two fixed aerials 
Aa and B, with their corresponding fixed field coils a and- b, 
are equivalent to an imaginary movable system, consisting of 
one field coil and one aerial, which automatically adjusts itself 
to lie in the plane of the incoming signals. 

The direction of the sending station can be ascertained, 
therefore, by rotating the search coil until the signals are 
of maximum or minimum strength and noting its position. 
In practice the minimum is used, since it is more sharply 
defined. l l 

A standard modern direction-finding installation comprises 
the following, with appropriate auxiliary gear, such as bat- 
teries and telephones: A special aerial system; the direction- 
finder coils and pointer; a special transformer; and the 
detector. 

Where space is a secondary consideration, as is usually 
the case in permanent land stations, large aerials may be 
used, and the components, together with the necessary 
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Fic. 12.—INTERIOR OF DIRECTION-FINDER. 


auxiliaries, can be installed as separate units. For use on 
board ship and in aircraft special aerial systems are provided 
to suit individual cases, and the remaining components may 
be arranged in a compact form as one unit. 

The installation I am about to describe is for use on land, 
and has its components arranged as separate units. 

Fig. 9 is a sketch of an actual station, and as it is drawn 
to scale it gives an accurate idea of the proportions of the 
aerial system. This comprises one 90-ft. central mast sup- 
porting two triangular aerials with inclined limbs 110 ft. 
long, and horizontal limbs 144 ft. long. The latter are broken 
at their centres and led down to the instruments. Fig. 10 is 
a view of the gear inside the wireless cabin. 

The external appearance of the direction-finder box is 
illustrated in fig. 11. Fig. 12 is a view showing the inside, 
and fig. 13 a diagram of the connections. 

In the land pattern direction-tinder the two aerial circuits 
are tuned by ineans of separate condensers which are con- 
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nected to the terminals B c and F G. By tuning is meant that 
the circuits are adjusted to oscillate at the same frequency 


as the incoming wave. 


The field coils a and b, fig. 13, are each connected in circuit 
with one of the aerials by means of the terminals AD and 
These coils are split at their centres, whence leads are 
taken to the terminals BC and FG, thus enabling the con- 
densers to be connected at points of symmetry in the aerial 
system. In the space within the coils is mounted the rotat- 
able search coil s, which is connected to the detector through 
a special transformer. n 

As will be seen in figs. 11 and 12 the search coil is mounted 
upon a vertical spindle provided with a handle and pointer 
which moves over a fixed scale graduated in degrees. For 
use on land it Is arranged that O deg. on this scale is the 
minimum point for signals received from stations on a line 
running true north and south from the direction-finder. On 
ships and in aircraft, 0 deg. is the minimum point for stations 
on a line directly ahead and astern. It should be noted that 
when once the circuits are tuned and the aerials balanced, 
one half of the scale only need be used, for, as it makes no 
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difference which way round the search coil may be so long 
as it lies in the desired plane, opposite points on the scale 
are equivalent. Thus in the standard instrument on board 
ship, tor example, signals from dead ahead are of minimum 
strength when the pointer is at 0 deg. and also when it is at 
130 deg., and they are full strength when the pointer is at 
90 deg. or 270 deg. 

From a consideration of the foregoing, it will be realised 
that the standard direction-finder indicates direction, but not 
what is mathematically termed ‘‘ sense,” i.c., it enables the 
operator to ascertain that a given station is on a line running 
north and south, for example, but gives no indications as to 
whether it lies to the north or to the south. In practice this 
peculiarity does not detract from the value of the instrument 
except in the special case of one ship or aircraft being de- 
elrous of ascertaining, with great rapidity, the relative course 
of another. In such a case, if wireless communication can 
be obtained, a combination with the direction-finder reading 
will give the required information. 


(To be concluded.) 
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NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 
i expressly for this journal by Mxssrs. Sgrton-Jones, O’DuLL AND 


TEFHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C.1. °* 


23,844. “Means for ignition in motors, &c.” D. MARSHALL. September 29th. 

23,845. * Elecirically-operated diaphragm. I. H. Parsons. Septem- 
ber 29th. 

23,873. ‘* Conduits for electric wires.” F. W. Berwick & Co. and M. H. 
L. Sizaire. September 29th. 

23,876. ‘* Motor control systems.” Britis!) THomson-Houston Wo. 
(General Electric Co.) September 29th. 

23,591. *“ Detection of electrically conducting bodies.” S. Ruzicka. Sep- 
tember 29th. 

23.906. “t Anti-parasitic recziving and selecting system for telegraphy and 


telephony.” L. Levy. September 29th. (France, October lst, 1918.) 


23,024. “ Magnetos for internal-combustion engines.” A. H. Boutton. 
September 30th. ; 


23,928. “ Electric motors and dynames.” W. StiıRLING. September 30th. 
23,033. “Apparatus for closing circuit for a certain period.” S. DE 
PROKUDINE-GokskY. September guth. (Norway, November 8th, 1918.) 
23,949. “ Electrode and process of making same.” W. H. Boorne. Sep- 
tember 30th. 

23,952. “* Terminals and connections for electric cables, terminals, &c.”’ 
J. HANNAN. September 30th. 

23,995. “Insulators for fixing electric cables to walls, &c.” V. TEDESCHI. 
September 30th. (Italy, December oth, 1918.) 

23,956. “Insulators for fixing electric cables to walls, &c.” V. TEDESCHI. 
September 30th. (Italy, February 15th.) 

23,976. * Means for regulating voltage of self-excited generators.” P. P. 


Ecnekscey and C. E. Prince. September 30th. 


23,977. “ Contact-breakers for high-tension magnetos.’"” A. ANzant. Sep- 
tember 30th. (France, October 23nd, 1918.) 

23,978. ‘* Contact-breakers for high-tension magnetos.” A. ANZANI. Sep- 
tember 30th. (France, October 9th, 1918.) 

23,979. *“ Wireless telephone apparatus.” P. L. Douvry. September 30th. 

23,981. “ Directional wireless installations.” A. E. Eavres-GAkDNER. Sep- 
tember 30th. 

24,027. “ Electric storage batteries.” E., C. R. Marks. (Koehler Manu- 


facturing Co.) October lst. 

24,028. “ Electrical system of train communication.” E. C. R. Marks. 
(Macfarlane Communications Corporation.) October lət. 

24,064. “ Sound-increasing apparatus for telephone receivers.” 
Royston. (Chadburn [Ship] Telegraph Co.) October 2nd. 

24,074. ‘Safety appliance for heating electric irons.” 
October 2nd. 

24,075. “ Magnetic lock." J. MacKie. October 2nd. 

24,080. ‘* Starters and controllers for alternating-current induction motors.” 
R. H. Barsour. October 2nd. 

24,103. “ Mechanism for operation of electric switches.” H. J. THOMSON. 
Octuber 2nd. si 

24,105. “ Alternating-current dynamo-electric machines.” British THOMSON- 
Houston Co. and H. W. Tavor. October 2nd. 


E. R. 


D. DONALDSON. 


24,106. “Static electric condensers.” BRITISH THoMSON-Houston Co. and 
R. C. Cutsker. October 2nd. 
24,114. ‘ Electric lamps.” E. C. R. Marks. (Koehler Manufacturing 


Co.) October 2nd. 
24,115. “ Electrical system of communication.” E. C. R. Margs. (Mac- 
farlane Communications Corporation.) October 2nd. 
94,121. “ Electric ignition apparatus.” American BOSCH MaGxeto CORPORA- 
tios. October 2nd (United States, October lst. 1918.) 
24,130. ‘ Brush holders for magnetos.’”” AMERICAN BOSCH 
portion. October 2nd. (United States, October 26th, 1918.) 
924,154. “ Sparking plugs.” C. F. Burton. October 3rd. 
24,164. “Fitment for attaching magnets to engine.” R. 
D. 5. B. Snaxsos and W, J. SHEPHERD. October 3rd. 
94,173. * Electric transmission signalling systems,” 
Co. (Western Electric Co.) October 3rd. 
94,197. “ Electric lamps.” E. G. MASCARENHAS. October 3rd. 
"94,199. é Electric heating and lighting.” J. R. Qvas. October 3rd. 
4214. “ Sound-reproducers for grumophones and telephones.” R. A. 
Dipin, G. H. Grover and REsoNANCE, Ltp. October 3rd. 
24.224“ Magnetos.” W. J. MELLER>H-Jacksox. (American Bosch Magneto 
Cerporation.) October 3rd. . 


MacĒeto CoR- 


M. S. MORGAN, 


WESIERN ELECTRIC 


24.243. “© Magnetically operated friction clutches.’ C. Fl Spangs and M. 


Wacker. October dth 

25,246. “ Electric heating apparatus.” C. 

PHONE MANUFaCIURING Co. October 4th. 
242A7. “Electric cooker and heater.” E. G. Pircrim. October gth. 


24.300. *" Trtophonic apparatus,” E. A. Grinam. October $th. 


H. ARCHER and Autowatic TFLe- 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


1918. 
3,303. VARIABLE ELECTRIC RESISTANCES OR KHEOSTAIS. Siemens & Halske 
Akt. Ges. February loth, 1917. (114,148.) 
8,029. MaGNeTos. Compagnie Generale de Magnetos. October Ist, 1917, 
(132,284.) - 
9,615. DIAPHRAGM OR LIKE VIBRATORS. W. J. Mellersh-Jackson. (Sub 


marine Signal Co.) June llth, 1915. (132,292.) 


9,648. AUTOMATIC SAFŁIY CONTROL FOR KINEMATOGRAPH AND LIKE MACHINES. 
R. M. Geyer. June 12th, 1918. (132,293.) , . 
10,477. WIRELESS TELEGRAPHY OR TELEPHONY. Naamlooze Vennootschap de 


Nederlandsche Thermo-Telephvon Maatschappij. July llth, 1917. (Addition 
to 3,954/15.) (118,600.) 

13.411. ELECTRICALLY-IGNITED LIGHTING DEVICE. P. 
1919. (132,315.) 

14,510. ELŁCIRIC ARC LAMPS. W. Tr 
(132,324.) 


Elphick, February 6th, 


Coulson. September 6th, 191. 


14,703. RADIANT ENERGY SIGNALLING SYSTEMS. T. W. Case. September 
lWth, 1918. (132,341.) 
14,857. ELECTRODES FOR ELECTRIC-ARC WELDING AND METAL CUITING PURPOSES. 


W. H. Boorne. September 12th, 1918. (132,354.) 
15,073. ALTERNATING CURRENT MOTORS. W. PF. 
September 17th, 1918. (132,302.) 
15,178. APPARATUS FOR ELECTRICALLY OPERATING AND CONTROLLING RAILWAY 
roinrs. A. Monard. November 8th, 1917. (120,553.) 
18,077. ELECTRO-MAGNETIC WAVE RECEPTION SYSTEMS. 
ber dth, 1918. (132,391.) 
20,411. ELECIRICALLY-DRIVEN VEHICLES. 
(132,413.) 


20,547. 


Higgs and D. D. Rayner, 


J. Robinson. Noveg- 
J. E. Stott. December 9th, 1318. 


DEVICES OF THE VIBRATED DIAPHRAGM TYPE FOR GIVING AUDIBLE 


siunacs. M. A. Codd. December 10th, 1918. (132,414) 
21,310. INSULATOKS COR MIGH-TENSWON ELECTRIC CABLES, H. Wade. (Fabbrica 
Isolatori Livorno.) December 19th, 1918. (132,417.) 
1919. 
1.755. TELEPHONE systems. B. S. Cohen. January 23rd, 1919. (132,4239. 
3,355. RECEIVING CIRCUITS FOR WIRELESS TELEGKaPIY. H. J. Je M. de 


Reenauld de Bellescize. June 26th, 1917. (132,434.) 

3,462. RECEIVING CIRCUITS FOR WIRELESS TELEGRAPHY. H. J. J. M. de 
Repnauid de Beliescize. April 29t, 1918. (Addition to 3,355/19.) (132, 435.) 
4,755. Trececkavi SYSTEMS. Automatic Telephone Manufacturing Co. and 
H H. Harrison. February 26th, 1919. (132,442.) 


8,200. MULIH LE-CONTROL APPARATUS FOk ELECTRIC RAILWAYS WITH MOTOR- 
DRIVEN MAIN-SWHICH DRUMS. Akt. Ges. Brown, Boveri et Cie. May did 
1918. (120,27%.) 


9,176. APPARATUS FOR ELECTRICALLY IGNITING MINERS’ SAFETY LAMPS. V. E. 
Joyce and Park Royal Engineering Works. April lth, 1919. (132,460.) 


14,734. JUNCIHON BOXES FOR ELECTKICAL CONDUITS, A. W. Sclater. June 
llth, 4919, (132,$79.) 
16,843. ELECTRIC BATTERIES. L. Rabinovitch and A. Mond. July 8th, 1918. 


(Divided application 14,181/J8.) 

I8.501. MEANS FOR MAKING TeMPORARY CONNECTIONS WITH ELECTRIC SUPPLY 
cues. J. H. Collie. August 13th, 1018. (Divided application of 13,104/15) 
(132,452.) 


(132,450.) 


Opening for British Trade.—NEW ZEALAND.— Accord- 
ing to-the Board of Trade Journal the officer in charge of 
H.M. Government office in New Zealand reports the follow- 
ing enquiries: A Wellington firm desire to secure agencies 
for electrical goods, cables, and wire, &c. The firm, work 
on, a commission basis, and propose to book orders in the 
name of their principals, who would draw for payment direct 
on buyers on sight draft terins. The firm bave been represent- 
ing American manufacturers, but would be prepared to re 
linquish such agencies in favour of British, as opportunites 
occur. They claim to have good connections, employing 4 


large staff of salesmen, and have permanent sample rooms 


in all the main centres of the Dominion. (Reference No. 795.) 
An agent at Wellington desires to obtain agencies tor 
United Kingdom manufacturers of electrical insulating mate 
rial, insulated cables and wire, electrical fittings of all kings, 
pyrometers, and electric welders. (Reference No. 799.) 
Replies should be addressed to the Department of Overseas 
Trade, in London. 


Electrical Goods for South Africa.—In its issue for 
September 20th the South African Mining and Engineering 
Journci says: “What immediately concerns the electrical wor 
of Johannesburg is the present dearth of screw (threade 
tubing, which is used underground. In lieu thereof con- 
tractors are being forced to use water piping at present. 
Other materials are coming in fairly freely. A prominen 
dealer mentioned that a large Capetown firm had wired him 
an order, amounting to about £3.000, for heavy cables, F 
He presumed that the materials were wanted either for T 
tramways or the municipality. However, he could not supp 
a tithe of the order, nor were his inquiries in Johannesburg. 
&c.. of any avail towards executing the order. This instanc, 
with otbers previously mentioned by us, of the coast applying 


é 7 : Guat @ 
to Johannesburg for materials, is an apt illustration i 
present upside down condition of things commerclauyy. . set 
ness for electrical material on the Exchange has been qU. 


during the week, as the mines have not been buying hean 
just now. There are only small shipments of electrical £ : 
on the water, but it is generally expected. that 10 the nes 
future heavy consignments will be dumped here from : 
many at prices much below English, American. and Ja 
As a matter of fact, it is an open secret that the dumm ` 
has already commenced, as the fact that materials alr z 
to hand. bearing the trade mark * Made in Holland. lea 

little to the imagination as to the real country of ongid. - 
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OUR PRESSING INDUSTRIAL 
PROBLEMS. 


None of the speeches recently delivered by public men go 
far to clear the industrial atmosphere. We are all on the 
watch for some man of super-intelligence who will make 
a really practical proposal which will commend itself to 
Capital and Labour and to the community. The pro- 
bability is that there is no such man living, and we shall 
continue to be surfeited with reiterated generalities. Sir 
Auckland Geddes foretells disastrous times, very much 
worse than the country passed through in the early part of 
last century after the Napoleonic wars—the period that led 
up to the Chartist riots—unless we establish a large foreign 
trade. We should be making at the present time, he says, 
“ the greatest possible national effort to get our goods, our 
products, flowing overseas in the greatest possible volume 
that energy and ingenuity can create.” He suggests that 
the Home market will be less attractive than it was before 
the war, and with regard to the iron and steel trade, which we 
thought had done so much already to work out its own salva- 
tion, he appears to predict for it a bad time because so many 


people are making so much money on its industrial side 


that they are not really struggling to develop the 


industry to meet the strain of competition that it will 
experience from other producing countries when they get 
back to their stride. We must leave the iron and steel trades 
to answer the charge of indifference regarding the future. 
Sir Auckland appears to see giants in the way, though 
when others fear them they are but “shadows.” But 
whatever the reasons for his view that export trade must be 
developed if we are to escape disaster, we fully agree with 
that assertion. We can increase our exportation by increasing 
production. There is nothing new in that suggestion now ; 
the difficulty, however, still is how to secure the workers’ 
co-operation, Certainly we must place the most modern 
machinery and motive power at their disposal, so that, 
whether or not there is more work done by the individual 
employé, he will produce more. We supposed that in 
numerous factories modern equipment had been intro- 
duced under war conditions, and that, or its equivalent in 
efficiency, would never be dispensed with again. The 
provision of ample and cheap motive power is already being 
prepared for so far as legislation can do it, though it will be 
along time before Acts of Parliament make the needed 
supply available everywhere, even if manufacturers are 
willing to make that greater use of it that they should 
do. These are matters which must be expedited, but 
there is the immediate need to secure the greater 
output, and pending the increased consumption of power in 


industrial life which shall put us on a better basis in com- 


parison with America and Germany, we must do something 
to secure a greater spirit of co-operation on the part of those 
who do the producing. To our deep regret the speeches of 


those who suggest how this is to be brought about, do not 
B 
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contain anything substantially different from what has been 
advanced during the last few years. Prof. Kirkaldy holds 
that the present disturbed state of mind is due to the 
haunting dread of unemployment following upon the pro- 
duction, with methods of efficiency, of a pre-war yearly 
output in less than six months. We believe it to be 
perfectly true that reasonable as are the great mass of 
people in these islands, a period of serious unemploy- 
ment would be more difficult to cope with to-day than in 
those far-off days to which Sir Auckland Geddes alluded, 
and nothing would so surely lead to excesses that might 
eventuate in serious disaster to the whole industrial system. 
Mr. W. L. Hichens finds no substitute for the present 
industrial system ; it has been built up on certain principles 
which, if swept away, might mean the sweeping away of the 
whole fabric of industry. To save the system then we 
must avoid excesses; to do that we must work so as to 
prevent unemployment on a large scale. Prof. Kirkaldy 
considers that this can be done if—. Sir Auckland Geddes 
holds that the outlook need not be so gloomy if—. Those 
two ifs are very much alike. The professor says that the 
world demand is so great that there is plenty of work in 
prospect, though we may produce 12 months’ output in less 
than sis. The president says the same, and adds: In the 
‘name of Heaven go out and get the business! Now where 
are we Ż Mr. Hichens does not consider that the principle of 
Capital receiving profit in industry is wrong, and he holds 
that it must continue. We agree. He does not hold with 
nationalisation as an alternative. Nor do we. What he 
advocates, as he has done so admirably, and with charac- 
teristic persuasiveness and force, on so many occasions, is 
self-government in industry, and securing a system under 
which complete justice can be obtained as between the 
employer, the worker, and the consumer. Yes, that is 
what we all want, but aspirations will not suffice while the 
nation waits. What then are we to do? Here 
we admit the view of Lord Robert Cecil: “ Let us 
make men partners in industry!” Even here we 
have no Daniel come to judgment. Everybody wants to 
stimulate the workers’ interest in industry nowadays. ‘The 
remedy is in many mouths—we have dared to advocate 
it ourselves in these pages for years past. Yet in how many 
cases is it being applied ? How often, too, in the past has it 
failed in practice? And how frequently have negotiations 
for its introduction broken down ? Who will find the way 
for removing the suspicion from the minds of employcs who 
dislike earning profits for ‘“ masters” who nurse in their 
exclusive bosoms the results of their own and their 
employes’ efforts ? Mr. Gosling says that some employers are 
splendid, “ but the great majority did not give the wages that 
the business could afford but only the wages which they were 
compelled to give.” The fact is that we live in just about 
the same suspicious atmosphere as in the past, but the 
situation has become more difficult, because the higher cost 
of living has put men in constant bondage, in spite of the 
fact that, as Mr. H. F. Massey told the Manchester Association 
of Engineers, we have successfully fought a war for Freedom. 
We have said again and again that wé do not believe that 
co-partnership arrangements with paltry percentages of 
profits on a wage basis are going to bring Peace in industry 
or act as an incentive to greater effort. Pittances doled out 
have not the flavour of “ profits.” Nor do we see how Labour 
is going to be content to share the losses when there are 
no profits to divide. We believe that it was Mr. Hicheus 
who said, a year or two ago, that somebody must settle 
what was a fair share of reward for Labour in return for its 
work, and what a fair share of return for capital invested and 
risks run. By arriving at such an understanding as that we 
are likely to put men on the footing of “ partners in industry,” 
but there will always remain the important need for ensuring 
that the return permitted to capital shall not be so low as to 
frighten money away from industry. The chance, or 
prospect, of profit is an incentive to enterprise. Enterprise 
brings prosperity. Enterprise is needed among those who 
can go out and get the business, as Sir Auckland urges, 
and it 18 essential among those who can open up industrial 
developments creating employment. Unfairly limit profit- 


earning possibilities and enterprise will be unwisely limited 


and shere will be unemployment, 


All of which review of recent utterances leaves us with 
the impression that there is no new practical contribution 
available helping toward a better understanding or happier 
relationship. We have the New World that we were 
promised, but, as somebody has remarked, it is not quite a 
Utopia. We are still the same selfish es as we always 
were, and added to this there is present the “ Audacity ” 
which the Premier counselled Labour to employ in framing 
its demands. Perhaps we may depend upon the common 
sense of the British nation winning out in the end, and upon 
hard work and a greater spirit of common interest taking 
the place of our hankering will-o’-the-wisp fashion after 
ideals which can only gradually be attained to. Evolution 
not revolution ! 


WE commend as deserving of careful 
study the article appearing on another 
page to-day, in which are set forth the 
views of Mr. H. Hirst on some matters of interest in 
relation to the electrical industry. First, we may con- 
gratulate the Batti-Wallahs on securing him as their guest, 
and in inducing him to offer his observations at this 
important turning-point in British electrical manufacturing. 
They have begun the season well, and we wish them every 
success. We have frequently endeavoured to impress upon 
our readers the glorious future that is about to open out for 
the industry ; as we remarked again only last week, there is 
no limit to its age or to its possibilities. If everybody con- 
nected with it soon settles down to working harder, whether 
with brain, with machinery, or with muscle, its position 
ought to be made secure and far more prosperous than in 
pre-war years. The industry is large, and it contains to-day 
some very large concerns. Large concerns demand and 
stimulate large views. Mr. Hirst has long been one of the 
great captains of the British electrical industry. He is 
chairman of one of the largest concerns, and has never 
allowed himself, either in policy or practice, to be a man of 
small conceptions. Men at the heads of large undertakings 
are better able to take large views of industry than are 
some other people. The speech to which we allude to-day 
embodies a number of suggestions which are obviously the 
result of persistently looking ahead, and of declining to be 
pre-occupied or overcome by immediate and clamouring 
details, He sees, as we have ourselves done in these 
columns on many occasions, the need for our young men 
to secure a large idea of the world free from the trammels 
of local tradition. He points to the benefits that must 
accrue from the closer relationship which has been brought 
about among manufacturing interests which for far too long 
went each its own way to the detriment of all. He sees 
tbe immensity of the opportunity that awaits the whole elec- 
trical industry, looks beyond the period of the “ American 
danger,” and counsels all and sundry to settle down to hard 
work to secure greater production as a means of higher 
efficiency and of establishing British industry on a tirm 
foundation threughout the world. We welcome his address 
as that of an optimist who looks ahead, and is well ahead. 


The Electrical 
Industry. 


It has been brought to our notice that 


The Right to a local authority supplying electricity in 
Increase = accordance with the terms of a provisional 

Charges for i : 

Electricity, order has recently issued a notice demand- 


ing the payment of increased charges. 
Doubtless the notice was issued pursuant to an order made 
under Sec. 1 (1) of the Statutory Undertakings (Temporary 
Increase of Charges) Act, 1918, which provides that, 
“ Where it appears to the appropriate Government Depart- 
ment that the financial position of any undertaking... 
has been adversely affected by circumstances arising out of 
the present war, the Department may, if they think fit, by 
order provide for the modification of any statutory pro- 
visions regulating the charges to be made by the under- 
takers, and of any statutory provisions consequential on or 
supplemental to any such provisions as aforesaid, for such 
period during the continuance of this Act, in such manner, 
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and subject to such conditions, as appear to the department 
to be just and reasonable, provided that...” There follow 
certain provisoes which are not material for our present 
urpose. The Act remains in force for two years after the 
end of the war. An order duly made clearly gives the 
right to levy increased charges, but the question which 
arises upon the notice issued by the local authority above 
referred to, is—-Can the rate of charge be raised retro- 
spectively ? The notice in question was issued on September 
Ist, 1919. It stated that “the charges for electricity have 
been increased,” and that “the following Tariff will 
take effect as from the date of the reading of the 
meters for the June quarter, 1919.” The new 
charges for lighting and power were then specified. 
We have not seen a copy of the “order” under 
which this notice was issued. Possibly it states that an 
increase may be declared to be retrospective in its operation. 
While the language of the material section appears to be 
wide enough to enable the Government Department so to 
order, we venture to express the view that, unless the order 
so provides, the levy of a retrospective increase would be 
illegal. How could it be justified? It is a matter of 
contract. The consumer agrees to pay so much for energy 
supplied. The quantum payable is ascertained at stated 
intervals when his meter is read. In the case in question 
the consumer was using his lamps, &c., for several months 
in the belief that he was to pay zd. a unit. He now finds 
that he has to pay + yd. Had he known that he was to pay 
£ + yd. from June, he might have reduced his consumption 
or taken any other available step to reduce his liability. 
No landlord could suddenly announce that he was going to 
increase the rent due for an expired term. Possibly this 
reference to the matter in our columns may elicit, for the 
benefit of the electric lighting world generally, some 
information as to the usual terms of orders made by “ the 
appropriate Government Department ” for the purpose of 
carrying the Act into effect. 


—_- 


Now that the war is over, and Germany 

st ae is definitely defeated—only under these 
Industry Co, Circumstances, it is well to emphasise — 
the German directors forming part of the 

board of the Aluminium Industrie A.G., of Neuhausen, bare 
retired from the directorate, as from October 1st, 1919. The 
directors are Carl Chrambach, banker ; Car] Furstenberg ; 


General Consul Eugen Landau; P. Mankiewicz, bank — 


director ; and E. Schroeder, engineer, of Dusseldorf. The 
withdrawal of these individuals is said to have been 
prompted by the desire to facilitate the re-acquisition of 
the company’s property in France. It will be remembered 
that the company is financially interested in the Société 
Francaise pour l'Industrie de l’Aluminium and the Société 
Anonyme des Bauxites de Froucée, of Marseilles, the latter 
producing crude bauxite and the former turning out 
calcined alumina. Shortly after the beginning of the war 
both companies were placed under French sequestration, on 
the ground, as was alleged, of German participation in the 
Aluminium Industrie A.G. and the presence of German 
directors on the board. The sequestration still continues 
at the present time, but negotiations are proceeding with a 
view to its removal. We know nothing of the real 
circumstances which dictated the action of the French 
authorities five years ago, but it is obvious that if 
the German directors had desired to assist the Neuhausen 
Company in the respect mentioned they would have retired 
long ago, and not waited until the present time before 
handing in their resignations, which, after all, may be 
merely a nominal withdrawal, capable of permitting of a 
resumption of the former state of affairs when conditions 
are favourable for the purpose. At the same time, the 
cause of the Neuhausen company will not have been advanced 
by the violent attack, evidently made on behalf of the 
German directors and the German interests in the company, 
which has just been made by a Frankfort newspaper on the 
French authorities and the French aluminium industry in 
connection with the maintenance of the sequestration. 


Tuat Sheffield is an ever-progressive 

Electric city is a well-known fact. As a 
saben p hg centre of the iron and steel industry, it 
es needs no advertisement, and in the elec- 


trical world its reputation is equally well known, as 
instanced by the enormous growth of its electricity supply 
department, and of the use of electric steel furnaces during 
the war. In spite of its past achievements, however, the 
city is by no means content to rest on ita laurels, and a 
watchful eye is kept on innovations calculated to lead to 
increased efficiency and productiveness. 

In this connection we would direct attention to the City 
Council’s recent decision to expend a sum of £100,000 on 
the purchase of electric vehicles to be used for refuse 
collection. Briefly, it is proposed to substitute electric for 
horse haulage, and the total cost of the scheme will be 
spread over a period, which, it is thought, should not be 
longer than six years. 

The scheme will require the provision of about 51 
additional vehicles, bringing the total number of vehicles 
owned by the city up to between 60 and 70, and suitable 
garage accommodation, with complete battery-charging and 
other equipment which such a fleet necessitates, is also to 


be provided. 

ln a report on the matter, an abstract of which will be 
found on another page, Mr. J. A. Priestley, the superin- 
tendent of the cleansing department, gives it as his opinion 
that only by the use of electric vehicles can the present 
condition of arrears in the collection of house refusè in the 
city be overcome. Moreover, the experience of the past 
four years with electric vehicles has demonstrated that the 
work can be done by their agency more expeditiously and 
economically than by horse haulage. For house-to-house 
collection work the electric vehicle, says the report, cannot 
be approached by petrol motors ; steam wagons approach 
more nearly to the electrics in suitability and economy for 
this class of work, but the latter possess advantages in 
noiselessness and ease of manceuvring that are not shared by 
steam wagons. 

In conclusion, we congratulate the Oity Council on its 
decision in this matter ; although the initial expenditure 
may appear to be large, it will be the most economical in 
the long run. We are confident that there will be no cause 
to regret this step, and that the Council’s experience with 
electric vehicles, which has been eminently satisfactory in 
the past, will be no less gratifying in the future. 


Ir is interesting, as the great war 
recedes further and further into the back- 
ground, to observe the machinery of the 
various organisations, which has been at a standstill for 
five years, gradually getting into motion again. We know 
not what is before us, what crises we shall yet have to pass 
through, or what changes may be wrought in the structure 
of society ; but it is our plain duty to “ carry on,” and to 
lubricate the wheels of progress by every possible means. 
Hence we were glad to be present at the opening of the 
fourth plenary meeting of the International Electrotechnical 
Commission, which was held this week by representatives 
of the Allied and neutral nations, but naturally was not 
graced by the presence of delegates from that country 
which, as one speaker remarked, had always endeavoured 
to dominate the proceedings and to turn them to its own 
advantage. 

The most important item in the agenda was the question 
of the rating of electrical machinery, on which a Special 
Committee sat continuously. This is a matter of vital 
moment to the electrical export trade, and we note with 
pleasure that increasing attention is being given to the 
work of the I.E.C. by the manufacturers of the world, who 
are now co-operating with a view to the preparation of 
standards recognised by all nations. The Commission is 
doing work of the greatest value, and we wish all success 
to its labours. | goog ' Le a in Fe 


The 1.E.C. 
Plenary Meeting. 


(RR a a Ih SRD EE 


516 


THE ELECTRICAL REVIEW. [Vol 85. No. 2,187, OCTOBER 24, 1919, 


NATIONALISATION. 


Mr. Smitiin and his friends of the Trade Union 
Congress failed entirely to convince Mr. Lloyd 
George of the desirability of nationalising the coal 
mines in this country, at the Downing Street meet- 
ing held on the 7th inst., to which we referred in our 
notes last week. It may be remembered that the 
meeting took place at the instance of the Trade 
Union Congress, to demand that the Government 
put into force the nationalisation of mines, as re- 
commended by the majority report of the Sankey 
Commission, and failing a satisfactory reply, the 
Congress is to be summoned together again, to 
decide what steps shall be taken to enforce the 
miners’ demands. Since, however, the Government 
stiffened its back with regard to the railway strike, 
we are inclined to believe that moderate counsels 
will prevail, and we cannot think that in face of 
Mr. Lloyd George’s reply to the deputation the 
Trade Union Congress will be foolish enough to 
back up the extremists to the extent of ** paralysing 
all industry ’’. by calling a general strike, to force 
the Government to yield to a demand which would 
benefit nobody, but which certainly would damage 
trade and industry in this country, and if persisted in 
would eventually end in disaster. 

The Government propose to nationalise the royal- 
ties and mineral rights, but they have yielded a step 
in the wrong direction when they propose to make 
a deduction from the purchase price, and expend 
the money, as Mr. Lloyd George said, ‘‘ upon im- 
proving the conditions in the mining villages.” 
Such legislation as this, in addition to being against 
all British standards of justice, does not do any 
good, and like the minimum wage, and Government 
doles, tends towards the degradation and pauperisa- 
tion of those it is intended to benefit. 

Mr. Smillie, the first spokesman on behalf of the 
miners, made a series of general charges, on the 
question of the Government not fulfilling its pledge 
in regard to nationalisation, and on ‘‘ safety ’’ and 
“output” ; but could not adduce any facts or reasons 
to prove or advance his claim. In effect it was this :-— 
The mines are unsafe because they are worked for 
private profit, and the shareholders insist that the 
manager shall give all his attention to output, and 
little or none to the care and safety of the work- 
people; that the mines are not properly developed, or 
inventions made full use of. It is hardly conceivable 
that such utter nonsense could be put forward seri- 
ously by any intelligent person—let alone by one 
who claims to know what he is talking about. On 
the question of safety the Prime Minister adminis- 
tered to Mr. Smillie a well-deserved rebuke. Under 
the Coal Mines Regulation Act, the miners at each 
pit can appoint two men to examine and report upon 
the general condition and safety of the mine, and 
they can always call upon H.M. Inspector of Mines 
to have matters put right if they are not satisfied. 
As to development and output, Mr. Lloyd George 
failed to see how the Government could improve 
these matters by nationalising the mines. He 
pointed out the highly speculative character of coal 
mining. and how though it was possible to prove by 
“ boring ” the presence of coal, after spending huge 
sums of money, it vet night not be found in paving 
quantity. Mr. Smillie’s and Mr. Straker’s remarks 
that the full section of the seam can be obtained by 
‘boring ° is no answer, as they know, or ought 
to know, that “faults” and other geological 
troubles may and do interfere to such an extent that 
the shafts are either abandoned or worked without 
profit or even at a loss, in the hope of getting 
through them. 

With regard to strikes, Mr. Hodges suggested 
that under nationalisation there would he ‘“‘ none of 
these spasmodic stoppages’; but at the same time 


he did *‘ not accept the view that it ought to bea 
part of the existing law that when a man went to 
work he could not under any circumstances come 
out on strike.” In other words, it is to be *‘ heads I 
win, tails you lose.” On the question of a “ decisive 
voice ’’ or an “‘ effective voice ’’ or “ effective con- 
trol,’’ in the management of the mines, there seems 
to be some confusion. Mr. Brace said they did not 
want a majority on the boards of control, yet we 
have no doubt that what Mr. Hodges had in mind, 
and what he expects to get is “‘ effective control,” to 
the exclusion of the management or owners, whether 
present owners, or owned by the State, and he 
thought the Prime Minister must be under a mis- 
apprehension when he suggested otherwise. The 
Prime Minister, too, quite rightly pointed out that 
it did not appear from recent experience that men 
would work more loyally or any harder because they 
were working for the State. Also that municipal 
workmen did not work any better than those of any 
private firm, but rather the reverse. Mr. Lloyd 
George drew attention to the great output per man 
in American mines, when Mr. Smillie quickly re- 
torted that this was due to the introduction of 
machinery, but when told that Mr. Hoover tried to 
introduce machinery into the South Wales mines 
and failed owing to the objection of the men, he 
made no reply. Mr. Hodges remarked that it would 
probably be a dispute about the *‘ price list.” This 
is very likely, as it has been a common experience 
for men to refuse any reduction from the cost of 
‘“‘hand-getting’’ after the introduction of machinery. 
They alone were to reap all the benefits of the use of 
the plant, whilst the owners were to pay for it. Such 
is the miners’ idea of right and justice. 

Mr. Lloyd George said the Government could not 
accept nationalisation as demanded by the miners, 
that there would be no advantage to be derived from 
it either for the miners themselves or for all the other 
industries that depended so much upon a cheap 
supply of coal. The Government were prepared to 
nationalise all the mineral rights, and to introduce 
a system ‘of unification of the coal trade by dividing 


it into districts, and giving the miners representation 


on the boards of directors, and further, to institute 
pit committees whereby the miners would have a 
voice in the control of the mine in so far as health 
and safety were concerned. This the miners de- 
clined to accept, and it-remains now to be seen what 
further action the Trade Union Congress will take, 
but we do not think for one moment it will go to 
extremes. 

Apparently this great question is to be made the 
labour *“ plank’? at the next General Election, and 
the miners are now holding meetings all over the 
country with the object of influencing public opinion. 
This is quite right and proper, and we are quite sure 
the public will benefit from a full, frank, and free 
discussion of the subject, provided it is carried out 
honestly and fairly. But when we find men like 
Mr. Hodges informing an audience that the miner 
gets 2s. 6d. per ton, for which the consumer pays 
£2 10s., thereby insinuating that £2 7s. 6d. goes 
into the pockets of the shareholders, mine owners. 
and royalty owners, what are we to expect? 

We have every sympathy with the miner, we wish 
him to have, as evervone does, the very best con- 
ditions, the shortest hours, and the highest wages 
the industry can afford, but in very truth his present 
wages and conditions compare very favourably 1m- 
deed with those of workers in other industries. /° 
a very great extent further improvement lies wit 
himself. and a little more individual effort would 
easily increase the output by 15 to 20 per cent.. to 
the advantage of the miner and the well-being of this 
great country and Empire. 


Pose 
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MR. HIRST ON THE POSITION OF THE ELECTRICAL INDUSTRY. 


At the luncheon with which the Batti-Wallahs 
opened the winter season on Monday last, Mr. H. 
Hirst, chairman of the General Electric Co., Ltd., 
who was present as guest, gave a brief review of 
some outstanding matters of interest in connection 
with the electrical industry. Before the war, in com- 
parison with our formidable competitors abroad, we 
had small disjointed and more or less struggling con- 
cerns. He used to consider that one of the prin- 
cipal causes was free importation, which, while it 
might be good for other industries, meant for the 
electrical industry an unreasonable number of pat- 
terns and types. It meant heavy overhead charges 
on small output, depression of prices, and no margin 
for development or for enterprise. We watched the 
big doings of our competitors abroad, helpless to 
make ourselves felt to any extent. Electrical enter- 
prise was also limited by municipal frontiers which 
meant the creation of small units with heavy non- 
productive charges, and the manufacturers had to 
produce 40, 50 or 100 types of commodity where our 
foreisn competitors had to make only three or four 
Very considerable overhead charges were 
the result. We must get out of the cramped condi- 
tion of the industry. We might or might not get 
Protection; might or might not get preference with- 
in the Empire, good Trade Marks or Patent Acts, 
and super-power stations—the Government would 
do many things for us, but it would not help us 
unless we helped ourselves. The first advice he 
would give for helping ourselves was: we must 
Work—work very hard—particularly in.the elec- 
trical industry, and we must make others work. We 
must realise that the worker to-day claimed more of 
the comforts of life. He had to have higher wages 
and more leisure, but during the hours when he was 
supposed to work he must work with highest 
efficiency. Engineers must supply him with the 
brain and the tools to obtain that efficiency so that 
we could get an output which compared with the 
output man for man, hour for hour, of other coun- 
tries. In order to supply brain to the worker we 
must think of education. He asked whether it was 
not desirable to standardise education throughout 
the Empire. They had found in the electrical in- 
dustry that we suffered from the absence of big men. 
Mr. Hirst suggested that it would be a tremendous 
advantage if our system of education were carried 
out on such lines that an elementary schoolboy in 
Form 2 or 3 at Home might continue in Sydney, 
Calcutta or Johannesburg in Form 4 or 5. He 
would particularly like our universities to have such 
Standards that a man in his four-year curriculum 
would spend two years of it in the overseas countries 
—Toronto, Melbourne or wherever else he might 
choose. If during their education men were sent to 
those vast territories where they were not hampered 
by tradition, where they would see the opportunities, 
the greatness of possibilities of development, they 
would create bigger minds and bigger men and bring 
us nearer to the Empire and the Empire nearer to us 
at Home. If this country or the British Empire 
with its 60 millions was to compete against America 
with 100 millions, and perhaps some day with recon- 
structed Central Empires, then we who were inferior 
n population must work with greater efficiency, 
which meant working in greater units. Working in 
§teater units was the best weapon in the fight against 


types. 


which cost the consumer 2s. here. 


nationalisation. In regard to companies having re- 
cently increased their capital and the big combina- 
tions and amalgamations which had taken place, this 
movement was not the mere will of the capitalist 
who wanted to push shares; it was only the outcome 
of the search for efficiency. The big work in the 
future would be done not by disjointed specialists, 
but we had to work together, and the specialists had 
to offer their services much more to the producer 
than in the past. Another important reason why 
these big amalgamations were to be recommended 
was that in order to work more efficiently we must 
better control our raw materials. The war had made 
the world short of raw materials. They must get 
out of paying many intermediate profits. It was 
only the big concerns that could find the means to 
reduce the prices from the real raw material to the 
finished product, and they would become more 
efficient by working with that aim in mind than if 
they continued in the old haphazard way. He had 
frequently heard little men grumbling that the big 
amalgamations or trusts were going to kill them. 
He was not of that opinion. He thought that 
the more these big enterprises undertook the more 
they would have to study, the more they would have 
to develop, and the more room would there be for 
little men specialists, little concerns, so long as they 
understood that they had got to work with the 
stream instead of against it. He had been parti- 
cularly impressed by some six or seven men who 
were at present his guests in this country—their 
representatives from Australia, India, China, South 
Africa and other countries, who said that unless 
England at once delivered the goods, America would 
have it all its own way. They were all frightened of 
it. They all thought when told that we were building 
works and that we should be ready in a year or two 
or three, that it would be too late. Mr. Hirst said 
he was fully aware of what was called the American 
danger, but optimist as he always was, he was 
assured that if America booked all the orders there 
was a limit to what America could do, and its limits 
were fixed by natural laws. First of all by over- 
prosperity it would create its own truoubles—we saw 
some of them already—but a country could not only 
be a creditor country. If America were to supply 
every country with its goods, every country would 
owe America money, and America had not the neces- 
sary purchasing capacity for trade in return. His 
opinion was that the exchange would so go down 
that it would pay other countries to give us a chance 
in three years’ time. This was only a thought which 
he had not heard mentioned, but too many people 
seemed to be frightened the moment a bogey was 
raised. Mr. Hirst closed with a few words of en- 
couragement. Never had there been such a chance 
for the electrical engineer as there was at present. 
He saw before him the development of electrification 
of railways and waterways, and of electrometallur- 
gical and electrochemical industries, and he remem- 
bered the work done on the electric valve in connec- 
tion with telephones and wireless during the war. 
There was a big catalogue of work to be done, and 
every Batti-Wallah ought to have at least £5,000 a 
year in five years’ time. 

Among the later speeches was one by General Sir 
Newton Moore, who had recently been on a visit to 
South America and the United States. He referred 
to the troubles with which America was faced, and 
emphasised the importance of our bringing down the: 
cost of food. We paid 63d. to Australia for beef 
If we produced 
manufactures for export so that the food-carrying 
ships need not go out in ballast we could greatly’ 
reduce the cost of freight on incoming food. a 
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THE “FUEL OF THE FUTURE” AND THE GAS COMPANIES, 


So widely has the British Commercial Gas Associa- 
tion announced to the public that gas is the fuel of 
the future because it returns to the consumer some 
70 or 80 per cent. of the actual heat value of the 
coal as gas, coke, or tar products, and so saves the 
nation’s coal supply, while the electricity super- 
stations will only give 20 per cent. of the heat value 
of the coal used, that it is necessary, for the safety 
of our coal supply, that everyone should be able 
to see clearly whether this is so or not. 

The calculations necessary to do this are not very 
intricate, and once they are placed before the public 
Should be easily understood. All the figures used 
have been supplied by the Gas Light & Coke Co., 
the South Metropolitan Gas Co., and the British 
Commercial Gas Association. The former only 
supplied figures under extreme pressure, and in 
some cases the figures are of doubtful reliability, 
while in others there is a distinct intention of avoid- 
ing the point, and to mislead. For instance, the 
obvious intention of the questions (2) and (3) below, 
is to find how much heat is wasted in the oven. The 
Gas Light & Coke Co., in their replies, endeavour to 
make it appear that no heat at all is wasted, but the 
statement of the amount of heat necessary to cook 
meat is entirely wrong. The amount of heat neces- 
Sary is about 600 B.TH.U. per pound; the amount 
of heat developed by the gas used by the South 
Metropolitan in their very conservative estimate of 
10 minutes at full heat (60 cu. ft. per hr.), and then 
a quarter of an hour for every pound at one-third, 
would give an average of over 3,000 B.TH.U. per 
pound for a 7-lb. joint, so that the Gas Light and 
Coke Co.’s figure does not even represent the actual 
heat passed into the oven. The figures spoken of 
as the British Commercial Gas Association’s are 
taken from a lecture of Sir Dugald Clerk, which 
has been published by them for propaganda pur- 
poses. 

The obvious intention of the advertisement is to 
delude readers into the belief that they are really 
obtaining as usable heat some 70 to 8o per cent. 
of the heat value of the coal; if this can be proved 
incorrect on their own figures, the gas companies 
have been convicted on the very best case they can 
put forward, and it is only a fair presumption that 
the case is really far worse, and that figures whose 
truth is doubtful have been doctored in the same 
wily. 7 

For the benefit of those who are not acquainted 
with the terms used in the science of heat, a few 
words of explanation of those whose use is unavoid- 
able must be added. A British thermal unit 
(B.TH.U.), also spoken of as a heat unit, is the 
amount of heat necessary to raise one pound of 
water 1 dey. F., and is the standard by which heat 
is measured in this country. The calorific value of 
a substance is the amount of heat energy which 
it contains, and is given in B.TH.U. It is also 
useful to know that four pints of water weigh five 
pounds, and therefore require 5 B.TH.U. to raise them 
1 deg. F.; or if the water were at 40 deg. F., they 
would require X00 B.rH.U. to boil. 

Questions submitted to the British Commercial 
Gas Association and forwarded by them to the Gas 
Light & Coke Co., and their answers with annota- 
tions from the South Metropolitan and British Com- 
mercial Gas Association, here follow. 


" QUESTIONS. Gas LIGHT & Coke Co. 
(1) What is the 


480 B.TH.U. per cu. foot. 
value of gas? 


(2) What is the estimated Fom 1,000 to 1,500 B.TH.U. 
amount of heat required to per lb. | 
roast a 7-lb. joint? E , 

(3) What is the actual con- Divide B.TH.U. required by 
sumption in cu. ft. of an oven 480. This gives consumption 
in cooking a 7-lb. joint? in cu. ft. 

SOUTH METROPOLITAN. 
10 min. at 60 cu. ft. per hr. 
13 br. at 20 per hr. 


BRITISH COMMERCIAL Gas 
ASSOCIATION. 

When coal is converted to 
gas 25 heat units per 100 in 
coal becomes gas. For every 
hundred heat units employed 
at the gas works 3.4 can be 
applied in the oven. 


From 33 to 4 cu. ft. 


calorific 


(4) What is the amount of 
gas required to boil a 4-pt. 
ue it the water is 40 deg. 
erg ° 

(5) What is the amount of 48 lb. 
coke necessary to boil 20 gall. 
of water from 40 deg. F.? 

(6) What is the amount of 
coal gas which is obtained from 
l] ton of coal? 


Not answered. 


(7) What is its calorifice Not answered. 
value? 
(8) What is the calorific 13.000 B.TH.U. per lb. 


value of coal used? 

(9) What is the amount of 
mixed gas delivered to’ the 
public for every ton of coal 
destroyed ? 

(10) What is its 
value? 

(11) What is the amount of 
coke obtained from one ton of 


15,000 cu. ft. 


calorific 480 B.TH.U. ner cu. ft. 


8 ewt. 


coal? 
(12) What is its calorifice 12,000 B.TH.U. per lb. (be- 
value? tween 10,000 and 11,000). 


The replies to questions ọ and 11 are stated 
by the Gas Light and Coke Co. to be fair figures 
when taken in combination. The neglect to answer 
questions 6 and 7 is easily understood. In the first 
place, it would have allowed a check to be made on 
the calorific value of the mixed gas, and secondly, 
it would have given away the amount of gas whien 
was added. The gas added is called water gas, and 
this contains about 30 per cent. of carbon monoxide, 
which is deadly poison, in addition to the 6 per cent. 
which is already contained in the coal gas, so that 
if equal quantities of the coal gas are taken, 18 per 
cent. of the gas delivered to the consumer is a deadly 
poison; but really it doesn’t matter, as your death 
is not likely to be attributed to the gas in your oven. 
particularly while the gas companies keep mum. 

If it is assumed that a gas company has a ton of 
coal to convert into gas, it will be seen that 3.4 cwt.. 
of coke are required for heating it, and this can onlv 
be obtained as the result of former conversions. 
Tt is necessary to find how much coal has been 
destroyed to make this 4 cwt. of coke, and also how 
much gas has been obtained, so that due allowance: 
can be made. It can be assumed that 12 oz. of coke 
and 8% oz. of coal fell to earth from one of the 
planets, thus saving our national supply, and were 
picked up by an enterprising individual, who com- 
menced the manufacture of gas. He used the 13 oz. 
of coke to heat the 8ł oz. of coal, and obtained, as 
a result, 34 oz. of coke and 3.666211 cu. ft. of gas. 
He then purchased 174 oz. of coal and heated that 
with the 34 oz. of coke. From this operation 
he obtained 7 oz. of coke and 7.442422 cu. ft. 
of gas. He continued operations till he found 
that. as the result of one baking, he had 4 cwt. 
of coke, and he had then stored up 15.000 cu. ft. 
of gas—while he had used one ton of coal. He 
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now proceeds to take a ton of coal, and receives 
15,000 cu. ft. of gas, and 8 cwt. of coke, so that 
having destroyed 2 tons of coal, he has, in their 
place, 30,000 cu. ft. of gas, and 8 cwt. of coke. 
Unfortunately, the whole of this coke is not available 
to the public, as about one-third must be kept in 
hand for future bakings. Thus there is available 
to the public only 30,000 cu. ft. of gas and 600 lb. 
of coke, which represents, in heat units, 14,400,000 
B.TH.U. inthe gas. Over. the value of the coke there 
is a difference of opinion between the two largest 
makers, but it is unnecessary to take advantage 
of this, and the mean (11,000 B.TH.U. per Ib.) will be 
taken. The coke then is equal to 6,600,000 heat 
units. The coal is equivalent to 13,000 B.TH.U. per 
lb., so the destruction of two tons means the destruc- 
tion, or conversion, of 58,240,000 heat units. If 
only 21,000,000 are obtained from this, it is obvious 
that even before the gas and coke leave the gas 
works, there is only 36 per cent. of the original 
heat value left instead of 70 or 80 per cent. 

The gas company having lost some 64 per cent. 
of the heat, it is now the turn of the consumer to 
lose still more. It will be seen from the questions 
and answers above that Sir Dugald Clerk says that 
for every 100 heat units employed at the gas works, 
3.4 can be applied in an oven. He has already said 
that every 100 heat units at the gas works produces 
gas containing 25 heat units, so that this statement 
means that, if gas containing 25 heat units is burnt 
in an oven, 3.4 units are usefully employed, the 
remainder going up the flue and being wasted in 
other ways. In other words, the oven has an efli- 
ciency of 13.6 per cent. 

To boil four pints of water from 40 deg. F. re- 
quires 860 heat units, or, if allowance is made for 
the kettle, 900 heat units. The Gas Light & Coke 
Co. say 34 to 4 cu. ft. are necessary, which, taking 
their value for gas, means from 1,680 to 1,920 heat 
units. The average being 1,800, it will be seen that 
half the heat is wasted, or the gas ring has an efti- 
ciency of 50 per cent. 

In practice, about the same amount of gas 15 
burned in the oven as in the gas rings, so that for 
every 100 cu. ft. passing through the meter, 50 go 
to the oven, and of these 6.8 are usefully emploved, 
while so go to the boiling rings, and of these 25 
are usefully employed. ‘That is, the gas can be 
burned with an average efficiency of 31.8 per cent. 
This being the case, the 14,400,000 heat units con- 
tained in the gas are only equal to 4,579,200 heat 
units efficiently applied. 

A coke boiler can be used according to the Gas 
Light & Coke Co. with an efficiency of 60 per cent.; 
if that is correct the 6,600,000 heat units in the 
available coke are equal to 3,960,000 heat units etti- 
ciently applied. i 

In all, then, the destruction of coal worth 
58,240,000 heat units has enabled 8,539,200 to be 
used. That is, the 70 or 80 per cent. promised to 
the consumer has dwindled down to 14.00 per cent. 
when put to practical use. Even this figure, low 
though it is, does not represent anything like the 
worst, and probably real, figure. It has been as- 
sumed throughout that the whole of the gas com- 
panies’ products are utilised, but to pretend that 
any large increase in the use of gas would mean a 
corresponding increase in the use of coke, is merely 
to imitate the ostrich, and bury one’s head in the 
sand, l 
The consideration of the tar products has not been 
undertaken, because they only contain 5 per cent. of 
the original heat, and only a very small proportion 


of them are used, or can be used, for that purpose, 
as to the efħciency 


nor are any figures available 

with which they can be used. Further, the tar oil 
has a lower calorific value than the mineral oil, and 
therefore a lower efficiency. The tar products are : 


Benzine and its homologues, from which the aniline 
dyestuffs are obtained, carbolic acid and picric acid, 
naphthalene and pitch, so that it can be seen that 
the amount of heat used as heat contained in these 
is negligible. 
The gas companies say that the maximum efh- 
ciency to be obtained from the electricity super- 
stations is 20 per cent. Accepting this figure, from 
58,240,000 heat units contained in two tons of coal, 
11,648,000 would be passed along the wires to the 
consumer. 

An electric oven uses from 90 to 95 per cent. of 
the heat passed into it, not wasting more than from 
s to 10 per cent. Electric kettles, saucepans, &c., 
have an efficiency of about 97 per cent., the only 
loss being that of radiation, which is unavoidable 
by any method of heating. If an average efficiency 
of go per cent. is assumed, it will be well within 
the mark. Thus the 11,648,000 heat units are equiva- 
lent to 10,843,200 efficient heat units, or 18 per 
cent. of the original heat value of the coal. 

It is evident, then, that if only 14.66 per cent. is 
the greatest amount that we can use of the heat in 
the coal that the gas companies destroy, avainst the 
18 per cent., a very low estimate, which we get when 
using the products of the electricity companies, 
every sd. paid to the gas companies for gas at a 
price of 4s. 2d. per 1,000 cu, ft, means a loss to the 
national coal supply of 5 Ib. of coal. 


EE 


THE ELECTRICAL CONTRACTORS’ 
ASSOCIATION (INC.). 


Ox Wednesday last week, at the Imperial Restaurant, Regent 
Street, S.W., the Electrical Contractors’ Association (Incor- 
porated), the N.E.CVILA., Ltd., and the National Federate | 
tlectrical Association held their first apnual dinner since the 
outbreak of war. The president, Mr. H. J. Cash, was in the 
chair, and in addition to members and their friends, there 
Were present representatives of many other branches of the 
electrical industry, including Mr. C. H. Wordingham, C.B. F.. 
past-president, and Mr. Roger T. Sinith, president of the In- 
stitution of Electrical Engineers, Messrs. LL B. Atkinson, 
J. S. Hightield, P. F. Rowell, A. P. Trotter, A. C. Cramb, 
I. G. Purchase, M.P., R. Tweedy Smith, E. G. Wansbrough, 

B. O. Hawes., 


T. Roles, L. Gaster, J. W. Beauchamp, and F. 
wats. R. G. Tyler, S. H. 


Amongst the members present were Me 
Webb, W. Cross, and A. E. Chesters, and Mr. L. G. Tate 


(general secretary). 

After the loval toast, put by the chairman, Mr. Wansbrouuh 
“The Allied Associations and Honorary Othelals,’ 
conveying fraternal greetings from the Cablemakers’ Assoctt- 
tion, and congratulating the associations on the power and 
influence Which they had so quickly attained. | Mr. Tweedy 
Smith, the first honorary Fellow of the Association, in his 
reply, identified the N E.C.T.A., the N.F.E.A., and the E.C.A. 
respectively with the body, soul, and spirit of the electrical 
installation industry ; he pointed out that the E.C.A. had m a 
very few years done away with the old spirit of trade jealousy 
which prevailed before it9 inception, the N.E.C.T.A. had 
shortened the distance from the manufacturer to the eon- 
nd fostered goodwill between manuľacturer and ceon- 

was developing a spint of com- 


prope sed 


sumer a 
tractor, and the N.-FB.A. 
radeship between employer and employe. 

Mr. Cross, proposing ` The Guests,” advocated closer co- 
operation between the various electrical associations, and 
welcomed the broader views with regard to the functions ol 
the Institution of Electrical, Engineers which had prevailed _ 
in recent years, especially under Mr. Wordingham; it had 
taken a more prominent part in the commercial and practical 
cide of the industry, to the great benetit of the latter. The 
Hlwminating Engineers’ Society had been of great assistance 
to contractors; the LM JBOA. and the Associated Supply Co.'s 
would find the contractors useful to them as unpaid can- 
wassers and in negotiations with consumers, the B.B.A.M. A.. 
ip it would give contractors better terms than consumers, ` 
would command their cordial support: the Cablemakers’ Asso 
ciation bad done good work in maintaining the quality ot 
British cables, and the new plan of designating cables by 
sectional areas was very welcome, while the statement of 
prices per 1,000 yd. instead of per mile would save a vast 
amount of calculation; and lastly, the E.D.A., the baby 
association of the industry, would do good work in advertising 
the advantages of electricity. In his reply, Mr. Roger T. 
Smith said that it would take a long time to return to 
normal conditions, but be had noticed that sport was inme- 


aaa E ee 


520 THE ELECTRICAL REVIEW. 


[Vol. 85. No. 2,187, OCTOBER 24, 1919, 


SE TE ESL a CT ETE TE CE I OS PE A 


diately resumed where it left off; the sportsmanship of our 
soldiers had won the war, and he was certain that they could 
count on the sportsmanship of the workers, provided that the 
employers were sportsmen too. Mr. J. W. Beauchamp also 
replied, and said that he had been greatly impressed by the 
unity and the influence of the Association. ‘The contractor 
sold *‘ outlets,” which were indispensable to the supply man; 
he had worked both with and without trading powers, and 
while in the early days these were necessary, that was not 
the case to-day, provided that the contractors would carry on 
the work of development unchecked. 

Mr. Cash, proposing ‘‘The Electrical Trades Benevolent 
Institution,’’ of which he was president, explained the objects 
of the institution, and commended them to the audience, 
suggesting that members of their statis should be urged to 
join as members. As a guide to the amount of subscriptions, 
he proposed that they should think of a number, add 10s. 9d. 
or 21s. 6d., muitiply by 53, and divide by 47, and add 123 per 
cent. war bonus! Mr. Hawes, secretary of the E.T.B.I., in 
reply, referred to the exceptional abilities of the president, 
backed by the Association, to secure a good list of subscrip- 
tions, and exhorted the guests to support the festival, besides 
obtaining new members. Mr. S. H. Webb. proposed the health 
of the chairman in eulogistic terms, and referred also to the 
valuable work done by his predecessors, Messrs. W. Cross 
and Rawlings; the toast received musical honours, and the 
chairman brietly acknowledged the compliment. 

An entertainment was provided under the direction of 
Mr. E. Halford, and the function was thoroughly successful 
and enjoyable. 


ELECTRIC VEHICLES AT SHEFFIELD. 


SHEFFIELD Corporation has had under consideration a scheme 
for the utilisation of electric vehicles for the collection of 
house refuse. We abstract below Mr. J. A. Priestley’s (super- 
intendent, cleansing department) report on the matter to 
the Health Committee, which has been adopted by the City 
Council, and from which it will be seen that the estimated 
expenditure is about £100,000. 

‘he present condition of arrears in the collection of house 
refuse ın the city, and the rearrangements necessary ip the 
organisation of the department consequent upon the estab- 
lishment of the 47-hour working week, make this an oppor- 
tune moment for considering the future policy of the 
department in relation to equipment for the collection and 
disposal of house refuse. The existing congestion has been 
brought about by a number of contnbutary causes, some of 
which conditions are not likely to recur, and the advent 
of warmer Weather and consequent reduction in the amount 
of refuse to be collected will improve the situation during 
the summer, but next winter will see a recurrence of the 
trouble unless steps are now taken to put the department 
in a position to cope ut once, and thoroughly as it arises, 
with the extra work which the winter season entails. It 
is as yet impossible to speak definitely of the effect of the 
47-hours’ week, but on the present basis it would require an 
addition of four motors or 12 horses and wagons. 

The renewal of privy conversion work will also necessitate 
additional equipment, and for two reasons. The cleansing 
of privies requires the loading of refuse from the street into 
the wagons, and a load can be filled in a comparatively short 
time, whilst in bin refuse collection the material is carried 
out and loaded direct into the wagons, which have to travel 
from house to house and wait for both collection and loading 
of the refuse The result is that the ratio between privy 
refuse and bin refuse collection is about as 5 to 3, and 
allowing for the reduction of material to be moved, the con- 
versions will require an increase of 25 per cent. in the 
vehicles employed on the work. At present privy cleansing 
work is done at night, and almost entirely by electric motors, 
which are used both on day and night shifts. Hin collection 
is done by day only, and for many reasons it is considered 
that this practice should not be altered. The effect of con- 
version will be to reduce mght work, and to prevent the use 
of motors on two shifts, and additional motors or horses will 
he required, corresponding to the night work discontinued 
plus 25 per cent. As seven motors and seven horses are now 
employed on privy cleansing work, the completion of con- 
versions will necessitate at least an additional eleven motors 
to meet this change over. 

Jt has been practically impossible during the war to incraese 
equipment, the result being that the present equipment is 
only equal to ordinary conditions, and there is not sufficient 
elasticity to deal with pressure periods. 

The experience of the past four vears with electric motors 
in the collection of house refuse has been eminently satistac- 
tory, and has demonstrated that the work ean be done by 
their agency more expeditiously and economically than by 
horse labour. For house-to-house collection work the electric 
vehicle cannot be approached by petrol motors. Steam 
wagons approach more nearly to the electrics in suitability 
and economy for this work, but the latter possess advantages 
iu poiselessness and ease of mmanwuvring that are not shared 
by steam: wagons, and require also the services of one man 
only, and he not necessarily a skilled man, to drive thein. 


Since electric vehicles were introduced in Sheffield the 
fleet has been added to so as to compensate for the wearing 
out of the horses engaged on refuse collection, but no surplus 
vehicles have been obtained. With greater facilities for ob. 
taining delivéry of motor vehicles, it is desirable that the 
policy of the department should now proceed on settled lines, 
and that horses should be replaced as rapidly as possible by 
electric vehicles. To collect the total quantity of refuse by 
electrics will require about 60 vehicles, or allowing a 10 per 
cent. margin to cover breakdowns, 66 vehicles would be neces- 
sary. There are at present 12 vehicles in use and three on 
order, and the full programme would therefore require the 
provision of 51 additional machines. Garage accommodation 
ig available for the existing vehicles, and by conversion of 
stables not now fully occupied provision can be made for a 
small number of additional machines, but the garaging of 
60 to 70 vehicles will necessitate the erection of a properly 
designed and equipped building for this purpose, a suitable 
site for which is available. For charging the batteries of this 
number of vehicles three 100-Kw. motor generators would be 
required in addition to the present charging facilities, and as 
a stand-by machine is imperative, four generators of this 
capacity should be provided. Charging panels, switchboards, 
measuring instruments, &c., would also be required in propor- 
tion to the vehicles, and it is estimated that the total cost 
of the equipment as described would be about £100,000. 

The process of substitution should proceed regularly and 
systematically, but could be spread over a period, which, 
having regard to the age and condition of the major number 
of the horses, should not be longer than six years. 


THE LE.E. VISIT TO HOLLAND. 


AT the invitation of the Society of Directors of Electricity 
Works in the Netherlands, of which Mr. J. G. Bellaar Spruyt 
is president, a deputation representing the Institution of 


Electrical Engineers visited Holland from the 2lst to the Ath 


of September. 

The deputation comprised Mr. C. H. Wordinghaim, C.B.F. 
(president), Mr. LI. B. Atkinson, Mr. G. Balfour, M.P., Sir 
T. O. Callender, Mr. B. Drake, Mr. W. W. Lackie, C.B.E., 
Dr. E. W. Marchant, Mr. C. P. Sparks, Mr. W. B. Wood- 
house, and Mr. P. F. Rowell (secretary), and was accompanied 
by Mr. G. H. Parr, of the Department of Overseas Trade. 

The visit was of great interest to all members of the de- 
putation, and owing to the kindness of their hosts and the 
excellent arrangements made, a very large part of the country 
Was seen, numerous electrical and other works were visited, 
and matters of more than engineering interest were discussed. 

The rapid progress of electrical undertakings in Holland 
is facilitated by the existence of a standard frequency of 
50 evcles. Each province has a supply of electricity distributed 
by overhead lines. Compulsory wayleave powers have facili- 
tuted this method. All generating stations are or are being 
interconnected. The development throughout the country 
embraces not only the towns and manufacturing industries, 
but also the rural districts, where electric pumps are super- 
seding windiuills, 

From the point of view of coal supply, fuel, economy and 
increase of output will make Holland practically self-support- 
ing, in spite of the fact that the industrial undertakings are 
now paying ten times as much for coal as they did before 
the war. 

Dutch electrical engineers relied in pre-war days upon 
German machinery for their stations, though a considerable 
amount of British cables has been laid. During the war, 
however, the Dutch “Stork” Co., in collaboration with 
Brown Boveri, of Switzerland, has produced very satisfactory 
turbo-sets, whilst other firms are specialising in smal] plant 
such as motors. The Dutch cable factory at Amsterdam 
appears at present to be supplying only smaller wires for 1m- 
ternal installations, &c. 

The low rate of exchange of the mark is enabling Duteh 
buyers to obtain much more favourable prices from German 
mnanufactnrers than from our own, and at present this differ- 
ence may even amount to 20 per cent. As far as quick de- 
liveries are concerned, British manufacturers could probably 
get the orders; particularly if they could state their price clf. 
at a Dutch port. 

The general impression gained by manufacturers who took 
part in the visit was that it would probably be a wise policy 
to endeavour to set apart some proportion of their panu- 
facturing facilities to supply the Dutch market, and create 3 
position there at a time when the conditions are more favour 
able for doing so than they ever have been in the past, or 


possibly are likely to be in the future. 


In Amsterdam electricity works three-phase current 19 
generated at a pressure of 10,000 volts by means of steam 
turbines and Water-tube boilers. Further extensions are m 
progress, and the deputation was much interested in the 
details of construction and operation of the station. | . 

Particulars of the extraordinary development of electricity 
supply in Amsterdam were furnished by Dr. Lulofs. Out 
of 140,000 houses, 110,000 are provided with electric light. 


In pre-war days only 30,000 were connected. Additional cobe, 


nections are being made at the rate of 500 a month. 
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At a dinner at the Hague, Mr. H. Doijer, president of the 
electrical section of the Royal Institute of Engineers, in gum- 
marising a comparison of our business methods with those 
of Germany, pointed out that among the electrical machinery 
in Holland, English articles played an unimportant , 80 
or 90 per cent. being of German or Swiss origin. He eaid : 
“Your tendency to good workmanship of electrical articles is 
on an average more pronounced than that of the German 
and Swiss firms, but their policy of manufacturing in large 
quantities is supe to yours, which makes their products 
less expensive. Your knowledge of electrical materials is more 
rofound than that of your competitors, but their faculty and 
acility to calculate is more at the fingers’ ends of their 
average man, enabling them, with all the dangers attached 
to it, to approach nearer to the minimum allowable dimen- 
sions of material, which makes their articles again a little 
cheaper. Your insight into the difficult electrical engineering 
problems is in my opinion superior to theirs, but their 
organisation to introduce their products over here is certainly 


‘ CABLES ’’ (OVERHEATED !) Mr. G. BaLFour, M.P., 
on STILTS ! 
more systematised than yours. To express it in a few words, 
you excel in the character of the individual, your competitors 
excel in the organisation of the masses. And to finish up, 
did not they induce our gone electrical engineers to live 
with them in Germany and Switzerland in their factories and 
offices, inspiring them after a few years to return to Holland, 
imbued more or less with their interpretation of electrical 
roblems? .. + If you want to improve in your favour the 
ance of pos electrical articles among the countries 
surrounding Holland, you will be perfectly welcome, and 
you will have our best wishes. 
Various public and private works in Amsterdam were 
visited, as well as the Hague, Scheveningen, the State coal 


Mr. C. P. Sparks MAP-READING. 


mine “ Emma,” Groningen and Zoutkamp, and at Apeldoorn 
the deputation was received at Het Loo by the Queen and 
er consort. 

The present output of the Dutch coalfield is four million 
tons a year, of which approximately one-half is produced by 

State mines, the other half by private enterprise. It 18 
anticipated that in the near future some eight million tons will 
he Produced. During the war a neighbouring deposit of 
lignite was utilised for power production, and this was still in 
The central station at Groningen supplies the town and 
the province, and in addition supplies in bulk the province 
of Friesland. Transmission, as elsewhere, is at 10,000 volts 
bv means of overhead cables, but a 50,000-volt line is in course 
of construction. Distribution is at 3,000 volts and 380 volts, 
the neat design of the overhead distribution being particularly 
Noteworthy. The electric railway from Rotterdam to the 
Hague is an example of the high-pressure a.o. system, the 
overhead contact wires being at a pressure of 10,000 volts. 
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Summarising the impression gained, it appears that the 
for consider- 


rapid development of electricity supply will 
able extension of the generating stations and: transmission 
systems, in which British manufacturers should take their 
part. The development of electrical manufacturing undertak- 
ings in the country is growing, but apparently not so rapidly 
as the demand for plant. 

The extensive distribution in rural districts by means of 
overhead lines is made possible by the lenient regulations as 
to the method of construction, and by the compulsory way- 
leave powers possessed by the supply authorities. S 

Electric power supply is placed ın an advantageous position 
by the high price of fuel; the national resources of coal are 
not great, and peat, though extensively used domestically, is 
of little present value for power purposes. 

Everywhere was evidence of the closest co-operation between 
the supply authorities, companies, municipalities, and provin- 
clal authorities and in industries associated with agriculture. 

Mr. Wordingham (to whom we are indebted for the accom- 
panying ‘snapshots ’’’) summed up the matter in his con- 
cluding speech at Groningen in the words, ‘' Co-operation is 


the keynote of the country.” 


THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION. 


THE International Electrotechnical Commission has not held 
any meetings during the war, although it has successfully 
maintained its central organisation intact. Now that peace 
has come again, reconstruction is occupying its attention, 
and in order to make quick progreas, in spite of the difficul- 
ties of transport, it was decided to hold a meeting in London. 
This meeting was opened on Monday last at the Institution of 
Civil Engineers, Great George Street, S.W.1, by M. Maurice 
Leblanc, the president of the Commission, 18 countries being 
represented by some 52 delegates. 
Sir Richard Glazebrook, C.B., in welcoming the foreign 
delegates on behalf of the British National Committee of the 


MONSIEUR MAURICE LEBLANC, 
President of the International Electrotechnical Commission. 


Commission (of which he is president), regretted the fact 
that Mr. A. J. Balfour, who had addressed the delegates in 
1908, was unfortunately unable to be present on this occasion: 
he had, however, written expressing the keenest interest in 
the work, and it was Sir Richard Glazebrook’s hope that he 
might yet be with the delegates before the close of their 
meetings. 

Sir Richard Glazebrook then referred to the pioneer work 
in electrical standardisation carried out by the Electrical 
Standards Committee of the British Association, of which for 
many vears he had acted as secretary. This work had been 
international in its character, and had laid the foundation 
for the industrial superstructure which the Commission wae 
now endeavouring to complete. In Great Britain the British 
Engineering Standards Association was responsible for elec- 
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trical standardisation, and overlapping of effort was entirely 
avoided :by the fact that the Sectional Electrical Committee 
of the Association was, ipso facto, the British section of the 
International Commission. l 

- Mr. Roger Smith, president of the Institution of Electrical 
Engineers, also extended a very hearty welcome to the foreign 
delegates, and Mr. A. R. Everest, on behalf of the British 
Electrical and -Allied : Manufacturers’ Association, joined with 
the previous. speakers in offering the industry’s cordial greet- 
ing to, the eminent electrical engineers present. The general 
secretary, Mr. C. le Maistre, read a letter from Col. Crompton 
expressing his great regret at his unavoidable absence. 

. Lhe -president of the Commission, M. Maurice Leblanc, 
then gave an interesting address, in the course of which he 
referred to the fact that the Commission owed its inception 
to. the Chamber of Delegates at the St. Louis Congress in 
1904, at which Col. R. E. Crompton, C.B., had initiated the 
movement: He mentioned the fact that the late Lord Kelvin 
had been the first president, and referred to the losses which 
the world of science and electrotechnics hud sustained through 
the passing away of Dr. Silvanus Thompson, F.R.S., Prof. 
Gerard, of Belgium, Mr. W. Duddell, F.R.S., Prof. Jona, of 
Italy, and Mr. Von Krogh, of Norway. He paid a solemn 
tribute to the memory of the great men who had laid down 
their lives during the war—not only at the front. In the 
interval since 1913, he said, Mr. le Maistre had dove iv- 
valuable work in keeping the Commission together. 

“He also spoke of the great problems of reconstruction which 
lay before the electrical industry of the world, and mentioned 
the surprise it had been to hiiu to realise how quickly his 
beloved. country, France, had, during the war, become a 
national workshop; he felt sure that they would be able to 
turn the experience they had gained through ‘the manufac- 
ture “of munitions to the manufacture of the engineering 
appliances required in everyday life. Intensive production 
must be continued, and must be regulated by the State in 
the interest of the community. Altruism must take the place 
of .egotism. He referred to the tremendous sacrifices which 

ad been made by, the allied nations to obtain the great 
victory, and hoped that in the future those who had suffered 
would, in some proportion, obtain the freedom and better 
conditions for which they had fought. He wished the Commis- 
sion every success in the work which lay before it, the most 
important item of which was. the establishinent of an agreed 
basis for the comparative rating of electrical machinery and 
ab 

‘Mr. C.-H. Wordingham, C.B.E., the immediate past-pre- 
sident of the Institution of Electrical Engineers, replied to 
the address, und expressed the pleasure they all felt at having 
as their president an honorary member of that Institution. 
He remarked that while the allied nations had suffered most 
grievously in the war, the neutral nations, a number of 
which were represented at that meeting, had also suffered 
véry severely. He felt sure that the glorious nation of which 
the president was the honoured representative would be 
unsurpassed in the period of reconstruction as it had been 
unsurpassed in the war. 

‘Signor Guido Semenza. past-president of the Ttalian Associa- 
Non of Electrical Engineers, and one of the founders of the 
Commission, in thanking the British Committee for its wel- 
come, expressed on behalf of the foreign delegates the pleasure 
it was to them all to be present, and to take part in what 
he felt was work of immense importance to the future wel- 
fare of the electrical industry of the world. 

Dr. C. O. Mailloux, president of the United States Com- 
mittee, who through his linguistic ability had from the very 
inception of the Commission been of the preatest service to 
the movement, acted as interpreter during the proceedings, 
and at the close of the sitting, on behalf of the American 
delegation, suggested that the next meeting of the Commis- 
sion should’ be held in the United States of America, where 
he knew the delegates would be certain of receiving a very 
hearty welcome. | 

.Monsieur Brvlinski, president of the French Committee, 
supported Dr. Mailloux’s suggestion, and at the plenary meet- 
ing held on Wednesday this proposal was considered. 

‘The folowing is the list of delegates present at the meeting.: 

‘Australia: Mr.G. H. Knibbs, C.M.G. 

‘Belgium: M. E. Gevaert, M. le Prof. A. Halleux. 

Brazil: M. M. de Oliveira. 

Canada: Mr, A. P...Trotter. _ . . | 

Chile: Eng. Com. Don Roman Suarez, Eng. Lt. Migueles. 

Denmark: Prof. Absalon Larsen. 

France: M. E. Brylinski, M. P. Boucherot, and M. David. 

Great Britain: Sir Richard Glazebrook, C.B.. Mr. F. M. 
Chapman, Mr. J. E. Edgecombe, Mr. A. R. Everest, Mr. C. 
Rodgers, Dr. A. Russell, Capt. H. R. Sankey, C.B., R.E., 
Mr. C. P. Sparks, Capt. J. Slee. R.N.. Sir Wm. Slingo, Mr. 
R. T. Smith, Mr. A. J. Stubbs, Mr. C. H. Wordingham, C.B.E. 

Holland: M. Barnet Lyon. M. le Dr. de Haas. 

India: Mr. Maurice G. Sitnpson.- | 

Italy: Signor Guido Semenza, Prof. Morelli. 

Japan: Mr. Motosuke Kasuda, Mr. Motoo Wehisaka. 

Mexico: Senor Ing. D. Arturo Pani. 

Norway: Eng J. C. Holst. | 

Poland: M. Czaimomski. 

Portugal: Col. J. Lucas, Mr. E. S. Lane. 

Switzerland: Mr. Huber-Stockar, Mr. A. de Montmollin. 

_ United States of America: Dr. C. O. Mailloux, Messrs. 
Burke, Hobart, Chubb, and Kemble. | 
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The following members of the British National Committee 
were also present :— 

Lieut.-Col. Robertson, R.E., Mr. J. H. Bowden, Mr. W. 
McClelland, Prof. T. Mather, Mr. W. M. Mordey, Mr. G. 
Scott Ram, Mr. W. R. Rawlings, and Mr. P. F. Rowell. 

On Tuesday. evening the members of the Commission 
were entertained at dinner by the president and members of 
the British National Connnittee of the I.E.C., the president 
and Council of the Institution of Electrical Engineers, and 
the chairman and Council of tue British Electrical and Allied 
Manufacturers’ Association at the Connaught Rooms. Sir 
Richard Glazebrook occupied the chair, and was supported by 
many distinguished members of the electrical industry. 

After the toast of ©“ The King” bad been bonoured, the 
CHAIRMAN proposed the health of ` The Rulers of the Nations 
tepresented,’’ making a special reference to the illness of Pre- 
sident Wilson. He then outlined the history of the Commis- 
slon from the beginuing, pointing out that the British Engi- 
neering Standards Committee under the guidance of Sir Jobn 
Wolfe Barry bad laid the foundation upon which the Com- 
mission Was based, when Colonel Crompton, the real father 
of the I.E.C., brought the work of the committee before the 
Congress at St. Louis. In 1908 the Commission was wel- 
comed by Mr. A. J. Balfour with wise words of encourage- 
ment. [t received Government reconnition at Turin in 1911, 
and at the mecting in Berlin in 1913 valuable work was accom- 
plished, which was now being completed. The Commission's 
work on copper had been approved throughout the world. Its 
work on nomenclature was practically complete, and the report 
on symbols was to be approved on Wednesday. The rating 
of machinery was a very great task, end was only partially 
completed as yet, but the greatest achievement of the Asso- 
clation was to draw together representatives of 20 nations, 
all Mubued with the same purpose, to place at the service of 
mankind the great advances which had been made in elec- 
trical science. The international Comuiission’s work was to 
deal with great principles; the work of the national commit- 
tees was to apply those principles to the preparation of speci- 
fications in accordance with local conditions. 

At the request of Sir Richard Glazebrook, Mr. A. J. BALFOUR 
then delivered an address of welcome to the delegates, in the 
course of which he pointed out that standardisation would 
greatly diminish the waste of brains and material, but care 
must be taken lest originality be hampered by the adoption of 
too rigid regulations. By increasing the etticilency af human 
industry they would increase production and do more for the 
benefit of mankind than those who disputed in the Press and 
in Parliament. He beartily congratulated the Commission on 
the success of their meeting. The address was responded to 
by M. J.eblanc, Signor Semenza, M. Brvlinski, and M. Huber- 
Stockar. 

Called upon by the Chairman, Col. Crompton said that the 
aim of the Commission was to undo the " shell-shock ” of the 
Tower of Babel, by which the peoples of the world were dis- 
united; the work of the I.E.C. rested on the good fellowship 
of those who had the coinmon object of pooling tueir efforts 
for the common good. The greatest happiness of an old inan 
like himself was to look back and feel that he had been the 
means of doing good to others and that when he was gone 
he would be regretted. 

Mr. Martoux paid an eloquent tribute to Mr. Balfour, 
acknowledging the inspiration that he had received from his 
words not only in 1908 and 1919, but also when he made 4 
great speech in New York in 1916. He also eulogised the 
merits of Sir Richard Glazebrook and Col. Crompton, and the 
latter, in proposing that the thanks of the assembly should 
be accorded to Sir Richard for presiding, took the opportunity 
of acknowledging the invaluable work that had been done by 
the indefatigable general secretary, Mr. C. le Maistre, and his 
devoted staff. s 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communt- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Labour Conditions in South Africa. 


Having been advised to leave England, I am writing mM 
the hope that some of your readers may be able to advise me 
on one or two points which I should like cleared up before 
I take the “final plunge.” My choice has turned to South 
Africa, as I have friends there, but what I want to know, 
primarilv, is this: What is the labour situation like out 
there, with special reference to electrical engineering? I have 
had a good technical training, and my practical expenenca 
covers over eight years, embracing meters and electrical 
measuring instruments of all kinds, charge of generating and 
converting plant, wiring and general installation work, wire- 
less telegraphy, cables, magnetos, &c. At the present moment 
T am with a large firm of electrical engineers. Were I single. 
| should simply go and take my chance, but I am married, 
and do not want to take auy unnecessary risks. Failing 
South Africa, could any of vour readers tell me anything 
about the other British possessions, or the proper quarter to 
write to? I am a public school iman, and I also possess a 
little capital, - OMT 
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TRADE IN AUSTRALIA; 


EvectRIcAL and allied manufacturers will be interested in 
the following summary of conditions in the Australian 
market. It is based upon a report on the trade of Australia 
written by His Majesty’s Senior Trade Commissioner in 
Australia (Mr. S. W. B. McGregor), and issued by the 
Department of Overseas Trade. 

The natural resources and potential 
wealth of Australia are so vast, and her 
people so virile and enterprising, that it 
is only reasonable that with the develop- 
ment of her resources and expansion of population, manufac- 
turing industries on a large scale should be successfully car- 
ried on. Concurrently with the growing prosperity of 
Australia and the development of her manufacturing indus- 
tries, British manufacturers, for many years to come, may 
confidently look forward to increasing trade with Australia. 

The necessity for financial economy, 

Public Works. together with the scarcity and high cust 

of uported material, led last year to the 

suspension or delay of all public works of any importance. 

Progress in the electrification of the Melbourne suburban 

lines has again been hampered owing to the delay in obtain- 

ing parts of the plant, but it is anticipated that the greater 
part of the system is now in operation. 

An Act (No. 2,996, January 7th, 1919) 


General 
Prospects. 


-  Elęctrical has been passed by the Victorian Govern- 
Commission, ment relating to the constitution of a body 


| of electrical commissioners. Amongst the 
functions of the commissioners is the preparation of a schetue, 
with plans, specifications, and estimates, for a coal mining 
and electrical undertaking to be undertaken by them at 
Morwell, and the distribution of electricity. therefrom; to 
prepare a report on the relative practicability of utilising 
water power for electrical undertakings; and to report on 
the ultimate co-ordination or unification of all State or other 
electrical undertakings in Victoria. ‘The three commissioners 
authorised by the Act have been appointed. 

In Victoria, the most important project 


Hydro-electric is the conservation and utilisation of the 
Developments. water resources of the Bogong High Plains 
In connection with the Kiewa river. The 


power station would be about 136 miles from Melbourne, and 
is expected to supply, approximately, 30,000 Kw. of electric 
energy continuously. ‘This scheme, together with the pos- 
sibilities of hydroelectric development in the whole of Victoria, 
is to be considered and reported on by the Electricity Corn- 
missioners, In Tasmania, the Hydroelectric Departinent of 
the Tasmanian Government continued general extension 
work. The estimates for 1918-19 provide for the expenditure 
of £127,150, whieh will furnish 42,000 H.P. at the power 
house. The estimated working expenses for the same period 
are £26,500, and the revenue £57,000. The capital expendi- 
ture to June 30th, 1915, was £643,281. The total electrical 
unts sold during 1917-18 were 14,256,000. The supply of 
power to the Electrolytic Zine Co. was increased from 2,500 
H.P. to 4,000 u.p, The difliculty which the Hydroelectric 
Power & -Metallurgical Co., itd., experienced with their 
carbide electrodes is being overcome. Their present require- 
ments are from 8,000-4,000 u.p., and they bave given notice 
of their requirement for 6.500 H.P. of additional power. The 
further development of the hvdro-electric resources of Tas- 
mama will, it is believed. lead to the creation of a number 
of industries for which cheap electrical power is necessarv, 
ae generally to a great increase in the prosperity of that 
late. 
The developinent of the immense brown 

Development coal deposits at Morwell, about 80 miles 

of the Brown cast of Melbourne, appears likelv to be 
Coal Deposits. actively proceeded with by the Victorian 
State Government. The carrying out of 
this project. which is estimated to cost, in the first instance, 
about £1,855,000, provides for the bulk supply of cheap electriz 
current, as well as the manufacture of briquettes, together 
With by-products, and it would be of the greatest benefit. to 
Melbourne and the State of Victoria as a whole. The full 
extent of the coalfield is not known, but from borings made 
in the Morwell-Traralgon area it appears likely that 100 square 
Miles could be selected wherein the thickness of coal averages 
Mite 250 ft., and the quantity amounts to 20,000,000,000 tons. 
The Proposal is to erect an electric generating plant at Mor- 
well with a capacity of 50,000 KW. to commence with. It is 
estimated that 100.000 Kw. will be reqnired bv the year 1995, 
Tt is anticipated that the cost of electric current to existing 
undertakings in Melbourne would be about 0.3264. per unit. 
the cost of the coal delivered to the power house is estimated 
at ds. 3d. per ton, The removal of the overburden and the 
Tning of the coal is proposed to be effected by means of 
mechanical shovels. 
The question of engineering standardisa- 
s Engineering tion in Austraha bas been under considera- 
Standardisation. ton. A number of meetings and confer- 
ne ences have been held, and it is honed that 
rene such hady as the Australian Engineering Standards 
‘sociation will shortly be formed, representative of each 


State, of the interests involved and acting in co-o 
ate, ple peration 
with ` the British Engineering Standards Association in 


London. 
l Generally, in regard to engineering and 
Growth of Local machinery, there are a a of en- 

Manufacture. gineering works in Australia of varying 
l size and importance, and during the war 
period they have constructed a quantity of machinery formerly 
unaported. On the whole, the design and workmanship of 
such machinery has been of a high order. It js obvious, 
however, that, with some exceptions, Australian engineering 
hrms cannot at present compete with British firms adopting 
standardisation aud mass production; but, at the same time. 
British engineering tirms should give consideration to the 
extent to which they could advantageously co-operate with 
Australian firms in the production of certain classes of 
Inachinery,. oe 

In regard to the production of iron and steel, considerable 
progress has been made. The Newcastle Steel Works of the 
Broken Hill Proprietary Co., Ltd., has had a successful year’s 
working, and has now an output of 250,000 tons of pig iron 
per annum, The open hearth steel furnaces have an annual 
capacity of 168,000 tons, the steel being of exceptionally good 
quality. The rail mills are capable of an output of 1,000 tons 
of finished rails per day. The rod mill has been completed 
and has a capacity of 200 to 400 tons per week. The produc- 
tion of steel plates has, on the whole, proved disappointing. 
These are the only steel works of importance in Australia, 
and although these works will undoubtedly be extended, :t 
Is felt that it will be many vears before the total and varied 
demands for steel can be produced in Australia. The Broken 
Hill Proprietary Co., Ltd., have been able to meet local 
requirements in respect of steel rails, other than tram-rails. 

Negotiations are proceeding, or in some cases completed, 
for the erection of works for producing galvanisd iron sheets, 
tin plates, fencing wire, wire ropes, and steel pipes. 

Queensland possesses vast deposits of iron ore and coal. 
The State Government is considering the development of 
these deposits, and the erection of a steel works, probably at 
Gladstone. 

Considerable progress has been made in the manufacture 
of railway tires and axles, and a firm in Castlemaine, Vic- 
toria, have put down a tire rolling plant, constructed in their 
own works. It is probable, however, that tires and axles 
for locomotives und fast passenger traffic will be imported 
for some tine to come. 

Works have been successfully established for the manu- 
facture of brass and copper wire, tubes, and sheets, also for 
the manufacture of brass and iron fittings of various kinds. 

There has been considerable expansion in the manufacture 
of inachinery of all kinds. Whilst Australia cannot possibly 
compete in price with countries manufacturing machines on 
quantity production lines, vet there 1s ample scope for de- 
velopment in many directions. 

The values of electrical appliances and 

Imports of Elec- fittings imported into Australra in the 

trical Goods. year 1917-18 were as follows :— 


United Kingdom £62,424 
United States ... 104,268 
46,288 


Japan sey e ; 
The progress made by Japan will be noted, but the goods 
supplied have not been generally satisfactory. | 
In regard to electrical machinery there is little to be said 
until the effect of the reorganisation of the electrical industry 
in the United Kingdom makes itself felt. There is a prejudice 
in many quarters in Australia in favour of American electrical 
machinery whieh would indicate the desirability of some sort 
of organised British propaganda. Experiments have been 
made recently in Australia in constructing electrie motors 
and generators, but the result can hardly be said to be 
satisfactory. The simpler forms of switchgear and apparatus 
can be quite well made locally. The demand for electrical 
machinery is likely to increase largely in the future. 
As regards insulated wires and cables, the following table 
of imports from principal countries, is of interest as showing 
the remarkable increase of imports of this material from 


Japan. 

Imports from 1913. 1916-17 1917-18 
United Kingdom ... £554,125 ... £356,072 !.. £28,634 
United States 2,455 19.103 ... 31,994 
Japan — ; 7,421 ... 123,776 
Germany 56,450... — lk — 


Total imports ... £637,426 ... £384,187 ... £181,214 
The Japanese cable has not been an unqualified success, 
and it remains to be seen what effect age will have upon it. 
Reference must again be made to various attempts to imitate 
the C.M.A. label by makers not members of the Cable Makere’ 
Association, also to attempts to put wire and cables ou the 
Inarket, not in accordance with the specifications on the label 
attached to the goods. In some cases the fraudulent label 
has no doubt been attached after arrival in Australia. Tt ag 
honed that the label devised by the Cable Makers’ Association 
will not be imitated, and will in conjunction with stringent 
Government regulations prevent the continuation of these 


fraudulent practices, 
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KEELEY v. ELECTRICAL TRADES UNION. 


In the King’s Bench Division, before Mr. Justice A. T. Law- 
rence, this action, brought by E. H. Kelley, a member of the 
E.T.U., and foreman in the firm of Campbell & Isherwood, 
Ltd., electrical engineers, an establishment controlled under 
the Munitions Act, 1915. According to a report of the case 
published in the Times for October 17th, plaintitf alleged that 
he had been wrongtully expelled by resolution from the 
union, and he asked tor a declaration that since Avril 20th, 
1918, he had been a member of the union, and for an in- 
junction restraining the union from acting on and enforcing 
the resolution. It was alleged by the union as the reason for 
the plaintiff's expulsion that he, as foreman of the finn, 
allowed a fitter named Grint, who was not a member of the 
union, to work on board H.M.S. Melumpus. The plaintitt 
was not told under what rule he was expelled, but apparently 
it was under Rule 38 (b) for having disobeyed an order of 
the district comunittee. In 1915 a rule of the union was made 
that “‘ no wan be allowed to work aboard ship in the Port of 
London unless he has held a ticket for at least three months.” 
The plaintuf employed the fitter to work in the Melampus 
although he did not hold such a ticket; and it was for the 
alleged breach of that rule that the plaintiff was expelled. 

Our conteinporury states that Mr. Justice Lawrence, in 
giving judgment for the plaintiff, said that the plaintiff was 
told by Grint that he was a trade unionist, but that he had 
not a provisional ticket, and the plaintiff believed that. Mr. 
Cox, the shop steward, who thought a ticket was not a pro- 
visional licence to work at that time, was not sutistied, and 
Grint was disinissed. Mr. Muir said that us otticials they 
had to consider the men, and to work without friction they 
did not admit non-unionists. ‘The plaintiff seemed to have 
acted on the same principle, and the evidence did not show 
that he disbelieved the statement of Grint at the time. The 
first point was whether the district committee had power to 
expel the plaintiff. It was clear that to do that was only 
within the power of the branch comuinittee. He (his Lord- 
ship) could not accept Mr. Slesser’s argument on that point. 
The district committee had no jurisdiction, and they acted 
against all justice in expelling the plaintiff when he believed 
the statement of Grint about being a unionist. Under Rule 41 
there would have been jurisdiction, and the branch could 
have heard the complaint, but they did not. As to the hear- 
ing by the Executive Council, the plaintiff was not informed 
of it, and was not bound by it; he was not summoned. In 
fact, the executive did not look upon the hearing as an appeal 
to them, nor was it an original hearing. So there was no 
hearing at all by any tribunal which, under the rules, had 
power to expel the plaintiff. ‘The plaintiff was therefore 
entitled to the declaration and injunction which he asked for, 
and there would be judgment accordingly for him. 


EDWARDS v. HEWLETT. 


In the City of London Court, on October 14th, before 
Judge Atherley-Jones, K.C., Mr. Ernest E. Edwards, 
trading as E. E. Edwards & Co., electrical and general 
engineers, l, Cullum Street, claimed £39 14s. against 
Mr. Harry Hewlett, publican, of Stepney, for over- 
hauling his electric light installation, and for other 
electrical and telephone work put in. Defendant had paid 
£5 15s. on account, and he had also paid £15 into Court In 
satisfaction of the claim with a denial of lability.—Mr. 
O'Malley, defendant's counsel, said there was a fixed contract 
made that the work would cost £10 to £15 at the most, and 
that it bad been done so badly that another electrician had 
had to be called in.—Judge Atherley-Jones said that he would 
try the question of agreement, and the figures would go 
before the Registrar, where experts would attend to support 
their respective sides.—Mr. Ellis Hill, plaiutiff’s counsel, said 
that the defendant wanted certam electrical work done at 
his premises, and he employed the plaintiff to do it. No 
price was agreed, and plaintiff's prices were fair and reason- 
able. When the work was done three complaints were made. 
The first was that some of the electric lights which plaintiff 
supplied went out, and one of the bolders went wrong. That 
was put right. It was also suggested that a switch had come 
off the wall, and that would have been put right but defen- 
dant’s wife refused. There was no complaint of excessive 
price. Everyone knew that work and labour were very 
expensive nowadays.—Edwards, the plaintiff, said there was 
a great difficulty in getting labour in December last when 
the work was commenced. He denied that he agreed to do 
the work for £10 or £15. There was no estimate given of 
any kind or description. Defendant told him he was quite 
satisfied with the work.—Mrs. Hewlett. defendant’s wife, 
eaid her husband was too ill to attend the Court. The electric 
light had been installed in her premises two or three years 
ago, and plaintiff suggested she should have some extra lights. 
und that some of the svstem: should be overhanled. Plaintiff 
suggested that some telephones should be put in from one 
yoom to another. She asked the plaintiff what the work 
would cost. and he said £10 or £15. Plaintiff's man took 
weeks and weeks to do the work, and she “ got fed up with 


him.” When the bill came in she refused to pay it because 
it was excessive. She was quite sure that the plaintiff pro 
inised to send her a written estimate, but it never came. 
Plaintiff would be very well paid with £15. She did not 
know that £27 had been paid for materials. She had since 
paid £16 to have plaintiff's work done properly.—Charles 
Turner, who was plaintiff’s assistant, but was not now work- 
ing for him, said he had heard defendant’s wife agree to 
£10 or £15. Plaintiff did not supply him with good materials. 
—Judge Atherley-Jones said that without casting any imputa- 
tion on the defendant’s wife, his view was that the agreement 
to do the work for £10 or £15 was not come to. He found 
accordingly, and directed the parties to go before an arbitra- 
tor to fix the amount of the items. 


BUSINESS NOTES. 


French Market for Electrical Goods.—Prior to the war 
a considerable amount of electrical goods was imported into 
France from Germany by French dealers in competition with 
other dealers handling French-made goods. The United States 
Trade Commissioner, who has been /oking into this business, 
thinks that most of the recent inquiries in these lines have 
come from the former class of dealers who have lost their 
connections. He gives instances of points worth noting of 
French standards, e.g., bayonet sockets instead of screw 
sockets, tumbler switches instead of snap switches, sheet- 
metal tube with crimped joint and lined with treated paper 
Instead of heavy metal couduit. This light conduit employs 
sleeve unions instead of screwed joints. ‘There have been 
inquiries regurding the conduit mentioned above, which is 
scarce in France at present. Other inquiries refer to: Multi- 
polar snap switches, tlush-type push-button switches, all fit- 
tings requiring hard rubber in their manufacture, high-candle- 
power, low-volt incandescent lamps for wmotion-picture 
machines. While there is a certain demand for the importa- 
tion of electrical goods in France at present, and while it :s 
undoubtedly worth while to solicit this business and to take 
orders, if possible, it is also well to bear in mind that there 
are French factories well equipped for making a full line of 
electrical goods, and that their production will be on the 
increase. 


Commercial Training at Marconi’s.—The problem of 
how a Londoner engaged In business can widen his educational 
attainments without undue strain has been solved by Mar- 
coni’s Wireless Telegraph Co. on new lines. Commencing 
last week, the company has introduced as an optional item .n 
the head office routine a series of classes in subjects likely to 
be of value in a business career. The ofticé day closes at five, 
und at that hour all members of the staff wishing to attend 
the new classes are provided with light refreshments free of 
charge. The classes commence at 5.15, and last one hour, 
so that at 6.15, when the tube traffic has eased, the Marconi 
staff can travel home in comfort with one hour’s useful study 
to their credit. ‘The classes at present arranged for embrace 
elementary Spanish, elementary and advanced French, mathe- 
matics, bookkeeping and theory of commerce (elementary and 
intermediate). They have been arranged by the company’s 
welfare superintendent, Mr. W. Randell, and are conducted 
by eight certified L.C.C. instructors. The entire expenses 
are borne by the Marconi Co., which has joined the Associa- 
tion for the Advancement of Education in Industry and Com- 
inerve, of which Lord Leverhulme 1s president. 


New Belgian Company.— lo further electric construc- 
tion works in Belgium, the Société auxiliare de Constructions 
clectriques de Belgique has been formed at Brussels. Among 
its founders are the Constructions électriques du Rhone (of 
Lyons) and the Société auxiliare des Traimmways et Chemins 
de Fer (Brussels). 

La Société Auxiliare de Constructions Electriques de Bel- 
gique iş the name of a new company which has recently been 
formed in Brussels (23, Rue de la Regence), with a capital 
of £48,000, to carry on business as electrical engineers. The 
Société des Constructions Electriques du Rhone (procedes 
Dick-Kerr) is interested in the new undertaking. l 

Quite a number of the electrical undertakings in Belgium 
are just now increasing their capital. Thus, the Societe 
d’Electricité de l'Est de la Beigique is advancing its canital bv 
£50,000 to £200,000; the Société d’Electricité du Nord de 
las Belgique from £240,000 to £320,000; the Société Inter- 
communale Belge d’Electricité, of Brussels, from £80,000 to 
£160,000; and La Société d’Electricité du Borinage, of 
Paturages, from £140,000 to £280,000. ` 


South African Demand for Miners’ Lamps. — The 
United States ‘Trade Commissioner at Johannesburg has been 
iuvestigating the South African market for miners’ lamps. 
for which there appears to be a keen demand. It is repo 
that one company is prepared to plave orders for 15,000 of 
such lamps annually. The Trade Commissioner has forward 
two samples to his Government, and notes that in particular 
they must be of strong construction. 
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Swiss Electrical Industry.—The yearly report of the 
Swiss Association of Manufacturers of Electrotechnical Speci- 
alities gives some maang particulars of the conditions of 
trade among the Swiss makers of accessory electrical appli- 
ances. For these firms the most urgent question is the supply 
of prime materials, such as electric steel, thin sheets, nickel, 
insulating material, electric porcelain, lamp globes, and sundry 
chemical products. Imports of these during the year were 
wholly insufficient, especially porcelain. In consequence, 
steps are being taken to start a factory for the last named, 
to meet a part at least of the home demand. The cost and 
difficulties of procuring imported goods had created a veritable 
crisis since the armistice. The general belief that prices would 
fall immediately as a consequence of the stoppage of the war 
had acted as a deterrent to the conclusion of business. Firms 
preferred to hold back and sought to cell off as much as 
possible of existing stocks, mostly manufactured at high cost. 
Exportation was likewise beset with considerable dittculty. 
Interdictions of importation and of transit by all the States 
surrounding Switzerland, led ultimately to the almost com- 
plete shutting up of the country’s outlets. Severe strictures 
are passed on French restrictions, even Swiss goods sold at 
the Lyons Fair being undelivered. On the prospects of the 
future the report states: ‘‘ Our industry will bie to face two 
dangers; in the home market we have to fear being swamped 
by cheap German products; on the other hand, some foreign 
countries are about to forbid the importation of our products 
or saddle them with heavy duties, just short of total prohibi- 
tion. We therefore demand that the Federal Council take 
such measures ag are needful for our protection. Measures 
taken by the Association to ameliorate its evil conditions have 
been in the form of creating a public opinion in favour of 
home-made goods by the distribution of printed pamphlets 
to this end, and the institution of what is called a ‘ Swiss 
week,” during which sellers are pledged to sell only Swiss- 
made goods. Great success has attended these * weeks,” and 
they have been held in each of the last three years. In a 
concluding paragraph the report summarises the policy of the 
Association as resistance to the flooding of Swiss markets with 
German products and a favouring of trade and exportation to 
entente countries, which, in the words of the report, ‘ure 
destined to become our best customers and suppliers.’’— 
L’Electricité. 

South African Electrical Market.—The South African 
Mining and Engineering Journal for September 27th reports: 
It is said that several Japanese manutacturers have notified 
their agents bere of big increases in electrical goods, especially 
in the form of wiring and cables, which are currently 
stated will amount to about 17 per cent. Another merchant 
said that he had been informed from Europe and from 
America that prices would certainly go higher, and he was 
of the opinion that this tendency of increasing prices would 
continue for some considerable time. Nor is it to he wondered 
ut if, in view of the continued labour unrest in Great Britain 
and America, the tendency should be towards higher levels. 
As a matter of fact, seeing the unsettled state of affairs in 
the old world and the consequent increasing difficulties in 
obtaining raw materials, no improvement is looked for for 
some considerable time.” 

Society Plans All-Electrical Christmas.—The; American 
Society for Electrical Development has announced & cam- 
paign to make this an All-Electrical Christmas. Representa- 
tives of the society have just completed a survey covering 
16 States and the Province of Ontario, Canada, during which 
electrical conditions in every branch of the industry were 
studied at close range. In most cities the contractors, dealers, 
jobbers, and manufacturers reported the greatest demand in 
their experience. Manufacturers and distributors of electrical 
specialities particularly are far behind on orders, and dealers 
in these devices are finding a ready sale. As one retailer ex- 
pressed it: ‘‘ For the first time in the history of electrical 
appliance selling in this city people are coming into the store 
to buy large and expensive specialities, which heretofore we 
had to go out and sell with the hardest kind of selling.” Based 
upon this information, the society has prepared complete and 
comprehensive sales and advertising material for holiday 
selling. 

Private Companies : their Utility and the Exemptions 
they enjoy.—The modern business world bas become so accus- 
tomed to the principle of trading with limited lability that 
one may be pardoned for forgetting that this principle was 
only established in 1855, and although there was a stage 
when a prejudice—not entirely unmerited—was felt against 
such companies, there is no doubt that the vast proportions 
of present-day industries, with their innumerable ramifica- 
tions and complex relationships are to a large extent being 
developed through the facilities afforded by this mode of 
carrying on business. The association of persons for purposes 
of trading dates back, however, to remote times, being com- 
mon in India, where a large part of Hindu law deals with 
the regulations of companies and guilds, whilst partnerships 
of merchants known as Gildw Mercatores were in vogue In 
the ancient Roman Empire. In England the grant of 
charters to the Bank of England, the East India Company, 
E Hudson Bay Company, and similar enterprises, was fol- 
owed in the eighteenth century by incorporation by Act 
of Parliament, a method adopted for the formation of canal, 
railway, ‘water, and gas companies. In 1900 and subsequent 
years this method has been used for the incorporation of 


electric power companies, as affording better facilities for the 
acquirenient of rights of a semi-public nature, such as the 
acquisition of land, the breaking up of roads, &c. The 
obtaining of a charter or the promotion of a Bill in Parlia- 
nent is, however, unsuited to cases where such rights are 
unnecessary, and once the fundamental principle of registra- 
tion with limited liability was established the advantages were 
so widely recognised that enactments applying it have now 
been placed upon the Statute Books of almost every civilised 
country. In the British Isles this possibility gradually led 
to the registration of private businesses with limited liability, 
and in 1907 the Legislature accorded full recognition to the 
‘“‘ private company,” thus giving the advantages of partnership 
without incurring its attendant serious disadvantages. The 
growth of private limited companies is proceeding apace, as 
the recent publishing of the ninth edtion of '‘ Private Com- 
panies; their utility and the exemptions they enjoy,” suffi- 
ciently testifies. This book of 71 pages (1s. 4d., post free) by 
Mr. Herbert W. Jordan, of the well-known firm of Jordan and 
Sons, Ltd., will be found of great benefit to those who are 
interested in this branch of company legislation, and will 
enable them to ascertain the method and advantages of con- 
version, with the exemptions and restrictions applicable to 
such companies. 

We have it on good authority that the law is a *' hass,” 
but ignorantia lec non excusat, and the oftice of director or 
secretary of a company, either public or private, is one that 
should not lightly be undertaken. Such offices have serious 
responsibilities, and the Companics Acts, 1908 to 1917, contain 
many pains and penalties which the Courts may and do 
inflict for default, as may be seen from the not infrequent 
accounts of prosecutions for dereliction of duty. Should the 
well-meaning official be, however, too fully engaged in the 
details of business to read through a number of Acts, and 
vet be desirous of acquiring such knowledge, he may readily 
do so from the fourth edition of ‘‘ Reminders for Company 
Secretaries ’’? (32 pp., 11d.. post free), written. and published 
by the same author and publishers at 116 and 117, Chancery 
Lane, W.C.2, the publishers making a speciality of filing 
such documents as must be sent to the Registrar of Joint 
Stock Companies. 

Roth books are carefully and clearly printed in large type, 
and should prove useful to those whose duty it is to see that 
the provisions of the Coinpanies Acts are observed, the con- 
tents being carefully condensed to give the Peona, of 


” necessary information. | 


Bravo Dunedin!—We are indebted to a New Zealand 
correspondent for a copy of a local newspaper dated July 30th, 
reporting the proceedings at the Dunedin City Council when 
it was resolved to give preference to a British tender for 
electrical plant over an American tender which was £800 
less. The Council, says the report, decided to accept the 
tender of the British Westinghouse Co. for a synchronous 
motor for Half-Way Bush, although the American General 
Electric Co.’s tender was £3,258, as against the British firm’s 
44,070, and the latter required a longer term for delivery. 

Councillor Shacklock, in introducing the matter, said that 
at the last meeting of the council the matter of accepting a 
tender for the motor had been held over for further informa- 
tion by cablegram. This had been received, and the engineer 
recommended that the tender of the British Westinghouse Co. 
be accepted. The purpose of recommending this tender was 
to obtain a motor of English manufacture. An American 
machine could be obtained for £800 less, and delivery got in 
five months, whereas the British machine could not be 
delivered for nine months. The delay might involve some 
restriction on the users of electric power. He would move 
that the tender of the British Westinghouse Co. be accepted, 
provided delivery be given in nine months. 

Councillor Sincock asked would the Westinghouse machine 
be a more durable machine, and what loss was involved to the 
small users (at present restricted) in the fact that the machine 
would not get here for nine months. Unless there was some 
defect in the American machine he felt inclined to adhere to 
their original idea of getting the American machine, which 
could be secured quicker. 

Councillor Clark said he was surprised to hear Councillor 
Sincock. He hoped the Council would not go beyond the 
Empire because a little inconvenience or money was involved. 

Councilor Shacklock, in reply, said the British Westing- 
house machine was quite satisfactory. The department would 
do its best to meet the demands of the consumers without re- 
strictions, and if such were necessary it would be only in the 
depth of winter. 

The tender was accepted. 


Service Notes.—Application for the free discharge of 
electrical fitters from the Royal Navy cannot be entertained, 
it is officially notified. Exceptional cases, however, may be 
considered. An Admiralty Committee is to meet and izquire 
into the conditions of service of the signal, telegraphist and 
detector branches. Every facility is to be given the com- 
mittee, which will make a round of the chief naval home 
stations, taking evidence on the subject. The detector 
branch is a comparatively new one, and owes its origin to the 
late war. Its members are in charge of the most delicate 
electrical apparatus such ag was used for the detecting of 
approaching submarines. 
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New Italian Electrical Companies.—'! he Societa Generale 
dialani dt ‘kransporti Autoelettricl has been formed at Milan 
with a capital of 2,000,000 lire, to further city transport with 
electric venicies. 

With a capital of 1,000,000 lire has been constituted at 
Venezia a company styled Veneta Lmpiantis Maternal Klectro 
Meccanici, for the munutacture of electnic Lght and power 
inaterial, 

‘here has been formed at Rowe, with a capital of 2,000,000 
lire the tabbriıca Apparecchi ‘Lelefonici e Material blettrici, 
whose speciality Is the manufacture of telephonic and other 
electric apparatus. 


At Verona s company has been formed with the title- 


Antonelle e Orlando, tor the manufacture of electric bread 
und pastry baking ovens and other electrical apparatus. lts 
capital is 50,000 lire. 

The Societa Anonimna per Impianti Elettrici, with seat at 
Salcito (Campobusso), has been established for the production 
and distribution of electricity tor public and private uses. 
dts capital is 130,000 lire. 

A Societa Radiotelegratica Italiana is under formation, with 
a capital of 3,0U0,UUO lire, for the foundation in Italy of a 
native industry in ull electric departments, and particularly 
that of wireless, and thus render the country independent of 
outside assistance. The banking firm of Martini-Busagni, De 
Vecchi e Ca, of Milan, a newly-formed institution, is at the 
head of this scheme. 


New French Electrical Companies.— The Compagnie 
Electrique de Franche-Comté (J. bossert et Cie) is about to 
increase its capital by the issue ot 6 per cent. bonds to the 
value of 400,000 francs. 

The Société Electrométallurgique du Centre has been formed 
at Lyons, witb a capital of 1,000,000 francs, to further the 
industry and trade in metallurgy and mechanics in gencral 
and in scientific apparatus and the manufacture and sale of 
1/10 to l H.p. motors, &c. 

With a capital of 500,000 francs has been established at 
Paris ‘ Le ‘Téleautomate ’’: Société pour l'exploitation d'un 
nouveau systeme téléphonique, with a capital of 500,000 frances. 

The Société d’Appareillave électrique et mécanique “ Yole ” 
is the style of a company started at Roubaix (Nord), with a 
capital of 50,000 fr. 

For the planning and carrying out of public works con- 
nected with the generation and distribution of electricity, the 
Compagnie Industrielle de Travaux et d’Entreprixes élec- 
triques has been constituted at Paris with a capital of 
500,000 fr. 

Under the style of Société * Intens,” lumière, chateur ct 
force, a company has been formed at Paris, with a capital of 
60,000 francs, to carry out electric undertakings. 

André Savary ect Cie is the title of a company constituted 
at Paris for the manufacture of electrical machines. Its 
capital is 150,000 frances. 

I,’Electro-fourniture, with a capital of 10,000 francs, has 
been formed for the object indicated by its name. 


Catalogues and Lists.—Mrssrs. BATTERIES, LD., 


Redditch.—_Twenty-page pamphlet, excellently illustrated, des- 


cribing the “ NI-FE™ accumulator (Jungner system—nickel—iron 
—alkaline), its constructional features and characteristics. 

THE AGRICULTURAL AND GENERAL ENGINEERS, LTD., 50, Pall 
Mall, London, S.W. 1.—We were somewhat startled when we saw 
umong our post the other day a pamphlet bearing the letters 
A.E. and G. upon its cover. Our normal composure returned, how- 
ever, when inside we found the work to relate to the policy of 
the “ A.G.E.” the engineering trade amalgamation to which we 
referred in our last issue. A page is devoted to each of the firms 
included in the amalgamation, and the manufactures that they 
produce. | 

AUTOMATIC AND ELECTRIC FURNACES, LTD., 281-283, Gray's Inn 
Road, London, W.C. 1.— Bulletin No. 15, describing the magnetic 
aclerometer and its uses. 

THE ILFORD Dry BATTERY Co., 83, Wool Exchange, Coleman 
Street, London, E.C. 2.—Priced leaflet relating to the Reve patent 
combined pocket battery and case. 

BRITISH INSULATED AND HELSBY CABLES, LTp., Helsby, near 
Warrington.—Illustrated pamphlet No. M 82 gives a description of 
the use of the Helsby condenser for lighting circuits, together with 
a simple diagram of connections. Pamphlet No. P157 gives 
a description of the following: Yellow stoving varnish, yellow 
oil-resisting varnish, yellow air-drying varnish, black stoving 
varnish, quick-drying black varnish, anti-acid preservative varnish. 
together with directions for use and the results of pressure tests 
made with these varnishes. Illustrated pamphlet No. P 1565. 
12 pages, describes a new type of porcelain insulator for ship- 
yard work, secondary insulation of pole lines, trolley-wire and 
H.T. overhead-line insulators, &e. Catalogue No. F 1, of 40 paves 
of well-illustrated matter, printed in the Swedish language, 
describes cables, insulating materials, insulators of all classes, 
fuse and distribution boxes, H.T. and L.T. junction boxes, switches 
and fuse carriers, rail bonding, trolley wires and insulators, energy 
meters, magnetos, primary cells, pinions, catenary suspenders. 
vc. Pamphlet No. P 162 gives particulars of “Prescot” paper 
pinions. 

THE SUN ELECTRICAL Co., LTD., 118-120, Charing Cross Road, 
London, W.C.2.—Pamphet No. 290, containing illustrations and 
descriptions of three new models of Sunlite lantern for half-watt 
Jamps, 


Tus Power PLANT Co., Lro., West Drayton,. Middlesex.— 
Booklet (List No. 13) 0n mechanical power transmission dealing 
with gearing. gear shapers, thrust blocks, and flexible couplings, 
and giving some information about the firm and the specialities 
supplied by it. , 

TURNER Bros,’ ASBESTOS Co., Lro., Rochdale.—Pamphlet on 
insulation of boilers and pipe-lines in connection with heat 
radiation and fuel economy. ne 

THE GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, 
London, E.C. 4.—Bvoklet (O.S. 2,198, August, 1919) dealing with 
Osram G.E.C. automobile type lamps, specially designed for 
automobile and aeronautical work. — 


Book Notices.— Business Organisation and Manayenienl 
is a new monthly mazagine (ls. 6d. net) published by Sir Isaac 
Pitman & Sons, Ltd.—It is a high-class production, containing a 
larve volume of matter calculated to be of service to accountants, 
secretaries, managers and others engaged in commerce or industry. 
Among its many articles we observe contributions by Sir C. W. 
Macara on “Industry in Peace,” “ Motor Transport v. Rail Trans- 
port,” by G. B. Lissenden ; ‘* Costing as a Sign-Post to Efficiency,” 
by E. Miles Taylor; “ An Industrial Magna Charter,” by G. 
Mappin: ‘Machinery for Capitalisation of Reserves,” by F. D. 
Head ; “Systems of Offce Lighting,’ by Leon Gaster; `“ Wages 
and Production,” by P. D. Leake, &c. | o 

We have received from the Eagle, Star and British Dominions 


Insurance Co., Ltd., another of its series of nicely-produced annual 


pocket volumes. It is a charming little book in which the baby 
has everything its own way, as, of course, it should do—for a time. 
Entitled “ Baby-—from Bud to Blossom,” it tells in a most interesting 
way how the mother may bring the child through its early troubles 
until it reaches the age when, in the later educational years, it 
becomes a special financial burden to the parents, The latter then 
find the book closing quite unobtrusively with particulars of insur- 
ance plans for helping them smoothly through those perplexing times. 

“Carry On,” a publication of which only two numbers were 
printed. has been issued by the Underground to all members of 
the voluntary and loyal staff who rallied to the company’s side 
during the recent strike. No. 2, the souvenir number, contains 
many illustrations, among which are the engine room at Lots 
Road and Wood Lane, the car works, the coal conveyor, and the 
boiler house, and several of groups of employés, meetings, and the 
accommodation. 

“The Meaning of Mazda.’—The B.T.H. Co., as an item in its 
new season's publicity campaign, has issued a most attractive 
painting book tor children, describiny in simple terms the mytho- 
logical origin of the word "Mazda. which in ancient Persian 
means the “supreme light.” A number of line drawings are 
employed to illustrate the progress and issue of the age-long 
combat between Mazda—the spirit of light—and the swart and 
malevolent Angro, who personifies the darkness which has. been 
finally routed by the Mazda half-watt type lamp. These pictures 
afford an opportunity for the artist of tender years to exercise his 
embryo talent with crayon or brush. Limited quantities of this - 
booklet (L 129) will be supplied, overprinted with contractors’ 
names and addresses, on application to the British Thomson- 
Houston Co., Ltd., 77, Upper Thames Street, London, E.C. +. 

‘The Thermionic Valve and its Developinents in Radiotelegraphy 
and Telephony.’ By Dr. J. A. Fleming, F.R.S. Pp. xv + 279; 
firs. 144. London : Wireless Press, Ltd. Price lbs. 

“ Mechanical Engineering” for 1920 (Foster's Pocket Reference 
Books). Manchester : Frank Foster, 98, College Road, Whalley Range. 
Price 2s. net (2s. 2d. post free). | 


- Lead.— Messrs. G. Cawson & Co. report :—‘ The market 
generally closes at an irregular advance of lds. to 25s, per ton. 
At the close October and November lead has been done at 
£28 lis. 6d.; December, £29; January, £29 to £29 5s.: and 
February, £29 7s. 6d. to £29 10s. The outlook points to a 
continued firm market should speculators continue their operations : 
although, after the big advance, we think caution is necessary.” 

MESSRS. JAMES FORSTER & CO, report :—" The speculation in lead 
has again this week been rampant. In the last two weeks 
prices have advanced nearly £3 per ton all round, and with such an 
eee ' Bull ` account open, the position can scarcely be called 
sound.” | 


Dutch Wages Dispute.— The Netherlands General Metal 
Workers’ Union has issued a notice intimating that negotiations 
have been proceeding since July with the electrical engineering firms 
regarding the introduction of the eight-hours’ day and a new wages 
agreement based upon the existing collective agreement. As it 
has been impossible to reach an understanding on the basis of the 
Union’s demands, the Netherlands Vereeniging van  Electro- 
Technische Werkgevers (Employers’ Association) is now threatened 
with the prospect of a strike. 


Stolen Cable.—At Preston Sessions, on October 16th, 
on a charge of stealing 6 cwts. of copper cable and 18 cwts. of 
scrap lead, the property of the Blackpool Electricity Committee, 
Thomas Allan Smith (29) was sent to hard labour for three 
months ; Jos. Regan (35), an army pensioner. was sentenced to four 
months in the second division ; and Richard Smith (21) was found 
not guilty and discharged. 


Auction Sales.—MeEssrs. LEopoLD FARMER & SONS 
will sell by auction at 2, Martin Street, Broadway, Stratford, on 
November llth, the galvanisine and nickel plant and tools of 
Electric Galvanisers, Ltd. The ASSETS Auctions Co., LTD., will 
sell by auction on October 29th. at 119-121, Newington Causeway, 
S.E., a quantity of electrical fittings, sc. See our advertisement 
pages to-day, 
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The Romanian Elektrica.— The Elektrica Co., of 
Bucharest, which was formerly the Rumanian’ branch of the 
German Lahmeyer Co., of Frankfort, and was placed under seques- 
tration during the war, reports net profits of £19,000 for 1918 on 
a paid-up capital of £320,000. The Lahmeyer Co. retained a 
large shareholding on the transformation of the branch into a 
Rumanian company, but the Germans now claim, as usual, that 
these shares were transferred to Swiss ownership "a long time ago.” 


A Dutch Wire Lamp Issue.—A pplications for subscriptions 
to 500 6 per cent. cumulative preference shares of 1,000 fi. in the 
N.V. Metaaldraad Lampenfabriek Volt, of Tilburg, have just been 
made in Holland. It is stated that the additional capital is required 
partly to cope with the constantly increasing business and partly 
to enable the company to participate in a similar undertaking. 


The French in Alsace-Lorraine.—The formation has 
just taken place at Nancy of the Société Alsacienne et Lorraine 
d'E:ectricité for the purpose of studying and distributing energy, 
principally in Alsace-Lorraine. The promoters are the Compagnie 
Thomson-Houston, the Millery- central station, the Société 


Alsacienne de Constructions Mecaniques, the Société des Forces’ 


Motrices du Havt-Rbin, the Ronchamp Colliery, and the banks in 
the redeemed provinces. The share capital is £40,000, although 
intended to be increased to £1,000,000. 


The English Electric and Siemens’s.—It is reported 
that arrangements are far advanced for the purchase of the 
business of Messrs. Siemens Bros. Dynamo Works, Ltd., by the 
English Electric Co., Ltd. 


Bankruptcy Proceedings. — E. CLONEY, tramways 
divisional superintendent, 5, Albans Road, Parliament Hill Fields, 
N.W. 5. First dividend 5s. in the £, payable at Carey Street, W.C. 


Patent Restoration.—An order has been made restoring 
the following patent :— 

No. 28,953 of 1912. Pascal Marino, “Salicylate electrolytes for 
use in the electrolytic deposition of metals or metallic alloys.” 


Non-Ferrous Mining.—At its meeting on October 13th, 
the Board of Trade Committee appointed to consider and report 
upon non-ferrous mining in the United Kingdom, decided to deal, 
in the firat instance, with tin-mining, and will proceed forthwith 
to take evidence. Subsequently it will take up the question of 
zinc and lead-mining. 

An E.D.A. Leaflet. — The Electrical Development 
Association has issued a leaflet (E.D.A. 24) on “The Minimum 
Charge,” for the use of supply engineers. In simple language it 
explains the necessity and the justice of the charge, a payment for 
readiness to serve ` when no energy is actually consumed, which 
disappears, if as little as two or three units a week is consumed. 
Copies can be supplied from stock. 

Government Sales.—In No. 10 of “Surplus,” the 
publication of the Disposal Board, Ministry of Munitions, which is 
on sale, the Electrical Stores Section has been merged in the Plant 
and Machinery Section. . 

Liquidatlons. — Harry W. Cox & Co., Ltp.—On 
September 27th, at 84, Acton Lane, N.W. 10, it was resolved to 
wind up voluntarily, with Mr. R. H. Morphy as liquidator — 

BACHELET FRENCH SYNDICATE, LTD.—Meeting, November 24th, 
at 3, St. James’s Street, London, S.W., to hear an account of the 
winding up from the liquidator, Mr. J. S. Murray, 


Another Amalgamation. — It is announced that Messrs. 
Stothert & Pitt, Ltd., of Bath, and Messrs. Torrence & Sons, Ltd., of 
Bristol, are to amalgamate. 

Trade Announcements.—Mr. W. A. Hove, electrical 
engineer and contractor, has moved from 115, Cannon Street, 
E.C. 4, to 19, Southampton Buildings, Chancery Lane, W.C. 2, to 
which address all correspondence should be directed. 

THE ENTERPRISE MANUFACTURING Co.. LTD., Gun Street 
Electrical Works, Bishopsgate, London, E. 1, have been appointed 
sole London agents for the Ironclad Switchgear Manufacturing 
Co., of Balsall Heath, Birmingham. They send a priced circular 
showing the first of a series of Ironclad switch and fuse gear, of 
which they carry stocks in London. 

MEsses. DRAKE & GORHAM WHOLESALE, LTD., have removed 
their Liverpool branch to 614, Bold Street, Liverpool. 

Mr. W. J. CANNON, late of the Thanet Electric Co., has com- 
menced business as an electrical engineer and contractor at 
38, Gordon Road, Margate. 

Mr. C. H. Scott, late R.E., has commenced business as an 
electrician at 50, Nelson Street, Bridlington. 

Messrs. Welco Patents have appointed Mr. W. T. RAWCLIFFE. 
late of the General Electric Co., Ltd., Manchester, as their sales 
representative for Welco electric fire stoves, fixing frames, &c. 
His address is 3, Greengate, Victoria Bridge, Salford, Manchester. 

Mr. H. SMITH has removed to larger premises at 12, Longside 
Lane, Bradford. 


Metal Quotations in Germany.—The Metal Exchange 
Department of the Berlin Stock Exchange, in the absence of a 
definite price basis for metals, has decided to publish twice weekly 
prices of metals according to contracts entered into on the 
exchange, and in the open market in Berlin. The quotations will 
concern electrolytic copper, refined copper, tin, spelter, lead, 
aluminium, nickel, &c. Among the names of the Committee who 
are to fix prices are to be found those of Beer, Sondheimer & Co., 
Aron Hirsch & Sons, the Berlin-Hagen Accumulator Co., the 
A.E.G., Hirsch Copper and Brass Co., and Siemens-Schuckert. 


A Removal to Holland.—It is reported from Halle on the 


Saar that the firm of Th. Müller, of Zerbst, makera of dynamos 
and motors, have disposed of their manufacturing rights to Holland, - 


aan have sold their site to the Franz Braun Machine Tool Co., 
erbat. | 


American Export Plans.— According to the Financier 
the United States Steel Products Co.,,which is the export organisa- 


tion of the United States Steel Corporation, is opening a branch 
office at Rotterdam. 


Tough Rubber-Covered Cable.— Now ‘that the demands 


of the Government have slackened, the Pirelli-General cable works ’ 
(Southampton) for the production of tough rubber-covered | 
cable ia devoted to the production of this cable for private, as 


distinguished from Government, use. G.E.C. tough rubber-covered 
cable is made in all sizes, either single cored, twin, or three cored, 


and is specially suitable for use where a flexible cable, likely, to be 


subjected to rough usage is required. In all cases, each core, 


which is of the best H.c, tinned copper wire, is insulated with 


pure and vulcanised india-rubber, in accordance with C.M.A. 
standards, and the whole then sheathed with tough rubber, this 
being water, oil. alkali, and acid proof, and will stand up to the 


roughest use to be met with in industrial work. For house wiring . 


it posseases the valuable feature that it can be put directly into 
new plaster.. On account of its peculiar qualities, special 


provision is made in the wiring rules of the Institution of Elec- — 


trical Engineers for the use of this cable. 


LIGHTING AND POWER NOTES. | 


Accrington.—Price Increase.—The T.C. has decided 
to charge for lighting a flat rate of 7d. per unit, and for heating 
and domestic use, other than through a separate meter, of 24d. per 
unit. A fixed charge of 15 per cent. per annum on the rateable 
value of the house occupied, plus a charge of 2d. per unit for all 
units consumed, is to be made. For power, 4d. per B.T.U. for the 


first 100 units consumed per quarter, and for all over 6,000, 14d. l 


will be charged. 
Ballymote (Co. Sligo).—E.L. ScuemMr.— The elec- 


trio lighting scheme is now far advanced, and it is hoped that . 


the installation will be made before the-end of the year. The 


work of preparing the power station ia being entered upon this 


week, and the machinery is expected to arrive without delay. - 


Bradford.—SuortaGE oF Supriy.—Owing to lack of 
plant caused by the breakdown of the 5,000-Kw. Westinghouse 


turbine at the Valley Road Works, the Corporation has linked up 


with the Yorkshire Electrical Power Co., and is thus obtaining 
a supply of 1,000 Kw. If it is found impossible to cope with 
the load, it has been suggested that the employés in the textile 
trades should start and finish an hour earlier than at present, so 
that the traffic may be eased at the rush hours. area 


Sonth Afriea.—CaPE Town.—At a special meeting of ` 


the T.C. held on September 16th last, it was decided to appoint 
Mr. Charles H. Merz, of the firm of Merz & McLellan, consulting 
engineer to the Council. Mr. Merz has undertaken to advise the 
Council generally in connection with the development of the 


Council's electric light installation for a fee of £600 per annum, . 


plus certain charges for time spent by members of the staff of 
Merz & McLellan upon work referred to them, also plus travelling 
and other expenses. The present capacity of the Council's plant is 


8,000 KW., but the power station, Mr. Merz reported, was capabie ' 


of containing machinery to generate 20,000 Kw. . 
Carmarthen.— PRICE Increase.— The B. of T. has 


- 


authorised the E.S. Co. to increase the maximum charge from 7d, 


to 9d. per unit as from September 29th last. . 
Chesterfield YEAR'S Woktkinc.—The annual accounts 


for the past year show a dèficit of £1,272. The income from ` 


lighting was £5,502, compared with £7,918 in 1914. The total 
revenue for the year was £24,731, against £24,443 in the previous 
year. Number of units sold was 4} millions, of which 3} millions 
were used for power. Since 1914 there has been a capital expenditure 
of £34,000. n eR a E Bn" 
Continental. — ALSACE LORRAINE. — La Compagnie 
Thomson-Houston. of Paris, and the Société Alsacienne et Lorraine 
d’Electricité are interested in a scheme for the establishment of 
plant to utilise the water power of the river Rhine at various 
points for the generation of electrical energy. -- ` o: 
FRANCE.—The Ministry for Industrial Reconstruction has pub- 
lished the details of the programme of reconstruction in the 
liberated regions, as follows :—(1) Starting in working of the central 
stations at Lille, Valenciennes, Jeumont, and continuance of that 
at Hierson, set up by the Germans, and now taken over by the 
State ; all these stations generate three-phase current at 50 cycles 
per second in groups of 5,000 KW. ; (2) construction and putting 
in a state of working of the junction lines at 45,000 volts 


between Lille, Valenciennes, Douai, Cambrai, Jeumont, and Hierson ; . 


(3) construction of 45,000-volt junction lines between the stations 
at Noeux and Bully-Grenay in the Pas-de-Calais section, and those 
at Pont-A-Vendin, Lille and Douai ; (4) connection together of the 
stations in the Pas-de-Calais section; (5) connection of .the 


46,000-volt Nord section network with that of the Paris region by“ 


means of a 90,000-volt line from Pont-à-Vendin and Donsi, and 
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passing through Arras, Albert, Montdidier and Creil ; (6) creating, 
or restoring by means of concessions, mains from the above stations 
or from the junction network. Lastly, the programme contem- 
plates the utilisation of the hydraulic energy of the Rhone and the 
Rhine. 

SPAIN.—Under a concession recently granted, plant is to be 
established to utilise the water power of the river Segura, near 
Ulla, in the generation of electrical energy. 

BELGIUM.—Although the demand for electricity was never greater, 
the Société Electrique Anversoise, of Antwerp, is finding it very 
difficult to carry on. Thus while the output during the financial 
year 1918-19 amounted to no less than 5,849,894 Kw.-hours, as 
against only 3,759,682 Kw.-hours in 1917-18, the balance-sheet 
shows a loss of about £29,000, this being due to the greatly 
increased cost of necessary materials, coal, &c. 


Burnley. — ExTEeNnsions. — The Sub-Committee has 
decided to recommend the Council to proceed as guickly as 


possible with a proposal to install in the existing station a 


3,000-Kw. turbo-alternator, at an estimated cost of £62,000, and to 
obtain borrowing powers to cover the contemplated expenditure. 


Dover.—Price INcreask.—The T.C. has applied to the 
B. of T. for power to increase the charge for electricity for lighting 
to 9d. per unit, and to charge for the current quarter 8}d., with 4d. 
discount for prompt payment. On the maximum demand scale the 
charge is to be the full lighting rate for the firat 44 hours plus 4d. ; 
for power, 4d,; and for heating and cooking, 24d. When the 
yearly accounts of consumers do not reach the minimum charge 
of 11s. 8d. per quarter, that charge is to be enforced. 


Dunblane.— E.L. Scureme.—The T.C. has decided 


upon an electric lighting scheme for the town. 


Dondee.—New Switcuerar.—The E.C. has accepted a 
tender for the supply of E.H.T. switchgear at Carolina Park station, 
at a cost of £14,150. 


Edinburgh. YEaR’s Workinc.—The annual accounts 
for year ended May 15th, 1919. show a revenue of £186.465, and a 
total expenditure of £126,795; a gross profit of £59,670, which, 
with £3,659 transferred from reserve fund to meet these 
charges, was disposed of in the following manner :—£14.513 to 
interest on loans, &c. ; £9,234 income-tax ; and £39,582 to liquida- 
tion of debt ; units generated were 25,599,789, against 26,203,766 ; 
total units sold were 20,565,249, compared with 20,945.404 ; 
during the previous year. Number of units expended in distri- 
bution and unaccounted for, 2,012,771. 

STREET LIGHTING.—Electricity is superseding gas in the streets 
in the housing area at Gorgie. 


Continental. F RaNcE.—Both the ports of Havre and of 
St. Nazaire are to improve their port equipments, the former 
having been authorised to spend 770,000 fr. on the purchase of 
eight 1,500-kg. electric cranes with rails and cables, and the latter 
to set up 17 capstans, two electric cranes, and six steam cranes. 


Glaslyn.— New Scoeme.—The North Wales Power Trac- 
tion Co. estimates the cost per mile of transmission line to supply 
Portmadoc, Criccieth, Pwllheli, and Nevin with electricity at 
£1,500 for a single circuit line, making a total of £60,000 for the 
whole scheme. 


Godalming.—Price INcreEasE.—The B. of T. has 
granted the Urban E.S. Co., Ltd., an order to increase the maximum 
charge for electricity to 9d. per unit. 


Grays.—Prices.—The U.D.C. has decided to abandon 


the decision to make a minimum charge for electricity of 6s. 6d. per 
quarter, as there is no provision in the prov. order for such a charge. 


Horsham.—Price IncrEasE.—The U.D.C. has increased 
the price of electricity from 7d. to 8d. per unit for lighting, and 
from 24d. to 3d. for heating and power. 


India.—Simta.—The M.C. *is extending its installation 
by 500 kw. A contract has already been placed with Messrs. 
Siemens Bros. for the supply and laying of six miles of H.T. under- 
ground cable, and it is expected that orders will be definitely placed 
for the supply of additional running plant, switchgear, &c. Four 
new sub-stations will be erected, and a 600-Kw. turbo-alternator is 
to be installed in the power atation. It is also intended to replace 
one of the existing exciter sets by one of sufficient capacity to 
excite all the alternators in the station. There appears to be 
every prospect of another new scheme materialising in the near 
future.— Indian Engineer, 


Kidderminster, — Prorosep Price IncrEase. — The 
Corporation _has refused the application of the Shropshire, 
Worcestershire, and Staffordshire E.P. Co. for permission to increase 
the lighting rate from 6d. to a fiat rate of 8d. per unit. 


Linthwaite.— Street Ligutina.— The Huddersfield 
E.C. has decided to carry out the lighting at £3 plus 10 per cent. 
per lamp. 

‘Lismore.—New Sration.—The Ballyin Mills are 
shortly to be converted into a power station for public and private 
lighting purposes. 

London. — BETHNAL GREEN.—In July, 1916, the 
the Council approved of a sale or return scheme submitted 


by the British Thomson-Houston Co.. Ltd., for the supply 
of three-phase motors. For some eonsiderable time past, on 


account of war conditions, this scheme has not been in operation 
to any material extent, and the company now intimates that the 
scheme must remain in suspense for the time being. The company 
is prepared, however, to accept an order for motors and invoice 
them two to three months after delivery. It is important that 


' the Council should obtain a stock of motors at a very early date, 


and it is estimated that the cost of motors which should be 
ordered immediately will be £3,750. As a matter of emergency, 
the Committee has authorised Mr. Couzens to obtain a quotation 
from the British Thomson-Houston Co., Ltd. 

FULHAM.—According to the daily Press, at the first meeting of 
the Profiteering Committee, held on Wednesday last week, among 
other complaints was one against the Borough Council for making 
an unreasonable profit on electricity. 

ISLINGTON.—PRICE INCREASE.—The B.C. has increased its 
charges for the supply of electricity by 20 per cent. 

SPEPNEY.—YEAR’'S WORKING.—The annual accounts for the year 
ended March 3lst, 1919, show a gross profit of £65,680, repre- 
senting rather more than 94 per cent. on the averaged total capital 
expenditure at the end of the year, and nearly 14 per cent. on the 
outstanding balance of the loan account. Against this amount 
the interest on loans, bank overdraft, repayment of loans, &c., has 
to be charged, and after adding certain small items of mis- 
cellaneous income, a net profit of £22,245 was realised. £21,111 
was added to the reserve fund. The total number of connections 
at the end of the year in question was 1,090,312, Station capacity, 
16,500 KW.; maximum demand, 9,720 Kw., units generated, 
28,811,770 ; units purchased in bulk, 2,087,262 ; total 30,899,032, 
an increase of 660,526 units; total units sold, 25,383,085, an 
increase of 502,368 units on the previous year ; total cost in pence 
per unit sold, 1°437d. ; income per unit sold, 1°647d. 


Midgley (Yorkshire) —E.L. Scuemė.—The District 
Council has decided to ask on what terms Halifax Corporation 
will supply the area with electricity. 


Birmingham.—NercHELLS StatTron.—The concrete piling 
work on the site of the new station is nearly finished. and the 
superstructure is well in hand, and it is hoped that the plant may 
be introduced by April next, a> that the station may be ready for 
the winter load in 1920. Contracts to the value of £120,000 have 
already been placed for wcoden cooling towers by Davenport 
Engineering Co., for telpher coal-handling plant by Mitchell 
Conveyor Co., and for transformers by Ferranti, Ltd. 


Nelson.—New Scueme.—The T.C. has reported that an 
agreement has been arrived at with the Colne Council for the 
supply of electricity in bulk by Nelson, so that energy for 
both towns would be produced by Nelson. According to expert 
advice, the two towns combined could produce electrical energy as 
cheaply as it could be produced any where else. 


-Nottingham.—Price Increase.—It has been decided 
to charge a flat rate of 64d. per B.T.U., or at the rate of sd. per 
unit up to an amount equivalent to 200 hours’ consumption p-r 
half year, and 3d. per unit for all beyond that amount; 24d. per 
unit is to be charged for power. | 


Peterborough.— Year's WoRKING.—It is reported that 
the annual accounts for year ended March 31st, 1919, show a deficit 
of £1,214, which is due to increase in costs, which had not been 
met by an adequate charge for energy. The units generated 
amounted to 1,293,403 units, the greatest output yet recorded. 


Royston.— E.L. Scueme.—The Yorkshire E.P. Co. 
cannot proceed with the new scheme for supplylng Royston until 
the Electricity (Supply) Bill has been disposed of by the 
Government. 


_ Stoke Poges.——Mains Extension.—The Slough and 
Datchet E.S. Co., Ltd., is proceeding at once to extend its mains 
to Stoke, Stoke Poges, Farnham Royal, and Farnham Common. 


Swindon.—Prict IncrEase.—The T.C. has increased 
the charge for electricity for lighting and power by a further 25 
per cent., as from October lst, and for energy for the tramways 
by 10 per cent. 


Thirsk.—Town Licutinc.—The P.C. has accepted the 
estimate of the Northern Countries Electricity Supply Co. for the 
lighting of the town. 


Tilbury, — E.L. ScmeEME.— The Port of London 
Authority has informed the U.D.C. that it cannot supply elec- 
troity to the district for lighting purposes, as it has no energy 
to spare. 


Torquay.—Pricge INcrEase.—The T.C. has applied to 
the B. of T. for power to increase the maximum charge for eleo- 
tricity from 8d. to 1s. per unit. With regard to the supply to the 
Tramway Co., the Council has decided that unless the company is 
willing to agree to a fair price, it will apply, under the Courts 
(Emergency Powers) Act, for the suspension of the contract entered 
into with the company into 1912. 


Tullow (Leitrim).—E.L. ScHEME.—An expert is to 
advise on the cheapest and best method of lighting the town 
by electricity. 


_ Tunbridge Wells —Loan.—The Corporation is borrow- 
ing £30,000 for the extension of the electricity undertaking. 
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TRAMWAY AND RAILWAY NOTES. 


Aberdeen.—AccIDENT.—As a Corporation tramway-car 
was going along Gordon Street, on the 17th inst., the driver fainted 
and fell off the car into the street. The woman conductor was 
unable to reach the driver's platform owing to the crowd inside 
the car. After going about 100 yards the car ran into a van con- 
taining a number of children. Luckily, none of the occupants of 
the van was seriously injured. A young man on the top deck 
came down the front stairs, applied the brakes, and managed to 
stop the car as it was about to collide with a car in front. 


Ashton-under-Lyne. — PRoposeD PurcHase.—Arbitra- 
tion proceedings are shortly to be commenced in London for the 
purchase by the Ashton-under-Lyne Corporation and neighbouring 
authorities of the Oldham, Ashton, Hyde and Denton electric 
tramways, owned by the British Electric Traction Co. 


Birmingham.—The Ministry of Transport has extended 
until September 6th, 1920, the Corporation Light Railways Orders, 
1912, and (Quinton), 1913, for the completion of certain works. 


Bradford —NEw Cars.—Owing to increase in traffic, 
and in spite of the number of new cars on order, the Tramways 
Committee is prepared to buy good cars. 


Brazil. RAILWAY ELEcrTRIFICATION.—The Government 
has submitted a Bill to Congress for the electrification of the 
Central Railway from Rio de Janeiro to Barro do Pirahy, and also 
of the suburban lines in the Rio district. The preliminary surveys 
already authorised have now been completed, and the cost of 
electrifying the different lines scheduled is estimated at £340,000, 
while the cost of power stations, new rolling stock, &c., is 
estimated at a further £1,050,000. When the Bill receives the 
sanction of Congress, tenders are to be invited fur the carrying out 
of the work, ample liberty being allowed for the proposal of any 
system of electrification as well as suitable bases for payments as 
credits are voted for the work. 


Burnley—Waces IncrEasE.—The award to tramway 
and omnibus workers for increased wages will result in an additional 
charge on Burnley Corporation tramway department of approxi- 
mately £4,000. 


Continental. —BeLaIum.—The employés of the Liége 
tramways called a atrike on Thursday morning last week. 

All the Brussels tramway services were alao suspended last week. 
The strikers are demanding the incorporation of their bonus in 
their regular wages. The Minister of Public Works declares that 
negotiations cannot be undertaken before the resumption of work. 

Franck. — The construction of an electric railway between 
Grenoble and Nice having been deemed desirable, it has been 
decided to invite the submission of competitive plans for the 
scheme, for which a prize or prizes, amounting to 60,000 fr., 
will be given. The Chamber of Commerce of Grenoble has 
taken the lead in the matter, as representative of six other 
Chambers. The track proposed may take account of such sections 
of lines as exist, or be an entirely distinct track. The line is 
to have two sets of metals, and be of normal gauge, exhauative 
details to be given, with inclusive cost; the system of electric 
traction proposed is to be the subject of special consideration. 
August 2uth, 1920, is the date fixed for sending in the schemes, 
addressed to the Chamber of Commerce of Nice. 

The immediate disbursement of 700,000,000 fr. has been decided 
upon by the French State Railways Administration for the purchase 
of 730 locomotives, 1,450 coaches, and 10,000 wagons. Private 
French companies have likewise issued orders for 120 locomotives 
and 1,509 coaches. These simultaneous orders are induced by the 
conviction that existing rolling stocks are inadequate to deal with 
the present traffic. 

According to the Morning Post an electric train ran through the 
streets of Paris on Wednesday, last week, following the outer 
boulevards. It was composed of a front 80-H.P. motor-car and five 
trailer cars, each with a motor. Accumulators were attached to 
each of the trailers to enable them to be run independently if 
required. 

Owing to the shortage of coal the public has been warned that 
holy nderground electric trains may have to travel at a lower 


GERMANY.—A municipal strike commenced, last week, at 
are and all the tramways stopped running on the Tuesday 

{TaLy.—The Financier states that several conferences took 
place recently between the representatives of the Italian electrical 
industry and those of an American financial group, headed by the 
Notional City Bank, to deal with the financial and industrial 
questions connected with the proposed electrification of the Italian 
railways, According to a Naples contemporary, it has been 
decided to form a company, with a capital of 300 million lire, 
of which half is to be subscribed by the American participants, and 
trad l8 to take up the transformation of the traction system. 
1 terested in this concern are further electrical enterprises and 
eading steel and engineering companies, which are to supply the 
Power stations and the constructional works, as well as the railway 
arenal The four leading banks, the Banca Commerciale, Banca 

Sconto, Banco di Rome, and the Credito Italiano, are also 
participating, 

SPain.—The first completed section of the Madrid underground 
railway was officially opened to the public by King Alfonso on 


the 17th inst. This section of the Madrid tube railway, the first 
of its kind in Spain, covers a distance of 4 km. (24 miles), running 
noith to south from Cuatro Caminos to the Puerta del Sol, the 
central part of the metropolis. The first track has taken 2$ years 
to construct, and the opening took place on the exact day fore- 
casted by the engineers at the time the concession was granted by 
the Government. The material and rolling stock are of up-to-date 
manufacture, and, with the exception of a few small items, every- 
thing used in the work of construction was produced in Spain. 
The enterprise is financed by purely Spanish capital. The directors 
and engineers are Spanish, while the firat name on the list of 
shareholders is that of King Alfonso, after whom the concern is 
called, “ The Metropolitan Co. Alfonso XIII.” The cost of the first 
section has been about 8,000,000 pesetas (about £320,000). There 
is a double electric track, capable of running a three-minute 
service both ways, each train conveying up to 500 persons, if neces- 
sary. The official run gave complete satisfaction, and work on the 
second section will be commenced immediately. 

SWEDEN.—The State Railway Administration of Sweden, in the 
course of a report respecting new works to be carried out in 1920, 
asks for an allocation of 16,700,000 kronen (£917,000) for the con- 
version to electric traction of the line from Kiruna to Svarton. 
During the past three years the Riksdag has apportioned a total 
of 5,500,000 kronen for this purpose, and only preparatory works 
have, so far, been carried out, so as to keep the expenditure as low 
as possible. Owing, however, to the great difficulties experienced 
in the coal market, the Administration now oonsiders it desirable 
to endeavour to proceed with the conversion of the whole of — 
the railway as soon as possible, and to complete it by the end of 
1921, with the exception of certain sidings. It is calculated that 
on electrification an annual fuel economy of 42,000 tons of coal 
will be obtained on the transport of 2,000,000 tons of ore from 
Kiruna to Svarton, or of 58,000 tons of coal if 3,000,000 tons are 
conveyed, and an economy of 74,00U tons of coal if 4,000,000 tons 
of ore are transported by the railway. ° 


South Africa —Dvursan.—After one day’s strike the 
tramway dispute was settled late at night on the 13th, the Town 
Council conceding a number of the men’s demands.— The Times. 


Dundee,—Dundee, Broughty-Ferry and District Tram- 
ways Co. is terminating its arrangement with tne Corporation 
Electricity Department, the proposed rate for energy being pro- 
hibitive, viz., 1°75d. plus 10 per cent. 


Edinburgh.—The cost of the new buildings at Shrubhill 
depôt of the Corporation tramways is £12,000; and other improve- 
ments, £3,500. 

For the electrification of the Pilrig and Liberton section of the 
tramways, the proposed car sheds, stores, &c., represents an outlay of 
£35,000. 

Egypt.—StRike.—The strike at Alexandria has been 
settled, the men having been granted a 40 per cent. increase in 
wages, an eight-hours’ day, and a fortnightly holiday. The fares 
have been increased to counterbalance the increased expenses. 


Halifax. New Scuemes.—The Tramways Committee, 
last week, considered the promotion of a Bill in Parliament to 
obtain powers for tramway extensions from Hebden Bridge to the 
district boundary at Whiteley Arches, which would shorten the break 
in continuity of tramway service between the centres of Yorkshire 
and Lancashire. Another matter which might be included in the 
Bill would be a new line to Elland via Elland Wood Bottom. 


Lancaster.— DIsPuTE.—The Corporation has declined to 
agree to a proposal that’ it and the Morecambe Corporation 
should pay the Lancaster and District Tramways Co. £8,00U for the 
right to take up the tramlines on the Lancaeter-Morecambe road so 
as to improve the thoroughfare. 


Liverpool.—WaGes.—The effect of increased wages and 
general working expenses upon the Corporation tramways were 
explained by the chairman at the meeting of the Tramways Com- 
mittee on the 15th inst. As the result, he said, of carrying out the 
agreement of March, the wages bill had increased by £92,000, and 
a further £30,000 would be added to the annual wages bill by the 
recent arbitration award. In the last five years expenditure had 
increased by 114 per cent., of which labour was receiving 81 per 
cent. Despite the carrying of 10,000,000 passengers more than 
last year, and the takings being £120,000 more, the surplus had 
decreased by £60,000. 


London,— WILLESDEN.—Having delayed a tramcar by 
refusing to pull his cart off the track, a man was fined £2, with 
£2 2a. costa. 

SEASON-TICKET STRIKE ALLOWANCES.—The Railway Executive 
Committee announced last week that the railway companies have 
been authorised to make an allowance on residential season tickets 
to cover the period of non-use during the strike. 

To afford relief to the underground railways at rush periods, 
certain omnibus services have been strengthened between points 
served by the District, Hampstead, and Piccadilly lines. 

ACCIDENTS.—An L.T.U. car failed to take the points at Kew 
Bridge on Friday morning, last week; jacks had to be used. and 
the sees was disorganised for some time. 

Some delay was caused on the District Railway, last w 
breakdown of a train between Sudbury and Ealing piles ee 

An omnibus and a tramway-car collided in the fog in Lea Bridge 
Road, rhage on Sunday afternoon. 

In some districts the District Railway tramw i 
delayed by fog during the week, á PAE eye 
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L.C.C.—The Stepney Metropolitan B.C. still objects to the elec- 
trification of tramways in Burdett Road, Grove Road, &c., by mesna 
of overhead conductors. 

The car shortage on time-table requirements was further 
reduced from 36 cars on 26th June, 1919, to six cars on Ist 
October, 1919. 


Oldham.—Hotipay Servick.—The Tramways Com- 
mittee has decided to suspend the service on Christmas Day, and to 
make a grant of £75 towards tbe expenses of a ‘ welcome home ” 
tu ex-service men in the department, to be held on that day. Out 
of the department, 370 men enlisted, and of these 191 have returned, 
in addition to which 100 other ex-soldiers have been taken on. 


Rhondda,— THREATENED STRIKE.—The employés of 
the Rhondda Tramways Co. have tendered seven days’ notice on 
account of the dismissal of a driver who, it is stated, ran his car 
to a certain station 13 minutes before the schedule time. 

Rochdale-—Nerw Cars.—It is proposed that 10 new 
cars should be bought. 

Wolverhampton.—INcREasED Farrs.—The T.C. has 
raised all fares by 4d. The minimum ordinary fare is now 1}d. 


York.— ELECTRIC OMNIBUSES.—A protest bas been lodged 
with the City Council by the ratepayers in the Burton Stone 
Lane district against the electric "bus service. An alternative 
suggestion is for the extension of the tramway system, or the 


providing of railless traction. 


TELEGRAPH AND TELEPHONE NOTES. 


France.— The Paris public telephone booths are to be 
closed on Sundays. 


Italy.—The Italian Government, according to a cable 
received from H.M. Commercial Counsellor, Rome, has decided 
that from October 13th land cables and wireless between Great 
Britain and Italy are accepted in any of the following codes :— 
A.B.C., fifth edition : Western Union, Lieber'’s, Bentley's Complete 
Phrase (exclusive of separate supplement for mining and oil trades). 
Bromhall’s Imperial Combination (excluding rubber appendix) ; 
Meyers’ Atlantic Cotton, thirty-ninth edition: Scott's, tenth 
edition ; Pasi and Lugagne. Name of code used must be prefixed 
to message. 


Underground Cables.—The Epsom R.1).C. has refused 


permission to the Government to open the roads for the pur- 


- pose of substituting underground cables for overhead telephone 


wires, on the ground that it is ‘ unnecessary and extravagant 
expense.” 


West Indian Cables.—In an article in the West India 
Committee's Circular of the 16th inst., attention is drawn to the 
unsatisfactory state of telegraphic communication to and from the 
West Indies and British Guiana, and an “‘a!!-British ` syatem is 
advocated. The Committee favours the laying of a cable from 
Jamaica to St. Lucia, or from Bermuda to Barbados or St. Kitts, 
to free the islands from foreign control and ruinous charges. The 
Inter-Departmental Committee has the scheme under consideration, 
and in reply to a letter from Lord Milner, the West India Com- 
mittee emphasises previous suggestions made by it as to new cables 
and the further development of inter-Colonial wireless com- 


munication. 


CONTRACTS OPEN AND CLOSED. 


(The date giren in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “Oficial 


Notice" appeared.) 


OPEN. 


Australia, — SYDNEY.— December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney. * 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.“ 

MELBOURNE. — P.M.G.’s Department. January 20th, 1920, 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary tor Railways, Spencer Street, 
Melbourne.” 

Belgium.—Noavember 3rd. The present concession expiring 
in May of next year, the municipal authorities of Ninove are 
inviting tenders for the concession for the supply of electrical 
energy for lighting and power purposes in the town. The con- 
ditions may be obtained on application to the Secretariat, Hotel de 
Ville, Ninove, Belgium. 

December 1%th. The Permanent Deputation of Limburg. For 
the concession for the distribution of electrical energy for lighting 


and power purposes in Limburg. The specifications and plans may . 


be consulted up to December Ist at the offices of Prof. Gillon, 99, 
Rue des Flamands, Louvain, 


Bolton.— November 11th. Electricity ('ommittee. On 
8,000-Kw. turbo-alternator, with condensing plant, four water-tube 
boilers. (October 17th). : 

Coventry.— October 28th. B, of G. E.L. installation, 
London Road Institution. Mr. T. F. Tickner, Architect, 14, Little 
Park Street. 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items. * 

Leeds.—November 13th. City Council. Single-phase, 
2,000 and 6,600 volts, and Scott-connected transformers, 14.00 
K.V.A. capacity ; also transformers required during a period of two 
years. (See this issue.) 

London.—HaMrstreap.—November 3rd. B.C. Tenders 
from November 20th, 1919, to March 3lst, 1920, for oils for the 
electricity station, and removal of ashes, clinker and boiler refuse. 
(See this issue.) ' 

Manchester.—(ctober 31st. Waterworks Committee. 
One set of electrically-driven, high-pressure, centrifugal pumps. 
Secretary, Waterworks Oftices, Town Hall. 

November llth. Tramways Committee. Special track work. 
Mr. J. M. McElroy, General Manager. 


Rhondda.—November 5th. U.D.C. Electricity Depart- 
ment. Two sets of sub-station switchgear. (October 17th). 


Southampton.—October 29th. B. of G. Electric motor 


and wiring (bakery). Mr. A. J. Walden, Clerk. 
Spain.— January 2nd. The Spanish Ministry of Public 


Works in Madrid. For the concession for an electric railway 
between Madrid and the Port of Valencia. 


Tunbridge Wells.— Electricity Department. One 750 to 
1,000-KW. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard, &c. (See this issue.) 

York.— October 27th. N.E. Railway. Six or 12 months’ 
supply of telegraph apparatus, telegraph wire and line stores. 
(October 17th ) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


London.—-The L.C.C. has accepted the tender of Messrs, 
Dick. Kerr & Co., Ltd., amounting to £83,461, for the construction 
of authorised tramways from Lee Green to Eltham ; also the tender 
of Messrs. W. Manders & Co., amounting to £42,528, for the con- 
struction of High Street, Wandsworth, and East Hill Tramways. 

SHOREDITCH. — Electricity Committee. Distributing mains. 


Accepted :— 

700 yd., 1 sq. in., single-core, paper-insulated, lead-covered cable, £748.— 
Union Cable Co. 

1,550 yd., ‘13 sq. in., three core, paper-insulated, double-armoured, F.H T. 
cable, £1,723: and 1,550 yd., F/V, six-core, pilot cable, £300 per wnile.— 
Edison Swan Eseetric Co. 

Service cable :— 

SSO yd., three-core, 7/16 cable, £203; 880 yd., three-core, 711 cable, £.0.~ 
Pirelli-Genera' Cable Works, Ltd. 

One 2,000-KW. feeder, cubicle and desk panel, for use on 6,000-v., Ac, three 
phase, 20-period system, £977. - Metropolitan: Vickers blectricalCu,, Lid. 


FORTHCOMING EVENTS. 


Association of Mining Electrical Engineers. — October Ath and 2th. 
Annual general meeting. At Edinburgh. 

London Branch.—October 29th. Ordinary genera] meeting. l 

Janior Institution of Engineers.—Friday, October 24th. At 89, Victona 
Street. S.W. At 7.20 p.m. Lecturette on ' Fire Prevention and Protection 
in Factories and Workshops,” by Capt. S. W. Thorpe. Chief Officer, Kodak 
Fire Brigade. 

Friday, October 8ist. At 89, Victoria Street, S.W, At 7.90 p.m. 
Social evening. 

Institution of Mechanical Engineers. — Friday, October Hth. At K 
Institution of Civil Engineers, Gt. George Street. At 6 p.m. Presiden 
address, by Dr. E. Hopkinson, M.P. 

Physical Society of London.--Friday, October 21th. At 5 pm. At E 
Imperial Coliege of Science, South Kensington, S.W. Papers on: 
Meter for Measuring the Rate of Flow of a Gas," by N. W. Me Lachlan, 
D.Sc., M.LE.E.; “A Cheap Micro-balance," by J, H. shaxby, B.5¢.: ant 
“The Resolution of a Curve into a Number of Exponential Components, 
by J. W.T. Walsh, M.A.. M.Sc. 

University of London. - Friday, October Hth. 
Gower Street. W.C. 1L. At & pm. Publie lecture on Se 
Developments in Public and Private Lighting,’ by W. C. Clinton, BLES 
M.1.E.E. 

North - East Coast Institution of Engineers and Shipbuflderi: i 
Friday, October 2th. At Bolbee Hall, Newcastle-on-Tyne. Presiden 
address, by Mr. A. E. Doxford. 

Birmingham and District Electric Club.—Saturday, October 2th. At the 
Grand Hotel. At6.30 p.m. Ladies’ night. l ; 

Manchester Association of Engineers.--Saturday, October 25th. Disenssio™ 
on * Prices and Conditions for the Supply of Electric Power to Works, 
be opened by Mr. J. Frith and Dr. Cramp. 

Institution of P.O. Electrical Engineers (London Cest 
October 27th, At the Royal Society of Arts, John Street, 
0.30 pam. Paper on" Aircraft Telephones.” 

Wireless Society of London.—Tuesday, October : 
Civil Engineers, Gt. George Street, Westminster, 8.W. AtOp.m. 
meeting and exhibition of apparatus, ber 

. D 

Society of Technical Engineers (Birmingham Branch).— Friday, Oo 
Sist. At the Chamber of Commerce, New Street, Birmingham. / eae 
Lecture on ‘The Problem of Transport,” by Prof. F. W, Burstall, M.B. 


At University College. 
“ Recent 
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NOTES, 


Electricity Supply Rifle League.—The following are 
the results of the matches to date in the above League :— 

City of London, 556 (Harlow 99) v. Hackney, 470 (Rolfe 93) ; 
City of London, 562 (Smith 96) v. Shoreditch. 556 (Weekes 96); 
Shoreditch, 560 (Flavell 98).r. Hackney, 471 (Turner 94) ; Metro- 
politan, 575 (White 98) e. Shoreditch, 565 (Flavell 98); Metro- 
politan, 570 (Taylor 98) v. City of London, 559 (Harlow 99) ; 
Metropolitan, 578 (T. Jennings 98, T. Holder 98) r, Hackney, 547 
(Billing 95, Marriott 95). | 

The League table to date is as foilowa :— 


. (Club. ... Shot.. Won. Lost. For. Against. Points, 
Metropolitan dys 3.003 0 1,723 1,671 6 
City of London... 3 2 l 1,677 1,596 4 
Shoreditch ... oor 3 1 2 1,681 1,608 2 

3 1,485 1,694 0 


Hackney ... - a 3 0 

Forthcoming Exhibitions.—The Military and Naval 
occupation of the Crystal Palace will come to an end on 
December 31st next, and arrangements now in progress will then 
be completed for an annual season lasting from May to October, 
when a War Exhibition arranged by the Imperial War Museum 
will be held. Before the season begins next year a British 
Industries Fair, organised by the Board of Trade, will be held at 
the Palace. 

The twelfth “Foire de Paris" will take place in March, 1920, 
at Cours la Reine, the Esplanade des Invalides, and the Champs de 
Mars. There will be exhibits under the following headings :— 
Building, ceramics, lighting, electricity, heating apparatus, metal- 
lurgy, machinery, transport, kc. 

The Roads and Transport Congress and Exhibition will be held at 
the Royal Agricultural Hall, London, from November 20th to 27th. 

The Thirteenth International Motor Exhibition will be held at 
Olympia, London, W., from November 7th to 15th. 


Proposed French Tax on Gas and Electricity.— 
During the past 10 years schemes have been prepared in France 
for the taxation of the consumption of gas and electricity, on 
every occasion when new sources of revenue have been suggested, 
but the Budget Commission has always rejected the proposals. 
This year, however, the Commission has avreed to the scheme. 
which, if sanctioned, will impose a tax of 10 per cent. on the sale 
price of gas and electricity for private lighting and heating 


purposes. 
Embezzlement Charge.—At the Manchester City Police 
Court, on Saturday last, a charge of embezzlement was laid against 
John William Hewett, aved 45, a cashier in the employment of 
the Manchester tramway department. Prisoner was stated to 
have misappropriated the sum of £2,000 between June 24th and 
September 29th of this year. Mr. A. F. Pickford. who prose- 
cuted, said the amount involved was considerably in excess of the 
sum mentioned in the warrant. He asked for a remand until 


Friday, October 24th, and this wag granted. 


Scientific Workers’ Social.—'The National Union of 
Scientific Workers (secretary, Mr. E. Sinkinson, 19, Tothill Street, 
S.W.1), is holding a social evening at 52. St. Martin's Lane, 
W.C. 2, on Thursday, October 30th, at 7.30, to inaugurate a London 
Branch of the Union. The meeting will be open to all scientific 


workers. 


Educational.—The War Office announces that the 
R.A.M.C. is to train men not over 21 years of age for special work, 
Including X-ray and laboratory work. Accepted candidates will 
be required to serve for seven years with the Colours, and will 
receive the rates ef pay laid down by the new warrant while 
qualifying. Men over 21, and not exceeding 35, who are already 
qualified in any of the classes, will be accepted for service, and 
should have good prospects of a career. 

. The Eastern Telegraph Co. is, we learn, about to open a new 
school of telegraphy in Fitzjohn’s Avenue, Hampstead, N.W., of 
which Mr. J. H. Stephens has been appointed principal. 

The London City Corporation has referred to a Committee a 
resolution that industrial technical education should be made a 
compulsory subject in all commercial training. 


The Batti-Wallahs.—At the luncheon held on Monday 
at the Holborn Restaurant, at the close of the speeches “ Uncle ” 
Pooley was called upon to make a few remarks about coming events. 
He announced that there were to be five informal events during 
the geason—the first on November 5th--and at least one smoking 


concert, 


American Labour Disputes and the Electrical Press.— 
We have received from the Alectrical World, New Yark, in place 
of the copy of that journal which should have arrived by the last 
mail, a type-printed page of news. The various industrial disputes 
that have taken place in the States lately reached the periodical 
Press. and prevented the appearance of over 200 papers. The page 
of news items concludes as follows :—" While it is appreciated that 
this very shallow summary of the news cannot take the place of a 
rerular issue of the Alectrical World, still we trust that it will 
relp to keep readers posted on the high spots until such time as 
abour can adjust its internal organisation squabble and permit us 
= print again.” We wish our contemporaries a speedy issue out of 
all their tribulations—indeed, we hear that the strike ia now at 
rina The missing number was, we believe, the first due for 


British OQil,—Official estimates state that 8 million 
gallons of oil have steadily flowed at the Hardstoft Well, near 
Sheffield, since the stratum was first penetrated, The flow has now 
attained an average of over 2,000 gallons per 24 hours. Drilling 
has been suspended, but will be resumed at a later date. | 


. Appointments Vacant.—Telegraph .mechanicians (£285 
+°£120) for the Posts and Telegraph- Department, Nigerian 
Government ; assistant electrical engineer (86s.) for the: Paisley 
Corporation. electricity department ; assistant instructor in elec- 
trical engineering (£175 + additional salary for evening work) 
for the Wimbledon Technical Institute; switchboard attendant 
for the Kendal electricity department ; lecturers in mechanical 
and electrical enginoering and mathematics (£350) for the Lough- 
borough Technical College: switchboard attendant. (£3 .+-' 288. 6d. 
+ 124 per cent.) for the Walthamstow U.D.C. electricity depart- 
‘ment; cable foreman for the Hackney Corporation’ electricity 
works ; electric lighting foreman (£240 + 20.per cent. war bonus 
+ a duty allowance of £30 from the fifth year of the appointment), 
for the Ceylon Government Railways; shift engineer (£293), for 
the Sunderland Corporation Electricity Department; B.H.T. 
plumber jointer, for the Swansea Borough Council Electricity 
Works; telegraph inspectors (£160 + £70), and electrical 
mechanicians (£200 + t65), for the Posts and Telegraph Depart- 
ment in German East Africa: lecturer and demonstrator in elec- 
trical engineering (£225 to £315), for the Regent Street Poly- 
technic. See our advertisement pages to-day. 


Institution and Lecture Notes.—Wireless Society of 
London.—The next general meeting of the Society will take place 
at the Institution of Civil Engineers, Gt. George Street, West- 
minster, on Tuesday, October 28th, at 6 p.m., and it is hoped that 
all those available will be present ; after five years of inactivity 
due to the war, the Society is again busy in the interests of experi- 
menters and amateurs interested in wireless telegraphy, and this 
first general meeting will be an important one. We are told that 
there will be an exhibition of wireless apparatus from several 
different sources. Particulars of the Society can be obtained from 
the hon. secretary, Mr. Leslie McMichael, 30, West End Lane, West 
Hampstead. 

Birmingham Metallurgical Society.—At a meeting of the Society, 
on the leth inst., a paper was read by Mr. W. H. J. Vernon on the 
corrosion of metals. The author discussed the venesis of corrosion, 
together with the chief factors influencing its subsequent course. 
Particular stress was laid upon electrochemical action in the 
practical problems Of corrosion, and an example was quoted of the 
fracture of a propeller-shaft brought about by this type of corrosion. 
The action of internal galvanic couples in effecting the corrosion 
of metals and alloys was demonstrated. It was pointed out, how- 
ever, that while in the light of the electrolytictheory perfect homo- 
geneity should ensure freedom from corrosion, non-homogeneity, 
still without defection from the theory, did not necessarily stand 
for cnrrodibility. The action of light was found to set upacurio 
type of electrochemical corrosion. : 

University of London, University College.—A public lecture, 
entitled “ Recent Developments in Public and Private Lighting,” 
will be delivered by Mr. W.C. Clinton, B.Sc., M.LE.E., at University 
College, London, on Friday, October 24th, at 5 p.m. The lecturer 
will deal with the new sources of light that have become available 
within the last 10 years, and the increased efficiency and con- 
venience due to their introduction. It is hoped to have on view 
some samples of modern lamps and accessories, Tickets of admis- 
sion may be obtained by sending a stamped addressed envelope to 
the Publications Secretary, University College, London (Gower 
Street, W.C. 1). 

Society of Technical Engineers (Birmingham Branch).—The first 
general meeting of the winter session, 1919-20, will be held on 
Friday, October 31st, at the Chamber of Commerce, New Street, 
Birmingham, at 7 p.m., when Prof. F. W, Burstall, M.8c.. M.A., 
&c., will lecture on “The Problem of Transport.” All technical 
engineers are cordially invited. = 

THE STATE AND ELECTRICITY.—" We require electricity in this 
country more than any other power,” said Mr. Edward Shortt, the 
Home Secretary, speaking on “State Electricity °` at a meeting of 
the Eighty Club on the 15th inst. It was wanted in the develop- 
ment of agriculture, he continued, and in all the problems of 
industrial competition with other nations, as well as in those of 
transport and housing. The country must be made self-supporting, 
not by artificial means and State bounties, or by means of tariffs, 
but by making the system of agriculture more efficient and more 
complete. And that largely depended upon the cheap and 
organised production of electrical power. Complete and efficient 
transport could only be run by means of electricity, and the 
housing of working men in decent neighbourhoods was a question 
of transport. One of the great objects before the country was the 
generating of power for a smaller consumption of coal than at 
present, The water power of this country could be used to a much 


greater extent, l 
Electrically-Propelled Fishing Vessels.—The Norwegian 
fishing fleet includes no less than 10,000 motor-boats. and the lack 
of petrol led the Fishery Administration to consider the substi- 
tution of electricity. According to the Rerue Qénirale de 
l Electricite, the inquiry has, up to the present, shown that the 
accumulators obtainable commercially are too heavy and costly for 
the purpose, besides being too restricted in capacity to give the 
range of action required. The problem is, however, regarded as 
soluble, and the Cabinet is to demand from Parliament a credit of 
20.000 crowns for the purpore of carrying out research work at the 
Trondhjen Technical School on electrical propulsion of fishing 


boats, 
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Australian and New Zealand Soldiers Training at the 
B.T. H. Works.—Shortly after the signing of the istice, 
the Australian Commonwealth, for the benefit of its soldiers 
who on account of lack of transport facilities would have to 
remain abroad some time, inaugurated an educational echeme 
to enable them to seeks the opportunity while in Great 
Britain by employing their time profitably in obtaining train- 
ing in various industries. In the accompanying illustration 
we are able to show a group of Australians training under 
the above-mentioned scheme, and a representative of New 
Zealand, taken at the works of the British Thomson-Houston 
Co., Ltd., at Rugby. The original number indicated by the 
B.T.H. Co. that it could accommodate under the above 
scheme was ten, but so great was the desire expressed to take 
the course that eventually room was found for accommodating 
43. This included a number of New Zealanders (not covered 
by the Australian scheme), who were taking an intensive 
course on their own account. Every facility was placed at 
the disposal of the men by the B.T.H. Co. to give them just 
such training as each particularly desired, without any restric- 
tion, and that this was highly appreciated by them is indicated 
by their hearty thanks and regrets when their course was 
either curtailed or ended owing to transport being available. 
The course has greatly benefited those taking it, and the keen 
spirit shown in getting all the experience possible in the 
limited time was only exceeded by their regret that, owing 
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sufficient wages. That was not so. Before the war girls of 
18 were receiving 16s. per week, with a rise to Bs. Now 
they were started at 37s. 10d., and rose to 52s. 2d. When 
there were 1,000,000 calls per day in London before the armis- 
tice, there were now 1,250,000. There was delay, overolading, 
and confusion owing to the lines not being éutfficient for the 
traffic, due tu the lack of extension during the war. They 
were providing for all this, but it could not be done all at 
once. In London, since the armistice, they had put in 
14,000 lines, and were at present installing 900 a week. They 
were putting in underground wires in 20 large towns, and 
establishing new exchanges and extensions all over the 
country. The new exchange at Clerkenwell, to be opened 
in December, would take 1,700 lines. There would also be 
new exchanges at Bishopsgate, the Tower Exchange, Holborn, 
Sloane Square, and Marylebone, and extensions to the Avenue, 
Exchange, Hampstead, Harrow, Hornsey, Battersea, Stratford, 
Tottenham, Victoria, and Waltham Cross exchanges. A Select 
Committee was to deal with telephone charges. As to the 
suggested committee of business men there were 51 in the 
country now, and one of them was established for London 
which represented the Chamber of Commerce, the Corpors- 
tion, and the L.C.C. He had arranged some months ago to 
send experts to American to inquire into the telephone system 
there, and there were American experts in this country 
inquiring into our system. He added that he would consider 
the suggestion that one member of the National Union of 


AUSTRALIANS TRAINING AT THE B.T.H. Works, RUGBY. 


to transport difficulties now no longer existing, the course 
ends by October 3lst. The names of the soldiers shown in 
the group are as follows: , l 

Back row, reading from left to right.—G. B. Wilson, C. J. 
de la Cour, F. L. Page, E. J. Fowler, A. J. Dix, F. R. 
Umhauer, J. Currie, L. L. Burns, C. E. Braybon, C. E. R. 
Irwin. 

Second row, reading from left to right.—O. B. Ransom, 
H. W. Perkins, R. Featherstone, A. J. Coker, F. B. Gentle, 
H. D. Hopkins, G. M. Halpin, C. J. Mundy, R. J. Smith, 
F. B. de Steiger, J. E. Peacock. 

First row, reading from left to right.—L. J. Clifton, J. 
Moffat, R. W. Parsons, A. S. Cox, K. Willis, H. A. Dodd. 


The Telephone Service.—Mr. Illingworth received a 
deputation from the National Union of Manufacturers on the 
16th inst. Col. Sir Frederick Hall, D.S.O., M.P., in in- 
troducing it, said the Union represented £5,000 million, and 
it had received an enormous number of complaints about the 
telephone service. The P.M.G., in reply, said that when the 
Post Office took over the system they laid out £1,350,000 a 
vear on it. During the war and up to March this year, 
owing to a shortage of labour and material, they had only 
expended £250,000 a year on its maintenance. Since the armis- 
tice they had drawn out a programme for this year in which 
they intended to lay out £3,000,000 on new exchanges, im- 
proving lines, putting on extra lines and switchboards, and 
generally getting the service back into a more satisfactory 
condition. In 1914 there were only 4 per cent. of the staff 
who had had less than six months’ experience, but recently 
the average had been 45 per cent. Some thousands of 
operators had been taken away from the exchanges for war 
work, and there were still 800 of these highly skilled workers 
in the various Government departments. It was stated by 
various people that the shortage was due to their not paying 


Manufacturers should be selected to sit on the committee 
dealing with the London telephone service. 

Referring to complaints made about the telegraph sernec, 
Mr. Illingworth said that, whilst mistakes were made, 38 
they were made in every business, the British telegrap 
system was admitted to be the best in the world. The mst 
takes complained of would be inquired into. With regard to 
charges, the Government thought that, at any rate or ¢ 
present, it was desirable to keep up communications as cheap 
as possible, and really the Post Office was now being ®u 
sidised by the Treasury. He believed the deficit thie yer 
would not be less than two million pounds. 


The Nitrogen Products Project.—At a meeting of the 
Derwent (Cumberland) Fishery Board, on the 13th inst., '$ 
was stated that the Nitrogen Products Co., which pro 
establish extensive works at Workington, and take water 
the river Derwent, was not proceeding with the works owing to 
being unable to get a guaranteed coal supply. . F. Hall 
(Mayor of Workington) read a letter, which stated that the 
company was not prepared to commit itself to any expenditure 
till a thousand tons of coal per shift were guaranteed. 

rder to 


Solar Eclipse and Wireless Reception.—In order i 
determine whether the reception of wireless signals wot 
be affected by an eclipse of the sun, experiments were made 
during the recent eclipse of May 28th, as we announced 8 
time. According to the Revud Générale de l'Electricite, ® 
special receiving station was erected at Meudon, and dr 
towards the transmitting station at Ascension. 
were normally received during the night, but not during 
day. During the eclipse, when the shadow of the moon a 
between Ascension and Meudon, the signals were audi 
Meudon, and as the shadow passed away the signals yg? 
weaker, and disappeared completely with the end 


eclipse. 
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The International Electrotechnical Commission.—As 
we go to press we learn that the plenary meeting of the Com- 
mission was held on Wednesday morning, with M. Maurice Leblanc 
in the chair,and a number of important decisions were taken 
regarding the work of the Commission. There are eight Advisory 
Committees, appointed or reappointed to deal with the various 
subjects, and meetings are to be held in the near future in order to 
prepare the preliminary details for the consideration of the Com- 
mission, which in all probability will meet in America next year. 
With the exception of the Advisory Committee on the Rating of 
Machinery, no meetings of the Committees are being held during 
the seasions of the Commission. The Rating Committee has made 
certain definite reeommendatiuns, which have been adopted. 

The scope of the international rules is for the present to be 
confined to rotating machinery up to 750 K.V.A. capacity, and 
5,000 volts pressure, or machines having a core length not 
exceeding 50 cm. The rules are to apply to all transformers, 
with the exception of the water-cooled type. In the former publi- 
cations of the I.E.C. the method of presenting the temperature 
limits has been considered somewhat complicated, and extremely 
good work has been done, both at Paris and at meetings in London, 
towards their simplification ; the temperature limit for silk has 
been added. The question of thermometer methods as against 
resistance methods was fully ‘discussed at Wednesday's meeting, 
and in order to meet modern industrial oonditions ther- 
mometers are to be permitted on certain definite conditions, 
but with a reduced temperature limit. The question of 
the temperature limit for commutators has received the 
attention of the Commission for a considerable time past. 
It is recognised that improved methods of manufacture have 
enabled certain makers successfully to employ commutators at 
much higher temperatures than formerly, and provision has been 
made that, whilst retaining a certain definite figure’ for the 
temperature limits of the commutator, by agreement these limits 
may be exoeeded so long as the manufacturer expressly guarantees 
that the commutation will not thereby be impaired. This Special 
Committee has devoted several more days to continuing its extremely 
valuable work, as the Commission realises to the fullest degrec the 
immense importance of the rating of electrical machinery to 
industrial companies. 


Low C.P., H.V. Metal-filament Lamps.—A satisfactory 
solution to the problem of manufacturing metal-filament 
lamps of 10 c.P., or less, to run off 220-volt circuits is claimed 
to have been arrived at by two scientists working in the 
laboratories of Messrs. Pintsch, of Berlin. The lamp designed 
by them can be manufactured for a power consumption of 
only 1 to 5 watts and can be connected to any 220-volt net- 
work. It is provided with an ordinary lamp-bulb and a 
standard socket, and contains in a clear glass bulb a mixture 
of neon and helium gas at 8 to 10 mm. pressure. In this 
bulb is a large surface cathode, and, opposite ìt, an anode, 
placed at such a distance that at 190 volts pressure a 
discharge is set up which forms the luininous yield of the 
lamp. The remainder of the voltage is absorbed by a series 
resistance, the size of which is arranged to suit the current 
absorbed by the lamp. This resistance is concealed in the 
lamp socket. In order to change the colour of the light given 
from orange red to bright red, a little mercury vapour can be 
added to the gas charge.—Technical Review. 


Decimal Coinage.—In connection with the Decimal 
ssociation’s agitation for counting coins in tens, it is pointed 
out’ that already ten British Colonies have adopted decimal 
currency, namely, Canada, Newfoundland, British Honduras 
(dollar), Ceylon, Mauritius, East Africa (rupee-cent), British 
North Borneo, Straits Settlements (S.S. dollar of 2s. 4d.), 
Hong Kong (Mexican dollar), and Egypt (£E-millieme). The 
last named is particularly interesting, for the Egyptian £ 
very closely approximates to our sovereign, and is divided into 
1,000 millièmes, while Lord Southwark’s Bull proposes to 
substitute 1,000 mils for our present 960 farthings. 


Employment of Disabled Men.— She national s-heme 
for the employment of disabled ex-service men has had a 
promising beginning, as we forecasted at the tune of its in- 
auguration. The scheme, full particulars of which can be 
obtained from any Employmént Exchange, is that employers 
should undertake to employ as many discharged ex-service 
men as possible. Those who employ not less than 1 in 20 of 
their total number of workers are qualified to use on their 
stationery a special seal. Up to September 26th, 1,453 firms 
with a total of 172,031 employés, had been awarded the seal, 
and the applications of 2,637 other firms were under con- 
sideration. 

A difficulty, which was to form the subject of discussion 


with Sir R. Horne this week, has arisen through the re- - 


fusal, by vote, of the meinbers of the Amalgamated Society 
of Engineers to co-operate with the Government in the 
scheme for training disabled men. Disabled soldiers training 
at Croydon as electrical workers under the Government scheme 
are protesting in the daily Press against the treatment which 
they allege they are receiving at the hands of the authorities. 
‘he men state that the Government is unable to place them 
m suitable employment, and, further, that it has suddenly 

ided to discontinue their training and subsistence allow- 
ences, and placed them, without notice, on the Labour Ex- 
changes in competition with their more fortunate comrades. 


The men, it is understood, on completing six months in a 
technical school, should go to a workshop for another 1} 
years’ practical training. There appears to be some difficulty 
in obtaining the latter training for the men. 


OUR PERSONAL COLUMN. 


The Editors inrite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Central Station and Tramway Officials.—Mr. H. P. 
Stokes, who is shortly taking up the position of general 
manager of the Plymouth Corporation Tramways, was enter- 
tained to a farewell dinner by the employés of the Bexley 
Council Tramways and Dartford Light Railways, at Vickers’ 
Club, Crayford, on October 9th. Over 300 employés were 
present, and a very enjoyable evening was spent. Motorman 
Bareham, who occupied the chair, in proposing the toast to 
Mr. Stokes, spoke of the very happy relations whch had 
always existed between the manager and the employés, and 
Mr. A. Duly supported the toast. Mr. H. P. Russell, solicitor, 
who acted for over two years as an auxiliary motorman 
during the period of the war, presented the gifts, which had 
been subscribed to by the whole of the employés, to Mr. and 
Mrs. Stokes. Mr. Stekes was then presented with a clock 
in bronze and a pair of antique bronzes, and Mrs. Stokes with 
a massive pair of candlesticks and tea tray in solid silver. 
Mr. Stokes was also asked to accept a silver cup, given by 
the Bcrough of Woolwich, as a souvenir of the magnificently 
decorated and illuminated tramcar provided by him and the 
staff on the occasion of the peace celebrations. Mr. Stokes 
suitably replied. An illuminated album containing the signa- 
tures of those present at the dinner was handed to him. 

Mr. RICHARDSON, general manager of Colne Tramways, is 
one of the selected candidates for the position of rolling stock 
superintendent for London County Council tramways—a posi- 
tion to which a salary of £1,000 per annum is attached. Mr. 
Richardson is also a selected candidate for the position of 
tramways general manager under the Stockton-on-Tees Cor- 
poration. | 

Mr. R. H. Campion, late electrical engineer at Dewsbury, 
who is going to Cnesterfield, was presented, last week, with 
a travelling bag by the staff. The gift was handed over by 
his successor, Mr. R. W. Grubb, and the two oldest employés, 
Messrs. Jabez Auty and Frank Exley, spoke of the happy 
relationships between Mr. Campion and the workers during 
the past 15 years. 

Mr. E. S. RAYNER, electrical engineer and tramways manager 
at Doncaster, on leaving to become city electrical engineer 
at Hull, has been presented by the staff with an eight-day 
striking clock, and by the chief officials of the Corporation 
with a silver fruit basket. 

Mr. R. THomson, late of the L.C.C. Tramways, East Green- 
wich, and formerly of the Lancashire Electric Power Co., has 
been appointed, and has taken up his duties as resident engi- 
neer to the Yorkshire Electric Power Co., at Thornhill Power 
Station. 


General.— The marriage has taken place at the Parish 
Church, Bispham, of Mr. S. THomson, electrical engineer, of 
Birkenhead, and Miss E. Wood. 

Major Grratb THORPE, O.B.E., R.E., has been gazetted 
chief instructor in electricity at the School of Military En- 
vineering, with effect from February Ist last. Major Thorpe 
joined the © Scientitic Corps” in January, 1900, taking a very 
high place in his examinations, specialised in electricity sub- 
sequently, was promoted captain in 1909 and major in Sep- 
tember, 1916. He was appointed an instructor at the School 
of Military Engineering (Electric Lighting) in August, 1910, 
and held that appointment with much ability till October, 
1915, when his services were requisitioned for elsewhere. He 
served for a considerable time on the Royal Engineer Com- 
mittee, and was mentioned in dispatehes, and made a Member 
of the Order of the British Empire for. his very valuable 
services. 

The Daily Telegraph announces that Mr. J. P. Tuomas has 
been appointed assistant operating manager of the railways 
and "buses of the London Underground Railways and the 
L.G.O. Mr. J. Thornton, chief inspector of the District Rail- 
way, becomes superintendent of the line to the District and 
Tube Railways, in place of Mr. W. E. Blake, deceased. 

Lieut.-Col. A. Sinctatr, M.I.E.E., A.M. Inst.C.E., for 15 
years chairman of the Swansea Electricity Committee, and 
a popular delegate at conventions of the I.M.E.A., has been 
elected Mavor of Swansea. | 

Mr. A. ANDERSON, who resigned his position of chief en- 
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gineer’ to: Edmundsons’ Electricity Corporation, Ltd., iw order 
to join Messrs. Banks, Warner & Co., Diesel engine experts, 
of lI, Queen Victoria Street, was presented with a silver 
cigarette box by the members of Edmundsons’ head office 
staff. He will now be associated with Mr. P. H. Smith as 
joint managing director of his new company. 

Colonel R. E. CROMPTON appeared before the Commission 
on Awards on Monday last to speak to his claim in connec- 
tion with the evolution of the tanks. Asked whether he 
agreed that the tank was not an invention, the Colonel re- 
plied: ‘‘I think that if anyone succeeds in putting things 
together to perform new duties it is either a discovery or an 
invention. The tank was the result of several people working 
together, and of the work done my team claims no incon- 
siderable share.” He invented the whole combination of 
parts which went to make the landship capable of travelling 
over rough ground. He was also responsible for altering the 
tracks in such a manner as to get over the War Office objec- 
tions. 

The Hon. A. HoLLAND Hippert has been appointed chairman 
of the North London Railway, in the place of the late Lord 
Rathmore: ~ >- : 


Obituary.—Hrrr W. Von Siemenxs.—Herr Wilhelm von 
Siemens, chairman of Messrs. Siemens & Halske, passed 
away on October 14th at Arosa in Switzerland. 


NEW COMPANIES REGISTERED. 


' Melrose Manufacturing Co., Ltd. (159,343).—Private 
company. Registered October 6th. Capital, £2,000 in £1 shares. Objects: 
To acquire the several connections of the Melrose Manufacturing Co., of 11, 
Beaumont Road, Acton Green, Middlesex, in the business of engineers and to 
carry on the business of mechanical and electrical engineers, machinists, elec- 
tricians, &c. The subscribers (each with one share) are: F. Dickie, 24, Mel- 
rose Avenue, Wimbledon Park, S.W.19, engineer; J. H. Muacdonnell, 37, 
Southampton Street, Strand, W.C., solicitor. The first directors are: G. A. 
Bassett, W. B. Sanderson, F. Thompson, J. Lawrence, and F. Dickie. Quali- 
fication, 25 ordinary shares. Registered office: 11, Beaumont Road, Acton 


Green, W. l 


F. W. Thomas Institute, Ltd. (159,399).—Private com- 
pany. Registered October 8th. Capital, £1,000 in 500 15 per cent. cumulative 
preference shares of £1 each and 1,000 deferred shares of ls. each. Objects: 
To carry on the business of electro-therapeutists, masseurs, teachers of 
physical culture, manicurists, chiropodists, beauty specialists, &c. The sub- 
ecribers (each with one preference share) are: Mrs. E. D. Thomas, 70, Hamp- 
ton Road, Redland, Bristol; F. W. Thomas, 20a, Whiteladies Road, Clifton, 
medical electrician. F. W. Thomas is permanent governing director, subject 
to holding £100 shares. Registercd office: 25a, Whiteladies Road, Bristol. 


Institute of Medical Electricity, Ltd. (159,405).—Private 
company. Registered October 8th. Capital. £1,000 in 500 15 per cent. pre- 
ference shares of £1 each and 10,000 deferred shares of Is. each. he 
objects are: To carry on the business of electro-therapeutists, masseurs, 
teachers of physical culture, dentists, manicurists, chiropodists, beauty 
specialists, &c. The subscribers (cach with one preference share) are: Mrs. 
F. D. Thomas, 70, Hampton Road, Redland, Bristol; F. W. Thomas, 25a, 
Whiteladies Road, Clifton, medical electrician, F. W. Thomas is permanent 
governing director, subject to holding £100 shares. Registered office; 25a, 


Whitcladies Road, Clifton, Bristol. 


Harland Engineering Co., Ltd. (159,403).—Private com- 
pany. Registered October 8th. Capital, £100,000 in £1 shares. Objects: To 
take over the business (except the Canadian portion) of power engineers and 
contractors carried on at Manchester, Glasgow, London and elsewhere by F. 
C. Anderson, C. A. Atchley and F. G. Warburton as the “ Harland Engi- 
neering Co.” The subscribers (each with one share) are: F. C. Anderson, 
196, reengate, Manchester, electrical engineer; C. A. Atchlev, Donbank. 
Stirling, engineer; F. G. Warburton, 1, Prebend Mansions, W.4, electrical 
engineer. The first directors are: F. C. Anderson, C. A. Atchley and F. G. 
Warburton (managing directors). Qualification, £1,000. Registered office: 
196, Greengate, Manchester. 


Comac Manufacturing Co., Ltd. (159,327).—Private com- 
pany. Registered October Gth. Capital, £2,000 in £1 shares. Objects: To 
carrv on the business of manufacturers, repairers and vendors of and dealers 
in electrical and medical machinery, appliances, apparatus, plant, motor parts, 
accessories, and equipments. machinery of all kinds, clothing for aeronautical 
and motor purposes, &c. The subscribers (cach with one share) are: C. 
Hellvar, 29, Clifton Road Norbiton, Surrey, electrical engineer; H. H, 
English, 92. Park End, Bromley, Kent, solicitor’s clerk. The first directors 
are: C. Hellvar (chairman and managing director for life); J. W. O. Taylor, 
27, Chatsworth Avenue, Wembley; and L. Mildenhall. 8, Hartington Road, 
Grove Park, Chiswick. Registered ofice: Ordnance Works, Gordon Road, 
Kingston-on-Thames. 


Bodmin Electric Light and Supply Co., Ltd. (159,205) .— 
Private company. Registered September 30th. Capital, £7,000 in £1 shares. 
Objects: As indicated bv the title. Minimum cash subscription, £5,000. The 
first directors are: G. B. Treverton, Fore Street, Bodmin, cordwainer; J. C. 
Willis, Crockwell Street, Bodmin, licensed victualler; W. E. Bennett (chair- 
man), Flora Terrace, Bodmin, builder; J. E. Bray, Honey Street, Bodmin, 
grocer; A. J. Brav, Helland Bridge, Bodmin, farmer; A. C. Hawke, Dun- 
mere, Bodmin, miller; J. C. Jane, Crockwell Street, Bodmin, licensed 
victualler: F. Liddell, Wvonitun, Bodmin, stationer; E. A. Luke, Fore Street 
Radmin. baker; J. H. Pellow, Tregear, Bodmin, merchant. Qualification, 
£100. Secretary: E. W. Gill. Registered office: 45, Fore Street, Bodmin. 


British Water Power- Development Co., Ltd. (159,325).— 
Private company. Registered Octoher tth. £20,000 in 19.048 ordinary shares 
of £l each and 19.040 deferred shares of Is. each. Objects: To carry on 
the business of hydro-electric, electric and power engineers and contractors, 
&e. The subscribers (each with one share) are: D. Spencer, 1. Hall Place 
Gardens, St. Albans, Herts, commercial manager: Lieut.-Col. R. H. Mae 
kenzie, D.S.O., M.C., 5, Gordon Road, Ealing, W.; W. Muirhead, 8, The 
Ridgeway, Golders Green, N.W.: R. M. Wilson, Mill House, Blackheath 
S.F., civil engineer. Directors: D. Spencer, Lieut.-Col. R. H. Mackenzie. 
D.S.O., M.C. (managing directur), W. Muirhesd, R. M. Wilson. Qualiti- 
ation 50 sherss Secretary: W. F. Haiwar. Registered ofice: 4l, Parha- 
ment Street, S.W.L 


Swift Electrical Co., Ltd. 4159,495).— Private company. 
Registered October L0th. Capital, £3000 in £1 shares. Objects: To carry 
on the business of electrical merchants, suppliers of electric lamps and 
fittings, &c. The subscribers (each with one share) are: J, H. Butler, 14 
Regeat Square, WC.1, shipping agent and merchant; H. E. Leigh. 145, St. 
Thomas Road, N.4, clectrical engineer. The first directors are: J. H. Butler, 
H. E. Leigh and L. J. Evans, Secretary: H. E. Leigh. i j 


Pearlite Electric Welding Co., Ltd. (159,299).—Private 
company. Registered October 3rd. Capital, £10,000 in £1 shares. To carry 
on the business of welders of steel, iron and other metals, mechanical and 
consulting engineers, &c., and to enter into agreements (a) with J. J. Heyes 
and R. T. Heyes & Co., Ltd. (of which company J. J. Heyes is managing 
director) whereby this company is to have a prior right to all the welding 
work of R. T. Heyes & Co., Ltd., for five years, in consideration whereof the 
baid R. T. Heyes & Co., Ltd., may nominate one director and shall also be 
entitled, in any year during such period in which the gross amount earned 
by and paid to this company in respect of welding work directly reccived 
from R. T. Heyes & Co., Ltd, or customers thereof, amounts to at least 
£1,500, to receive a commission on the whole net profits of this company at 
the rate and subject to the provisions therein mentioned, and (b) a similar 
agreement with Charles Howson & Co., Ltd. The subscribers (each with 
one share) are: G. H. Fraser, 747, Roval Liver Building, Liverpool, iron 
merchant; J. J. Heyes, Moss House, Victoria Park, Wavertree, Liverpool, 
engineer; W. Barnes, 163, Regent Road, Liverpool, ship repairer. The first 
directors are: G. H. Fraser (chairman), J. J. Heyes (managing director), and 
W. Barnes (nominte of Charles Howson & Co., Ltd.) Registered ofice; 21, 
Dale Street, Liverpool, 


Mada Engineering Co., Ltd. (159,475).—Private com- 
puny. Registered October LUth. Capital, £10,000 in 4,000 deferred shares of 
os. each and 7,000 ordinary and 7,000 preference shares of £1 each. Objects: 
To carry on the business of electrical and mechanical engineers, iron and 
steel makers, manufacturers of engines, tools, machinery, railway, hydraulic, 
electric, pneumatic and other plant, manufacturers, builders and repairers of 
and dealers in iron buildings, roofs, bridges, and constructional iron work 
of all kinds, boats, barges und other craft, motor vehicles, &c. The sub- 
scribers (each with one share) ure: E. Adamson, Melrose, The Park, Water- 
loo, near Liverpool, merhanical engineer; A. J. Davies, 37, Evered Avenue, 
Fazakerley, near Liverpool, patent agent and consulting engineer, The first 
directors are: E. Adamson (permanent managing director, subject to holding 
1,000 deferred shares), A. J. Davies, and S. J. Adamson, 53, Salesbury Road, 
Cressington Park. Qualification of ordinary directors, 100 ordinary shares. 
Secretary: E. Adamson.. Solicitor; E. V. Crooks, 14, Castie Street, Liverpool. 


Mica Manufacturing Co., Ltd. (159,410).—Private com- 
pany. Registered October 8th. Capital, £25,000 in £1 shares. To carry on 
the Business of manufacturers, importers and exporters of and dealers in 
mica, micanite and insulating materials, paints, varnishes, papers and paper 
cloths, electric, magnete, galvanic, chemical and other machinery, &c. the 
subscribers (each with one share) are: P. Freeman, 22$ Cazenove Road, 
N.16, manufacturer; G. H. Hadder, 22$, Cazenove Road, N.16, manufacturer. 
The first directors are: P. Freeman (managing director), T. J. Sack (works 
manager of Micanite department), and G. H. Hadder (works manager of 
Mica department), all permanent. Qualification, £000. Registered office: 
P?! Cazenove Road, N.16. 


Star Electrical Engineering and Manufacturing Co., Ltd. 
(159,32U).—Private company. Registered October 4th, Capital, 210,000 in 
£1 shares. To carry on business as indicated by the title. The subscribers 
(cach with one share) are: J. P. Beckett, 225, Grimsby Road, Cleethorpes, 
electrical engineer; G. W. Parker, “ Rosedale,” Abbey Drive, West Grimsby, 
merchant. dhe first directors are: J. P. Beckett (managing director), G. W. 
Parker, W. Rouston (Cliff Hotel, Cleethorpes), and A. Gidley (Elmdene, 
Weelsby Road, Grimsby). Secretary: J. P. Beckett. Registered office: 134, 
Victoria Street, Grimsby. 


Victory Patents Syndicate, Ltd. (159,421).—Private com- 
pany. Registered October th. Capital, £2,200 in 2,000 preference shares of 
£l cach and 4,000 ordinary shares of ls. each. To acquire from L. A. de 
Becker the exclusive licence to manufacture and sell under certain exis ing 
letters patent and provisional specification for invention relating to (a) an 
electric lamp, (b) an electric switch, and (c) a gramophone record filing 
cabinet. The subscribers (each with one share) are: L. A. de Becker, 54, 
Great Tower Street, E.C., engineer; C. Kyriakidis, 54, Great Tower Street, 
E.C., merchant. ‘The first directors are: L. A. de Becker and C. Kyriakidis 
(both permanent governing directors). Registered office: od, Great Tower 
Street, E.C. 


Hollinwood Electric Light and Power Co., Ltd. (159,575). 
—Private company. Registered October lih. Capital, £3,000 in £1 shares. 
Objects: To take over the business of an electrical engineer and supplier 
carried on by S. L. Stapleton at Hollinwood, Oldham, as “S. Stapleton.” 
The subscribers (each with one share) are: S. L. Stapleton, 10, Incline Road, 
Hollinwood, Oldham, electrical engineer; J. Fidler, 771, Hollins Road, Hollia- 
wood, Oldham, electrician. S. L. Stapleton is permanent director. Qualifi- 
cution, £350. Registered office: 205, Manchester Road, Hollinwood, Oldham. 


Evans, Dewhurst & Colley, Ltd. (159,568).—Private 
company. Registered October 14th. Capital, £5,000 in £l shares. Objects: 
To carry on the business of electricians, mechanical engincers, manufacturers 
and workers of and dealers in electricity and motor power light, &c. The 
subscribers (each with one share) are: W. J. Thomas, Newton House, New- 
ton, Porthcawl, consulting engineer; W. RB. Dewhurst, 20, Monthermer Road, 
Cardiff, electrician engineer. The first directors are: W. J. Thomas (chair- 
man), D. J. Evans, W. B. Dewhurst and A. H. Colley (all permanent). D. 
J. Evans and W. R. Dewhurst are joint managing directors. Solicitor: T. 
John, 1, Castie Street, Cardiff. 


Wallace:Griffin Electrical Co., Ltd. (159.636).—Private 
company. Registered October 15th. Capital, £2,000 in £1 shares. To take 
over the business of electrical and mechanical engineers carried on by G. 
Wallace and T. R. Gritfin at 58, High Street, Bloomsbury, as ** Wallace & 
Co.” The subscribers (each with one share) are: G. Wallace, 58, High 
Street, Bloomsbury, engineer; T, A. Griffin, 69, Foxbourne Road, Balham, 
S.W.17, electrical engineer. The first directors are: G. Wallace and T. A. 
Griftin (both permanent). Solicitor: H. M. Parry, Avenue Chambers, Vernon 
Place, W.C. 


Feuerheerd’s Rotors (British Empire), Ltd. (159,606).— 
Private company. Registered October 16th. Capital, £240,000 in £10 shares. 
Objects: To take over an invention relating to rotary engines and pumps, 
air compressors, and the like, for use within the British Empire, and to 
enter into agreements (a) with Feucrheerd’s Rotors, Ltd., (b) between 
Feuerheerd'’s Rotors, Ltd. (as trustees for this company) and Stothert and 
Pitt, Ltd., (c) between Fielding and Platt, Ltd., and Feuerheerd'’s Rotors 
Ltd. (on behalf of this company). The first directors are: E. M. Feuerheerd, 
50, Lower Oldfield Road, Bath, and C. F. K. Quack, 12, Hackins Hey. 
cee (both British by birth). Registered office: New Bridge Street House, 
AE 


Vickers-Orient, Ltd. {159,684).—-Private company. Re- 
gistered October 16th. Capital, £10,000 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in steel, iron, brass, and 
metals of all kinds, shipbuilders, and shipwrights, electricians, &c. £ 
subscribers (each with one share) are: F. J. Abbott, 147, North View Road, 
N.S, clerk; E. J. Alldis, 18, Macdonald Road, Forest Gate, E.7, clerk. 
The first directors are to be appointed by the subscribers. Registered olee: 
Nackers House, Broadway, Westminster, S.W. 


Vickers-New Zealand, Ltd. (159,523).—Private companv. 
Registred October Vth. Capital, £5,000 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in steel, iron, brass, end 
metal of all kinds, shipbuilders and shipwrights, &c. The subscribers (each 
with one share) are: F. J. Abbott, 147, North View Road, Hornsey, N.8 clerk; 
E. J, Alldis, 18, Macdonald Road, Forest Gate. E.7. clerk. The first directors 
are to be appointed by the subscribers. Qualification, £200. Solicitors: 
Linklater & Co., 2, Bond Court, Walbrook, E.C. Registered office: Vickers 
House, Broadway, Westminster, S.W. ; beh ` 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Power Engineering Co., Ltd.—Issue on August láth, 


1919, of £1,000 debentures, part of a series already registered. 
Rushmore’s, Ltd. (Formerly Rushmore’s Lamps, Ltd.). 


Charge on the company’s undertaking and property, present and future, 
including uncalled capital, dated August Gth, 1919, to secure £1,002 and any 
other sums advanced by British Safety Blades, Ltd. 

Newton’s, Ltd. (Formerly Newton Electrical Works, 
Ltd.).—Satisfaction in full registered August 20, 1919, of 
charge for £1,000. Registered February 26th, 1912. 

Whitchurch and Pangbourne Electric Supply Co., Ltd.— 
Charge on the company’s undertaking and property, present and = future, 
including uncalled capital, registered August 23th, 1919, to secure £300. 
Holder: P. F. Ferguson, Ingleside, Blackwater, Hants, and another. 

Hong-Kong Tramway Co., Ltd.—Satisfaction registered 
August 22nd, 1919, of £129,900, balance of £195,000 registered July Yth, 1903. 
. Wardie Engineering Co., Ltd. (102,714).—Return dated 
December 31st, 1918 (filed July 22nd, 1919). Capital, £5,000 in 3,000 ord. 
and 2,000 pref. shares of £1 each. Al! shares taken up. £4,800 paid. £200 
considered as paid. Mortyapes and charges, nil. 

“Union Cable Co., Ltd. (67,054).—Return dated August 
7th, 1919. Capital, £50,000 in £1 shares. All shares taken up and paid 
for in full. Mortgages and charges nil. 

Newcastle-ou-Tyne Electric Supply Co., Ltd.—Mortgage 
on freehold land at Billingham, Durham, with 73 messuages and other 
buildings in course of erection. Registered September tth, 1919, tọ secure 
£40,100. Holders: Grainger Permanent Building Suciety, Neweastle-on-Tyne. 

Weldings, Ltd.—Satisfaction in full registered Septem- 
ber Ist, 191¥, of charge for £200, registered July, 1910. 

Unelma, Ltd.—£3,000 debentures charged on the com- 
pany’s undertaking and property, present and future, including uncalled capital, 
registered August 29th, 1919. 

Pritchett and Gold and Electrical Power Storage Co., Ltd. 
—(a) Satisfaction in full, registered August 21st, 1919, of charge for £10,000. 
registered August, 1919. (b) Satisfaction in full registered August 26th, 1919, 
vf all moneys due under charge, registered May 26th, 1916. 

Faringdon Electric Light aud Power Co., Ltd.—W. A. 
Henderson, of 29, Gracechurch Street, E.C., ceased to act as receiver on 
August 8th, 1919. 


CITY NOTES. 


British Internal Combustion Engines, Ltd.—The report 
for the period ended June 30th, 1919, states that the net 
revenue amounts to £14,954. The company is paying a total 
of 44 per cent. on the cumulative preference shares and 5 per 
cent. on the ordinary shares for its first year, and as these 
dividends are paid free of income tax up to ds. in the £ they 
are equivalent to £9 7s. 6d. per cent. on the cumulative pre- 
ference shares and £6 ds. per cent. on the ordinary shares. 
The Aster Engineering Co. (1913), Ltd., and the Green Engine 
Co., Ltd., with which this cotupany is associated, and from 
which its revenue is derived, have been very successful. The 
profits shown would have been very much increased had the 
sub-contractors of these companies completed the engines on 
order which should have been delivered within the period 
under review. 


Nairobi Electric Power & Lighting Co., Ltd.—Share- 
holders have been advised that the ending of the war having 
made it possible for the company to procure further machinery 
and plant required to meet local needs at Nairobi, orders 
were duly placed, and the goods are now in course of ship- 
luent, although great delay was caused by unfavourable trade 
conditions. The expenditure will be approximately £10,000; 
the greater part is being paid for out of revenue, but a 
further Issue of shares, not to exceed £5.00, in part payment 
of same, is to be made. These are now Offered to share- 
holders, Applications are to be sent in by November 3rd. 


Automatic Telephones (Australasia), Ltd.—For the year 
ended June 30th there was a profit of £6.375. Dividend 10 
per cent. pavable as to 5 per cent. in August and as to 5 per 
cent. in February. Work in progress and sundry debtors 
stand at £32,912, represented mainly by unfinished work at 
City North Exchange, Sydney, and balances owing by the 

ew Zealand Government for Christchurch and Wanganui 
exchanges. The Malvern exchange in Victoria had been com- 
pleted to the department’s satisfaction. City North is expected 

ın Operation in October. 

; Stock Exchange Notices.—Application has been made to 
e Committee to allow the following to be officially quoted :~ 
Aluminium Corporation, I.td.—£206,325 ordinary stock and 

seer preference stock. 

,4he Committee has or 

Glee oe s ordered the undermentioned to be offi- 
London United Tramway ; 

í avs, Ltd.——962.84] 5 per cent. pre- 

ference shares of £l each, fully paid, Nos. 1 to 962.841. J 


Shanghai Electric C i : , j i 
div; onstruction Co., Ltd.—An interim 
rae at te rate of 6 per cent. actual, less tax, has been 
divatlender’s Cable & Construction Co.. Ltd. Interim 

ƏS. per share, less tax, on the ordinary shares, 
ji arsons Marine Steam Turbine Co., Ltd.—Dividend of 


9 per cent., free : Ý ; sare 
cent. for the a tax, for the half-year, making 25 per 


gt i a © 


The Danish Siemens-Schuckert Co.—The annual meeting 
of the Dansk A.S. Siemens-Schuckert was held on October 
2nd, when a dividend at the rate of 10 per cent. was declared 
for 1918-19 on the share capital of 900,000 kronen. The 
report stated that the value of the turnover amounted. to 
3,317,000 kronen, and the net protits were 188,000 kronen, 
the prospects for the new year being regarded as favourable. 
Among the directors appear the names of Carl Frederick von 
Siemens and Dr. von Winterfeld. 

Brampton Bros., Ltd.—Net profit for the year £23,311, 
plus £9,761 brought forward. After paying 6 per cent. on 
the preference shares, and 10 per cent., free of tax, on the 
ordinary, £15,000 is put to reserve and £9,672 carried forward. 

Electrical Utilities Corporation, Ltd.—Quarterly dividend 
of 1} per cent. on the preferred shares for the September 
quarter. . l 

United River Piate Telephone Co., Ltd.—Interim dividend 
of 3 per cent. on the ordinary shares, free of tax, for the 
June half-year. 

Indo-European Telegraph Co., Ltd.—Interim dividend 
for the June half-year at the rate of 5 per cent. per annum, 
free of tax. 

Anderston Foundry Co., Ltd.—Interim dividend of 3s. 
per shure, less tax, for the half-year. 

Calcutta Tramways Co., Ltd.—Interim dividend of 3} 
per cent., free of tax, on the ordinary shares. 

Prospectus.—lndiun Liectric Supply and Traction Co., Ltd. 
--The list of applications will close on or before Wednesday 
next in an issue of 120,000 seven per cent. non-cumulative 
convertible preference shares of £L each, at par. A new power 
station (20,000 KW. ultimate) is to be put up and 6,000 Kw. 
installed to meet immediate demands for industrial power. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Tue opening of Parliament this week had a sobering effect 
upon the optimisin that bad distinguished Stock Exchange 
markets after the settlement of the railway strike. People 
began to ask whether there was any chance of a capital levy, 
forced loan, or other sharp reminder of the fact that even 
the United Kingdom cannot indefinitely pursue the slippery 
path that leads to financial bunkruptcy. What financial legis- 
lation there may be in store is certain not to be of the 
pleasant type, and, accordingly, investors aud others with 
money are holding their hands. 

Many of the industrial companies which have recently dis- 
tributed part of their reserve funds are deemed to be wise, 
having regard to the possibility of raids upon such appro- 
priations. In the case of other undertakings which have not 
followed this financial policy, rumour is busy with the chances 
of their coming into line before long. The new Issue of Bah- 
cock & Wilcox shares are now negotiable, and the price, 
Which opened at lUs. pretium, was rapidly advanced to 
lis. 6d. premium. Industrials of all kinds continue to attract 
attention, aud there is renewed demand for electricity supply 
shares. ‘The effect of this is noticeable in several directions. 
Jobbers in the market say that they have buyers for Chelseas, 
Charing Cross, Westiuinsters, Metropolitans and others. 
There are a number of improved quotations in the lists. 
Metropolitan ordinary stiffened to 34, Charing Cross ordinarv ` 
to 8a, Westminsters, which were 5 the other day, are now 
og. On the other hand, Urban preference declined to 35s. 
Newcastle-on-Tyne preference are a little easier at l6s. öd. 
Edinundson’s ordinary are ds. 6d, buyers, and the non-cumu- 
lative preference can be placed in the Stock Exchange at 
l5s. 6d. A correspondent says that he has just lately received 
a letter bidding him 4s. for the ordinary and 10s. for the 
preference, this fromm an outside house. It is to be hoped 
that holders of the shares will not throw them awav at prices 
so substantially lower than those which rule in the Stoek 
Exchange market. 

Vera Uruz Electrice shares are a little dull at 18s. 6d., an 


account of the declaration of a final dividend of 24 per cent. 


against the 5 per cent. declared as an interim dividend six 
months ago. This is regarded as putting the cart before the 
horse, and another point which claims attention in the report 
is the matter of depreciation. Possibly, the meeting will 
afford further information on this head. “Mexicans are gener- 
ally out of favour, and the preferred shares of the Mexican 
Light and Power Co. shed 13 points to 324. The varioug 
bonds of the American, Canadian, and South American utility 
colnpanies are $ to a point lower, but there is not much 
business doing In anv of them. Brazilian Tractions have 
parted with most of their last week’s risé, and British 
Columbia preferred is heavy at 441, although the debenture 
stock has risen a little, 
at any Le ea Electric Supply and Traction 
0., g nt. hon-cumulative preference (con- 
vertible) shares at £1, is expected at the end of the week 
here the pub about te ane ee th Te isane mny “be 
l e si as these notes are 
The cable market is again better, Eastern Extension sharė 
have risen to 16, Westerns to 163, Globes to 153. With the 
prospect of increased taxation in some shape or another, the 
public is again demanding shares the dividends on which are 
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paid free of income tax, and so strong is the financial position 
of most of these cable undertakings that a departure from 
their usual practice of paying dividends free of tax is not 
expected. 

Marconis are a lively and buoyant market. The price rose 
to 6, and various rumours were circulated to account for the 
strength, the most popular one being that a new issue of 
shares is in contemplation that shall provide a handsome bonus 
for the proprietors. Americans hardened to 33s., Canadians 
to Ta 9d., and Marconi Marines, after being 3, picked up 
to 34. 

Metropolitan consolidated is 4 higher at 253, and Districts 
gained 14 at 23. No changes have occurred in the other Under- 
grounds. Metropolitan-Vickers preference at 3 are 4 lower. 
Manufacturing shares are good as a whole. There is quiet 
buying of British Aluminium from Scotland, and gossip says 
that the company is doing extremely well. India-Rubber 
shares have risen 10s. to 174 for the: same reason as applies 
to the strength of the Cable group. Edison-Swan ordinary 
are harder at 25s. Babcock & Wilcox regained the dividend 
of ls. 24d. deducted last week. General Electrics maintain 
their improvement, and English Electrics are a firm market. 
What appears to be the Jast stand of the Bolshevists in Russia 
is hailed in the Stock Exchange as an encouragement to the 
hope that this poison-gas movement is likely now to die away 
throughout the industrial world, ensuring peace, production 
and progress to the commercial community. 

Rubber shares continue to exhibit a rising tendency, business 
hroadening out in steady fashion to the accompaniment of 
higher prices. There is not much going on amongst arma- 
ment shares, and what few fluctuations occur in the engineer- 
ing list are fairly equally divided between small rises and 
declines. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 


Dividend Price 
PN Oct. 91, Yield 
1917. 1918. 1919. Rise or fall. p.c. 
Rrompton Ordinary.. as -- 10 8 6 — £6 18 4 
Charing Cross Ordinary Sg ws 4 4 Bå + 3 6 8 O 
do. do. do. 44 Pref... 4} 44 8 = 710 0 
Obelsea.. ce ce ee ee 3 8 — 6 0 0 
City of London oe ee ee 8 8 11a — a 7 R 10 
do. do. 6 cent. Pref... 6 6 04 +à 699 
r ao. € par cee. Pret. 6 6 te 4 8 
. . oens. pau 
mt maa ec ee 7, 3S, t = 66! 
London ° ee oe 1 1 — 
do. do, Gperocent. Pref... 5 6 _ All 6 
ioe . čs . 4 6 8} +è 7 18 10 
do cent, Pref, .. 44 44 a - 97129 
Bt. James’ Mall .. os 9 10 - 8 8B 4 
: mans ee oF Oe 
Me tan e 00 ee —_ 
Bou opan oe ee 9 8 bg + 2 7232 9 
l TELEGRAPHS AND TELEPHONES. 
lo-Am. Tel. Pref. ee ee 6 6 944xd _ 670 
Ang do. Def. oe ee 14 me a — K 7 i 
l T le hone ee oe ee _ 
Oe Babs Ded. ee ee ee i na + ł = r ó 
Ertension ee ee ee + 
ap Tae è ; A nee si 5 $ : 
Tel. and T, Ord. e ee + 
cotta 2 E E E E 
Northern ° eo es — 
ak ee ee ee 13 18 4% T: 6 16 10 
Marconi ee ee ee ee 20 25 6 + Ys 48 4 
Oriental Telephone Ord. .. .. 15 10 @)xd _ 414 1 
United R. Plate Tel. ee ee 8 8 14 — *6 1 7 
. West India and Panama .. .. 1/3 1⁄3 Ven _ 415 8 
Western Telegraph ee o 8 8 16 +4 415 6 
Home RAILS 
London Ord, Assented .. 4 4 604 oe 619 1 
Sp potas litan ee ee ee ee 1 954 + 4 4 18 0 
a. ot oP oe H i 3r +14 Ni 
erground Elec Ordinary.. = 
vee do, do, “a” ee Ni} wn 8 . oe Ni) 
do do. Income 4 5 04 = *6 6 56 
ForEIGN Trams, êc. 
elaide Ba e 6 oeni. Pret. ee 6 4) , m 6 18 4 
To Are. Oe Firat Pref, .. a Ni Bà zE DA 
do. do, 2nd Pre, o — — 9% = — 
do. do. 6 Deb... ee 6 6 Fy + 1} q 10 6 
Brasil Traotions _ .. -- œ. ~ — 59) -l . = 
Bombay Hleotrico Pref. ..  .. 8 6 EL _ 418 0 
British Columbia Elec. Rly. Pice. 5 6 B64 - 817 0 
do, do. Preferred Nil 2% 44 -2 6 7 0 
do. do. Deferred Ni) Nil 894 = Ni} 
Mexico Trams 5 ane Bondi > Ni NR oat a ne 
per e ee ww ) 
Mexican Light . oe Nil - Ni 
do. . ee ee fh Nil 82 —18 Nil 
ão. ist Bonds.. ee NU Nil 5% —_ — 
MAROFACTURING OomMPAnIns. 
Baboook & Wilcox rr l 11 xd + 416 0 
British Aluminium Ord, .. .. 10 10 i + h B14 4 
British Insulated Ord. oe ee 95 193 am 6 19 4 
Callenders oo oe ee eo 26 96 8 a= 7 910 
do. Pref, oe ee ee 6 63 =æ 8 6 10 
Oastner-Kellner .. .. . % 20 2 _ 8 0 0 
Crompton Ord. 7 ee vs 7 10 91/6 = 980 
Edison-Swan, “A ” r œ = = 1 +A 6090 
do. do. & percent. Deb. .. 4 5 81 — 6 9 9 
Electric Construction 2 Pa 10 10 1 a 818 0 
Gen. Elec. Pref. cis “ ed 0 6A 27/8 = 6 610 
do Ord. ; = 10 10 2 _ *% 0 0 
Henley .. ee 25 25 23 — 6 ll 
do, 44 Pref ie 3 à 4) HQ = 6 4 y 
India-Rubber.. = bd ai 10 10 174, +4 6148 
Met,-Vickers Pref. .. ee = = 8 — È 5 6 8 
Siemeng Ord... . oe a — 10 18 — 7 6 4 
Telegraph Con, 20 20 25 ae 417 6 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS. 


it should be remembered, in making use of the figures a 
in the following list, that in some cases the prices are only general, 
and they may vary acoording to quantities and other circumstances, 


Tuesday, October 21st. 


CHEMICALS, do. Pae | heh 
@ Acid, Oxalic ee ee ee ee per ib. 1/6 ee 
a Amonina D e ef ee porion PF iui 
a Ammonia, (large orystal) rT) eo 
a Bisulphide of Carbon oe oe 0 bic 
a Borax oe e e ee ee 00 489 
@ Copper Sul he ee eo ee ? 84l £1 dee 
a Potash, Cc orate e oe oe per Ib, 1/1 eo 
E 9 i Pe eo eo oo 1/8 ee 
@ Shellac ae ee ee ee per owt. aH 10x. dee 
a Sulphate of Magnesia... es per ton 415 we 
a Sulphur, Sublimed Flowers .. 0 è 
a 9 ump ee ae ee iT) £45 ee 
a Chiorate ee ee ee per lb, Id ld. des 
@ r) stals ee ee oe ton ATu- ee 
e um Bichromate, ee per ib. eo à 
METALS, &c. 

g Babbitt’s Metal Ingots .. e. per ton £88 to £292 ji 
c Brase pollen muta! « vo Ly basis) yer ip, ajlg łd. inc. 
e T bes (solid drawn) ee D 1/53 to af5h ¢d. inc 
e ” Wire. basis oc = 8 oe n 1/4} td. inc 
e Oopper Tubes (solid drawn) .. " 1/7; l 4d. ino 
g » Bars (best selected) .. per ton éil4y #3 inc. 
g 1) è ee ee ee "9 alev £o inc, 
g T Rod .. ee ° ee oo £149 £3 inc 
d n (Blectrolytic) Bars ee rT) £122 £2 inc, 
d T ry} ects... ” £156 £2 inc 
ee S r 

rT) rT] oWe ire e . Ine 
f Bbonite Rod .. oe ee ee (1 üj- ee 

~ Sheet eo ee ee oe 2/6 s 
nm Gorman Silver Wire .. ” 2/5 
h Gutta-percha, fine se ee ee , oe 10/- to 11/- 
h India-rubber, Para fine .. ee ” 2/6 
i Iron Pig (Cleveland warrants) .. per ton Nom, 
l ” Wire, galv. No. 8, P.O. qual, T as 
g Ma Pig ee ee ee per bot, £36 18 50/- a 
g ee ee ee ee §5/- dec. 
e Mica (in original cases) small .. per lb. Su. vo 4,6 n 
€ n rT) » medium rT) 5/- to 10- Ra 
e oe ee "as i larga y oe 12,6 to 25-/ & . 
g Phosphor Bronze, plain castings is 1/6 to 1/9 åd. to Id 
g ‘i » rolled bars & rods i 2/- to 32/4 e» [inc 
g ʻi », rolled strip & shees y 2/1 to 4/6 Pe 
d Bilicaam Brouso wiro .. ee p&r: sb, 1,9 - 
r Steel, Magnet, im bars ee oe per ton ee ae 
g Tin, Blook (hnglush) 1. 4. n £280 to £281 £1 dec 
a . Wire. Nor. 1 to 16 -- per ib 48 ` ee 

White Anti-friction Metals per ton | £60 to £292 ae 
| 
á ii Quotations supplied by— 

a G. Boor ‘ g James & Bhakespeare, 
c Thos. Bolton & Sons, Ltd, Edward Till & Go, 
d Broderick Smith & Go, & Lo 
e F. Wiggins & Sons. Richard Johnson ephew ‘ 
f India-Rubber, Gu À P, Ormiston & tg as 

Telegraph Works Oo., Ltd. r W. F, Dennis & Co, 


“ Efficiency ” in Ireland.—At a meeting of the City of 
Cork Technical Instruction Committee recently the appoint- 
ment of a whole-time teacher of electrical engineering, at a 
salary of £130 a year, and war bonus, was the principal 
business, and there was a full attendance of the members. 
Five candidates applied for the position; their names 
and qualifications were given in the report thus: Mr. 
Mcllwraith, fully qualified; Mr. Healy and Mr. Murphy, 
apparently qualitied; Mr. O’Brien and Mr. Barry, not quali- 
fied. The voting resulted: For O’Brien 16 votes: Mcllwraith, 
10; Barry, 3; Healy, 0; Murphy, 0. Mr. O’Brien having 
received a clear majority was declared elected—that is to say 
this Technical Instruction Comittee elected one of the 
two candidates declared not to be qualified to fill the position, 
und the only candidate found to be “ fully qualified ’’ was 
defeated. It was mentioned that the class was experimental, 
and the position might terminate at the end of 12 months. 


To comment on the sagacity of the committee would be 
superfluous. 


Unjustifiable Claims to Institation Membership.—In 8 
public notice which appeared in a recent issue of a prominent 
engineering Journal, the secretaries of the Institution of 
Municipal Engineers and the Institution of Water Engineers 
point out that on a recent occasion an application for an 
appointment as surveyor to an Urban District Council con- 
tained a statement which distinctly implied that the applicant 
had been admitted to membership of the institutions ip ques- 
tion, whereas that was not the case. This notice, issued 
not only in the interests of the technical institutions them- 
selves, but in those of the public also, seems to us to be of 
considerable Importance, Similar unjustifiable claims to mem- 
bership of technical institutions are pot entirely unknown 
to us, and if would seem very desirable that all technical 
institutions should adopt the course taken by the two institu- 
tions in question, which offer to verify any claims to member- 
ship made by applicants for public appointments, Were 
this procedure adopted in all, not merely public, appointments 
the results would be still more to the benefit of all concerned. 
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THE IMPROVEMENT OF POWER FACTOR. 


~—— 


By E. 


toe 


W. DOREY. 


(Continued from page 485.) 


The second method of charging has been adopted by 
many supply undertakings, mainly for the larger loads, 
ié., 30 K.V.4. and upwards, und has a very marked effect 
in inducing the consumer to improve the power factor 
of his load. Many undertakings base the rental charge 
on the demand in Kw., which is obviously not sound. 

The cost of a.c. plant, such as generators, cables, trans- 
formers, switchgear, &c., is approximately proportional to 
the K.v.4., and not to the KW. capacity. There are, of 
course, certain portions of the generating plant which are 
practically independent of power factor, such as prime 
movers and their condensers, boiler plant and auxiliaries ; 
but on the whole a rental charge based on demand in 
K.V.A. is fully justified, provided that :— 

1. The charge per K.v.a. is one that takes care of both 
the kw. and K.V.A. factors. 

2. The instrument to record the k.v.a. demand is an 
accurate one. 

Dealing with point 1, it will be seen that the rental 
charge per k.V.A. of demand must be made up of two 
component charges, as follows :— 

(a) The first component based on that portion of the 
plant which is unaffected by power factor. 

(b) The second component based on that portion of the 
plant which is affected by power factor. 7 

Component («) would not vary for any range of power 
factor, but component (b) must increase as the power factor 
falls. The relative proportions of (a) and (b) must be 
determined for each particular undertaking, as these will 
vary according to the nature and value of the distribution 
system and generating plant ; e.y., in one case the capital 
expended on distribution mains, <c., outside the power 
station may be 40 per cent. of the total capital, and in 
another 60 per cent., and so on. 

The following example will illustrate the point :— 

l Let X represent the first component, unaffected by power 
actor. 

Let Y represent the second component, depending upon 
power factor. 

Let Z be the total charge per K.v.A. of maximum demand 
per quarter, being the sum of X and Y. 


X. . Ye Z. 

Power factor, s. d. 8. d 8. d. 
Exceeding 955%... cde bad 7 0 7 0 14 0 
90% to, but not exceeding, 95%... ` 7 0 7 6 14 6 
85% to, but not exceeding, 90°;... 7 0 8 0 15 0 
80% to, but not exceeding, 857... 7 0 8 6 15 6 
15% to, but not exceeding, 80°”... 7 0 9 0 16 0 
10% to, but not exceeding, 75%... 7 0 9 16 6 
65% to, but not exceeding, 70%... 7 0 10 0 17 0 


Although without a graduated scale such as this, the con- 
sumer would be penalised for low power factor, there is also 
the question of increased losses in transmission and kw. 
capacity of plant rendered idle due to very low power factor 
to be considered, and this justifies the graduated charge 
whereby the consumer is relatively the more heavily penalised 
the lower the power factor. 

Tt is useless to suggest a method of charging consumers 
without ensuring that accurate meters can be provided, and 
this brings us to point 2. 

I'he registration of the B. of T. units would be effected 
by the ordinary KW.-hour meter, but for the registration of 
the maximum demand in k.yv.A, the following instruments 
may be used :— 

a A maximum-demand electrolytic indicator (Reason 

(0) A maximum-demand hot-wire ammeter. 

l (") An integrating meter registering in K.v.a.-hours with 
ene power factor, and fitted with a maximum-demand 
tachment to record the demand in K.V.A. over a time 

period of, say, 15 minutes. 
ae ith instruments (a) and (b) the supply voltage must be 
Han as constant, and there is also the objection of the 
ot ae of these instruments. ‘Ihe electrolytic indicator, 
ca has a time lag approaching the average over a period 


of 15 minutes, on the whole gives satisfactory results on 
the smaller loads. 

Instrument (c) is, however, the most suitable, as it gives 
a true record of the demand in k.v.a. on single, two, or 
three-phase loads, whether balanced or not. Several instru- 
ments of this type are in use in installations with which 
the writer is acquainted. In appearance and construction 
they are similar to kw.-hour meters, but the windings are 
displaced so as to give at any moment a true reading in 
K.V.a.-hours within the accuracy range of the meter, usually 
70 per cent. to 95 per cent., or 75 per cent. to 100 per 
cent., according to requirements. The instrument in- 
tegrates the K.v.A.-hours and is provided with a maximum- 
demand indicator to record the K.v.a. demand over a period 
of 15 minutes, or any other period. To record the con- 
sumption in B. of T. units, it is necessary to install a 
standard KW.-hour meter. 

A metering equipment of this description would, there- 
fore, consist of the following :— l 

Integrating K.v.a. meter with demand attachment. 

Integrating kKw.-hour meter with, or without, demand 
attachment. 7 

Control clock, or resetting switch, to govern both 
instruments. 

Current transformers. 

Fig. 3 illustrates such an equipment installed in a 
large war factory in the South of England, made by Landis 
and Gyr, Ltd. 

The charges for supply would be based on the demand 
reading of the K.v.a. instrument and the energy reading of 
the watt-hour meter. By the addition of a maximum- 


Fia, 3.—POWER FACTOR METERING EQUIPMENT. 


demand attachment on the kw. meter some approximate 
idea of the power factor can be obtained, and a comparison 
of i integrations of the two meters will give a similar 
result. 

With a leading power factor the K.v.a. meter (c) will run 
slow, and, therefore, a consumer will not be penalised if 
the power factor leads instead of lags. Where rotary con- 
verters or condensers are installed, and the power factor is 
likely to have a leading value at times of peak load, it is 
essential that the kw.-hour meter be fitted with a demand 
Indicator to record the demand in xw. as, say, at 90 per 
cent. leading power factor, the K.v.a. instrument would 
give a reading considerably less than the equivalent of the 
demand in K.V.A. or KW, 

_ A set of instruments as described above has been 
installed at a consumers sub-station containing rotary 
converters. ‘I'he power factor ig usually unity, but 
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occasionally leads and lags, and the performance of the 
instruments under these conditions is excellent. 

These remarks should suffice to show that the consumer 
should be responsible for the improvement of power factor, 
but there is the case of nuinbers of small consumers on one 
main or sub-station to be contended with, and in such a 
case the only practical solution is for the supply under- 
taking to install one or more condensers of reasonably large 
size, disposed at either one or more consumers’ premises at 
various points, or in the sub-station itself. The supply 
undertaking might then endeavour, as far as possible, to 
obtain an adequate return on the capital outlay by the 
methods of charging referred to in the foregoing. 


4. METHODS OF IMPROVING THE POWER FACTOR. 


THERE is a practical limit above which the power factor of 
the ordinary industrial a.c. load cannot be raised without 
resorting to the installation of apparatus to improve the 
power factor. With a factory load of, say, 500 Kw., com- 
posed of motors ranging from 5 to 100 H.P., the majority 
being under 50 H.P., it will be found that, even with the 
best arrangement of drives, &c., the power factor is not, in 
most cases, higher than 82 per cent.; many loads fall 
much below this. For reasons which will be explained 
later, it is not sound practice to install plant to improve 
the power factor above 95 per cent. 

Inasmuch as the wattless lagging current, creating the 
power factor, is attributable to the induction motor itself, 
it fullows that the improvement in power factor should be 
effected as near the point of consumption, i.e., the motors, as 
is practicable. It will be found that in the majority of 
cases the power-factor rectifying plant.is best connected direct 
across the bus-bars of the main power distribution board in 
the consumer’s distribution chamber. In the case of large 
loads of, say, 1,000 Kw., or more, it will often be found 
advisable to split up the condenser capacity into several 
units, arranged at the various points of sub-distribution, 
and thus reduce the section of the distribution feeders. It 
is, however, quite impossible to draw any hard-and-fast 
rule, as each case must be considered on its own merits. 

Improvement of the power factor may be effected by the 
following methods :— 

1. The substitution of synchronous motors for induction 
motors, where possible. 

2, The installation of rotary converters or generators 
driven by synchronous instead of induction motor-generators. 

3. The installation of power-factor rectifiers. 

Many works are, at the present time, supplied with D.C. 
power by means of induction motor-generators taking public 
A.C. supply, and to replace these by rotary converters would 
not only about halve the efficiency loss, but would also 
improve the power factor to unity. Then, again, in 
other works both a.c. and D.C. supply is required, and for 
this purpose when public a.c. supply is taken induction 
motor-generators are installed; these sets if replaced by 
rotary converters could be made to improve the power factor 
of the converted D.C. load to unity, and in addition by over- 
exciting the rotaries to correct the power factor of a part or 
the whole of the direct a.c. load. 

The first two methods have a somewhat limited appli- 
cation, but Method 3 offers very considerable scope for 
development. 

Power-factor rectifying plant may be divided into three 
classes, as follows : — 

(4) A phase advancer of the vibrator or of the rotary 
type operating ia conjunction with a slip-ring induction 
moor. 

(h) A rotary condenser. 

() A static condenser. 

Briefly, the phase advancer of the vibrator type needs 
separate excitation, and is, for all practical purposes, con- 
fine Ì to employment with large slip-ring induction motors ; 
its efficiency is high. The phase advancer of the rotary 
type does not need separate excitation, but must be belt or 
otherwise driven from the motor for which power-factor 
impro\ement is required. The rotary condenser is, for all 
practical purposes, confined to power-factor correction on a 
large scale, and has the objection that the efficiency loss is 
considerable. All the foregoing need considerable attend- 


ance and maintenance, whereas the static condenser needs 

no attendance, and practically no maintenance, has a very 

pigh efficiency, and is equally adaptable to small as to large 
8. 


(a) Phase Advancers.—Phase advancers are installed to 
work in conjunction with asynchronous, slip-ring, induction 
motors, and fall into two classes, as follows :— 

1. The Kapp phase advancer of the vibrator type. 

2. The rotary advancer. 

1. The Kapp phase advancer is built in this country by 
Messrs. J. H. Holmes & Co. and the G.E. Co., Ltd., and 
has much to recommend it, being of substantial construction 
and efficient in operation ; it is illustrated in fig. 4.° 

The operation of this machine depends upon the fact 
that a conductor carrying alternating current in a magnetic 
field tends to move, and in moving has induced in it an 
E.M.F. which leads the current in the conductor by 90°. 
If the rotor current of an induction motor, therefore, be 
sent through a conductor situated in a steady magnetic 
field, the conductor will oscillate with a frequency depending 
on the slip of the motor. The leading E.M.F. which is 
generated in the oscillating conductor is thus injected into 


FIG. 4.—KAPP VIBRATOR. 


the rotor circuit and supplies the magnetising current, 
which would otherwise be provided by the supply current 
circulating in the windings of the stator, and thus the 
motor runs at unity power factor. The injected E.M.F. 
does not fall off proportionately with the load, but at a 
much lower rate, with the result that the ‘effect of the 
phase advancer is relatively greater at low loads, which is 
just what is wanted, the motor running at unity power 
factor over a wide range of load—from about one-third 
full load to 25 per cent. over load. It is also possible to 
design the machines so as tc take a leading current from 
the mains. 

The Kapp vibrator consists of three D.C. armatures oscil- 
lating in two-pole fields, the excitation of which requires 
a supply of direct current, amounting to about 0°5 per cent. 
of the output of the motor. The rotor leads are directly con- 
nected to the armatures. and the latter are mesh-connected. 

2, The rotary phase advancer is made in this country by 
the British Westinghouse Co. (Metropolitan-Vickers),f but 
does not appear to have been used to any great extent. 
This advancer is for use in conjunction with a slip-ring 
induction motor, and may be driven from the latter by 
belt, or in any other convenient way ; the power factor can 


* See ELECTRICAL REVIEW, Vol. 72, p. 784. 
t See ELECTRICAL REVIEW, Vol, 72, p. 155. 


— 
118°, Oena. 
S Vol. 85. No. 2,187, Ocrosze 24, 1919.] THE ELECTRICAL REVIEW. 
tatic ENA e ye . e ; ’ 
Siti. ; ithe h the exception of the batteries and the operators 
intem, be adjusted either by changing the speed of the phasé- , Wit p La ge 
le o advancer or by diverting some of the field current from the oe eee Arae R aras ree 
series coils. The advancer takes the form of an exciter this unit are four metal-lined electrically-shielded com- 
NENS ae `- supplying magnetising current to the winding of the rotor, partments for the four component pieces of the apparatus, 
Q Ji tig at slip frequency, and can be adjusted either to bring the namely, the direction-finder coils and pointer, ngs ee 
i power factor of the motor up to unity, or to make it take a eae ne a a Se 
OT leading current from the mains, thus helping to compensate gize to the front of its compartment, and is held in position 
he for other motors. No separate exciter is required ; the by ebonite-capped brass holding-down screws, which also 
T armature of the advancer is similar to that of a D.c. machine, ae as Peral connections. ~— be 
ints:  gnd brush-gear is provided, to which the rotor leads are ‘his type of construction permits of any component Dem 
A ee : > e easily and rapidly removed for inspection and cleaning without 
o apne i. rae er fee ee in any way disturbing the remainder of the gear, and without 
ed in fy. produce a magnetic flux generating an E.M.F. in another 
‘ods e: phase. i = See RARI ps 
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cindy With a motor capable of taking a leading current with a seh aon LALLE ý 
KUAN tee phase advancer, it is possible to correct the low power factor aed ei EEE 
s xsi: of other induction motors forming part of the load. To take : Penta 
aissy an example, if a consumer’s total load consists of one large Fra. 15.—DIAGRAM OF CONNECTIONS OF MARINE DIRECTION- 
kut motor of 500-K.v.A. input at 90 per cent. power factor FINDER. 
COE ia lagging, and small motors of 500 K.v.a. with an average l oo 
the necessity for breaking any soldered joints. Thus in case 
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power factor of 70 per cent. lagging, the average power 
factor of the whole load being 81 per cent., it is possible by 
running the large: motor with a leading power factor of 
95 per cent. to bring the power factor of the whole load 
up to about 96-8 per cent. l 

In the example given the consumer would speedily recover 
the cost of the phase advancer if his charges were on the 
basis of K.V.A. demand. | 

(To be continued.) 


DIRECTION-FINDING BY WIRELESS 
TELEGRAPHY. 


By CAPT. H. R. SANKEY, C.B., R.E. (ret.). 


(Abstract of lecture delivered at the Shipping Exhibition.) 
(Concluded from page 512.) 

The new marine pattern direction-finder is a simplified form 
Which is particularly easy to operate, as there are no coin plex 
tuning adjustments, all that is necessary being effected by 
turning one handle; the sharpness of tuning is satisfactorily 
maintained, and, owing to the incorporation of an amplifying 
detector of the most recent type, the receiving range is very 
considerably augmented. Fig. 14 is an external view, and 


a simplified diagram of connections is given in fig. 15. 


of accidental damage any component may be replaced on the 
spot, so avoiding the necessity of returning the complete 
apparatus for repair. 

The appearance of the direction-finder component when 
removed from its compartment on the left of the containing 
case is illustrated in fig. 16. It is a ‘' tightly-coupled,’’ high 


Fig. 16.—DIRECTION-FINDER COMPONENT. 


epee transforiner, having two independent primaries or 
eld coils at right angles, embracing a rotatable secondary or 
search coil as in the case of the loosely coupled land pattern 
direction-finder. Each of the field coils has its centre point 
earthed, and is in circuit with one aerial, and the search coil 
is connected to the detector through the special transformer 
described below. 

The transformer component, which is illustrated in fig. 17, 
consists of three highly insulated air-cored transformer ele- 
ments, together with a range-changing switch. The windings 
of the transformer are designed for wave lengths of 300 to 
S00, 750 to 2,000, and 1,900 to 4,800 metres, but the exact 
ranges obtained will depend upon the size of the aerial. 


Fio. 17.—TRANSFORMER COMPONENT. 


Between the primary and the secondary windings of each 
transformer element is an electrical shield, consisting of a 


copper sheath, which is connected to éarth. The function of 
this shield is to protect the detector from the action of the 


Fig. 14.~Marcont MARINE PATTERN DIRECTION-FINDER. non-directional component. 
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Tuning over the whole range corresponding to any setting 


of the switch is provided for by a specially designed variable 


air-condenser, fig. 18. 

The amplifying detector, of which fig. 19 is a rear view, 
is mounted in the upright portion of the teak case. There are 
gix valves altogether. The four on the right-hand side are 
of the Marconi ‘‘ V. 24” pattern; the function of these is to 


amplify, in four stages, the high-frequency currents from the | 


transformer. The fifth valve, which is of the Marconi “Q” 
pattern, acts as a rectifier or detector, and the sixth, a 
“ V. 2A,” performs the functions of a * note magnifer,” i.e., 
it amplifies the rectified signals in the ‘phone circuit. 

On the left of the panel is a six-point variable resistance 
and switch for controlling the filament currents, and above 
this is a circular ebonite handle, the rotation of which regu- 
lates the electric pressure on the valves by acting on a poten- 
tiometer. 

Suppose that a ship coming up the English Channel in 
foggy weather is somewhere to the west of the Channel 
Islands. It would ascertain its position by taking wireless 
bearings on Lands End and Ushant, a third reading on, say, 
Cherbourg, providing a check on the accuracy of these observa- 
tions if required. 

Under the conditions shown in fig. 20, the direction-finder 
indicates that Land’s End is somewhere on a line making an 
angle of 66 deg. with the fore and aft line of the ship, and 


| 
| 
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Fic. 18.—V ARIABLF CONDENSER. 


that the corresponding angle for Ushant is 5 deg. The direc- 
tion in which the ship is heading is known, since it is given 
by the ordinary compass, and it is therefore a simple matter 
to combine the observations and set out the ship’s position 
on a chart. Readings may be taken at frequent intervals 
if necessary, other stations such as Niton, Cherbourg, North 
Foreland, &c., being utilised as the ship proceeds on its 
course. 

It is not always necessary to ascertain a ship’s position, 
the direction of a known point being often all that is required. 
In such cases one observation only is necessary, as for example 
in ascertaining whether a ship’s course will take it inside or 
outside a lightship or isolated lighthouse. A wireless signal 


THE DIRFECTION-FINDER. 


from the lightship or lighthouse will settle the question as 
certainly as if the light were visible. Similarly, when about 
to enter harbour, signals from a station in the harbour will 
show immediately if the ship has drifted to one side of the 
entrance. 

Apart from its use on board ship, the wireless direction- 
finder is applicable to aircraft navigation, and in this sphere 
ít must prove to be of extraordinary value. It has been 
said, in fact, that the future of commercial aviation is bound 
up in the development of this method of navigation. Air- 
craft fitted with the wireless direction-finder are navigated 
in the manner just described, but if ordinary wireless only 
is carried navigation must be carried out by means of fixed 
direction-finding stations on the ground. 

Referring to fig. 21, let us assume that X and y are two 
fixed direction-finding stations which have been called up 
by the aeroplane Z, with a view to ascertaining its position. 
From the wireless signals sent out by z the station xX ascer- 


WituH FIxep D.F. STATIONS. 


tains that the aeroplane is on a line making an angle of 
110 deg. with true north, and at the station y the angle is 
found to be 45 deg. The two directions so found are at once 
communicated by telegraph or telephone to the control 
station, where by drawing corresponding directional lines 
upon a chart and ncting the point of intersection, the position 
of the aeroplane is ascertained. A brief wireless message from 
the control station then advises the aeroplane of its where- 
abouts at the time when the directional readings were taken. 


THE LONDON UNDERGROUND RAILWAYS,’ 


(Concluded from page 506.) 
FUTURE PROGRAMME. 


The programme of new works in immediate contemplation 
is as follows :— 

City and South London Railway.—The scheme is to enlarge 
the existing tunnels which are only 10 ft. 2 in. up to ll ft. 
84 in. in diam., so as to take rolling-stock of modern type and 
construction similar in all respects to that in use on the 
London Electric Railway, and the station platforms to be 
lengthened so that five-car trains may be worked. This 


eee — ~e --—— 


Fic. 19.—DETECTOR COMPONENT, RFAR VIEW. 


would greatly increase the traftic capacity of this railway; 
at the present it is unable to carry all the traffic that offers. 
Powers are also sought to construct subways and escalators 
at Clapham Common and Stockwell. Concurrently it will be 
necessary to purchase enirely new rolling-stock, amounting 
to 180 cars of standard type. The cost of the scheme as a 
whole is estimated at £1,800,000. 

kustcn and Camden Town connection.—The intention is 
to extend the City and South London Railway from Euston 
by a loop line to make a junction with the Hampstead section 
of the london Electric Railway south of Camden Town. 
When this work is completed it will be possible to run 
through services of trains from Golder’s Green and Highgate 
to the City as well as to Charing Cross, which will provide 
a new through route from north to south of London without 
a change for the first time. This is,a much needed facility. 
The cost of the scheme is estimated at £700,000. 

Edgware and Hampstead Railway.—The intention is to pro- 
ceed at once with the construction of the first section of this 
railway to Hendon. All necessary land has been acquired, 
and contracts are in preparation. This extension of over 
two miles will bring into immediate development an expanse 
of country for housing purposes, and will afford access to the 
new industrial area which has sprung up during the war. The 
cost of the first part of the scheme is estimated at £750,000. 

Junctions at Hammersmith.—This scheme is to rearrange 
the tracks of the London Electric and Metropolitan District 
Railways west of Baron’s Court and to carry four tracks from 
this point to join the four tracks of the London and South- 
Western Railway just east of Ravenscourt Park, and extend- 
ing thence to Turnhain Green. The Metropolitan District 
Railway has running powers over these tracks, and the 
London and South-Western Railway has agreed to confer 
similar running powers on the London Electric Railway. This 
will considerably improve the working of trains west of Earl's 
Court, and will also afford opportunities for extending the 
Piccadilly section of the London Electric Railway from 
Hammersmith to Richmond and Ealing. The cost of the 
scheme is estimated at £350,000. A cheaper and partial modi- 
fication of this scheme has been under consideration as a pos- 
sible intermediate measure. The cost is then reduced to 
£120,000. 

Service to Upminster —In conjunction. with. the Midland 
Railway (london-Tilbury section) it is intended to re-signal 
the whole railway from Bow Road to Barking and thence to 
Upminster, electrifying the section between Barking and Up- 
minster and giving a much strengthened service of electric 
trains direct between the District Railway stations and 


* From the Railway Gazette. Abstract. 
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second debentures. 
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Upminster. This will improve communication throughout 
the East End of London. 

Escalators.—In addition to the proposals already mentioned 
to install escalators at Stockwell and Clapham Common, plans 
have been prepared to install escalators at Shepherd’s Bush, 
Oxford Circus (Central London Railway), Tottenham Court 
Road, Bank (Central Londom Railway), Piccadilly Circus, 
Holborn, Trafalgar Square and King’s Cross. 

Stations.—A scheme for the improvement of access to and 
from Charing Cross Station is included in the London Electriz 
Railway Bill before Parliament. A scheme for the lengthen- 
ing of the station platforms at Aldgate East has been 
approved by Parliament and merely awaits an opportunity to 
be carried out. 

Powers have been obtained for an extension of the Central 
London Railway from Shepherd’s Bush to Gunnersbury to 
connect with the London and South-Western Railway to pro- 
vide through services to Richmond and Twickenham. A rail- 
way from Wimbledon to Sutton, to be worked by a projection 
of the present District Railway service from Wimbledon. 
Proposals have been considered for (a) A junction of 
the Bakerloo section of the London Electric Railway with the 
City and South London Railway at Elephant and Castle and 
the extension of the City and South London Railway into 
South London from Clapham Common or direct from Elephant 
and Castle. (b) A junction between the Central London Rail- 
way and the Piccadilly section of the London Electric Rail- 
way at Holborn, or the construction of short connecting lines 
at this point to give direct rail access between them. (c) An 
extension of the Highgate branch of the Hampstead section 
of the London Electric Railway to Muswell Hill. 

Mr. Pick said that the companies were committed to 
an expenditure of about £8,650,000 within the next few years. 
Their present capital resources in cash were neghgible. Their 
reserve funds might be temporarily applied to the task, but 
would have ultimately to be withdrawn to meet the renewal 
expenditures for which they were ear-inarked. It was esti- 
mated that the cash value of the existing capital powers of 
the companies, capable of being applied to the execution of 
the urgent programme of works indicated above, was slightly 
less than £2,000,000. It was in these circumstances that the 
companies primarily interested had promoted Bills in Parlia- 
ment for this session to increase their capital powers and 
made provision for the cost of this programme. The London 
Electric Railway Co. sought authority to raise £1,000,000 of 
4 per cent. debenture stock (rising under certain contingencies 
to 6 per cent., if onlv by that means could the money be ob- 
tained), of which not less than two-thirds should rank as 
The City and South London Railway 
sought authority to raise £1,500,000 of 5 per cent. second 
debenture stock. 

The construction of new tube railways for the future would 
be a slow process. The cost of a mile of double track tube 
railway at the present time. equipped for working, could not 
be less than £1,000,000. The passengers carried over this 
mile would each contribute to the net earnings an amount of 
s-25d. at current rates of fare. To pay 5 per cent. upon the 
expenditure required a sum of £50,000 annually, which meant 
a traffic density of 37,500,000 passengers if each travelled just 
the 1 mile. The present traffic density of the London Electric 


TABLE II. 


1916. |719] 
# i Tos c- 


== 1913. | 1914. | 1915. 


Average receipt, per d. d. d. d. d. d. 
passenger... ... | 1°70 | 168 | 1°82 f 5 
Working expenses, pe 
passenger . ... Say "79 *82 | 1°00 

Net earnings, per pas- 
senger ste rf 


St a 
es | 


Passengers booked per | 
car-mile run... 


ewe | ee | ee | ee oO 


Expenses per cent. of | 
earnings ; 47 | 49 55 


*Increase of fares commenced. 


railways was approximately 15,750,000 passengers per mile 
and of the Central London 15,000,000 approximately, but 
these figures were based upon an average length of journey of 
24 miles. This had been allowed for in arriving at the den- 
sity. Even after allowing for the fact that each passenger 
travelled between 2 and 3 miles on the average, the present 
trattic densities of the tube railways would not be anything 
lke sufficiently high to justify their construction at present 
levels of cost~-in fact, as the figures showed, something less 
than half. | 
The progress of the underground system at this period 
would seem to be linked up with schemes by which the main- 
line railways entering London could be utilised as feeders and 
equipped for fast and frequent electric train services. The 
Watford extension of the Bakerloo section of the London 
Electric Railway was the exemplar. The proposed extension 
to Upminster would afford another example. Extensions 
Were possible in connection with the Midland Railway at 


Hendon when the Edgware and Hampstead Railway was 
built to this point, in connection with the Great Northern 
Railway at Finsbury Park and with the South-Eastern and 
Chatham Railway from Elephant and Castle. 


INCREASES OF FARES. 


The Underground group of companies claimed that the in- 
creases in fares made since the war were entirely caused by 
more than corresponding increases in working expenses and 
were justified by the results shown in the annual accounts of 
the Companies: In proof of this claim Table IL had been pre- 
pared. 

From an analysis of the working costs per car-mile for 
1913-18, Table III has been prepared. 


TABLE III. 
1918. 1918. Jan.-March, 1419. 
— ; Per Stan- Per Stan- Per Stan- 
mile. dardised.| mile. dardised.| mile. dardised. 
d. à. d. | 
Maintenance ... "708 100 1'138 161 1'575 | 222 
Power for tract’n °812 100 2°045 252 1'974 | 243 
Operating we | 1°761 100 3'114 177 3'894 | 221 
AL other costs... ‘911 100 1°212 133 1'336 , 147 
Total ...| 4192 | 100 | 7509 | 179 | 8779| 209 
CONCLUSION. 


To close the evidence a statement was submitted giving, in 


- summary form, the finacial position of the Underground com- 


panies as a whole. Over and above the usual items there was 
included the provision for deferred maintenance occasioned in 
consequence of the war. This was, needless to say, extra- 
ordinary in character. With all these inclusions, the reserves 
amounted to less than 10 per cent. of the gross traffic revenue 
and represented a charge per passenger not exceeding 0.13d. 
The general depreciation of the rolling-stock and equipment of 
the companies during the war period necessitated continually 
increasing sums being carried to reserve. Although mainten- 
ance costs did not recede, the money expended did not effect 
the usual amount of work, and there had been an accumula- 
tion of arrears of maintenance which must be carried out 
now. It must be remembered that the provision made for 
reserve on the basis of pre-war costs would be entirely inade- 
quate to carry out the intended volume of work at post-war 
costs. While no attempt had been made to increase net earn- 
ings out of increased fares, in so far as the volume of pas- 
sengers increased, it was always expected that each passenger 
should contribute something towards the net earnings of the 
companies. The companies hoped to continue to develop their 
traffic; additional passengers cost less to carry even when 
provided with adequate facilities. | Nowadays, with money 
costing over 5 per cent., the whole future development of 
London transport hinged on the degree of success which could 
be attained with the money already spent. 


EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS DURING SEPTEMBER, 1919. 


Tye official returns of imports and exports of electrical goods 
for September show, as regards exports, values of £652,857, 
as compared with £872,649 in the previous month, a reduction 
of £219,000, the falling off occurring in electrical goods, 
£45,000; insulated wire, £58,000; batteries, £26,000; telegraph 
and telephone material, £60,000; and machinery, £45,000. 

The electrical imports for the month totalled £159,756, an 
increase of about £39,000, the increases appearing principally 
in machinery and telegraph and telephone apparatus. 

It will be noted that the figures for lamp imports show 
a big reduction. September imports of glow lamps totalled 
£112, as compared with £29,160 for September, 1918. 

The figures for re-exports of foreign and overseas electrical 
goods for September were £10,221, as compared with £9,971 


for August. 
EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING 
SEPTEMBER, 1919. 


Exports. Imports. Re-exports. 
Electrical goods . £85,715 £37,%02 ... £2,800 
moines eis 183,167 1,639 . — 
Glow lamps 14,283 112 . 117 
Arc do. and parts AR 22 5.017 . 18 
Batteries... A ... 16,985 4,322 . 50 
Meters ii 29,358 3,650 . 288 
Machinery 198,389 ... 66,635 ... 6,467 
Carbons ee sit ov 719... 6,802... 169 

d telephone 

Telegraph. and leepnon’ 104,919 .. 84,677 ... 312 

£652,857 £159,756 £10,201 


SS SS SS TE SS SS CSE RE SS EVP RS 


542 THE ELECTRICAL REVIEW. [vol. 85. No. 2,187, OCTOBER 24, 1919, 


THE SHIPPING, ENGINEERING, AND MACHINERY EXHIBITION. 


(Concluded from page 509.) 


ExoG.-Capt J. E. Mortimer, 34, Victoria Street. London, 
S.\W.1, exhibited a collection of the ‘* Mortimer Patents ' 
which are all designed to be fool-proof. A 8ton « verhead 
electric crane, manufactured by Messrs. J. Booth & Bros., 
LtD., of Rodney Leeds, illustrated a special type of light 
construction. Messrs. Booth manufacture thew own electric 
minotors, and an example shown was a special ship's winch. 

Lacy-Hubpert & Co., LTD., 91, Victoria Street, London, 
S.W.1. This firm manufacturers pneumatic machinery 
generally, and the exhibit included a portable electrically- 
driven blower for cleaning dynamos, &c. The machine shown 
Was a §-H.P., 22U-volt., b.c. set which could be easily carried 
about by one iman. It is very compact and is an advance on 
the bulky home-made article often to be seen in power 
stations. 

THE TELEPHONE MANUFACTURING Co., Ltp., Martell Road, 
West Dulwich, London, S.E.21, bad on view a complete 
range of various types of automatic intercommunication tele- 
phones suitable for all classes of work. The novel ©“ New 
System ° secret auto-line finder and imdteating Intercom- 
municating telephone was publicly demonstrated for the first 
tine; it represents a step forward in the development of this 
class of instrument. The “ Laryngaphone ’’ is adapted tor 
the use of divers in conjunction with a seml-automatie in- 
dicator switchboard. The instrument, which bas no mouth- 
piece represents a war development, and has hitherto been 
used for communication between pilot and observer on air- 
craft. A special feature is the possibility of conveying spoken 
messages in spite of any amount of noise. A range of 
mechanical movements, &c., embodied in the firin’s standard 
apparatus was ulso shown. The electrical energy for working 
the exhibit was supplied by a C.A.V. dynamotor, accumula- 
tors, and power panel which was shown on the stand. 


Tue HarsinctrR Boat Cranes, LTD., 2-3, Norfolk Street, 


Strand, London, W.C.2. This firm's boat crane is de- 
signed with a view to safety and ease of handling ship's 
boats; it may be either hand- or electrically-operated. No 
skidding or shifting ot the boats Is necessary, and one crane 
can handle 6 or 8 boats, or more if required, according to 
position and arrangement. For the firm's electric cargo 
crane it is claimed that the masts in a ship, which at 
present are only use das derrick posts, and the steam winches 
may be dispensed with. One man can handle the crane and 
load by the use of which 33 per cent. of fuel and 25 per 
cent. of time ts said to be economised. 

LAURENCE, Scott & Co., Lip., Gothic Works, Norwich, ex 
hibited electrical equipment for deck winches which was 
shown In operation. By the use of this gear mechanical gear- 
Ing is eliminated, the speed of working at all loads being con- 
trolled by an electrical ©“ load discriminator.”’ The motor and 
controller are completely watertight, and the latter can be 
stowed below decks. The gear is designed ,to stand the 
ronghest usage and sea conditions. An electric steering gear, 
which gives control from the bridge, was shown in operation. 
The electrice telemotor gear which transmits the control is 
on the Wheatstone bridge principle, but is very simple in char- 
aeter. The actual operation of the wheel is entirely electrical, 
the motor working direct on to the rudder-operating gear. 
The main motor is so controlled that it runs at a very low 
speed for the ordinary course-keeping motions, but runs 
up to full speed at once when large degrees of helm are sud- 
denly required. Two standard 6-pole motors were also shown, 
coupled together and acting as a motor generator, for reducing 
voltage from the mains. 


Hyprowen, OXYGEN & Phant Co., Lro., 1, Albemarle Street, 
Piccadilly, London, W.1, specialises in plant, including the 
electrolytic type. for the manufacture of hydrogen and oxygen 
gases. The latter plant is of the Bell type, with metallic 
electrodes. The consumption of energy is claimed to he 
0.09 KW.-hours per 1] c.m. of hydrogen, plus 0.5 em. of 
oxygen, and the elements will support current considerably 
treater than the normal in the event of forced production 
heing advantageous, as in the case of factories having variable 
quantities of excess power temporarily available. 


J. Hopes & Co., Ttp., 8, Albert Square, Manchester, had 
on view drawing office equipment and materials, including 
a new model of a continuons electric photo-copving machine 
comprising a double pattern machine having two travelling 
arc lamps and special mechanical features in regard to the 
Variation of speeds for printing the various photographic 
papers. The machines are made in both single and “double 
patterns, and fitted with either one or two travelling arc lamps 
according to ontput of prints required. Considerable econo- 
mies m current consumption and running charges are claimed 
for this machine. l i 


EDISON ACCUMULATORS, Trn.. 2-3, Duke Street. St. James’ 
London, S.W. 1, had on view a complete house-lichting vlant 
ectnally working, and showing the use made of this firm’s 
hatteries. The company also exhibited hatteries for ice sh 
Wircless telegraphy and telephony, and for ignition and light- 


ing on motor-cars, Ke. A complete deinonstration on the con- 
struction of the Edison cell and the active materials used was 
made, showing how totally different these accumulators are 
from the usual type. 

THE IGraNic Evectric Co., Lrp., 147, Queen Victoria 
Street, London, E.C.4, showed a collection of exhibits almost 
identical with that shown at the recent exhibition at West- 
minster. The exhibit comprised various types of control 
gear, switches, and regulators. The machines that were 
shown in operation inctuded a device for carrying out relia- 
bility tests on coils, and a special coil-winding machine. 
There was also a model of a telfer crane fitted with a model 
unit type electric lifting magnet. 

James Keitu & BLACKMAN Co., LTD., 27, Farringdon Avenue, 
London, E.C.4. This firm's exhibit consisted of various 
ventilating apparatus, fans, and blowers, both belt and elec- 
trically-driven. The “ Keith” ship-deck fan with direct- 
coupled, watertight electric motor and the reversing type 
of fan and motor combined for ship ventilation, were shown, 
With the latter type of fan the ventilation can be quickly 
reversed from exhausting alr from, to blowing air into, the 
ship. 

WibtniaM MCGrocw & Co., Ltb., 28, West Camphill Street, 
Glasgow, exhibited a larve variety of ship's electrical and 
other fittings, such as pendants, brackets, bulkhead lamps in 
iron and brass to meet all requireinents, and direction signs 
for cabin and deck use. Marine switchboards and switches, 
water-tight distributing boxes, fuse boxes, &c., were shown, 
as Well as several patterns of flashing lamps could be seen in 
operation. 

THE WESTINGHOUSE BRAKE Co., Ltb., 82, York Road, King’s 
Cross, London, N. This exhibit. amongst other things, in- 
cluded one 5-H.r. electrically-driven air compressor fitted with 
a Baker reducing gear. control governor and switchboard. 
The set is well adapted for operating the well-known Westing- 
house automatic brake on electric cars, &c. A set of electro- 
pneumatic valve gear was also shown, suitable for operating 
the valve gear on floating docks, and for operating railway 
signals and points. The hydraulic valves are operated by com- 
pressed air, their movements being controlled from a central 
station by electrical means. 


Warsxov & Co., Lrp., Lamp Works, Halifax, exhibited a 


variety of accumulators. also electric hand, table. and miners’ 
lamps, as well as searchlights for vachts and small boats. 


MArcCONT’S WIRELESS TELEGRAPH Co., Latp., Marconi House, 
Strand, London, W.C.2, in reality had two stands, and the 
equipment shown included a 1.5-KW. emergency set represent- 
ing the wireless equipment on a modern Hner. The emer- 
gency set is an auxilary installation to be used in case of the 
failure of the ship's electricity. supply. Demonstrations were 
given showing the musical spark discharger. A wireless 
direction-finder and a short-range wireless telephone set were 
also exhibited. The latter was rated at 20 watts and weighed 
only 40 lb., and when an aerial 70 ft. long and 30 ft. high is 
used gives a range of 10 miles. The set was in communication 
with a similar installation at the company's other stand. The 
0.5 and 0.25-KW. ship's installations shown were similar to the 
1.5-KW. set, and there was also on view a 100-watt. aireraft 
telephone set designed for communication between machines 
in the air or on the ground. The set has a range of 50 to 100 
miles, according to the type of receiving station when using 


a 250-ft. aerial. The wave length employed is 400 to 500 m.; 


the complete outfit weighs only 45 Ib. 


THe TOK MANUFACTURING Co., Lro., West Harm Lane, 
London, E. This company is exhibiting the first and only 
British-made snap rotary switeh, whieh is being employed 
Increasingly Where, owing to the rush of current on switch- 
Ing on and the inductive break which occurs on switching off 
the ordinary tumbler switch is not suitable. This type of 
switch has hitherto been imported from America. The pre. 
sent company ts, however, an entirely British concern, with- 
ont any American connection, and the switches are entirely 
made in London. 


CHADBURN’S (Snir) TeLecrarH Co., Lan., Cyprus Road, 
Booth, Lancashire, had a selection of instruments and gear on 
view, which included a set of eleetrie telegraphs as fitted 1n 
a number of generating stations throughout the country. An 
electric direction tell-tale is also fitted. which shows the move- 
ments of the engines either in the “ahead.” “stop.” or 
i astern °’ positions.  Anather interestine instrument shows 
the position of the engine-room telegraph, and is really an 
electric telegraph order repeater, Tt can be placed in any 
part of the ship, and shows at a glance the orders standing 
on the engine-room indicator. i 


THe Sprery Gyroscope Co., Trp. 15, Victoria Street. 
London. §.W.J. This firm had on view the “ Sperry ` high- 
Intensitv searchlight and the gyro navigational compass. in 
which the gvrascope is acted upon by the rotation of the 
arth. The Villiers odograph was shown, whieh is used in 
connection with the gyro compass and an electrical log, and 
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traces out on a chart the actual course which the ship has 
travelled. 

DictocrapH TeLerHonts, Ltp., 7, Southwark Street, Lon- 
don, S.E.1, exhibited various types of and attachments for 
this instrument, being similar to those shown at the West- 
minster exhibition some time ago. The dictograph is a tele- 
phone which will liberate the spoken work so that it may be 
audible in any part of the room in which the instrument is 
placed, and there is no need to remain at the instrument 
whilst carrying on a conversation. 


Messrs. ALLOY. WELDING Processes, Iambi., 14-16, Cockspur 
Street, London, S.W.1, gave demonstrations of electric weld- 
ing at frequent intervals. The exhibit consisted of samples of 
articles electrically welded, including built-up railway signal 
posts, large numbers of which, we understand, have been 
ordered for the Belgian railways. There were also shown 
electrodes for arc welding and others for depositing manganese 
and high-speed steel for wearing and cutting surfaces. There 
was seen in actual use a single unit motor-generator D.C. 
welding set, the motor of which is of only 1 H.r. Mounted on 
a truck for portability, the whole plant weighs only 32 ewt. 
There was also shown a semi-portable a.c. welding plant, con- 
sisting of a static transformer, reactance coil, and all necessary 
switchgear. 

ExeLosives Trapes, LTD., 6, Cavendish Square, London, 

W.1. This exhibit was divided into three sections, namely, 
explosives, non-ferrous metals, and engineering, and included 
electric annealing and tempering furnaces. There was also 
an exhibition of welding by the Thermit process. 
“THe A.C. CUTTING AND WELDING Co., Ltb., 20-27, Theo- 
balds Road, London, W.C.1, exhibited portable cutting and 
welding machines for use with A.C. power supply. Three 
types of apparatus were shown, one for light work, another 
for all metallic-arc work, and a similar apparatus that is also 
suitable for hole-boring, cutting, and casting filling. New 
types of electrodes, an electrode handle, as well as operators’ 
accessories, were to be seen. 


THe ARCWELL Co., 16, Hill Street, Finsbury, Loudon, E.C. 
This exhibit consisted of an a.c. arc-welding machine, known 
as the *‘ Mephisto,” and various electrodes. This machine has 
been distributed in the U.S.A. and Canada, and now makes 
its appearance for the first time in this country. The welder 
operates on A.C. and at any voltage and frequency specified; 
the same machine can, if so ordered, be made to operate on 
several frequencies and voltages. The device is portable, light 
in Weight, and has no loose parts. The current in the are is 
maintained practically constant, so that the weld is not en- 
tirely dependent on the steadiness of the operator’s hand. The 
machine consumes about 4 KW.; it is made in eight types and 
sizes from 100 amps. for g-in. plate to 250 amps. for L.o-in. 
plate or heavy castings. 

THE INTEGRAL OXYGEN Co., LtD., 38, Victoria Street, Lon- 
don, S.W.1, had on view an nnuproved electrolytic generator 
for the production of pure oxygen and hydrogen gases. 


THE STERLING CORPORATION (GREAT BRITAIN), LTD., 16. Wig- 
more Street, London, W.1, exhibited complete high-frequency 
sets, inclusive of switchboard, heat pads, and varied violet-ray 
applicators for use with the generator. The portable high- 


frequency generator is operated from any ordinary lamp 


socket and at any voltage from 90 to 250, for home treatinent. 
Ozone inhalers, a pinozer for disinfecting, water sterilisers, 
and immersion heaters were also to be seen. 


Tae Farkirk [ron Co., Larp., Craven House, Kingsway, 
W.C.2, had on view a selection of steam- and electrically- 
heated cooking apparatus. This included a suite of two 
electrically-heated roasting and baking ovens, 22 in. X 22 in. 
+ % in. high, one oven loaded to 5 Kw., and the other, divided 
into two coimpartinents for pastry baking, to © Kw. The single 
oven electric range is fitted with four boiling and simmering 
rings. The electric steaming oven, 18 in. X 24 in. X 24 in., 
is capable of cooking 100 to 150 lb. of vegetables at a tine, 
and is loaded to 5 Kw. An electrically-heated carving table 
and Bain Marie, with a hot closet under the top and an assort- 
ment of electric grills, hot plates, tires, &c., were also on view. 


F. Huspanp, Lro., Craven House, Kingsway, Landon, 
W.C. l, exhibited tile pattern electric fires in several shades, 
and a comprehensive line of electrical accessories, such as 
switches, accumulators, ceiling roses, porcelain cleats, kettles, 
Irons, saucepans, hot plates, &c. The tile pattern fires can 

supplied in dilierent shades of tiles, they are distinctive In 
appearance, and it is claimed will give 10 per cent. greater 
eat efħciency for energy consumed. They are made in two 
sizes: 3-bar, 2,400 watts, 3-heat control, and 2-bar, 1,600 
Watts, 2-heat control. In addition, two other types of fire 
are made by this firin. 


Wx. Hamitton Witsox, 4-6, Bank, Broadway, Kingston 

Hill, Surrey—This exhibit was similar to that shown at 
Vestminster recently, and comprised wireless transmitters 
designed on a new combination of principles, tuning induct- 
ance, condensers, and transformers. Examples of a new 
type of highly sensitive thermoelectric conductor was on 
view for use over a wide range of purposes, some of 
which were less than 0.0005 in. in diameter. Interesting 
thermo-electric generators, one being operated by the heat 
of the hand, and an X-ray set were also to be seen. 


Victory Dynamos & Motors, J.tp., 25, Victoria Street, 
London, S.W.1, had several shunt-wound motors which were 
seen running under full load conditions. Pairs of there 
machines were coupled back to back and mounted on a bed 
plate, running. under the Hopkinson test. 


PortTaBLE Evectric Motors (1919), Lro., 121, Victoria Street, 
London, S.W.1, exhibited portable motors of from & to ® H.P. 
for drilling, reaming, and numerous other purposes. They 
run on either a.c. or b.c., the principal feature being light 
Welght for power produced. 

S. G. Brown, Ltp., Willesden Lane, North Acton, London, 
W.3, was showing an all-British gyro-compass worked from 
the ship’s mains on a balanced battery. The exhibit was 
seen working, and other objects on view included the 
“ Cyelux ” dynamo light for bicycles, telephone receivers, 
including loud speakers, condensers, and relays. 

The Dutch section of the exhibition included a number of 
interesting exhibits, though most of them consisted of models. 
KROMHOUT Works, Amsterdam; PERMAN & Co., LD., 82-83, 
Fenchurch Street, London, E.C.2, exhibited a 12-H.p., single- 
cylinder, and a 4-cylinder, 180-B.H.P., 300 k.P.M., engine which 
operates on the 2-cycle system, and has neither valves nor 
electric ignition. 

WERE Conrab, Lrp., Haarlem, and Stork, Bros. & Co., 
Hengelo, Holland; MARINE Works, LTtp., 39-41, New Bond 
Street, London, E.C.2, were showing a collection of eight 
modes, and also a D.C. turbo-dynamo and turbo-driven pumps. 

THe Ministry or Martine, The Hague, exhibited various 
electric lamps, oil burners, parabolic reflectors, and dioptic 
lens, designed and used by the Netherlands Lighthouse Ser- 
vice. The gas-filled electric lainps are supplied, we under- 
stand, by the SLoaN ExectricaL Co., Lap., 12, Golden Lane, 
‘London, E.C. 


THE MINistRY or CoLontes, The Hague. Included in this 
exhibit the Roval Dutch Meteorological Institute of Oceano- 
graphy and Maritime Meteorology had on view a magnetic 
chart showing the values of the three elements drawn accord- 
ing to the values published in Dr. Van Benimelen’s work : 
© Magnetic Survey of the Dutch East Indies, made in 1903- 
1907.” The first inagnetic survey of the East Indian Isles wag 
made by Dr. Van Rijckevorsel in 1874-1877. 


HAARLEMSCHE MACHINEFABRIK V/H GEHR, Ficer, Haarlem, 
Holland, B. J. Allison, 53, New Broad Street, London, E.C.2, 
exhibited models of cranes, and also brake magnets and 
accessories, and a controller for electric winch and deck crane. 

A number of firms exhibited engines, both steam and in- 
ternal combustion, built for driving dynatnos, &e., as well as 
complete self-contained lighting sets. Besides the firms we 
have already mentioned as showing this class of machine, we 
noted the following :— 

Messrs. GREENWOOD & Batuey, Lan., Albion Works, Leeds; 
a small De Laval steam-turbine ship-lighting set, which is 
made m all capacities. RENDLE, BLANCHAKD & Co., LTD., 5, 
Victoria Street, London, S.W.1; examples of combined power 
units for high or low speeds and using either petrol, parattin 
or gas. The engines are small and compact. R. A. Lister & 
Co., Lro., 47, Victoria Street, London, S.W.1; automatic 
emergency lighting and power sets, which start up immedi- 
ately the main supply fails or falls below a predetermined 
voltage. STUART TURNER, Ltb., Market Place, Henley-on- 
Thames; direct-coupled, self-contained lighting sets running 
on gas. PETTERS, Ltp., and VickeRs-PETTERS, Lro., 6, Dean’s 
Yard, Westminster, London, S.W.1; oil engines made in 
stationary, portable, and semi-portable types, and designed tu 
run on paraftin, starting on petrol, the change over being auto- 
matic. A semi-Diesel crude-oil engine was also shown; by 
the use of a patented device the engine will run on dead 
light load with perfect combustion and without the use of the 
lamp. MusGrave & Co., Lap., St. Anne's Ironworks, Belfast; 
venerating set, also generator and p.c. motor. W. H. ALLEN 
& Co., Lrp., Queen's Engineering Works, Bedford; high- 
speed, steam-driven D.C. and A.C. generators, also D.C. motor, 
contactor and master switches, relays, resistance units, brush 
holders, shunt windings, pole coils, terminals and boxes, and 
electric light fittings. Fyre, Witson & Co., 31, Budge Row, 
Cannon Street, London, E.C.4; petrol or parattin generating 
sets. THE Record ENGINEERING Co., LTD., Donnington 
House, Norfolk Street, Strand, London, W.C.2; petrol-parattin 
or gas engines, features of which are silence and simplicity. 
Boutton & Pact, Lrp., Rose Lane Works, Norwich: radiator- 
cooled lighting sets suitable for country-house lighting. THe 

‘SUNDERLAND FORGE & ENGINEERING Co., LTD., Sunderland: 
standard steam engines direct-coupled to D.C. generators, also 
D.C. and induction motors and 3-ton electric winches for ship- 
yards, &e. 

The Exhibition should have closed on the 17th inst., but 
owing to the railway strike it was kept open till Tuesday last: 
about 350,000 people are said to have visited the Exhibition. 

The president, vice-presidents, and committee of the Ex- 
hibition, and the chairman and members of the Roval Com- 
mission for the Holland Section, gave an Anglo-Dutch dinner 
on the 15th inst. at Olympia. 

Sir OWEN Puiuipps, M.P., who presided, said that the Royal 
. Commission for the Holland Section had co-operated most 
cordially in making the Engineering Exhibition a success. 
That joint effort, and the jnutual interest aroused, would help 
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to cement still further the goodwill existing between the two 
countries. Shipowners, both Enghsh and Dutch, would have 
to be prepared to face a very difticult period in the not far 
distant future, when obsolete ships—and there were many 
afloat—would have to be scrapped. Only the newest vessels, 
equipped with all the latest improvements, would be able to 
hold their own on the seas. That was the position they had 
to face, and it was exhibitions such as that at Olympia that 
would help those who were ready to take advantage of all the 
latest Improvements. 

The Durc MINISTER, responding, claimed that eredit was 
due to the Dutch people for having remained neutral during 
the world struggle, in the sense of not taking part in the 
fighting, but without losing sight of the notion of right and 
wrong between the two fighting parties. The Dutch and 
British people had proved that they understood each other, 
and they had cemented a relationship which would be of 
great benefit to the new era. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sgrton-Jongs, O'DELL AND 
Sternens (successors to W P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


24,338. “ Electrical fuses.” Dermis Bicie Co. and B. G. FIARKISON. 


October 6th. 

24,349. “Contacts for electrie fuses, cut-outs, e,” W. A. 
A. Reyko & Co. October Gth 

24,300. ©“ Amplifiers, New? oS. BRYDON. October 6th, 

24,368, “t Electro mechanical variable speed and reversing mechanisms.” 
AsNciNS Erabelssevents Baksiek Besako Lr TuUkesse and E. Grkasat. Octo- 
ber 6th. 

24,394. “ Composite electrice signnalling systems.” 
(Western Electric Co.) October 61h 

24,399. © Electric couplings or connectors.“ G. Stckitine. October Gth. 

24,400. Electric hand lamps. G. Stexiise. October 6th, 

24.404. © Electric flash lamps.” L. J. Haxcoew and Hancock & Co. Octo- 
ber 6th. 

24,405. “ Transmitting apparatus for wireless telegraphy and telephony.” 
J. B. Bouitno. October 6th. 

24,406. " Amplifying devices for wireless telegraphy and telephony.” J. B. 
Bonito. October 6th. 

24.407. “ Recciving apparatus for wireless telegraphy and telephony.” J. 
B. Bonne. October Gth. 

24,419. Steam, hot-air, gas, or electric drier for hydros.™ G. SWINDEN, 
October 7th. 

24,452. “ Contactor type starters or controllers for three-phase motors.” J. 
Evans and Harraxnn & Worrr. October 7th. 

24.464, ‘(Cone or insulating body for ignition plugs, We. G. pe [OLDEN- 
Stone. October 7th. 

24,470. “ Electric traction systens having conductor rails. 
IMPROVEMENTS, Lro., and R. Patitisox., October 7th. 

24,480. “ Electrically-heated melting, Ne., furnaces,” 
and C. N. Sretrs. October 7th. 

24.492. ‘Sight gange and splash plite for storage batteries." EKE. C. R. 
Makks. (Accumulators, Ltd.) October Tih. 

24,495. “ Protecting means for igmiiion coils of explosion motors.” SIN- 
TiLa. October 7th. 

24,496. ©“ Condenser for ipnition apparatus of explosion motors,’ 
TLLA. October 7th. 

24.502. “ Means for purifying liquids by clectricitv’’ L. G. Perkert and 
J. Witsos. October 7th. 

24,556. “t Contact for electric thief aburms. &eo BL Cressur. October Rth, 

24.575. “ Electrical protective devices." WrstekN Eneerkice Co. (Western 
Electric Co.) October Rth. 

24,599. “ Electrical resistances.” W. EsceLke and A. Lyox and Wrescu, 
October Bth. 

24.618. “ Sparking plug.” G. Derren and E. L. Nacton, October 8th. 

24,640. “ Electrical anparatus.”” Droits ‘Tromsox-Houston Co. (General 
Electric Co.) October 8th. 

24.644. “ Thermionic tubes.’ J. SeortTaccavrt. October Rih. 

24.680, “ Galvanic electric batteries.” L. Ferer and Frereek’s UNITED 
Erecrric Works. October 9th. 

24.683.“ Earth detector switch.” R. H. Lase. October Oth. 

24,715. “Insulating means for electric apparatus.” Brins Evectric 
TRANSFORMER Co. and J. Roornsas. October Nth. 

24.718. © Galvanic haitteries “© G. Orba., J. 
OpHaM & Soss. October Nth. 

24.719. “ Electric pocket lamps.”  GALVANOPHOREN-WERK- (System Voor) S. 
Szunert Kovaaspit Ges. October 9th. (Gernmonv, October Ihh, T918.) 

24.722. " Electrice generators, motors, &e.™ ALLMANSA SVENSKA ELEKTRISKA 
AKTIEROLAGET and A. LINDSTROM. October Oth, 

24,724. “ Electrical ssam welding machines.” E. 
(Germany, May 30th, 1918.) 

24.732. © Stationary eleætrie indtcien apparatus.” 
Horstos Co. General Fleetrie Co October 9th. 

24.736. S Wireless rececivins aparatus.” C. K. Crasxpren October th, 

24.738. “ Electrical apparatus for operating roilwav sienals," Soe. D'i eC- 
TRICITE Mors. October Oh. (France. Ovcober Ath. 191%.) 


llakkiMAaN and 


WerestERN Evecikic Co. 


ELECTRICAL 


MORGAN CRUCIBLE Co, 


NCIN- 


Orpa, O. Opn., and 


hd 


ScHRODER. October Nth. 


Brins | THomsanx. 


OS TM “ Locking device for electric switches,” J. A. Viscest. Octo- 
ber 10th. 
24770, “f Fosterer for link beline for driving motor car fans, dynamos, 


he OTL J.e Essesymenm, October 10th, 

294 773. © Electricallv-operatal doormat.“ T. S. Marsu, October Thh. 

24.780, " Flectric photovraphic printins or coping machines.” I. R. 
Harpers and T. Hupes & Co, October TAth 

94 813. 6 Electrteal resistiner beaters for hieh  temnrerotures © Gew Aoo 
DES ATELIFRS DE SeECHERON. Ortober I0rh, nitzrelird, Oetaber Ihh, 191S) 

9$. 815. 8 Flectric heating apeoratue Bruise bmossos-Horstan Co, 
(General Flectric Co.) October 10th. 

24.8168. 8 Preatins teletraph systems,” 
Electric Ca) October 10th. 

94 831. Drs hotter’ celle” Porrem en Pooe rk Cornexp Prusts Co, 
Octoher 10h Unitel rates October 10th, 19th > 


Westees Erecmac Co. Western 
b 


94 RSE 8 Cureens distributors or commutators Gf eleetrie deatition sistems ” 
F. A Hoon, Octoher 10th 
94.845. “ Anonrotes with variable  self-inductancee, F. C. R. MARKS. 


(Mlugs.) October 1rth. i 

91 R, 8 Fleetric nlug Y W. P Housosp oond OF Kesspor Oktober Toth, 

24.404, © Trolley hrad for elecetiicaliv-propelled webictes. J. Ne Lewis. 
Octoher 11'h i a a 

29.903, © Wirit systems for electric light and. power installations.” L. J. 
Lerner Ortoher 1th. 

24.9381 Machine switching telenbone esstems ” 
Western Electrice Co) October 1) th. 


Wrsrrey bircrkic Uo. 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken, 


1917. 
12,961. Macsene cuucks. W. Arter. September Hhh, 1917. (32,543) 
18,040. MACHINE SWITCHING TELEPHONE s¥ystrkMs. Western Electric Co. and 
Polinkowsky. December oth, L917. 132,940.) 


1918. 


523. MbINOD OF AND APPARATUS FOR RECFIVISG RAWO SIGNALS. Maroni 
Wireless Telegraph Co., of America, July 19th, 1917. (182,548, 

10,205. ELecrrOLy MC CELLS. H. C. Jenkins and Eust Siratlurd Works, 
June 20th, 1918. (132,561.) 

10,382. Hicu-rreouENcy stenting, Western Electric Co. (Western bia- 
tric Co.) June 24th, 1918. (132,5602.) 

11,856. MEANS FOR MEASURING ELECTRICAL CURKENIS. 
lth, 14918. (132,567.) 

13.207. STARTING DEVICES FOR ALTERNATING 
MACHINES, British Thomson-Houston Co., H. C. 
August lth, 1918. (132,974.) 

13,208. STARTING DEVICES FOR ALTERNATING 
MACHINES. British Thomson-Houstun Co., H. C. 
August lth, 1918. (132,575.) 

13,27. DETACHABLE CLIPS FOR ATLACHING ELECIRIC CABLES TO BALLOUN CABLED. 
E. G. Cleverly. Aupust loth, 1918. (132,579.) 

15,153. DYNAMO-ELECTRIC GENERATORS AND MOTORS. W. 
Isth, 21918. (132,607.) 

15,187. FLectxo-MAGNETIC SWITCHES. British Thomson-Houston Cu. and H. 
C. Hastings. September sth, 1918. (132,610.) 

15,345. ELECTRIC BLAST FURNACE. J. Bibby and J. O. Boving. September 
20th, 1918. (132,616.) 

15,729. APPLIANCE FOR OPERATING SIGNALS AND TEDRGRAPHIC copes. R. D 
Pessell and E. L. Pessel. September 27th, 1918. 132,630.) 

15,794. Evecrkic Betts. W. E. Clifton, H. W. Cox and J. H. Cowell 
September 28th, 1918. (132,632.) 

15,812. ELecrRiC FURNACES. T. 
ber 28th, 1918. (132,635.) 

15,945. MANUFACTURE OF INCANDESCENT ELECIRIC LAMPS. British Thomsen 
Houston Co. (General Electric Co.) October Ist, 1915. (132,638.) 

18,207. MAGNETS OE MAGNETO-ELECIRICG IGNEHON APPARATUS. Scintilla (Pim 
ol). November 6th, 1917. (120,901.) 

18.714. MEANS FOR SECURING THE POLE SHORS OF A MAGNETO MACHINE | Brith 
Lighting and Ignition Co. and E. A. Bennett, November [4th, 1918. (132,1 

18,836. AUDION OR LAMP RELAY OR AMPLIFYING APPARATUS. M. Latour. Se 
vember 17th, 1917. (Addition to 3140/18.) (132,668.) 

19,310. TRANSMISSION OF A ROTATIONAL OR TURNING MOVEMENT IN BLPUTRIAL 
SWITCHGEAR, R. H. Barbour and H. R. C. Partridge. November 23rd, 195. 
032.673.) 

19,792. SHOCK ABSORBER AND PROTECTOR FOR ELECTRIC LAMES. J. W. Graham. 
November 30th, 1915. (I32.678.) 

W285. MEANS FOR SUPPORTING OVERHEAD CONDUCIORS ON RAILWAYS, TRAM 
WAYS AND INE LIKE. È. TL. Whittall and B. J. Rees. December 6th, 19% 
(132,681.) 


Il. A. Ewen. Juy 


CURKENT = DYNANO-ELECIEK: 
Hastings, and J. Marun. 


CURRENT — DYNAMO-ELECTRIC 
Hastings, and J. Maria. 


Aldred. S pleinter 


A. D. Lawton and J. Hampton. Sepen- 


¢ 19. 

G19 COUPLINGS OR CONNECTORS FOR ELECTRIC WIKES, CABLES, AND THE LIKE. 
Il. Moss. January 9th, 1919. (132,700.) 

3712. PGH-FREQUENCY GENERATORS, E. Girardeau. 
(Addition to 12,809/13.) (132,734.) 

4,098. ELecrRic BELL CoNsrRtCuION, AL E. Hughes. February 19th, IA 
(E32.715.) 

T419. JOINTS FOR SPARRING LUGS. D. 
March 25th, 19419. (132,727.) 

DN37. ROTARY ELECTRIC CONVERTERS. british Westinghouse Elcar and 
Manufacturing Co. June Ith, 1918. (128.543.) 
O LLBK3. NIET COUPLINGS AND MELNODS OF MANUFACTURING SAM. British 
Themson-Hauston Co. (General Eleetric Co) May 12th, 1999. ARTH) 

12.239 ; 
DISTANCE, 
10,6765 18.) 

KORI. PAWL AND RATCHET GEAR HAVING AN ELECTRO RESPONSIVE RELEUSING 


February 14th, M8. 


Zimmermann and C. Platte. 


E RETRIC APPARAIUS FOR INDICATING AND REPEATING MOVEMENT AT A 
Schneider et Cie. May loth, 1919. (132,796.) 9 (Additien to 


DEVICE, Akticboliger Svenska RKRullager Fabriken. July 27th, 1918. (181,598) 


——___ 


Overloading Generators. — While objections to over- 
loading generators may usually hold good, there are times 
when it is a paying proposition to carry substantial overloads 
continuously. A writer in the Electrical World recalls a cae 
Where a O00-KW., D.C., waterwheel-driven generator was M- 
stalled to run in parallel witb a number of other generators 
and rotary converters, The eñergy was used for electrolyte 
purposes, and the machine wis required to run 4 hours 
per day, seven days per week, being shut down only when in 
need of repair. When a machine was down a spare rotary 
converter was started. The power for the rotaries was gene- 
rated by steam. It was found that the waterwheel on the 
new machine had greater capacity than was expected, an 
that at full gate ‘the generator would have at least 100 RW. 
overload. The operating temperature was in excess 0 that 
recommended by the manufacturer, but the machine commu 
tated well. and it was decided to run at full gate even 4 
the risk of ruining the insulation within a few years. 1%% 
particular machine has been in operation over five vears au 
will probably last several more. Maintenance costs have heen 
low. In that time it has been out of service only when neces 
sary to turn the commutator or adjust the brushes, or when 
the waterwheel needed attention. If it had been run at ta 
rating. it would have generated approximately 3.300 B.P-vear, 


abeunt 
hut. running at 20 per cent. overload, 1t produced a 
4.00) Wop.-vears, a gain of 700 WUP.-vears which Hany 
wonld have been obtained from rotary converters Feo 


steam-driven generators. Tt cost Sa 
n.Pevear to prodnes power byv water against $10 by aes 
a difference of 8753. Therefore the gain of 700 Ee ai 
represented a saving of $52500. The machine cont 7 a 
down now for a vear and still have’a better financial standing 
than if it had run at its rating. 
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INSTITUTION PROCEEDINGS. 


THE“ busy season for the engineering institutions is now 
opening, and promises to be a very busy one indeed. We have 
frequently suggested that the conduct of their meetings 
might be improved in two ways, and we note with pleasure 
that The Times Engineering Supplement for October sees 
eye to eye with us in respect of one of them—that is, the 
reading of papers. Precisely the same arguments that we 
have used are advancel—namely, that in accordance with 
“the same old ritual,” most of the time is devoted to the 
reading of the paper, “ often with an elocution that leaves 
a good deal to be desired,” and that the objects of the 
institution would be far better served by taking the paper 
as read, and devoting the whole time to the discussion. 
This involves the distribution of the paper in advance to 
those who are in a position to attend the meeting—that is, , 
to those who live within range of the rendezvous ; members 
who would travel long distances—as many do—to attend a 
discussion wonld be sure to obtain a copy of the paper in 
advance. At present the time of the meeting is sacrificed 
to the Icthargy of those members who will not take the 
trouble to acquaint themselves beforehand with the contents 
of papers, though some apologise for their semissness 
and then have the hardihood to take part in the 
discussion ! 

During the war we did not press the point, having in 
view the scarcity of paper; now, no doubt, the excessive 
cost of printing may be alleged ax a reason for continuing 
the “ same old ritual.” But the claims of efficiency over-ride 
any such objection. The efficiency of the Institution of 
Klectrical Engineers, 
duriog the last few years—and so hus ifs membership, 
Money spent on increasing efficiency and prestige is far 
more than repaid by additional subscriptions, 

The second point is the hour of meeting, to which onr 
During the war the meetings 


for example, has greatly increased 


contemporary does not refer, 
have generally commenced at 6 or 6.30, for 
But why change the hour ? 

The wishes of the’ majority shonld 


reasous which 
no longer obtain. To suit 
whose convenience 7 
prevail in any democratic institution, and it is the duty of 
those who are elected to control its affairs to find out a way 
of ascertaining the views of the majority of the members in 
a position to attend the meetings. 

These are two questions of considerable importance. We 
would invite the Council of the Institution of Electrical 
Engincera in particular to give them careful consideration. 
We believe that Institution has now become, out of question, 
the most efficient of the great British engineering insti- 
tutions (not that the competition it has to meet is very 
severe), and its intluence has rapidly and markedly increased, 
both within and without the electrical industry, under the 
shrewd guidance and forceful propulsion of Mr. Wordinghain ; 
and we look to it not only to do the best for its own 
members, but also to give a lead to the kindred associations, 
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THE recent revision of the standards 
New Cable for electric lighting and power cables by 
Standards. 


the British Engineering Standards Associa- 

tion -bas now come into force, and we have received a 
number of catalogues from leading cable makers which 
embody the new standards. The revision marks a complete 
departure from the long-established system based upon the 
standard wire gauge; the cross-sectional areas of the 
cables—the really significant dinensions—have been adopted 
as the ruling factors, with the result that 24 sizes take the 
place of 59. This is an excellent and timely reform, which 
will greatly simplify both manufacture and use, without 
introducing any disadvantages; we understand that the 
change was made at the express wish of users of cable, 
while the hearty concurrence of the makers can be taken 
for granted. At the same time, a valuable reform has been 
introduced, on lines which we have advocated for 
many years—namely, in the direction of “counting in 
tens”; in future details and prices will be stated 
in terms of 1,000 yards instead of 1 mile, and standard 
coils will be 100 yards long instead of 110, the sixteenth 
of a mile. This will not only dispense with a great deal 
of useless and utterly superfluous computation, but also 
will facilitate the adoption of the metric system at a later 
date. Incidentally, we note that the new B.E.S. specifi- 
‘cation for permanent-magnet steel uses millimetres 
throughout. 

The British Engineering Standards Association, the Cable 
Makers’ Association (which in 1900 led the way with a 
standard table), and the industry in general are to be con- 
gratulated on the achievement of a notable advance in 
standardisation, from which great benefits will accrue. 


—_—_———, 


WHEREVER there is water power to be 


ae developed, the extent to which Govern- 
Vv i , 
Control? ment assistance should be given, and 


Government control exercised, is a problem 
of primary interest. No far as India is concerned, a policy 
suitable for one part of the country may be qnite unsuit- 
able elsewhere. Thus, at Bombay, the chain of projects 
extending down the Western Ghats covers all likely power 
requirements for a long time to come, and the firm of 
Messrs. Tata can supply the capital, the business organisa- 
tion and the engineering talent required ; Government help 
is necessary, however, in such matters as land acquisition, 
water rights, transmission routes, &c. Elsewhere, it is 
generally considered that more direct Government assistance 
is required either in the form of pioneer installations (built 
for demonstration purposes, and subsequently banded over 
to private companies), and/or in the form of guarantees to 
private enterprise. In the latter case a guarantee of a 
minimum interest on the one hand should generally be 
coupled with a share in excess profits over a moderate return 
on the other hand. (overnment operation of an established 
power scheme is deprecated because (amongst other reasons) 
the Government is apt to be unwilling to scrap obsolete 
plant ; this criticism, says Mr. Meares in his teport on the 
Water-Power Resources of India, applies to a considerable 
extent to British firms especially as compared with American 
practice. 

Government assistance in preliminary investigation, and 
even in the detailed survey of sites, will be welcomed 
universally, and as regards roads, railways, and other com- 
munications, the public naturally looks to the Government 
for help ; without it, the cost of a loeng mountain road may 
wreck a promising scheme, 

The question of charges for water power is by no means 
a simple one. In general, it is sound policy for the State 
(assuming that it has the control of water rights) to charge 


a nominal amount for the use of the water for power 


purposes, and depend for its main revenue on profit sharing 
with the power company. Water utilised for power pur- 
poses cannot be sold on the same basis as water consumed 
for irrigation purposes, except, perhaps, in the special case 
in which a costly reservoir is essential to the project. 
Cheap power is of greater benefit to the community than 
any practicable increase in revenue derived from high water 
rates. In the words of the late Mr. Barlow, “ The interesta 
of the State are better served by the development due to 
greater use of water, than by the collection of small sums 
annually for the use of water.” 

In a review of the general conditions under which con- 
cessions for water power should be granted, Mr. Meares 
points out that it is necessary to guard against :—(1) Failure 
of the concessionaire to develop the site fully and in a 
satisfactory manner within reasonable time ; (2) injury to 
existing water rights and future irrigation demands; 
(3) failure of the concessionaire to continue using the water 
power fairly and adequately; (4) hindering of future 
developments (interlinking, &c., of networks) by failure 
to adopt British engineering standards of pressure and 
frequency. 


A CORRESPONDENT has drawn our atten- 


Improperly tion toa case in which a supply company has 
Baia a reason to believe that electricity is being 
Neighbour. Obtained from it under peculiar circum- 


. stances. It appears that a man who lives 
next door to a consumer is obtaining electricity from his 
neighbour, whose installation has been tàpped. The 
energy used passes through the consumer’s meter, and is, 
therefore, paid for, but the consumer is only paid an agreed 
sum. The question here arises—bas any breach of contract 
or offence been committed, and, if so, what is the remedy, 
if any, of the company? Sec. 23 of the Electric Lighting 
Act, 1882, provides that “ Any person who maliciously or 
fraudulently abstracts, causes to be wasted or diverted, con- 
sumes, or uses any electricity shall be guilty of simple 
larceny and punishable accordingly.” It is extremely 
doubtful whether the facts above stated would amount to 
larceny within the meaning of this section ; but Sec. 18 of 
the Gasworks Clauses Act, 1847, which is incorporated 
with the Electric Lighting (Clauses) Act, 1899, seems to 
cover the point. ‘hat section makes it an offence to 
“supply any other person with any part of the elerfricily ” 
supplied to him by the undertakers. The penalty is £5 for 
each offence and 40s. for every day the communicating 


wire remains in silu. In addition to, this the company may 
cut off the supply. . 


THE collapse of the mark currency, 
and the inundation of Switzerland with 
German goods, have produced serious 
apprehensions in industrial circles in Switzerland, and k 
conference has just been held at the National Economic 
Department at Berne 'of representatives of industry, trade, 
and consumers, in order to discuss measures for the pre- 
vention of the economic invasion of the country, particularly 
by the manufacturers in the countries of the Central 
Powers. Among the branches represented were the elec- 
trical industry, the mechanical engineering trade, and the 
motor-car, paper, and furniture branches, It appears that 
numerous complaints have been made that neighbouring 
countries, taking advantage of the rate of exchange, have 
thrown a quantity of goods on the Swiss market at prices 
at which it is quite impossible for the native firms to 
compete, and hundreds of applications have been made to 
the Federal Council in favour of the issue of import vetoes 
or the placing of surtaxes on the existing Customs duties. 
As the demands put forth in this direction by different 


industries are incompatible with the urgent demand of the 


e é ° < 0 
general community for lower prices, and the introduction 


Switzerland — 
_ for the Swiss. 
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an embargo on imports would not be without effect upon 
the general commercial relations with other countries, the 
question arises what action the country should take in 
the matter. . 
Herr Stucki, chairman of the Expert Commissio 

appointed by the Federal Council last February to examine 
the question of import vetoes, threw cold water on the 
suggestions for their introduction. He stated that the 
Commission by a majority resolved to recommend the 
Federal Council to abstain from adopting any measures in 
regard to the import policy, only a few branches which are 
in a necessitous condition requiring protection. As 
Switzerland is an export country, and herself is insisting 
upon the abolition of foreign import vetoes, the Commission 
considers that it is impossible for Switzerland to introduce 
such measures. Germany has already raised the transit 
vetoes; the Swiss export trade to the East has been 


organised, and England, France, and Italy, with few excep- 


tions, have discontinued tbe import embargoes, whilst 
Germany only maintains the prohibition on Swiss articles of 
luxury. But as all countries have an interest in the appre- 
ciation of the mark the Commission holds that German 
imports cannot be stopped, as otherwise the latter country 
would resort to reprisals, and surtaxes would also be con- 
fronted by almost unsurmountable difficulties. 
mission further disputes the assertion that the situation in 
Switzerland is solely due to the low level of tbe mark 
currency, and then gives expression to the expectation that 
equalisation in the international markets will soon take 
place as a result of the increase in the cost of production 
which is proceeding in Germany through the high prices of 
imports into that country. 

The conference was presided over by Herr Schulthess, 
member of the Federal Council, who promised, in bringing 
the discussion to a close, that the wishes of industrial circles 
should again be considered by the Commission. At the 
same time, he remarked that Switzerland had to handle the 
problem of imports from the standpoint of international 
relations, and could make no exceptions which would lead to 
a rupture of commercial-politica] relations with the Central 
Powers, | 


A GREAT deal has been heard of late of 


5 Industrial industrial psychology and scientific manage- 
p e i ment as aids to increased output. 
Management. Scientific management, of course, is by no 


means new in this connection, even in 
this country, although there is some evidence that the true 
principles of scientific management, as laid down by Taylor 
and Gilbreth in America, are in danger of being misinter- 
preted in this country. Scientific management is a compre- 
hensive term, and in its true interpretation is obviously 
intended to be applied throughout a works. Many students 
of it in this country appreciate it in that manner, but 
others are too prone to give it its narrower meaning of 
“studying the job.” It is that aspect of it which has been 
prominent during the war, and the peculiar conditions of 
the work in munition factories have lent themselves to that 
somewhat false conception. Several examples have been 
quoted of wonderful results of increased production by what 
may be termed stop-watch methods, but a consideration 
of the circumstances usually shows that special conditions 
exist which it would not be easy to reproduce in ordinary 
commercial practice. There is, for instance, the recent case 
of the foundry at Derby, where, by means of the application 
of motion study principles, and a specially-designed system of 
Payment by results, a considerable increase in output was 
undoubtedly obtained. That instance, however, is typical 
of many similar ones, information concerning which was 
brought to light during the war. 

The work was of a simple repetitive nature for which the 
Government provided orders for a continuous and unlimited 
output. If these conditions could be reproduced under 
commercial conditions, similar results could be obtained. 
The application of real scientific management, with a view 
to speeding-up output throughout the various departments 
of a large works, involves far more than “studying the 


The Com- . 


job ” in the manner indicated, and it is when the more com- 
prehensive view of scientific management is taken that the 
value of the study of industrial psychology comes into play. 
The latter is more or less a new science in this country, but 
that it is making rapid headway is seen in the establishment 
of an Industrial Section of the British Psychological Society, 
many members of which are large employers of labour. 
Dr. ('. S. Myers, of Cambridge, is the leading exponent of 
industrial psychology at the present time in this country, 
but it is being studied all over the country in connection 
with the psychological laboratories which have been estab- 
lished at the leading universities outside Cambridge and 
Oxford. Scientific management is bound up with the study 
of industrial psychology, motion study, industrial fatigue, 
and so on, and can only give the best results when applied 
in relation to the special peculiarities of every business. 
No hard-and-fast rules can be laid down, but there is little 
doubt that from a closer study of industrial psychology will 
spring means for improving output which can be applied to 
commercial industrial conditions, as apart from the specially 
advantageous conditions which have enabled so many 
remarkable results to be recorded in connection with war 
work. : | 

The first essential to success is to bring labour into a some- 
what different attitude of mind from that prevailing at the 
moment. In all the experiments to which prominence has 
been given it is laid down that the goodwill of the work- 
people is the desideratum, and when that is achieved as 
a general rule we shall undoubtedly see a vast improvement 
in output, even without what may be regarded by some as the 
adventitious aids provided by the doctrines of Taylor and 
others who have followed him. When we can get the work- 
people discussing means of increasing output, the real chance 
for the extended application of the principles of scientific 
management on the lines indicated will have come. 


| Ir is announced from Rotterdam that 
Rl to “all the works” belonging to the 
uy Through o = ae 
Holland, “siemens works” have decided to 
establish at Rotterdam a central bureau 
for the purchase of the raw materials required by them. 
The announcement might lead innocent people erroneously 
to assume—asit would be erroneous—that the Germans 
have not been working in Holland, and through Holland, 
in order to get raw materials and maintain trade connec- 
tions throughout the war. But the blockade placed an 
effective damper on these efforts either from German or 
Dutch pro-German sources. 


ne — M — 


As is tolerably well known, the big 
manufacturing firms in Germany have for 
many years past followed the practice of 
taking up a financial interest in many electricity supply 
companies, even when they themselves have not been the 
actual promoters, for the purpose of ensuring initial busi- 
ness and repeat orders, if not orders in perpetuity. In this 
way the firms have assured themselves of a large amount of 
work and profits as regular transactions. The same idea 
has now occurred to a smaller undertaking, although in a 
reverse direction, This is the Dr. Paul Meyer Co., of 
Berlin, makers of apparatus and instruments, who have just 
decided to increase the ordinary share capital by £125,000 
to £300,000. Some surprise was recently manifested among 
the shareholders of this company when the directors 
announced that the whole of the new issue of capital was 
intended to be allotted, not to the shareholders, but to 
the Electric Light and Power Installations Co. of Berlin 
and the Electrical Installations Co. of Berlin, both of which 
exercise control over a number of supply works in different 
parts of the country. These two companies have already 
placed large orders with the Meyer Co., and others 
are in prospect, so that the shareholders are now satistied 
with the apportionment of the new shares for £125,000 in 
equal parts to the two installation companies, the price of 
issue being at par value. | 


The Way to Get 
Business. 
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ROGER T. SMITH, 


President of the Institution of Electrical Engineers. 


Tug office of President of the Institution of Electrical 
Engineers is the highest distinction in the power of the 
electrical engineering industry to bestow ; it has been filled 
successively by the most brilliant and able men of their 
time, not one of whom has failed to confer upon it added 
lustre, and in congratulating Mr. Roger Smith on his 
attainment of that enviable honour, we venture to express 
the utmost confidence that in his bands it will lose nothing 
of ita dignity or prestige, and that the interests of the 
Institution and of the industry, which are, in fact, identical, 
will be zealously fostered and safeguarded. 

Mr. Smith, who is a member of each of the great 
engineering Institutions—Civil, Mechanical, and Elec- 
trical—and has for six years been a member of Council of 
the last named, has 
had a wide and 
varied experience 
which admirably 
fits him for the 
duties of the post 
which he now oc- 
cupies. Commenc- 
ing his scientific 
training in 1880 
at University Col- 
lege, London, where 
he obtained the 
General Certificate 
in Mechanical Ean- 
gineering, he won 
the Clothworkers' 
Company’s Exhibi- 
tion in Physics, and 
took the degree of 
Bachelor of Science; 
he returned to his 
alma mater in 1893 
for a course in elec- 
trical engineering 
and laboratory work, 
in which he was a 
prizeman. In the 
interval he had spent 
four years’ pupilage 
in mechanical en- 
gineering at the 
works of Messrs. 
Hathorn, Davey and 
Co., Leeds, and as 
charge hand hal 
supervised the erec- 
tion of pumping 
machinery for five Elec Rey 
waterworks or sew- = 
age works, besides 
acting for three 
years as the representative of Messrs. Euston, Anderson 
and Goolden, Ltd., in India, where be erected. te:ted, and 
maintained pumping machinery for the waterworks of five 
large cities, three of which works he designed himself ; he 
was for six months municipal and waterengineerat Allahabad. 

Returning, as above stated, to college for a year, for special 
electrical training, Mr. Smith, in 1894, became a resident 
engineer under Sir Alex. Kennedy at the Davies Street 
station of the Westminster Electric Supply Corporation, 
but in 1895 he went abroad again, as technical manacer 
for the Imperial Continental Gas Association of La Cie. 
Hydro-Electrique Anversoise, supplying Antwerp with 
hydraulic and electric power. In 1898 he joined Sir Alex. 
Kennedy’s staff as assistant, and made surveys and prc- 
liminary designs for five British electricity supply schemes, 
one electric railway, and one tramway, and was in charge of 
the L.C.C. electric tramway scheme in its earlier stages. Fle 
went to Buenos Aires as representative for the electric tram- 
way scheme of that city, and on returning to England he 
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ROGER T. SMITH. 


was in charge cf the electric railway, power, and 
lighting scheme for the Great Western Railway. 
In 1905, on the completion of the above scheme, 
Mr. Smith joined the G.W.R. as theip electrical 
engineer, taking charge of the supply of electricity 
for traction, power, and lighting in the London district, 
He designed and carried ont the generating stations, distri- 
bution, and electrical machinery and lighting for two 
harbours ; the electrical equipment of 16 goods stations 
and docks; the electrical machinery for three Scherzer 
bridges, and for 10 passenger stations and yards, and the 
electric lighting of 20 passenger stations, and 77 offices, 


hotels, &c. The plant under his control comprises elec- . 


trical machinery of 27,000 H.P., 1.400 arc lamps, 25,000 
glow lamps, and 


the electrical equip- 
ment of some 80 
coaches. Mr. Smith 
also designed, speci- 
fied, and is now 
carrying out the 
sub-station ma- 
chinery, electrical 
distribution and 
equipment for the 
Ealing and Shep- 
herd’s Bush electric 
railway connecting 
the Central Lon- 
don Railway with 
Ealing. 

In promoting the 
interests of the elec- 
trical industry, Mr. 
Smith has for maoy 
years taken a pro- 
minent pat; m 
1911 he read a paper 
on “ Electric ‘I'rain 
Lighting,” before 
the Institution of 
(Civil Engineers, for 
which he was 
awarded the George 
Stephenson Gold 
Medal. As a re- 
p resentative of the 
Institution of Elec- 

trical Engineers on 
the General Board 
and on the Executive 
Committee of the 
National Physical 
Laboratory, and on 
the Eletrical Sec- 
tional Committee of 


the British Engineering Standards Association, and as a 
member of several of the Sub-Committees and Panels 
of the latter, he has spent much time and labour in a 
service of the public. He was a delegate for the Internatiors 
Electrotechnical Commission at Paris this year, and a 
delegate and member of Council at the Commission, at It* 
meeting in London last weck. He also represented t i 
Railway Executive Committee asa witness before the Boar 
of Trade Electric Power Supply Committee in Ga 
During 191% and 1919 he has represented the Railway 
Executive Committee ou arbitrations before the Committee 
on Production or the Interim Court of Arbitration © 
Labour matters affecting the electrical workers on pi 
railways, and in negotiations and arbitrations affecting t ; 
ele: trical staffs or employés of British railways with variou” 
Trade Unions; and he is a technical adviser to the h 
mittee of the Railway Companies’ Association dealing wil 

the Electricity Supply Bill, 1919. -tho 

Mr. Smith has constantly displayed keen interest in 


(London. 
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proceedings of the Institution of which he is now the head, 
frequently joining in the discussions; his modest and 
unassuming disposition, his sincerity and earnestness, and 
his geniality of temperament, have gained for him a 
measure of esteem and popularity which ensures that 
during his term of office he will possess the confidence of 
the members of the Institution, and can command their 
loyal support. It is particularly appropriate that, at a 
time when the subject of the electrification of railways is 
prominently before the public and the engineering pro- 
fession, an engineer whose career has been largely identified 
with railway work should be President of the Institution of 
Electrical Engineers; but the wide range of experience 
which Mr. Roger Smith has acquired in all branches of the 
electrical industry ensures that he will do full justice to all 
the varied interests which are represented by that Institution. 
Mr. Smith takes the chair in succession to the most 
energetic, broad-minded, and progressive President within 
our recollection ; in common with our fellow members, we 
confidently look to him to carry on the work which has 
been so ably begun, and to aim at the ideal of establishing 
the influence and prestige of the Institution of Electrical 
Engineers on the firmest basis as primus inter pares, whilst 
sparing no effort to make the Institution as serviceable as 


possible to its menibers. 


THE WATER-POWER RESOURCES OF INDIA. 


(Concluded from page 490). 
Fue. v. WATER-POWER. , l 

Granted that a water power project holds th 
possibility of power development adequate in quan- 
tity and continuity, it yet remains to compare it with 
a fuel burning power station in order to determine 
its commercial possibilities. The water power sta- 
tion is almost invariably more costly to construct, 
and all that it saves is the cost of fuel. Subject to 
minor qualifications in individual cases, the criterion 
of success is whether the capital charges for interest 
and depreciation on the excess cost of the water 
power undertaking will be substantially less than 
the alternative cost of fuel. 

The solution of this problem is simple in individual 
cases, but it must take into account local costs, and 
must also compare the cost of electric power trans- 
mission with the cost of carrying raw materials to, 
and finished products from, the source of power. 
Finally, the load factor is of great importance, par- 
ticularly where the standing charges are high. An 
example in the report shows how the admissible 
cost of hydraulic development may be estimated in 
any particular case. Water power can rarely com- 
pete if coal costs less than Rs. 10 per ton; but will 
invariably prove cheaper for a well-sustained indus- 


PROBABLE WATER-POWER OF INDIA ALREADY DETERMINED. CONTINUOUS ELECTRICAL HORSE-POWER., 


Developed — known Probable 
Province. ERr oni sites. sites. 
Assam Ne: ae ki gia nil. 33,200 + 18,000 
Bengal ede <a See ae 600 50,600 + 153,000 
Bihar and Orissa... ror Pee nil. 10,000 2,800 
Bombay sas ses a eee 85,000 189,800 68,500 
Burma oh was see e 14.460 10,000 429,000 
Central Provinces ... sae sal nil. 20,000? 133,000 
Cochin cece eee eve eee = 25,000 ers 
Kashmir a ‘ae eee sœ 28 300 30,000 — 
Madras oe si ae Poe 1,350 94,000 12,000 
Mysore eee eee eve ene 32.000 =: — 
N.W. Frontier oe eee ae 330 20,000 — 
Patiala eee eee eee ee 285 ca hae 
Punjab wae 3,600 | 136,700 . 16,000* 
Sikkim eee coe isi 8,000 e pran 
Travancore... ... sas 530 — — 
United Provinces and Benares ... 5,400 12,000 8,300 
Round totals Se ... 181.400 ' 631,300 810,600 


i Toae ag aa ea toes: aos: a 
> Excluding Indus, dc, 


ee oe 


—- 


+ Including 108,200 H.P. canal falls, 


naaa 


1,774,000 . over 135 


trial load if coal costs over Rs. 30 per ton. Between 


these limits, proper estimating 1s required. 
Power USED IN INDIA. 

It was found in 1917 that the electric power 
used in various industries and localities in India 
amounted roughly to 215,000 Kw., of which 36 per 
cent. was obtained trom water power, the total units 
generated amounting to 550 millions. The follow- 
ing comparison with other parts of the Empire 
shows how backward is the electrical development 
of India: — Watts installed Sq. miles per 


per capita. kw. installed. 
Canada __... ww. 148 ... 3-5 
Australasia ae OR > AI 
South Africa S7: wav Ted 
British Isles ae 33 0.083 


Under 1 7.6 
* Largely uninhabited. 

No complete census of the total power require- 
ments of India has yet been undertaken, but sugges- 
tions for such a census are made in this report. 
Approximate data are, however, available from re- 


India 


turns by Directors of Industries and Controllers of 


Munitions. . From these, it appears that the power 


‘of all kinds used in the stated parts of India exceeds 


1.153.000 B.H.P., made up as follows :— 
B.H.P. 


Assam ... ees eas. = wae 22,550 

Bengal ... “ae - ... 25,318 

Calcutta aren ... ... 176,200 (jute, 85,000 ; cotton, 75,000). 
Bihar ... - ... Bs 2,325 (excluding collieries, &c.) 
Bombay Presidency ... .. 32,872 

Bombay City area ... 750,000 (principally cotton mills). 
17,750 (excluding rice mills, &c.) 


` Burma... bing sve 
. Central Provinces... we 32,773 
_ Madras... sis 39,568 (rice mills, irrigation and 
ad a ginning). 
North-West Frontier Province — 
` Punjab... vee awe eee 15,734 (team only). 
United Provinces ... ©... 38,548 


1,153,638 | 


For a full discussion of the new industries which 


may grow up in India if cheap electric power is avail- 
able, reference should be made to the Report of the 
Indian Industrial Commission, and to the Industrial 
Ifandbook, 1919, issued by the Indian Munitions 
board. 

Amongst these industries may be mentioned the 
electric smelting of indigenous iron ores and the 
electrical production of steel and its alloys; electric 
welding (now extensively employed); the manufac- 
ture of aluminium from alumina prepared from local 
bauxite deposits; the manufacture of calcium carbide 
and its derivatives; the fixation of atmospheric nitro- 
ven; the electrolytic production of chlorine; and the 
preparation of phosphorus and abrasives. In all 
these industries cheap power and large scale pro- 
duction are essential to success. 


Total. Sopa eles Remarks. 
51,200 10 — 
-203,600 2 Tista has also vast power. 
12,800 9 — 
343,300 9 | — 
455,000 over 40 Great rivers in north not examined. 
153,000 4 — 
25,000 = 
58,300 — Himalayan rivers have grcat unexplored 
power. 
107,350 8 l a 
32,000 5 == 
20,330 — —= 
285 — == 
a o 5 Also small canal falls during part of year. 
330 — 
37,600F 28 Also vast power in Himalayan rivers and 


canal falls, available for nino months. 


ew 
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; Including 11,900 H.P. canal falls, 
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In this connection, the largest of the numerous 
maps presented with the Report is of special interest 
since it shows (for the whole of India, including 
Burma) rivers, railways, and contours; sites of water 
power developments (developed, under construction, 
investigated, probable sites, and possible sites not 
examined); also, indications as to the occurrence of 
coal, oil, and various minerals required for the 
above-mentioned industries. At the present stage 
of the survey, the map is naturally incomplete, but 
it is already of the greatest interest, and demon- 
strates the limitless possibilities of industrial elec- 
trical engineering in India. 

Apart from new industries such as those men- 
tioned, and apart from ordinary town supply for 
electric lighting, heating, fans, tramways, and hill 
railways, there are many industries in which cheap 
electric power would be welcomed. For instance, 
in a comparatively small area of the Duars, within 
easy reach of water power (the Jaldaka), it is esti- 
mated that fuel equivalent to a working load of 
100,000 H.P. is used in the tea factories, partly for 
steam engines, but mainly for drying with hot air 
and fans. Both the motive power and hot air could 
be obtained electrically, it being merely a question 
of comparative costs. The Tata scheme now serves 
most of the cotton mills of Bombay, replacing steam 
engines, and similar results may be obtained in 
jute mills, oil mills, timber working, sugar produc- 
tion, paper pulping, and other industries. 

As regards irrigation, it 1s unlikely that electric 
pumping would pay on any water rate that could be 
demanded, where the lift is at all great. The overall 
efficiency from water falling to water raised, in an 
electric pumping plant served from a hydroelectric 
station, is about 50 per cent. under the best condi- 
tions, assuming 2 cu. ft. per sec. to be pumped 
against 100 ft. head, and allowing 10 per cent. trans- 
mission losses and suitable values for turbine, 
generator, motor, and pump efficiencies. If the lift 
of the pump were 10 ft. instead of 100 ft., ten times 
the acreage could be irrigated for the same power 
expenditure, and the proposition would become 
more practicable. | 


WaATER-POWER RESOURCES OF INDIA. 


It will be several years before the total possiblities 
in the way of Indian water power can be determined 
even approximately. In the meantime, all esti- 
mates must be accepted with great reserve, parti- 


cularly if they emanate from individuals or 
bodies not thoroughly aw fait with Indian 
conditions. The long dry season and the 


geological characteristics of areas on which an 
enormous rainfall is received during the monsoons, 
render practically useless many sites which might 
be thought capable of yielding even millions of 
horse-power. Well advised warnings on this phase 
of the subject are given in the Report,‘together with 
a number of tables setting forth the leading features 
of existing hydroelectric plants in India and (where 
known) of sites examined but not developed. 
Though yet far from complete, it is no exaggera- 
tion to say that the information given concerning 
sites in the various Provinces is of the highest im- 
portance, and this information, together with the 
veneral notes on conditions in each Province. should 
be studied by British engineers and manufacturers 
no less than by those in India. This Report is one 
which will not be overlooked by our competitors. 

The accompanying table shows that there is about 
1,774,000 electrical horse-power actually in sight. 
This total is, of course, vastly below the actual 
available power which the final results of the survey 
will disclose. Thus there are over 130 possible sites 
to which attention has been drawn of which nothing 
is known definitely, and there may be hundreds more 
vet to be found. Also. the great perennial snow-fed 
rivers have scarcely been touched upon. Their 


potential power has not been determined, and is in 
no way included in the table, except as regards a 
few definite projects. Allowing for the reaucing 
effect of seasonal discharge on the continuous output 
available, many millions of horse-power could be 
obtained continuously from the -Himalayan rivers 
if cost were no object. Thus the combined minimum 
How of the Indus, Jhelum, Chenab, Sutlej, Beas, 
Jumna, and Ravi rivers exceeds 36,000 cu. ft. per 
sec. where they enter the plains (at not more than 
1,500 ft. above sea level). This is equivalent to 
3,000,000 E.H.P. per 1,000 ft. of fall, and these rivers 
and their tributaries rise at levels up to 20,000 ft. or 
more. Similar considerations apply to the Ganges, 
Sarda, Brahmaputra, Irrawaddy, and Salween. The 
total power on the minimum discharge is incalcul- 
able, and on the normal discharge during the greater 
part of most years it is several times as great. How 
much of this power is worth developing is purely a 
matter of relative cost; a considerable part of it 
could doubtless be developed commercially at any 


time. 

THE FUTURE OF THE HYDROELECTRIC SURVEY: 

In his remarks on this subject the Chief Engineer 
to the Survey emphasises the scope and importance 
of the work yet to be done, and makes suggestions 
for procedure calculated to promote efficiency and 
avoid official delays. It is indeed to be hoped that, 
in the absence of specific demands for power in a 
particular district, the all-important survey work 
will not be shelved. For too long and in too many 
places has industry waited for power what time 
power was waiting for an assured load. Survey 
work in the field of water power cannot be hurried, 
and in the failure to inaugurate a system of records 
at the time of the first Indian water power inquiry 
of 1905, we have a tragic example of fourteen years 
lost to investigations, the cost of which would have 
been as nothing to the value of the records which 
they would have furnished by this time. 

What is required in India—and in every other 

part of the Empire for that matter—is a simple but 
definite census of power; a reliable and comprehen- 
sive record of rainfall; observations of normal, mini- 
mum, and flood discharges of rivers, and determina- 
tions of run-off; a general reconnaissance of all 
water-power sites (relatively superficial in the first 
place in order that the general prospects and relative 
merits may be determined before proceeding to 
detail work); a specific survey of approved sites; 
and sound training courses in hydroelectric engineer- 
ing. 
Under each of these headings Mr. Meares makes 
practical suggestions primarily applicable to India, 
and his proposals as to the lines upon which the 
Survey should proceed in the various Provinces will 
probably be found to include all the major water- 
power developments in India within the next ten 
years. 
It is to be hoped that the Hydroelectric Survey 
of India will proceed in accordance with the broad 
and far-seeing policv under which it has been inau- 
gurated, and that this masterly Preliminary Report 
will receive the attention which it deserves in the 
engineering and industrial circles of the Empire, and 
in the collezes, whose students will be responsible 
for so much of the staff work in developing Imperial 
Water-power resources. 

[The report can be obtained from the usual agents 
of the India Office, such as Messrs. Evre & Spottts- 
woode. | ; 


A Cry from the Soul.—We recently read the following, 
which had been typed and pinned up in an office :—'' Our 
business has been established ever since 1858. We have been 
nleasing and displeasing people ever since. We have made 
money and lost money. We have been cussed and discussed, 
knocked about, talked about, lied about, held up, robbed, &c., 
to the end of the chapter. The only reason why we are stay- 
mg n bualness is to see what the —— will ba ppen next.’ — 


Tite British Westinghouse Gazette, 
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CO-OPERATION. 


We abstract below, from the Journal of the AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, Prof. C. A. Adam’s presiden- 
tial address before that Institute :— ‘ 

Since the last annual Convention of this Institute the 
greatest war in the world’s history has cume to an end. Wide- 
spread dissatisfaction with the old order prevails in nearly all 
of the countries involved in the war. Unrest is generally 
prevalent, and, however unreasonable the demands of the rest- 
Jess may seem, there probably ts a reason. In any case ‘‘ it is 
a condition, not a theory, that confronts us.” The old order 
has failed and can never wholly return. Are we as engineers 
going to crawl back into our little cabins and leave the steering 
of the ship to those we consider incompetent? Or are we 
going to ask the same question we ask when our engineering 
plans result in failure, narnely, why? This year the important 
question of Institute activities and policies is receiving a 
thorough discussion through our Development Committee. The 
subject of co-operation to which I wish to call your attention 
has a decided bearing on several important institute functions. 
My reason for selecting this subject is partly because of my 
recent experience in applving the principle, but more because 
the broad application of the principle seems to offer at least 
a partial answer to the questions propounded above, and also 
because this application is of peculiar interest to the engineer. 
I do not propose any revolutionary programme, but merely 
the hastening of the natural evolutionary development by the 


application of a little perspective and cominon sense. Indus- - 


trial co-operation usually involves co-operation all along the 
line, internal and external. between producers, between con- 
sumers, and between producers and consumers. The obstacles 
to co-operation, particularly between the larger units. are of 
two varieties, material, and human or intellectual. The chief 
material obstacles are space coupled with imperfect means of 
communication and transportation. differences in language, 
differences in coinage, weights and measures, and duties or 
tariffs. Some of these bear only on international co-operation. 
The chief intellectual obstacles are tradition, custom, prejudice, 
suspicion, distrust, jealousy, narrow minded and short sicthted 
selfishness or greed, or in general ignorance and Jack of under- 
standing one of the other. Most of this latter group bear upon 
minor or internal as well as upon international co-operation. 
It is my desire not onlv to point out the importance and value 
of co-operation, but also the part that we as engineers can 
plav in helping to break down these barriers. - 

Standardisation.—The work of the Standards Committee of 

this institute is second to none, in spite of the fact that the 
ground covered is a peculiarly dificult one. This euccess is 
simply due to the co-operative spirit which has prevailed, 
Conthicting interests come together, and finally agree to abide 
by the resulting rules. Thus it is an asset of no mean value 
to the industry and to the nation as well. 
. But this co-operative spirit does not always prevail. Until 
very recently the French National Committee of the Interna- 
tional Electrotechnical Comrnission contained no designing 
or manufacturing engineers, it being assumed that the 
latter would be biased and = partisan in their attitude. As 
a result the manufacturers formed a syndicate with a com- 
mittee and standurdisation rules of its own, which were and 
even now are to some extent the rules generally employed in 
France although much inferior to our own. In some cases 
the American rules are specified. Even now the French rules 
originate in the Manufacturers Syndicate and are passed on 
to the French National Committee for approval, with a con- 
sequent loss of time and efticieney. 

As the work of our own Standardisation Committee ex- 
panded we found it overlapping the work of other societies in 
adjacent fields, and co-operative relations were established. 
This failed from the lack of any suitable and generally accept- 
able co-operative machinery. A movement was then started 
by the institute more than two years ago to organise a central 
body (the American Engineering Standards Comuinittee) to 


co-ordinate all the work of engineering standardisation being 


done by the various engineering organisations. International 
standardisation will be a tremendous stimulus to foreign coni- 
merce; but such international standardisation is in most 
cases exceedingly difficult without a central authoritative body 
with which similar foreign bodies may co-operate. Several 
Instances of this difficulty which have actually arisen during 
the past two vears could be cited. These have resulted in 
hopeless confusion, misunderstandings, and waste of time and 
Money. Great Britain has its Engineering Standards Asso- 
clation which, during its eighteen years of life, has demon- 
strated its reason for existence and its value. France now 
has its Permanent Standards Cormnission a little more than 
a year old. and just getting under wav. Holland also has its 
Normalisation Bureau for the same purpose, and Switzerland 
Is Just starting a movement in this direction. With all these 
national .bodies our American Standards Committee has 
already established cordial co-operative relations. The Ameri- 
can Engineering Standards Committee, althongh organised 
last October, is now in process of reorganisation. But the 
success of any such movement is in direct proportion to the 
degree in which the co-operative spirit prevails. and the tw 
Years spent before the first organisation, and the present 
delay in the reorgamsation ig due largely to same of tha 
ubatacles to co-operation mentioned in the second group above. 
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It is the generous co-operative spirit for which I am plead- 
ing, rather than the timid, fearful spirit of him whose vision 
it of such short range that he dare not take a man’s size 
step for fear of stubbing his toe, who holds the little present 
so close to his eye that 1t shuts out the whole landscape of the 
future, whose inmediate self interest or small-group Interest 
is so dominant as to hide anything beyond. The man who 
never makes a mistake never gets far. I am not advocating 
clap-dash methods, but rather more of the positive and less of 
the negative attitude, more constructive and less destructive 
criticism, more of the forward-looking progressive spirit, and 
less of the visionless, timid, reactionary spirit. 

Research.—Another fertile but as yet little cultivated field 
for co-operation is that of industrial research. Here we have a 
ficld where the obstacles of the second group are specially 
dominant, particularly short sighted self-interest and corporate 
Interest, and the timid desire for secrecy. That many of the 
most important and revolutionary developments of modern 
industry are dependent upon research needs no proof. It is 
not so obvious to many however that co-operation in industrial 
research is to anv large extent feasible at the present time. 
First the line often drawn between scientific and industrial 
research is a very hazy one. In other words, the difference 
is one of purpose rather than of method. But I think that, 
particularly since the war, most of our so-called pure scientists 
have become greatly interested in the industrial value of thcir 
scientific work. 

I am fully aware of the difficulties arising from patentable 
developments, but these can readily be handled by suitable 
agreements between the parties to the co-operation. I ain 
convinced that thorough going co-operation in industrial re- 
search would mean not onlv a reduction of the cost of re- 
search to a small fraction of its present figure, a much more 
rapid industrial development of the countrv as a whole and 
a material increase in the prodnuetivity of labour, but also 
an increase in the profits af every intelligent party to the 
co-operation. It is not so much a question of altruism as of 
a far-sighted self-interest and patriotism. 

Serious co-operation of anv kind between widely separated 
groups is practically dnpossible without the mechanism of 
transportation and communication provided bv the work of 
the engineer. Also with this mechanism developed even to 
its present degree of perfection, co-operation becomes not 
only possible but also desirable and necessary. even between 
comparatively widely separated groups. Moreover, the 
problems which confront the world at this time are largely 
a direct result of this mechanisin. Are we as engineers going 
to leave their solution to others? Are we going to fail to take 
an interest in our neighbour who has much that we need, 
from whom we have much to learn, and, by co-operation. with 
whom we can profit broadly? Tf we do offer co-operation is 
it to be with the provision that we gain all and sacrifice 
nothing? Are we going to be satisfied to criticise destruc- 
tively when the issue at stake is in sore cases of such para- 
mount Importance (had we only the vision to see it) as to 
overshadow our very existence? 

Now just a word as to a specific and very serious problem, 
namely, that arising from the world-wide unrest in the labour 
group. To ignore this condition is suicidal. It is difficult to 
characterise this condition in a few words as there are so 
many degrees of radicalism and of revolutionary spirit repre- 
sented; but it may be safely stated that. on the average, 
labour is unreasonable in its demands, or at best it has an 
exorbitant idea as to the value of what it creates. There 
eeems to be a prevailing notion in labour circles that the 
excess profits of the capitalist constitute a linitless supply 
whieh only needs the tapping. [t is very easy to eriticise and 
condemn this attitude, and to assume that it is merelv a 
matter of showing the labourer the error of his wavs and of 
forcing bim into line. But would it not be wiser at this 
time to examine our own attitude with equal care. to make 
sure that we are setting an example which if followed by 
labour would solve the problem? Ts demanding all that the 
traffic will bear under the pressure of organised labour anv 
worse than the same policy carried out by the eanitalist when- 
ever he has the monopoly grip? Unfortunately the two cases 
are not treated the same by our Jaws: labour monopoly is not 
subject to the same limitations and resnonsibilities as is capital 
monopoly; that disparity should be removed. But there are 
two forins of monopoly other than of labour which are not 
only limited by but are actually fostered and protected by our 
Jaws, andin which the only lunitation ever dreamed of by the 
owner is, “all that the tratfic will bear "these are patents 
and titles to land. Our pitent sv-tem has a worthv mative, 
but it is often a matter of pure aceident as to which of twa 
men who have conceived the same idea at about the saine 
time reaps the reward, and it often goes to the less worthv. 
Often the originator of an idea makes a much less important 
contribution than the man who makes it a commercial pro- 
duct. This is another realm in which hroadgauge co-opera- 
tion would eliminate manv of the unfair and gambling aspects 
af the patent svstem, and distribute the rewards in a much 
more equitable fashion. 

Of all sources of monopoly our present land svstein is the 
most unfair. the most dangerous, the most far reaching in its 
influence: Under it a land owner ig paid a premium for 
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holding valuable land idle, for forcing a community to spend 
its mopey In building around his land, and to take its time 
to travel around or past his land. Private ownership of land 
seems to ine desirable, it bas a wholesome stabilising 1n- 
tluence, and the injustice of our present system can be largelv 
removed without sacrificing any of the real advantages of 
private ownership by taking for the community what the 
community creates, and leaving to the individual what he 
creates, by shifting taxation from industry to privilege. I 
touch upon this subject only as one of a group of sugges- 
tions as to possible ways in which we can assist in progres- 
sive rational evolution of society rather than encouraging and 
inducing a revolution by a reactionary policy. 

What can we expect of labour in the way of intelligent 
fairmindedness if we. with our superior advantages encourage 
the perpetuation of institutions which work for serious 1n- 
justice to the manv for the benefit of the few. or even if we 
allow them to persist because of our lack of intelligent fair- 
mindedness. Mv opinion as to the seriousness of the present 
world situation, as to the importance of the problem before 
us. is not mine alone, but that of many thinking men in 
this country and in others. JT have talked with many influen- 
tial men in France and England, and have found a striking 
unanimity on this powt. May we not as engineers utilise our 
training and experience, our method of thought of which we 
are so proud. to encourage clean, straight, unbiased and 
fairminded thinking. and to encourage that broad generons 
co-operative spirit which will mean so machin breaking down 
the barriers which separate classes within a nation, as well 
as the nations themselves, and which is essential to the 
solution of the world problem which is knocking so lard at 
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THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION. 


Tue plenary meeting of the International Electrotechnical 
Cominission was held on Wednesday, October 22nd, with 
Monsieur Maurice Leblanc. president, in the chair. 

Tt was unanimously decided to re-appoint the advisory coin 
mittees (formerly called special committees) which were at 
work before the war, and to appomt some additional coni- 
mittees, as follows: -- 

Nomenclaturc.—The Advisory Comiuittee on Nomenclature 
was reappointed with one delegate from the National Com 
mittee of each of seven countries. The committee was re- 
quested to consider the terms and definitions which were 
agreed m 1913, and to deal with those which were considered 
to require revision at the present tine, the remainder to be 
published at once. The committee was then invited to 
continue the work and also to prepare terms and definitions 
for automatic telephone apparatus. 

Rating of Electrical Machinery.—The Advisory Committee 
was renominated with one delegate from euch of seven coun- 
tries. It was agreed to publish the rules relating to the rating 
of electrical machinery agreed upon at the lust meeting and 
modified in accordance with recent decisions. 

A cooling air temperature of reference of 40 dey. C. (the 
figure already adopted in the British, American, French, aud 
Ttalian rules) was adopted unanimously. It was also agreed to 
limit the scope of the present rules to machines up to T50 K.V.A. 
or 5,000 volts, or arinatures 50 centimetres in length; tbe use 
at thermometer methods of measuring temperature under 
certain conditions, 1n cases where resistance methods only 
were formerly permitted, was agreed upon. These inter- 
national rules will shortly be published. 

Sumbols.—The Advisory Committee on Ssinbols was re- 
appuinted with ten members, and, in addition to revising the 
T.E.C. publication No. 27 on symbols. was invited to prepare 
a list of graphical i including those for ordinary and 
wireless telephony and telegraphy. 

Nomenclature.—Tbe Advisory Comninittee on the Nomencla- 
ture of Prime Movers for Electrical Purposes was renominated 
with seven members, and was requested to get agreement 
with regard to the nomenclature of steun-driven prime movers. 

Aluminium.—-An Advisory Committee consisting of eight 
members was nominated to study the question of the adop- 
tion of an international standard of resistance for aluminiun : 
it was desired that the lines adopted for the preparation of 
the standard of resistance tor copper should be closely fol- 
lowed. 

NSercw Lamp Caps and Lamp Holders.—An Advisory Com- 
mittee consisting of seven members was nominated to study 
this question; 1t is understood that the report of the com- 
mittee will deal only with the question of international inter- 
changeability. the question of material not being dealt with. 

Charging Plugs for Electrical Vehicles. —An Advisory Com- 
mittee consisting of six members was nominated to deal with 
this subject. In this case also the question of interchange- 
ability only is concerned; it is understood that the charging 
plugs employed in the United States and Great Britain for 

this purpose are identical. 

Pressures for Diatribution.—An Advisory Committee consist- 
ing of ten members was appointed to consider this question. 
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lt was agreed to consider first of all a series of pressure steps 
for insulators in accordance witb the proposals of the Italan 
Committee, and subsequently to consider the subject more 
generally. 

At a meeting of the Council of the Commission, Dr. C. 
Mailloux, president of the American National Cna ie 
Was unanimously elected the new president of the Com 
hussion, and its success has been due in no small measure 
to his efforts on its behalf. His great linguistic abilities have 
been of the utmost service on many occasions. 

The Council accepted the invitation of the American Com- 
mittee to hold the next pwnary meeting in America during 
1920. 

At the close of the meeting. Dr. Maillonx, on behalf of 
all the delegates, presented a silver cup to Col. R. E. Cromp- 
ton, the “ father ” of the Comimutssion. 

In our report of the proceedings of the Commission on Tues- 
dav last week the name of Mr. F. Avton, one of the British 
representatives, Was inadvertently omitted. 


NOTES FROM CANADA, 


(FROM OUR SPECIAL CORRESPONDENT.) 


A CERTAIN small town in Ontario, by name Goderich, seenis 
destined to become better known before many Vears are past, 
as it is reported that the Lake IHuron Steel Corporation, which 
is financed by American capital, will spend $2,000,000 there 
in the next twelve months on an electric steel plant. 

The company intends to install six Héroult electric furnaces, 
and later, during the succeeding twelve months, to spend 


EIRLLIN OW) on blast furnaces; besides this equipment there will 


be a blowing null, a vod mill, and a bar mill for the pro 
duction of high-grade steel billets, rods, bars, and ferro-allovs 


dor the manufacture of automobile parts and general com- 


mercial purposes. 
It is stated that the company will use 14.000 H.P. to start 


with, rising to a maÊsinum of 20,000 qe, which will be 
obtained Irom the Hvdro-Electrie Power Comuwission af 
Ontario; altogether t expects to find eimplovinent for 4.000 
persons. 

With reference to the establishment of works in Canada bv 
H.M. Lmpenal Trade Commissioner at Toronto 


(Mr. P. W. Field) im a report on the © Trade of the Province 


‘ol Ontario” for LOTS, has the following: to savc- - 


the United States had established m Canada over 

od) ‘brane h works, or assembling plants, Jarge and small, 
representing an o investiment up to October, 1916, of 
8291000000, The greatest number of these branch works was 
in Ontario. 
For some years past, until 191S, this movement slackened 
considerably. During the year under review, however, it 


was given a decide: impetus by the renewed discussions of . 


an Imperial preterence. The United States manufacturer in 
many cases proposes to secure whatever advantages may 


che forthcoming in that direction, by erecting branch works 


in Ontario, or in other parts of Canada, this becoming, to 
all intents and purposes, a Canadian manufacturer. This 1s 
a matter which calls for the close attention of United Kingdom 
inanufacturers, especially as the renewed activity along this 
line passed beyond mere discussion. There are several 
pood reasons why it is not possible for United Kingdom firms 
to follow this tendency to a similar extent. At the same time. 
with the more intimate interest which is being taken by 
United Kingdom firms in this market. it is suggested 
that in sume cases it may be found desirable at least 
to survey the field with a view to the advisability of 
establishing assembling or other works in this area 
to meet at closer range the competition offered. 
Every possible assistance will be given by Ontario Board» 
ot Trade, industrial commissioners, and municipalities to firms 
who contemplate the suggested action. Municipalities, in 
several iustances, make substantial concessions to manufac- 
turers building their works within the municipal borders. 
such, for example, as free sites. reduced taxation, exemption 
from taxation, cash bonuses, and water supply at low rates. 

Mr. W. E. Anderson, the Imperial Trade Commissioner at 
St. Jobn, New Brunswick, writes as follows under the head- 
ing: “United Kingdom Manufacturers’ Opportunity ” 

i . We were ‘brought up sharply with an acute realisa- 
tion of what the United Kingdom meant to Canada.. No 
advertising campaign, no matter how well prepared and carried 
through, could bave done so much to turn trade towards 
United Kingdom channels, and a * British-made Goods’ ad- 
Vertising campaign in Canada, launched by United Kingdom 
manufacturers, would meet with an enthusiastic reception.’ 

Several times recently the daily papers have referred to 
thə water power available on the St. Lawrence river. This 
river for a considerable distance (about 113 miles) is an inter- 
national one, both the United States and Canada having an 
equal share in the advantages which it affords in respect © 
navigation and water power. Any action affecting the river 
In this particular section of its length, which extends from 
the eastern end of Lake Ontario to Cornwall, must be taken 

up jointly by the two countries. 
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‘(Cadada: for ‘several “years past has been advocating the 
development: vt the enormous- Water power which could be 
made available in this sectiou, but bas been unable to make 
any move because no volluboration in such work could be 
obtained from the United States. Now, however, it is an- 
nounced that the United States Government, acting upon 
instructions frou! Congress, has asked Canada to be a party 
to the submission of the question to the [nternational Joint 
Commissiou, Which is coluposed of representatives of both 
countries, so that.a report may be obtained upon the feasi- 
bility, desirability, and cost of such an undertaking. It is 
voderstood that the Canadian Government has already con- 
sented tu associate Canada with the reference, and both 
Governments haves named representatives, who will prepare 
the questions which must be considered by the International 
Joint Commission: ‘lhe appointee of the U.S. Government 
is Lieut.-Col, Glarles Kellar, of the War Department, and 
W.J. Stewart, the Dominion Hydrographer, will represent 
Canada. ' 

Ín this matter not only is the question of water power to be 
considered, but also that of navigation, which, in accordance 
with: the terms of a treaty between Great Britain and the 
United States, takes precedence of water power, and it is 
stated that many interests in the interior States of the 
United States have realised the importance to them of a 
deep waterway from the head of Lake Superior to the Atlantic, 
and’ the new Welland Canal, which the Dominion Govern- 
went ‘ig DoW constructing across the Niagara Peninsula (ap- 
proximately paralleling the Niagara river) will be a big 
factor in this means of communication. 
Both navigation and water-power possibilities are to be 
considered by the International Joint Comission, and what- 
ever may be done with regard to the former, it is certain that 

ven proper engineering an immense amount of power can 
be generated trom the waters of this great river in this 
portion of its length. 

In connection with this same subject, the Premier of 

Ontario, Sir William H. Hearst, intimated that a solution of 
the problem of developing power on the St. Lawrence river 
on a large scale would be found in the very near future, and 
added that he believed that before long there would be large 
development works there, so that the St. Lawrence would 
be the great source of power for Eastern Ontario, helping to 
make this section of the Province a great industrial centre. 
_ For some years past the Hydro Electric Power Cominission 
of Ontario has been collecting detailed information about the 
various possible sources of power supply (hydraulic) within 
the Province, but an arrangement has recently been made 
hetween the Minister of the Interior (Dominion Government) 
and the Commission referred to whereby a thorough investiga- 
tion of the water powers of Ontario will be made. 

This arrangement, which provides for co-operation between 
the Dominion Government, through the Water Power Branch 
of the Department of the Interior, and the Hydro Electric 
Power Commission of Ontario has been ratified by a Dominion 
Order. in Council, according to the daily Press, and survey 
work is to be begun without delay. | 


‘THE GATUN. HYDROELECTRIC STATION.” 


In the original construction of the hydroelectric station at the 
Gatun lock spillway on the Panama Canal, the capacity of 
the generators installed was 6,000 xw. Provision was 
made for the installation of three future units aggregating 
an additional 6,000 xw., which would double the plant, giving 
a proposed capacity of 12,000 kw. Through the increase in 
consumption of electric power along the canal it has been 
necessary to increase the capacity of the plant beyond the 
original maximum estimate. The plant has now a capacity 
of 13,140 KW., and provision bas been made for the 
future installation, of two more units of 4.500 Kw. each, 
KiIVing an ultimate capacity of 22.140 Kw. The developments 
were made while the plant was in use, and with no interrup- 
tions of the service, says the Journal of Electricity. An in- 
feresting feature was the change, at the same time, in the 
operating or bus voltage, which was raised from 2,200 to 
6,600 volts for transmission to the sub-station at Gatun and 
subsequent distribution at 44,000 volts, to the other sub- 
Btations of. the transmission system. The voltage from the 
three original generators was raised by the installation of 
auto-transformers while the new unit generates directly at 
the 6.600-volt station pressure. The switchgear and connec- 
tons were revised as necessary in connection with the in- 
creased voltage. . 

The station was first placed in service during July, 1914, 
and in January, 1915, after: completion of the transmission 
lines, the entire load on the power system was transferred to 
this plant. The original capacity of the station was 6,000 
wie divided into three units of 2.000 KW. each. Shortly 
i the station had been placed in service the steam 
D lon at Miraflores had to be used to help carry the load. 
“uring the latter part of 1916 the original water wheels were 


* The electrical equipment of the Panama Canal was 
ini ya m. the. ErrcrrRicaL Review of February 13th and 
~ta, March 20th, and August 21st, 1914, and April 2nd, 1915. 


taken out and replaced’ by wheels of a different design’ ‘and 
slightly increased size; a certain section of the turbine casing 
beng bored out to allow the larger size wheel to be used.’ 
This change in the three original units increased the capacity 
of the latter to 2,350 KW. each, and the capacity of the 
station us a whole to 3,640 kw., a total of 2,640 KW., or 44 
per cent. . aS 

The completed studies of the power situation showed that 
the lunit of capucity of the station, if enlarged only to the 
extent of the original plans (t.¢., 17,280 KW.), would be reached 
und possibly exceeded in a short time. Final study of all 
details proved that the extension of this station could be 
made by the installation of ‘three units of 4,5UU-KW. capacity 
each, Which would ‘increase the ultimate capacity of the 
station to 22,140 xw., aud the final extension was carried out 
as indicated above. The requirements of the power system 
did not call for the complete installation of all three units at 
once, aud the installation of only one of the 4,500-Kw. 
units Was accomplished. The actual work on this extension 
Was started In December, 1916. In order to deviate trom 
the plans as originally made, certain changes and modifica- 
tions bad to be made in the original equipment and general 
layout ot the station. l aa Ae 

Jhe draught tubes of the original turbines were of steel 
embedded in the concrete foundation. ‘Lhe new tubes are 
uf concrete, aud made an integral part of the foundation 
structure. a 4 ean 

On account of the increased volume of water changes had 
to be made in the design of the tail-race, penstocks, and 
headgute structures. : r 

The original units in this station developed 2,550 KW., at 
2,20U volts, und 250 R.p.M. Each unit had an exciter mounted 
on the main shaft. The oil pressure for operating the 
governor Was SU lb. ‘The new units, as installed, develop 
4,500 Kw., at 6,600 volts, und 157.5 K.p.m. ‘The oil pressure 
is 450 Ib. No exciters were iuounted on the shafts of these 


new units. ‘Lhe original oil pups were replaced with new 
ones. ‘The old governors were originally designed to operate 


satisfactorily at this higher piessure. ‘Tests were conducted 
to check this latter detai. When the change in pumps 
was made, the type of motor was also changed from A.C. to 
b.c. This change improved certain operating characteristics 
of the station. Chunees were also made in the type of 
governor drive on old units to conform to that on new units. 
With the exception of minor mechanical details and increased 
capacity, the new units are of practically the same general 
design as the old ones. — A E o 

The excitation current for the original station was furnished 
by two 100-kw. induction motor-driven exciters, and ,three 
50-k w. exciters mounted on the shafts of the main units. 
The motor-driven exciters were used for normal operation, 
and the shaft-driven ones for emergency use. Additional 
exciter capacity was provided for by tbe installation of a 
J75-KW. turbine-driven exciter. ‘This is a unit complete in 
itself and supplied with water from a 40-in. connection to 
two of the 12-ft. penstocks. Valves were installed so that the 
unit can be supplied with water from either main penstock. 
The installation of this unit provides a main source of excita- 
tion for the station that 1s complete in itself and cannot be 
affected by any other trouble that might develop in - the 
station. eos 

The extension of the control board was carried out along 
lines similar to those of the original equipment. One exciter 
panel and three generator control panels were installed. The 
rheostat equipment on the old section of the board was. re- 
arranged and other changes in detail were made to conform 
to the new section of the board. Voltage regulator equip- 
ment was rebuilt, and adapted to the new equipment. Ad- 
vantage was taken of the opportunity offered while this work 
was in progress to make changes in minor details of the 
control board which improved the general operating character- 
istics of the station. | a 

The station was originally designed and operated at 3,200 
volts, all the switchgear and bus equipment being ‘standard 
for that operating voltage. Changing the station over to the 
increased bus voltage of 6,600, required practically the com- 
plete reconstruction of all this equipment. Auto-transformers 
were installed in the basement, and generator leads were con- 
nected direct to them. These transformers. increased the 
voltage of the old units to 6.600 volts, and no provision wag 
miade for future operation of these machines without the 
auto-transformers. The 6,6U0-volt leads ‘from transformers 
were carried to the station bus through main and auxiliary 
bus switches. Changes were made to the old 2,200-volt bus 
and the structure was extended on through the new section 
of the building. The 2.200-volt outgoing feeder equipment 
was formerly located in the old section of the building. The 
outgoing 6,600-volt feeder equipment was installed in the new 
section of the building. This equipment being of an entirely 
different type, it Was necessary to construct a complete set 
of new. type switch compartments, and slightly different bus 
lavout: the old 2,200-volt outgoing feeder equipment being com- 
pletely removed and diverted to other uses in the sub-stations 
The reconstruction of switch gear and bus lavout in this 
station was the most difficult detail to accomplish ag the 
ktation had to be kent in continuous service while work was 
going on. The raising of bus-voltage at the hydroelectric 
station necessitated corresponding changes being made: at the 


emma 


554 


THE ELECTRICAL REVIEW. [Vol 85. No 3,188, OcrosmR 31, 1919, 


T e E 


Gatun sub-etation, where power from the generating station 
is fed into the 44,000-volt transmission system. The work bad 
éo be carried forward together so that the final change-over 
from 2,200 to 6.600 volts could be effected without interrup- 
tion in service on any part of the power system. 

The work at the Gatun sub-station which had to be done on 
account of these changes was the rearrangement of switch 
gear, installation of new type feeder equipment for incoming 
6,600-volt feeders, and installation of 2,200-volt bus with 
power transformer equipment for handling local distribution 
of power from the main 6,600-volt bus. This included the 
power distribution to Gatun locks, which had formerly been 
supplied direct from the 2,200-volt station bus at the hydro 
station. A new 8,400-Kw., 6,600/44.000-volt transformer was 
installed at the hydro station and the two original 4,000-xw. 
transformers that had been operating on the 2,000-volt bus 
were reconnected and placed in service at 6,600 volts. This 
work as a whole necessitated many changes in the general 
lavout and details of this sub-station. 

The actual change over from 2,200-volt bus voltage at the 
hydro station to that of 6,600 volts was accomplished without 
interruption in service on any part of the power system. 
The first stage was the completion of the 6.600-volt bus 
structure and feeder equipment in both hydro and sub-station, 
and the installation of the new generating unit and 8,000-xw. 
transformer in the sub-station. The changing over of old 
units was the second stage of the work. One unit ata time 
was taken out of service. In the meantime the work at the 
Gatun sub-station proceeded. The work as a whole was com- 
pleted during November, 1918. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The Right to Increase Charges for Electricity. 


With reference to your article on the above subject in your 
issue of October 24th, the Provisional Order fixes the maxi- 
mum charge for electricity to be charged by the undertaker, 
and subject to that the undertaker can charge whatever price 
the consumer agrees to pay, but it is entirely a matter of 
agreement. 

If the undertaker serves notice that the price from a certain 
date will be 6d. per unit and the consumer takes electricity 
after that date, there is an implied agreement to pay 6d. per 
unit. But if the undertaker sells electricity at 4d. per unit, 
he cannot by serving a notice on the customer presume a 
contract or agreement to pay 6d. for what he has already sold 


at 4d. 

The Statutory Undertakings (Increase of Charges) Act gives 
the Board of Trade power to raise the price mentioned in the 
Provisional Order, but gives no power to the Board of Trade 
or undertaker to presume an agreement. Therefore the 
undertaker has no power to charge for electricity consumed 
at 4d. an increased price of 6d. per unit. and he must serve 
notice on his consumer that the price will be increased from 
a certain date, and only charge the increased price from that 
date. 


October 25th, 1919. 


Lex. 


Particulars of Plant for Sale. 


May I suggest that advertisers of plant for sale in your 
journal should give fuller particulars in their advertisements? 
For instance, one frequently sees a.c. motors for sale, stating 

rhaps capacity, voltage and speed, but omitting phase and 
requency. 

A little more care in wording advertisements would save 
both advertisers’ and inquirers’ tune and money. 


B. W. Gothard. 
Electrical Engineer. 
Electricity Works, Farnborough, 
October 27th, 1919. 
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Third Harmonics in Generator Windings. 


I notice that Mr. L. C. Grant, in his interesting article 
on the above subject in your issue of October 17th, recom- 
mends, in the case of generators running in parallel, the 
earthing of each neutral point through a separate resistance. 
Such an arrangement suifers from the serious disadvantage 
that the value of the current which will flow into an earth 
fault has not a predetermined value, but varies with the num- 
ber of generators which happen to be running at the time. 

The disadvantage of running with only one neutral earthed 
is that the operator nay omit to transfer the earth connection 
when taking the earthed generator off the bars. On the other 
hand, as pointed out by Mr. Grant, with a modern generator 
the third harmonic is little to be feared, even when the 
neutral points are all connected to a common earthing bar, 
which is itself earthed through a resistance. If, however, 
trouble is feared from such a cause, a comparatively low 


resistance may be connected between each neutral point and 
the earthing bar without doing away with the advantages of 
the single earth connection. i 

Mr. Grant suggests that when earthing each generator 
separately reactances might advantageously be used owing to 
the greater impedance which they would impose in the cage 
of the third or any higher harmonic. It must not be for- 
gotten, however, that one very important advantage of earth. 
ing the neutral point is that surges and resonance effects are 
damped out if an ohmic resistance is used, whereas a react- 
ance Inerely reflects them. Again, in the case of a fault the 
earth current flowing through such a reactance represents a 
large aluount of energy stored up which, when the breaker 
opens, is suddenly returned to the system and may set up 
serious over-pressures. For this reason an ohmic resistance 
is very much to be preferred to any form of reactance. 


Kenelm Edgcumbe, Major, R.E. (T.). 
London, October 27th, 1919. 


Cardiff as a Centre for New Works. 


Referring to the note on this subject in the current issue 
of the EvecrricaL Review, I am enclosing extracts from the 
Western Mail of Friday last, from which you will be able 
to judge whether the present controversy over electric power 
at Cardiff is conducive to the trade development of that city. 


October Wth, 1919. N. P. 


[The cuttings indicate that for no less than 17 years the 
City Council and the Cardiff Railway & Bute Docks Co. have 
been at issue as to the supply of electricity within the com- 
pany’s large estate. According to Mr. Arthur Ellis, the 
city electrical engineer, the Council has from the first been 
desirous of laying cables for the purpose, but apparently the 
company has imposed impracticable conditions, and nothing 
has been done. Now, it appears, urged on no doubt by pres- 
sure froin the large firms at the ducks, the company is asking 
the Council to lay mains in the area, but demands excessive 
payments for wayleaves, and refuses to take a bulk supply 
and distribute it by its own mains. If the Electricity Bill 
is passed, Mr. Ellis points out, such wayleave payments will 
no longer be necessary. The Western Mail, without express- 
ing an opinion as to which party is in the wrong, urges that 
the question should be submitted to arbitration, and stigma- 
tises the dispute as a disgrace to the city. According to one 
of our ‘* Lighting and Power Notes ” to-day, the company has 
now waived its demands.—Evs. Exerc. Rev.] 


WAGES IN ELECTRICITY WORKS. 


On October 20th the Court of Arbitration gave an award in 
the case of the Wycombe (Borough) Electric Light and Power 
Co., Ltd. The parties to this reference were the company 
above named and the Electrical Trades Union. The question 
submitted was as follows :— l 

© What is the prescribed or substituted rate applicable to 
the Union’s members in the employment of the Wycombe 
(Borough) Electric Light and Power Co., Ltd., the Union's 
contention being that the 124 per cent. bonus payable under 
Sir George Askwith’s decision dated January 7th, 1918, forms 
part of such prescribed or substituted rate? "’ 

The matter was referred under the Wages (Temporary 
Regulation) Acts, 1918 and 1919, by the Ministry of Labour to 
the Court of Arbitration for settlement, and representatives 
of the parties were heard on October 14th, 1919. 

The firm submitted a schedule showing the names of the 
employés, their pre-war rates, and the various advances In 
those rates made since 1914. It appeared that different 
methods were adopted in settlements with the men; in the 
cases of some men who joined the Army their rates were 
adjusted on their return to yield advances of 28s. 6d. or more 
with 124 per cent. added; in other cases the increases were 
such as to give the men concerned the equivalent or more of 


_ advances on their pre-war wages of ss. 6d., plus 124 per 


cent., whilst in some few cases the increases did not 
the equivalent of such an advance. Many of the advances 
were made in January, May, July and December, 1918, and 
a later advance was made in 1919. r i 

The finding of the Court was that there was no prescribed 
rate in the district applicable to the class of employés to 
which the men concerned belonged. Having regard to all the 
circumstances shown at the hearing, the Court expressed the 
view that minimum rates should be established, which would 
give to each of the adult male employés concerned an advance 
over the pre-war rates of 28s. 6d. a week, plus 12} per cent. 
on earnings, or the equivalent of such an advance. 

The award was signed by Messrs. David Harrel, J. Duncan 
Elhot, and James Gavin. 


A Chilean Invitation to Germany.—The Chilean 
Government has announced its decision to send propaganda 
pamphlets to Germany with the object of encouraging German- 
Chilean trade, — The Times, 
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LEGAL. 


JOSEPHS v. KELLY & KELLy. 


Ix the Shoreditch County Court, on October 28rd, before 
Judge Cluer, Annie Josephs, of 163, High Street, Shoreditch, 
fur skin dresser, sued Messrs. Kelly & Tarshes, of 5, High 
Street, Shoreditch, electrical engineers, to recover £24 dam- 
ages in connection with the installation of a motor of 
3 H.P., with starter and pulley, guaranteed. Mr. Josephs 
went into the box and said he managed his daughter’s busi- 
ness. Judge Cluer: You area bankrupt? Witness: I am not 
a bankrupt. Judge Cluer: Humph! Well, then, you are not 
in a position to pay your creditors, or the business would be 
yours. Witness went on to say that the electric motor 
was for the purpose of driving a fur ekin dressing 
machine. It did not go right from the start, and he kept ask- 
ing them to see to it, until finally he demanded back the £40 
he had paid for it. Defendants then said it wanted re-winding 
only, and did it, but it did not improve. It was then decided 
to have the thing put in order by another firm, to whom 
they had paid £24 7s. bd. They also asked for £3 which had 
been paid over the contract price, £27 7s. 6d. in all. The 
defendants did not appear, a letter being sent to say that Mr. 
Tarshes was ill in bed with influenza. Judge Cluer said that 
did not prevent Mr. Kelly or someone from the firm coming. 
Mr. A. J. Barlow, of 9, Brunswick Place, City Road, elec- 
trical engineer, said the armature was wrong besides ‘other 
things, which he put right, and he had been paid £24 7s. 6d. 
Judge Cluer gave a verdict for the plaintiff for £27 7s. 6d., and 


costs. 


AN UNFENCED ELECTRIC CRANE. 


Henry Wuite & Co., Lap., of Pontymister Foundry, Risca, 
were fined £50, including costs, at Newport (Mon.) for not 
fencing an electric crane in the moulding shop, in conse- 
quence of which neglect a man named Hardman was killed in 
September last. Mr. Price, one of the staff of the inspec- 
torate, said he found it was very hard to convince managers 
of works that the factory inspector knew anything about 


dangerous machinery. 


CHARGE OF EMBEZZLEMENT BY TRAMWAY OFFICIAL. 


At the Manchester City Police Court, on October 2th, the 
hearing was resumed of the charges against John William 
Hewitt, aged 43, of embezzling two specific sums of £693 and 
£617. Mr. A. F. Pickford, who prosecuted on behalf of the 
Manchester Tramways Department, said that the total sum 
involved was over £5,000. 

In cpening the case for the prosecution, Mr. Pickford said 
that he prisoner was the cashier in the tramway department, 
and had the handling of the money that was taken each day 
in passenger fares and for the delivery of parcels. He was 
also the person who ultimately received cheques for various 
amounts due to the depurtinent, such as for rent of lines by 
other authorities and payment for electrical energy. The 
ticket superintendent (Miss Hunter) made up each morning 
the cash takings of the previous day. The Treasury notes and 
the silver and coppers were handed over to Hewitt or his 
representative, and a traftic receipt was made out in triplicate 
signed by prisoner or a deputy. The silver and the coppers 
were checked at the time and then put into boxes, whilst the 
Treasury notes were handed over to Hewitt. As a counter- 
check the ticket superintendent sent to the financial superin- 
tehdent an independent statement of the amount handed over 
to Hewitt, and this correspunded with the amounts entered in 
the receipt book. The financial superintendent would then 
enter into the receipt book certain additional amounts Hewitt 
had received according to the receipt counterfoils. The finan- 
cial superintendent then got the pass-book from the bank each 
day and checked the amount paid in by the prisoner with this 
statement. 

On September 24th last, said Mr. Pickford, a cheque for 
£693 odd was received by the financial superintendent froin the 
Salford Corporation, made payable to the Manchester Tram- 
ways Committee. Mr. James Wood, the financial superinten- 
dent, passed the cheque over to Hewitt, and it was the latter’s 
duty to enter a receipt for the cheque and pay it straight into 
the bank together with his cash received that day. As a 
matter of fact, the prisoner kept the cheque for a few days 
and paid it into the bank on September 29th. but still failed 
to account for it in the receipt book. Up to the present time, 
in fact, there was still no entry of that cheque in the receipt 
hook. He paid the cheque in on September 29th, and kept 
out a corresponding amount from the cash which he had 
received from the ticket superintendent and the parcels super- 
intendent, so that by paving in the cheque the pass-book 
corresponded with the amount shown on the independent 
statement. For that cash Hewitt had not accounted. On 
September 16th a cheque for £617 odd, also from the Salford 

rporation, was handed to Hewitt, who paid the cheque into 
the bank and retained from the traffic and parcel receipts a 
corresponding amount as in the other case. In this instance 
also the amount was not accounted for. On October 15th a 

st of outstanding accounts by the Salford Corporation was 


` submitted to the financial superintendent by a member of the 


staff, and on the following day a collector called and demanded 
payment. On his return be reported that the accounts had 
been paid and the cheques passed through the bank. The 
books were investigated, and it was then discovered that no 
counterfoil receipts had been made out, and that the Salford 
Corporation accounts were shown’as unpaid. On October 17th, 
Hewitt confessed that he had had the Salford money, and that 
the total amount of the deficiency in his accounts was approx- 
mately £5,000. Mr. Pickford added that the amount of the 
defalcations that had come to light was a little over that figure. 

Corroborative evidence having been given by Mr. James 
Wood, the pene was remanded until October 30th, bail 


being refuse 


BARTLETT v. WARNER. — 


In the King’s Bench Division, on Monday, Doris W. Bartlett, 
of Wimbledon, brought an action against Mr. F. Warner, 
managing director of the Notable Electric Co., of Merton 
Park. Counsel for plaintiff said that she was a photometer 
hand, and in May, 1918, defendant informed her that he had 
decided to dismiss her because business secrets had been 
leaking out, and she had been seen talking to a Mr. Dixon, 
a former employé. Mr. Justice Lawrence held that there 
was no case, and he gave judgment for the defendant with 


costs. 


ELWELL v. UNIVERSAL RADIO SYNDICATE, LTD. 


THis case was heard before Mr. Justice Roche in the King’s 
Bench Division on Monday and Tuesday. Plaintiff claimed 
for salary due under an agreement in yung dated July 3lst 
1913, as varied on or about April 27th, 1915, tor goods supplied 
to defendants, and moneys paid at the request of defendants. 
There was a counter-claim by defendants for an account of 
all orders received by the plaintiff for the supply or erection 
of wireless installations whilst in their employ, and of all 
profits received by him, also for damages for breach of con- 
tract, &c. After the hearing had continued for some time his 
Lordship suggested that there should be an agreement be- 
tween the parties as to the mode of settling accounts, and 
after consultation between the parties, Mr. Goddard, for 
defendants, announced that the case had been settled. The 
record would be withdrawn. The plaintiff would pay a sum 
of money which need not be mentioned. Any imputations 
would be withdrawn. His Lordship expressed his satisfaction 
that a settlement had been reached. A report of the case 
will appear in our next issue. 


BUSINESS NOTES. 


A Birmingham Handbook.—We have received a copy 
of the City of Birmingham official Industrial and Commercial 
Handbook. It has been produced under the authority of the 
General Purposes Committee of the Corporation. It is an 
attractively got-up publication of some hundreds of pages, in 
which are set out particulars and pictures of features of the 
city, including public buildings and works. The industries of 
the city, such as hardware, metal trades, wire-working, 
motor, electrical and other engineering, &c., are described, 
and the various firms and their businesses are summarised. 
The industrial advantages of Birmingham in respect of 
factory sites, tramways, canal service, electricity, gas, and 
water supply are stated. An introduction to the book has 
been written by Alderman Neville Chamberlain, M.P. 


Observations of an Exhibition Visitor.—A correspondent 
writes as follows :—** A recent visit to the Shipping and Engi- 
neering Exhibition leads us to believe that the value of such 
shows from a trade point of view is likely to be limited owing 
to exhibits being in charge of representatives who, while able 
to talk to visitors about the machine they are exhibiting, are 
not familiar with its merits as compared with those of foreign 
inanufacture. It may be assumed that interested people from 
every part of the globe inspect the various models on view, 
and while many do not possess actual technical knowledge, 
they are commercially keenly alive to any advantages they 
may offer. It is, therefore, in our opinion necessary that repre- 
sentatives in charge of exhibits should be thoroughly conver- 
sant with their history and advantages over other machines 
of a similar nature, and be able to conduct an intelligent and 
aggressive salesmanship conversation. Well known as it may 
be that this country has a reputation for quality and excel- 
lence of manufacture, yet, in view of active competition by 
foreign manufacturers, it is not sound merely to rest on our 
oars and to be satisfied with such a reputation, but it is abso- 
lutely essential that someone should be able to discuss the 
advantages, superiority, economy, &c., with a possible pur- 
chaser, and for this purpose a representative must be familiar 
with similar types of machines or articles made abroad. The 
old attitude of ‘ This is our article, and if you do not like it, 
you do not know what you want’ prevalent in pre-war days 
must cease. It must also be remembered that while this 
country can be proud of its reputation for quality, yet the 
manufacturers cannot ignore the cheap trade, and it was due 
to this that foreign countries gained a footing and also owe 
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their entry tg the better class trade. This was fully demon- 
strated during the late Joseph Chamberlain’s time when he 
Tanged an exhibition in England of articles supplied to our 
Olonies by, foreign nations and the packages in which they 
Were sent. The attitude even then of British merchants was 
that, they had no wish to be identified with such cheap 
productions, referring to the exhibits, but it must be 
borne in mind that unless Great Britain caters also 
for this class of trade, foreign or Colonial importers 
all be forced to go to the Continent of Europe, and 
this, being so, they will also place their orders for the 
betfer class goods there, and get one consigninent instead 
of several from different countries. Perhaps it would be well 
to give an example. Take an importer in South Africa or the 
West Indies. He caters for a huge coloured population as 
well as a lesser white one. Cheap goods must be on sale for 
the former, as their means are small and they cannot afford 
to pay for the highly finished article. Continental countries 
and the United States cater for this class of trade, and yet it 
because Great: Britain will not be identified with it, and there 
is. no doubt, apart from the question of keeping machinery 
running and giving employment with perhaps little profit, the 
cheap trade sprat lands the better class trade mackerel.” 


Merchandise Marks Committee,—The President of the 
Board of Trade has appointed a Committee, consisting of repre- 
sentatives of various organisations and Government departments, 
to consider :— — 

“1. Whether ‘any extension or ‘amendment of the Merchandise 
Marks Act is required in respect of the provisions relating to 
indications of origin. © 

‘2. The utility and effect of National Trade “ Marks” or other 
similar (collective) marks,’and how far they should be authorised 
or encouraged in this country. 

, 3. How far further international action may be necessary for 
the purpose of preventing the false marking of goods. 

` Mr. Harry Green, M.P., is chairman. 

: At present imported articles are not required to show the country 
of origin, unless they already bear marks likely to mislead. 


~ U.S. Electrical Exports.—The Electrical World Bulletin 
Service No. 2, says that the U.B. electrical exports in August were 
the third largest on record, amounting to $7,716,228. It also 
states that manufacturers in a number of lines, including some 
Heating devices, fractional horse-power motors and rubber-covered 
Wires are taking no further orders for 1919 shipment. Porcelain 
prices have advanced, and the new schedule of fan prices which 
is expected later this month may show prices 10 to 15 per cent. 
higher. a a 

An Octaval Rule.—We have received from the 
WATKINS METER Co., of Imperial Mills, Hereford, a sample of 
their 4-in. octaval rule for engineers, which is based on the 
principle of binary division ; it is proposed that all readings shall 
be in eightha and sixty-fourths, so that, for example, 9/16 shall be 
read as 4/8 + 4/64, which in the Watkins notation is written „tt. 
An attempt is made to employ an octaval system of numeration, 
from which 9 and 10 are absent ; thus ,41 + .06 + ,73 adds up to 
I,42. In the instruction card it is pointed out that the existing 
notation is so clumsy that the subdivisions of the inch, such as 
33/61, 17/32, &c., cannot be marked on rules, micrometers, or 
calipers, but it is claimed that in octavals they can be so marked, 
ag otl, „42, &c. On the sample before us, each eighth is numbered, 
and a few of the thirty-seconds, and the four lines denoting the 
latter in each one-eighth interval are successively stepped to 
distinguish them. This marking, which is the subject of a patent 
application, is a distinct improvement on the present method. We 
hardly need say, however, that while we welcome any device 
calculated to lighten the task of the British workman who is com- 
pelled to go on using our unpractical system of measuring in 
vulgar fractions while more enlightened peoples count in tens and 
tenths, we can only look upon such a device as a palliative, pending 
the general adoption of the metric system. The Watkins rule is 
yood: the Watkins system of octaval numeration, involving the 
use of a new arithmetic. has no earthly chance of adoption, and 
the suggestion to mark micrometers on that system is a 
nightmare. . ; 

Italian Orders for Germany.,—According to the Jron- 
monger, the Deutsche Maschinenfabrik at Duisburg has received 
an order for the erection of rolling mills in Italy. The electrical 
installations will be supplied by the Siemens-Schuckert works. 


Scrap Materiai for Disposal.—The Portsmouth 

Corporation tramways department invites tenders for the purchase 
of approximately 310 tons of scrap material containing steel car 
axles, wheels, fish plates, points, rails, &c. See our advertise- 
ment pages to-day. 
- German Aluminium Works.—lIt is reported that the 
German Government intends to take into State ownership the large 
aluminium works established during the war. The State is said to 
have already aquired all the shares in the Ver. Aluminium Werke 
A.G., of Hoverswerde, 


New Belgian Companies.— A new company has just 
been formed at Schaerbock, Brussels, with a capital of £10,000, 
and the title La Société Generale pour l’'Application du Chauttage 
Central, de ]’Electricitée, et d’Appareils Sanitaires. 

La Société La Magneto Belge is the name of a new concern which 
has lately been formed in Brussels, with a capital of £20,000, to 
manufacture ignition magnetos. 


New Swedish Companies.—Among the new companies 
recently formed in Sweden in connection with electric lighting 
undertakings in that country are the Yitterhogdals Elektriska 
Kraft Aktiebolag, of Ytterhogdal, and the Farila Elektriska Kraft 
Aktiebolag, of Farila. 


British Trade-Mark Applications.—Appended is a brief 
summary of the recent applications for British trade marks in 
respect of goods connected with the electrical industries :— 

Fish-Spine. No, 391,995. Class 16. Electric insulators made 
of porcelain. Taylor, Tunnicliffe & Co., Ltd., Eastwood Works, 
West Terrace, Hanley. June th, 1919. 

Alternacycle. No. 392,502. Class 13. Electric lamps for 
bicycles and motor cars. Lucien Rosengart, trading as the 
Etablissements L. Rosengart, 7 and 13, Avenue de Sainte-Mandé, 
Paris. June 20th, 1919. 

Keramot. Nos. 373,295 and 375,573. Class 40. An insulating 
composition, mainly of india-rubber, for electrical purposes, 
Siemens Bros, & Co., Ltd.. Palace Place Mansions, Kensington 
Court, London, W. November 10th, 1916. | 

Synroz, No. 393,740. Class 50. Electric insulating material. 
Reginald Percy Chester, Fir Hill, East Downes Road, Bowden, 
Cheshire. July 29th, 1919. 

Lesco, No. 386,666. Class 13. Electric fittings of ordinary 
metal. Vernon Hope, the Firs, Worley Grove, Macclesfield, 
February 26th, 1919. 

Chalmit. No. 393,684. Class 13. Electric fittings and acces- 
sories. Andrew Chalmers and Mitchell, 49-51, William Street, 
Anderton, Glasgow. August 28th, 1919. 

R (letter and design). No. 394.535. All goods in Class 8. 
Société La Radiotechnique. 65, Rue Trarieux, Lyons, France. 
August 28th, 1919. 

Imp. No. 394,253. Class 6. Magnetos. Imperial Typewriter 
Co., Ltd.,39, London Street, North Evington, Leicester. August 15th, 
1919. 

Liberty (lettering and design). No. 391,554. Class18. Electric 
welding plant. Ivor Bertram Blaiberg, Regency House, Warwick 
Street, London, W. May 24th, 1919. 


Ciub Dinner.—The members of the Victoria Works 
Athletic Club (Johnson & Phillips, Ltd.) held a very successful 
dinner and concert, on 25th inst., at the Shakespeare Hotel, 
Woolwich. The company at dinner numbered nearly 170. Mr. 
H. J. Shepherd (one of the presidents) was in the chair, and was 
supported by Messrs. W. H. Johns, G. C. Pearson, C. Stewart, and 
D. A. S. Porteous (vice-presidents). The usual toasts were followed 
by the concert, the following artists contributing :—Miss Olive 
Turner, Miss F. L. Knight, Mr. Lawrie Garland, Mr. F. T. 
Warren, Mr. W. A. Booth, with Miss L. M. Andrews at the piano. 


Lantern Slides for Lectures.—Mssrs. Ev. Bennis & Co., 
LTD., inform us that they have a large number of lantern slides 
dealing with the development and present practice of automatic 
stokers, coal elevators and conveyors, &c., which they will be 
pleased to lend to any responsible engineer for lecture purposes. 
A list of the slides and particulars of their subject-matter can be 
obtained on request. Applications for slides should be made as 
far in advance of the lecture as possible, and should be addressed 
to 28, Victoria Street, London, S.W. 1. 


National Union of Manufacturers (Inc.).—We have 
received from the General Secretary of this Association (Mr. G. R. 
Cheesman, 6, Holborn Viaduct, E.C.1) a copy of its red book, con- 
taining a list of members of the Association, revised to July let, 
1919, We have heard a good deal of `“ Black” Lists during the 
war. This one is a‘ White ” List of purely British manufacturing 
concerns. Members aim at intertrading, as far as possible. with 
one another. 


Trade Announcements.—Mr. H. J. CREFFIELD, electrical 
engineer, formerly of Vickers, Ltd., announces that he is now in 
partnership (trading as Osmond & Creffield, electrical engineers) at 
Faraday Works, Britannia Bridge, Erith. 

Following the arrangements recently made whereby the Siddeley- 
Deasy Motor-Car Co., Ltd., became allied with Messrs. Sir W. G. 
Armstrong, Whitworth & Co., Ltd., the title of the company has 
now been changed. and all communications should in tuture be 
addressed to ARMSTRONG-SIDDELEY Motors, LTtp., whose head oftice 
is at Coventry. 

MEssrs. NAPIER-KIMBER, LTD., of 109, Great Portland Street, 
London, W. 1, have been appointed sole agents for the “N.K. 
Canadian vacuum cleaner. 


Pope’s Wire Lamp Works.—The report of the directors 
of the N.V. Pope's Metaaldraad Lampen-Fabriek, of Venlo, which 
deals with the year ended on June 30th, 1919, states that an active 
demand was experienced both in Holland and abroad, whilst the 
advance in prices continued in the first half of the year. Although 
many difficulties in shipping still prevailed during this period, the 
company succeeded in delivering its products regularly, and 
cleared a large portion of the stocks. The action maintained 
since 1913 avainst the Eaglish Osram Co. concerning the manu- 
facture of squirted filament lamps had been decided against the 
Dutch company, and the costs, amounting to £7,300, had been 
paid. This item had been written off partly by utilising the extra 
reserve fund which had been formed for this purpose during 
several years, and partly by drawing upon the ordinary reserve 
fund for about one-half of the amount. After setting aside £4,900 
for depreciation, the accounts show net profits of £12,000, which 
gum permits of the payment of a dividend of 104 per cent. on the 
ordinary shares, as compared with 114 per cent. in 1917-18. The 
share capital amounts to £ 83,333, 
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Book Notices.—The Electrification of tha Metropolitan 
Railway System of Melhaurne. Edited by ©. T. Stephenson. 
Pp. 64; 85 figs. Melbourne: Industrial Australian and Mining 
Standard, 1919.—This publication, issued as a supplement to the 
Industrial Australian and Mining Standard, describes a work in 
which great interest has been taken in railway and engineering 
circles. The electrification of the Victorian railway system has 
been under discussion for about 23 years, and the Railway Com- 
missioners were active in opposing a premature change. The 
work of equipping the Melbourne suburban railways for electric 
service is now complete on some lines, and on the success of the 
experiment will depend the future direction of railway develop- 
ment throughout the Commonwealth. The publication of this 
pamphlet, descriptive of the work, is a fitting acknowledgement of 
this epoch in the history of the system. It begins with an historic 
account of the events leading up to the adoption of the scheme, 
followed by general conclusions and the influence of the electri- 
fication of the railways upon the supply of electric power in 
Victoria. Chapters then follow dealing in turn with the Newport 
power house, distribution system, sub-stations, rolling stock, per- 
manent way, signalling, car workshops, &c, The print is clean, 
the type large. and a large number of illustrations and diagrams 
assist to give the reader a clear conception of the whole work of 
electrification. 

We have received a copy of Zhe Industrial North, edited by 
Mr. Robert Donald. and published, on October 24th, by the Fark- 
shire Observer, price 1s. 6d. Printed in clear, bold type, on good 
paper. and containing articles of interest to all branches of industry, 
together with numerous advertisements, the issue will doubtless 
find favour in all parts of the country. Im an article entitled 
“The New Electricity Bill and the Manufacturer,” the Editor of 
the Electrical Times points out to the manufacturer that he must 
not expect a reduction in the cost of electrical energy for five years, 
and states that it may even be seven years from the present 
date before the manufacturer will benefit by the Bill which is now 
under discussion. In an article which deals with the “Con- 
servation of our Coal Supplies, and which in reality is the report of 
an interview with Sir Arthur Duckham, K.C.B., that authority 
suggests that Commissioners should be appointed by the State, to 
investigate the fuel statistics of the various branches of industry, 
including electrical undertakings ; to carry out research work ; to 
detect the presence of waste heat, and to devise the best methods 
for its distribution and supply. He adds that these Commissioners 
should be given powers to prevent wanton waste. 

“Reid's Handy Colliery Guide for Northumberland, Durham, 
and Yorkshire. . Pp, 252 and map. Newcastle: A. Reid & Co., 
Ltd. Price 2s. 6d.—This new edition contains the latest official 
returns, regulations, &c., including the Coal Mines Acts, Electricity 
Rules and Memorandum, and other relevant matter, lists of 
colliery owners, agents, managers, and engineers, Associations 
connected with the coal trade, inspectora of mines, &c.—a very 
handy book of reference. 

The following British Standard Specifications have just been 
issued :— 

British Standard Specification No. 81 for Instrument Trans- 


formers.—Two classes of current transformers, and one class of 


potential transformers, are dealt with in thia specification. Limits 
of error for ratia of phase angle are specified, and high-pressure 
tests, ratios of transformation, and rated outputs, are among the 
items included in the specification. The standard sizes of current 


transformers range from 6 to 5,000 amperes with a seccndary 


current of 5 amperes in each case, and the standard sizes of 
potential transformers range from 110 to 33,000 volts, with a 
secondary pressure of 110 volts in each case. Appendices dealing 
with the use of transformers in general, the use of transformers 
with electricity meters and single-turn current transformers, 
reapectively, are included. 

British Standurd Specification No. 89, for Indicating Ammetera, 
Voltmeters, Wattmeters, Frequency and Power-Factor Meters.— 
The British Engineering Standards Association’s Report No. 49 


for Ammeters and Voltmeters was issued in 1908, and the Sub- ` 


Committee responsible for ita revision found it necessary greatly 
to increase its scope, with the result that a new B.S. Specification 
(No. 89) dealing with indicating ammeters, voltmeters, watt- 
meters, frequency and power-factor meters has been drawn up. 
In addition to the requirements with regard to accuracy, the specifi- 
cation includes a number of definitions, clauses relating to types of 
enclosure, such as flame-proof, water-tight, splash-proof, scales, 
limiting the number of scales to those more easily read, marking 
polarity of terminals both for direct-current and polyphase- 
current instruments, insulation, shunts, Kc. 

_ For the purpose of dealing with the question of accuracy. all 
instruments are divided into three classes, namely, sub-standard, 
first grade and second grade respectively. Appendices deal 
with methods of marking scales, the accuracy of which various types 
of instruments are capable, the method of erecting shunts, and 
damping, 

British Standard Specification No. 90 for Recording (Graphic) 
Ammeters, Voltmeters, and Wattmeters.—This is the first British 
Standard Specification dealing with recording instruments. In 
addition to the requirements in respect of accuracy, the specification 
includes a number of definitions, and clauses relating to chart 
ruling, insulation, external shunts, and marking polarity of 
terminals for both direct-current and polyphase-current instru- 
ments, Appendices dealing with the accuracy of different types 
of recorders, chart speed, and shunts respectively are included in 
the specification. | 

British Standard Specification No. 107, for Rolled Sections for 


_ Magnet Steol.—This specification includes a symmetrical series 
Of 60 sections for general purposes, 26 of which it is racom- 


be 


mended should not be used unless it is impossible to use any of the 
remaining 34 sections, and a supplementary list of 10 special 
sections for ignition magnetos. A table of tolerances on -the 
dimensions of the rolled sections and two plates showing all the 
sections are included in tbe specification. All the dimensions are 
in millimetres. > 
Each of these reports is issued at the nominal price of.1s. 2d. 
post free, and can be obtained from the British Engineering Stan- 
ate Association, 28, Victoria Street, S.W. 1, or Crosby. Lockwood 
and Son. Bs 
“Eleventh Annual Report of the Hydro-Electric Power Com- 
mission of the Province of Ontario,” for the year ended October 
3Jst, 1918. Vols. I, II and III. Toronto: A. T. Wilgresas, 
Government printer. | . - R LN., 
“The Industrial Council of the Building Industry.”.. Pp. 153. 
London : The Garton Foundation. Price 1s. net. . E 
“Post Office Electrical Engineers’ Journal.” Vol. XII. Part 3. 
October, 1919. London: ELecTRICAL REVIEW, LTD. Price 
28. net. 4 i i 
“Science Abstracts ` (A and B). Vol. XXII. No. 261, Part 9. 
September 30th, 1919. London: E. & F. N. Spon, Ltd. . -Price 
ls. 6d. each, net. l De ori 
We have received reprints of four lectures delivered before the 
Royal Institution of Great Britain : "Ether and Matter,” by Sir 
Oliver J. Lodge, F.R.S. ; “The Hardening of Steel.” by Prof. 
H. C. H. Carpenter, F R.S. ; “The Spinning-Top in Harness,’ by 
Sir George Greenhill ; and “ Atomic Projectiles and their Collisions 
with Light Atoms,” by Frof. Sir Ernest Rutherford, F.R.S. 7 


Lead.— Messrs. James Forster & Co. repórt, under 
date October 25th :— | : | = 


Business continues daily on an enormous and unprecedented scale, the 
turnover for the third week in succession again being rather over 8,000 tons. 
The bulk of the quantity sold has again been for next year, and although much 
of it is of a speculative nature, a large business has heen done with consumers, 
who have not only bought freely for this year's delivery, but are also antici- 
pating their requirements for January-February next year. There has also 
been a big demand for export, particularly from France, which, in view of the 
adverse exchange, indicates considerable scarcity over there. 

The Government stocks of lead in the London district are now exhausted, 
and, with the prevailing scarcity of railway trucks, we may have difficulty in 
obtaining prompt supplies as required. š ; 

The highest prices paid were on Thursday, when January changed hands‘at 
£31 5s., and February at £31 10s. Yesterday's closing prices were :—October, 
£30 10s.; November, £30 158.; December, £30 153.; January and February, 
£31. The rise in early load on the week is no less than 82s. 6d. per ton, 


Messrs. G. Cawson & Co. report that one leading authority 
predicts a large increase in production in about -four months. 
With the high price of silver (a large product of lead), there-is 
every inducement to mine owners to increase their output at the 
present priceof lead. ‘*The Government are still out of the market, 
and are busy arranging deliveries on old contracts ; it is quite 
likely, however, that they may be selling again in a few days to 
take advantage of the present range of prices. . . . Although 
the tone at the close is fairly steady, we still recommend caution.” 


The Moulders’ Strike.—Reports from different parte of 


. the country show that the continuance of the moulders’ strike is 


having serious effects upon the engineering industries. Jn 
Sheffield, on Tyneside, and elsewhere, many other classes of 
workers have been thrown out of work in consequence of supplies 
of castings becoming exhausted. The strike has already lasted for 
six weeks, and a deadlock is reported. 7 


The Sterling Ciub.—Full use is being made of the 
Recreation Hall of the Sterling Athletic and Social Club (Sterling 
Telephone and Electric Co.), at Dagenham, during meal hours. 
Dancing, with a concert once a week, takes place. On alternate 
Wednesday evenings a dance and whist drive is held. Physical 
culture classes on two nights a week are a new feature, and a 
dancing class for beginners is held once a week, as is also a practice of 
the orchestra. On Saturday evenings dances, concerts, &c., follow 
the football, at which game both teams are doing well. The 
First XI is undefeated. Last Saturday Associated Equipment were 
defeated by 6 goals to nil in the London Business Houses Oup, and 
Grove Green by 3—0 in a friendly. f E 


Non-Ferrous Metal Industry.—The London Gazette for 


October 28th contains a list of further licences granted under this 
Act. | a 


Copper Prices —Messrs. F. Suita & Co. report, 
October 28th, electrolytic bars, £119; decrease, £3 ; ditto sheets, 
no change ; ditto wire rods, £132 ; increase, £2 ; ditto H.O. wire, 
ls. 4d. ; decrease, 4d. S nals Gl 

MESSRS. JAMES & SHAKESPEARE report, October. 28th, copper 
bars (best selected), sheets and rods, no change. Be 


Industrial Publicity Service; Ltd.—A petition for con- 
firmation of an alteration and extension of the company’s objects, 
carried at meetings held in July last, is to be heard before Mr. 
Justice Astbury on Tuesday next. ; ‘ 


vot ~ ` 


. 


An Employers’ Convention.—QOn Thursday next there is 
to be held at the Central Hall, Westminster, S.W., a one day's 
convention for business men. The morning session will open at 
10 a m., and will consider the following subjects until 12.30 p.m. :— 
“What we can do ourselves :—(1) Scientific Management; (2) 
Staff Training ; (3) Business Literature ; (4) Better Salesmanship 
and Advertising.’ The afternoon session, from 3 p.m. to 5.30 p.m., 
will discuss :—" What the Government can do :—(1) Freedom of 
Commerce ; (2) Prevention of Strikes ; (3) Immediate Economy ; 
(4) Equitable Taxation.” In the evening there will be a mass 
meeting. Admission will be by ticket, obtainable from the 


Efficiency Magazine, 4, Lincoln's Inn Fields, London, W.C. Zoo 
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Catalogues and Lists.—THE BRITISH INSULATED AND 
HeLsBY CABLES, LTD., Prescot, Lancashire.— Illustrated booklet 
No. H83, giving interesting and useful information about power 
factor improvement, with a particular bearing on Helsby con- 
densers. Leaflet No. P159 gives description and prices of jointing 
compounds, 

Messrs. Ep. BEnnis & Co., LTD., 28, Victoria Street, West- 
minster, London, 8.W. 1.—Fourth edition of their sprinkler stoker 
catalogue well illustrated and brought up to date. 


MEssrs, SIEMENS Bros. & Co., LTD., Woolwich, London, S.E. 18. 
—A new illustrated catalogue, giving prices, and dealing with 
rubber-insulated wires and cables, and containing a leaflet. which 
compares the old standard sizes of conductors given in the 
Engineering Standards Committee Report of 1910, with the new 
standard sizes set out in the British standard specification for 
insulated annealed copper conductors in 1919. The list also 
contains a page of useful metric and other equivalents. The new 
standards are used, and prices are quoted per 1000 yards, the 
atandard coils being 100 yards in length. 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH Works 
Co., LTD., Silvertown, E. 16.—List No. 40 of Association wires and 
cables, embodying the new standards of the British Engineering 
Standards Association, and giving the dimensions in millimetres 
as well as in inches, also weight and resistance per kilometre as well 
as pec mile and per 1.000 yards. Numerous types of cable are 
listed, single and twin, fittings wires, flexible cords, &c. 

Messrs. W. T. HENLey's TELEGRAPH Works Co., LTD., 
Blomfield Street, E.C. 2.—Catalogue of wires and cables (Section A) 
based on the new standards. and divided into a separate section 
for each class of cable—" Association,” “ Non-Association ‘ Solid 
Rubber Sheathed,” and “ Flexib'eCords.” Some special flexiblecables 
aud three-core cables are new features, and new types of " Special 
Thermoid Flexible" have been introduced ; the flexible-cord price 
list aleo includes motor-car lighting, starter, and ignition flexibles. 
Farther lists will be issued later. on the loose-leaf system. 


Messrs. FULLER'S UNITED ELECTRIC WORKS, LTD., Woodland 
Works, Chadwell Heath, Essex.—lIllustrated leaflets Nos. 70 and 76, 
giving respectively a description of the “ popular” dry battery, 
and the * Kwik-Lok” shade carrier. 

THE HERBERT Froon Co., LTD., Chapel-en-le-Frith, Derbyshire. 
—Illustrated booklet No. 537, entitled “ A Short Treatise on the 
Theory and Practice of Plate Clutches.” This book gives many 
asefal data relating to clutches in general, and to Ferodo linings 
for clutches, in particular. 

Messrs, MATTHEWS & YATES, LTD., Cyclone Works, Swinton.— 
Hilustrated leaflets Nos. 123, 124, and 127, dealing with venti- 
lating blowers and fans of various patterns. 


LONDON ELECTRIC STORES, Fulwood House, High Holborn, 


London, W.C. 1.—A small illustrated leaflet describing the Silver- 
dale hot plate. 


THE B.E. Co., Hendon House, 57, Upper Thames Street, London, 


EO. 4.—Leafleta Nos. 6 and 7, giving prices of wood blocks and 
adaptors, 


Liquidations and Dlssolutions.—Venirys’ FOUNDERS. 
—Meeting, November 26th, at Plume Works, Aston, to hear an 
account of the winding-up from the liquidator, Mr. C J. Pitt. 

Hupson ECONOMISER Co. (1907), Lrp.—Winding up volun- 
roe Liquidator, Mr. R. 8. Hunton, 110, Bishopsgate Street, 


Dick, KERR & Co, LtD.—Winding up voluntarily. Mr.G. R. 
Freeman, of 66, Coleman Street, E.C., the liquidator, is authorised 
to accept and sell the undertaking of the company to the 
Englieh Electric Co., Ltd., on the terme of their offer. Meeting 
of creditors November 10th. at 66, Coleman Street. Claims must 
be sent to the liquidator by December 31st. 


Harry W. Cox & Co., Ltp.—Meeting of creditors on Nov. 8rd., 


at 81, Acton Lane, London. Claims must be sent to the liquidator, ` 


Mr. B. H. Morphy, by December 23rd. 
C. H. Davies & Co manufacturers of electrical fittin 
F Z8, 
153, Bracebridge Street, Birmingham.—Mr. C. H. Davies and Mr. 
W. H. Arandale have dissolved partnership. Debts will be 
attended to by Mr. O. H. Davies, who will continue the business 
under the same style and at the same address. 
HOOGHWINKEL, ANTHONY BROWN AND PARTNERS, civi 
C KEL, , civil and 
electrical engineers, 24, Martin's Lane, Cannon Street, E.C.—Mr. 
G. H. J. Hooghwinkel and Mr. W. A. Brown have dissolved 
partnership. Communications with regard to debts should be 
“pia to Anthony Brown & Hooghwinkel, Ltd., 24, Martin's 
MACHINE TOOL ANE ENGINEERING A 
A ` SSOCIATION, LTD.— 
satis pres ote at Connaught Rooms, W.C. 2. to hear an 
acoo o e winding- f iqui i 
Willies. g-up from the liquidator, Mr. H, G. 
CONNOLLY Beras., LTD., Blackley, 


of creditors and contributori 
Btreet, W.C. ES 


Manchester.—First meeting 
November 13th, at Carey 


LIGHTING AND POWER NOTES. 


Aberdeen.—YEAR’s Worktnc.—The annual accounts for 
the year ended July 3lst, 1919, show that the total expenditure was 
& 65,306, compared with £58,502 the previous year, and the total 


income was £107,996, compared with £102,546 for the previous 
year ; thus leaving a gross profit of £42,690, of which £14,129 wu 
written off as interest on mortgages, loans, &c., while £21,025 was 
relegated to the sinking fund, and the remaining net revenue of 
£7,537 was carried to the reserve fund. The value of the sinking 
fund to date is £215,430, while the reserve fund now atands at 
£58,086. The total numbers of units generated in 1918 and 1919 
respectively were 20,276,880 and 19,815,610, while the total units 
sold were respectively 17,408.147 and 16,368,054. The quantity 
unaccounted for was, during 1918 and 1919 respectively, 499,60 
and 549,718, or 2°46 and 2°77 per cent. The number of consumers 
was increased during the year by 161, making a total of 3,821 at 
the end of the financial year. The total H.P. of motors connected 
amounts to 18 684, an increase of 1,829 H.P. during the year. The 
number of heating and cooking utensils hired out has increased by 
123, making a total of 1,721. There are now 12 sub-stations in 
operation. Two new boilers were put in commission in November 
last. One of the Green economisers has been renewed. The 
brickwork of Nos. 7 and 8 boilers is being entirely rebuilt. A 
second 5,000-kKw. turbo-alteroator was due for delivery early in 
September, and a new 1,000-KW. converter has been erected in the 
engine room of Ferry Hill station, making ite total converting 
capacity 4,000 Kw. The increased costs, amounting to £6,804, are 
due to increased price of coal and increases in wages, taxes and 
materials. 

Accrington.— FAILURE oF SuPPLy.—At the busiest hour on 
Saturday there was a complete failure of the supply. The Electricity 
Committee held an inquiry into the failure on Monday, and found 
that it was due primarily to the poor quality of coal avaiable for 
the generation of steam; it was intimated that steps had been 
taken to prevent a recurrence of the mishap. ar 

Having regard to recent electrical breakdowns, it is stated that 
the local cables have been connected with the cables of Rawtenttall. 


Aidershot.—Pricrs.—The B. of T. has authorised the 
U.D.C. to increase the charge for electricity up to 10d. per unit. 
for a period of two years after the war. 


Annfield Plain (Co. Durham).—LicHtine ScHEME— 
There is a proposal afoot to borrow £17,700 for the purchase of an 
electric lighting undertaking, to replace gas for public lighting. 


Aspatria.—E.L. Scoeme.—The U.D.C. has decided to 
consult a qualified electrical ungineer as to the advisability of 
establishing electricity works in the town. 


Athy (Co. Kildare). — E.L. Scueme.— Mr. Sew 
MacEntee, M.P., Belfast, has been appointed consulting electrical 
engineer for an electricity scheme. The Bishop of Killaloe hu 
appointed him in asimilar capacity for an electric lighting Lanse? 
in Ennis, Co. Clare, which is to be carried out at an expenditure 0 
£4,000. | 


Australia, — BENDIGO. — Year’s Workine. — The 
receipts from Eaglehawk municipal electric light works during 
the year amounted to £1,737, and the expenditure to £1,454, 
leaving acredit balance of £283, which is considereu highly oe 
factory, as the price charged to consumers is only 7d. per unit, 7 
no extra charge has been levied to meet the higher prices lor 
materials.—- The Age. 


Ballinrobe (Co; Galway).— E.L. Scueme.—The local 


Committee is perfecting ascheme for the electric lighting of thetown. 


Bandon.—E.L. Scurme.— The work of installing 8 
public electric lighting system for the town has been entered upon, 
and will be completed as quickly as pcasible. 


Bierton.—E.L. Scuewe.—The P.C., whilst not decine 
to adopt the Public Lighting Act has undertaken to canvass ; 
residents, with the view of ascertaining what prospective consume A 
of electricity will guarantee to take, the object being to obtain 
supply of current from Aylesbury. 


Bodmin.—E.L. SCcHEME.—A private company, T. 
capital ol £5,000, is being formed to establish E.L. woe 
town. The consulting engineer and manager is Mr. H. E. Hi 


Bryn-mawr.—Prov. Orper.—The U.D.O. has decided 
to join with the Blaina Council in applying for @ prov. © 
for electric lighting. 


Burnham-on-Sea.—SrREET Licutinc.—The oDe y 
accepted the tender of the E.L. Co. for public lighting 8t 
per 50-c.P. lamp for six months. 


Cardiff. —STREET LreaTixe.—Full lighting A la 
streets is now resumed, the electric lamps being used ed ‘ness 
utmost capacity’ in the business thoroughfares. — agate 
premises and places of amusement have resumed their P 
display of special frontal illumination. È . 

Decks isani SUPPLY.—After prolonged discussion yi Cor 
poration has been granted powers to enter the Docks ouds 
supply, without payment of wayleaves, electrical energy 
trial establishments. 


Cavan.—E.L. Scueme.—It has been decided to fonn 
private E.L. and P. Co., with a capital of £4,000, and i The 
electric lighting system, at an estimated cost of £5,/0. 
balance required is to be borrowed. 

Chesterfield ExTENs1ons. — The T.C. has 
of a draft agreement to supply electricity to the Cheste 


Co., Ltd., at the pre-war rate, plus the extra charges for mà 
and wages, The mains are to be extended to supply 
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Ceylon.—Hypro-E.rctric ScuEME.—It is reported that 
there are 13 sources whioh, if dammed and tapped, would yield 
approximately 500,000 H.P. Since the present demand for power 
is only 60,000 to 70,000 H.P., it is suggested that only the Laxapana 
and Dickoya rivers be harnessed, as they would supply about 
200.000 H.P. 


Chobham.—Pusiic LIGHTING.—After receiving a report 
from the Committee which had discussed with the representatives 
of the Woking E.S. Co., Ltd., the question of public lighting by 
electricity, it has been decided that the cost (£1,000 for lamps and 
£5 a year for maintenance per lamp), is prohibitive, and the 
question has been postponed sine die. 


Cleator Moor.—E.L. ScoeME.—The U.D.C. has decided 
to engage a qualified electrical engineer to advise on the laying- 
down of electrical plant for public and private lighting. 


Continental.—ITaLy.—Large hydroelectric undertakings 
are projected in the Province of Ombria in Italy. It is intended 
to build two large reservoirs, one on the River Salto,tat Baize di 
Santa Lucia, capable of holding 81,000,000 cubic metres of water ; 
and the other on the River Turano, at Petescia, of a capacity of 
182,000,000 cubic metres. Besides subsidiary works and installa- 
tions of local interest, two generating stations will be built, one 
utilising a waterfall at Collestatte 150 metres high, and ianother 
at Cervara, 65 metres high, capable of yielding 106,421 H.P. 
together. The works are estimated to cost 70,660,000 lire, of 
which about one-third is intended for the subsidiary works, &o. 

FRANCE.—The scheme for the electrification of the lines of the 

Compegnie des Chemins de Fer dy Midi embraces the whole of the 
company’s network, save the Bordeaux-Cette section. Up to 1916 
the lines converted were those from Lourdes to Pierrefitte, Tarbes 
to Bagnéres, Lannemezan to Arreau-Cadéac, and Perpignan to 
Villefranche. The lines under conversion in 1914 included all the 
sections from Pau to Montréjeau. The outbreak of the war stopped 
the several works, which were nearing completion. The whole of 
these lines are expected to be ready for traffic by the end of 1921, 
which is about the time when the company hopes to resume 
possession of its hydroelectric stations requisitioned by the State. 
The most noteworthy of these are the Soulom station, near Pierre- 
fitte, and the Eget station to the north of Arreau. The former was 
one of the first built by the company, and draws its power from 
falls of 180 to 240 metres in height. It yields an average 
power of 10,000 H.P., rising to 21,000 H.P. in exceptional periods. 
The average power of the Eget station is 20,000 H.P., rising 
exceptionally to 35,000 H.P. 
a COPENHAGEN.—The management of the municipal electricity 
supply works has asked the Town Council to approve an ex- 
penditure of £120,000 for the extension of the works and the 
transformer plant, and £161,000 for the acquisition of a turbo- 
generator and boilers, for the new works at tue Kalvebodstrand. 
At the same time proposals were submitted for a further exten- 
sion of the works so as to be ready for the development which 
1s expected after the abolition of the rationing system. 


Darwen.—BuLk Suppty.—The Corporation has made 
application to the Lancashire Electric Power Co. for terms for a 
supply of electricity. 

Dublin,—Price Increase.—The E.S. Committee has 
asked the Council to sanction an application to the B. of T. for 
permission to increase the price of energy for lighting by td. per 
unit. 

Felixstowe.—D1EsEL ENaines.—We are informed by 
the Diesel Engine Users’ Association that the Felixstowe branch of 
the Suffolk E.S. Co., which uses Diesel engines to generate elec- 
tricity, has been granted exemption from the provisions of the 
Household Fuel and Lighting Order, 1919, in the matter of 
supplies to consumers. 

Hindley—Price InckEast.—The U.D.C. has increased 
the price of electricity by 50 par cent. for lighting and heating from 
October Ist. For connections a minimum charge of £1 towards 
the cost of service cable is to be levied, together with an additional 
sum of tis. for each yard in exceas of two yards required on the 
premises. 

Holl—Meter Suortace.—It is stated that 300 pro- 
spective consumers are waiting for connection, as the Corporation 
is unable to procure meters for them. 

Leeds.—PRicE INCREASE.—It has been decided to make 
a minimum charge of 2s. 6d.. plus 60 per cent. (or 4s. in all), for 
lighting. 

Leominster, —E.L. Scueme.—The Parish Council has 
decided in favour of a scheme for electric lighting. The energy 
will be obtained from Hereford. 

Limerick,—Price IncrEasE.—The charge for electric 
lighting has been raised by 3d. to ls. per unit. 

London.—Srrepngy.—It is reported that the annual 
accounta for the year ended March 3lst, 1919, show a total 
income of £176,834, and an expenditure of £110,154, i.e., an 
increase of about £25,000 on the income and about £6,000 on the 
expenditure ; £19,012 was paid as interest on loans, £24,999 was 
written off as repayment of loans, leaving a profit of £22,24), 
The total capital then employed was £689,628, of which £664,860 
had been borrowed from the L.C.C. and others ; £18,350 had been 
provided from revenue, and £5,344 from meters and service lines, 


STOKE NEWINGTON.—During the war house services for non- 
war purposes were laid only in cases where the applicants paid the 
cost thereof. It is now proposed to refund to such consumers the 
cost of their services, amounting to a total of £515. 

An increase of 26 per cent. upon present charges for electricity 


is to take effect as from the close of the September quarter. 


Londonderry, — LicuTinc Restrictions. — The Cor- 
poration has notified electricity consumers that during the 
winter, between the hours of dusk (or interior lighting time) and 
6 p.m. (excepting Saturdays and Sundays), the power demand 
must be reduced by an amount equivalent to the lighting demand ; 
that window or outside lighting must be abandoned ; and that not 
more than 50 per cent. ordinary lighting is to be permitted in 
private houses and hotels and by other consumers. 


Louth.—Proposep E.L. ScH—EME.—The Arrota Electric 
and Accessories Co. intends to float an auxiliary company, to carry 
out the installation of electrical equipment for lighting, power, and 
heating, if the canvass of the town gives evidence that there will 
be enough consumers to warrant the undertaking. 


Millbrook.— Loan.—Application has been made to the 


M. of H. fora loan to finance the new lighting scheme. 


Oswaldtwistle.—E.I.. Sco—EMre.—The B. of T. will not 
entertain the application for a prov. order for a new electric supply 
undertaking. pending the decision of Parliament on the Electricity 
(Supply) Bill. 

Portrush (Co. Antrim).—E.L. ScHEME.—The B. of T. 
has been asked to sanction the electric lighting scheme. 


Pembroke (Co. Dublin). — Price Increase. —The 

U.D.C. has decided to increase the electricity charges from 74d. to 
8d. per unit for lighting, and by 4d. for cooking, heating and 
power. 
Pontefract. — Mains Extensions. — The R.D.C. has 
decided to raise no objection to the use of overhead mains by the 
Yorkshire E.P. Co, for transmission of energy from the Castleford 
boundary to New Fryston. 

St. Albans.—Prices.—The Chamber of Commerce has 
decided to support the protest of the T.C. against the proposed 
increase in the charges for electricity by the North Metropolitan 
E.P. Distribution Co., amounting to 100 per cent, on pre-war prices. 
The protest is to be sent to the B. of T. and the National Chamber 
of Trade. 

Stratford-on-Avon.—PRices.—The T.C. has referred 
back to the Committee for further consideration a recommenda- 
tion not to agree to the application of the Electricity Co., Ltd.. 
for permission to increase the charge for electricity for lighting, 
which is 8d. per unit, but to agree to the charge for power being 
increased from 8d. to 44d. per unit, and that all increases granted 
during the war be allowed to remain in force until March 31st, 
1920, when they will be reviewed. 

Thirsk.—STREET Licgutmne.—The U.D.C. has accepted 


the tender of the E.L. Co. for public lighting at 17s. 6d. per lamp 
for 766 hours, plus 2s. 6d. each for renewals and repairs. 


Tuam.—New ScuEemst.—The electric lighting scheme 
of this town is nearing completion, and will be in full swing for 
the winter lighting of the town. 

Tullow (Co. Carlow).—E.L. Scueme.—In connection 
with the scheme for electric lighting, a meeting was held at which 
Dr. J. Tennant-Byrne, representing the Bureau of American 
Manufacturers, of Westland Row, Dublin, explained that his 
engineer, Dr. Paul Herich, would meet the Tullow Electric 
Lighting Committee to advise on the cheapest and best plan for the 
lighting of the town by electricity. 

Wigan.—NeEw INSTALLATION.—The B. of G. has decided 
to have the E.L. installed at the Billinge Institution at an estimated 
cost of £3,150. 


TRAMWAY AND RAILWAY NOTES. 


Australia, — MELBOURNE. — After entirely satisfactory 
trials with a complete electric train on August 26th last, 
the Railway Commissioners announced that the system would 
be inaugurated on the Sunday followiny. Electrification of the 
line provides for an average speed of-21 miles per hour, as 
against 16 miles per hour by steam trains, and the journey from 
St. Kilda to Melbourne will be reduced to nine minutes. A five- 
minute service will be run during the busy portions of the day, 
but in the slack times a 12-minute service will be maintained. 

The Commissioners are now considering an all-electric service 
on the Essendon line. In order to complete this, new plant will 
have to be installed in the Newmarket and Middle-Brighton sub- 
stations.— Zhe Age. 

SYDNEY.—The report says the earnings increased by £245,060, or 
12°30 per cent. over the previous year, while the loss of revenue 
due to the pneumonic influenza epidemic is estimated at £160,0U0, 
The working expenses increased by £247,464 over the previous year, 
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and now amount to $2°71 per cent. of the earninfza.. Increagcs in is stated to have been wholly found - by. six of the Jargest 
wages meant an additional outlay of £51,154 : differences between Italian electrical companies, viz., the Elettrica Negri (Genoa) 
civil and military pay, £15,899 ; and increases in cost of coal and the Idroelettrica Cisalpina (Milan), thé Ligure Toscana di 
other materials, £75,08. A total increased revenue of £95,000 was Elettricità (Leghorn), the Dinamo, the Società Anonima Im. 


collected from the increases made in the tramway fares in August, prese Elettriche Conti, and the Edison (Milan). This cow- 
1917, and in November, 1918,—Jadustrial Australian and Mining pany jis the first of its kind created in response to the Govern- 
Standard. Inent’s Wish, When framing its railway electritication 


Birmingham.— PROPOSED FARE Increask.—lIn conse- plans, that private electric companies should assist iu the 


quence of concessions to tramway employés, a proposal to revise realisation of its programme. According to l’blettrotsenica, 
tares is under consideration. the new company contemplates constructing a long Ht, 


ae ' transunission line, which, linking important Alpine generatin 
.. Bradford.—The Tramways Committee proposes to try stations with others in the Agencies will and at Leghorn, 
the experiment of having someone in attendance at the central with a branch towards liguria, and transverse lines running 
twrmını. at the husy times of the day, to provide change for from North to Middle Italy. Thanks to this line, compensa- 
intending passengers, in order to facilitate a quicker loading-up of tion will be afforded for the relative barrenness of the two 
the cars. districts; but, given the diverse powers of the undertakings 
Branston.—laGar Rarmway.—The R.D.C. has approved in the north and middle of Italy, it will only be by joining up 
g-acheme for a livht railway in Nooton Fen, with the future great coal mining schemes foreseen for 
| Tuscany, that the Government's programme can be om- 
Continental.— BELGIU M.— The question of the electrifica- pletely achieved. i 
tion of tbe Belgian railway network, which has been Spatn.—The first section of the Central Metropolitan Rail- 
under consideration for a number ol years, seems to way of Madrid, which has been under construction for three 
be about to be practically realised. During the war Years, was opened to the public recently as announced: in 
the Belgian Government nominated a Commission to our last issue. ‘The concession obtained by the company is 
examine this uoportant proviem. The advent ot the for four lines, totalling about 14 kin. (9 miles), the completed 
armistice enabled the Commission to continue its labours on  DOrth-south section being about 4 km. in length. There is 
the spot. it was, however, superseded by a newer and a good tramway system in the city owned and operated by 
stronger Commission, to whose deliberations M. Mazen and the Societé Générale de Tramways Electriqnes en Espagne, 
Mr. Dawson, Brench and bnglish railway experts, were with its headquarters at Brussels, but the services run are 
: held to be insufficient to meet the requirements. The railway 


invited. At the outset, this Commission decided to defer te 
consideration of a comprehensive scheme pending the realisa- Scheme is based on that of the Métropolitain Railway at Paris. 
tion of some most urgent works, and im particular the elec- Ihe tunnels are of concrete, and double tracks are laid 
trification of the Brussels to Antwerp line, at the same time throughout. The station platforms are 60 m. (197 ft.) long, 
choosing a systeiu of electrification most suitable as a basis and are constructed as nearly as possible to strect level. The 
jor future expansion. For the section, 44 kilometres in length, maximum gradient of the lines, which follow the routes of 
from Brussels to Antwerp, a line of heavy trattic, ana touching the streets as nearly as possible, is 4 per cent., and the 
unportant localities, it was decided to adopt the direct minimum radius of any curve is 100 m. (828 ft.). The rails, 
current, bhigh-tension system at 2,400 volts, transmission sleepers, chairs, car bodies, machines, and materials for the 
apparently underground for most part, but overhead in the shops at Cuatro Caminos are of Spanish production; copper 
stations: The worka are tobe tiken: an hamd aust. miiie bonds, cables, car motors, and trucks, and electrical accessories 
diately, for the invitations for tenders are said to have been line Su reer anual oa oa ae sai 
issued, and the works, it is atiirmed, will be begun at the ine was 8 million pesctas (; ODN), of which 979,231 pesetas 
beginning of the coming year. The cost of the conver- was for the superstructure and 1,640,000 for the rolling stock. 
i © ; T a ahale aR ee : ; 

sion is put at 5,000,000 fr. for the electric works alone, sup- - a a eee ae SASAS of ieee ere 
lementary works needing a further outlay of 10,000,000 tr. is Se aay ee ae O AS pies 
p AY & J AT that for 650 cars daily in each direction, or 1,898,000 car km. 


-—L'Industrie Electrique. : 
The Brussels tramway employés returned to work on Octo- es annum, the energy consumption would be below 35 watt- 
ber 21st, after being on strike since the JZth. The companies a ae ad ton-km. Assuming an average loaded weight of 
have recognised the men's unions 24 tons per car, the annual consumption would be 1,594,3% 
` : 2 ° j 4 ewa “hy ; aa = 97 x 
FRANCE.—A mass meeting of eniployés of the Metropolitan se ae es M a sia ae a ds ia ssi 
Railway, on Monday, passed a resolution to cease work unless Py DS ee ey Oe Dene rates PONTE A 
¢ wa 0.06 peset or KW.-h —The Ti E Supple- 
their claims for an increase in wages from 12 to 15 francs a a cere Per OM ene ANAR PO UEETO YD: UPD 


day, a better pension scale, and more liberal annual holidays ment. 
are granted. Omnibus and tramway employés have declared London.—St. Pancras.-—Lieut.-Col. J. W. Pringle, 
themselves in sympathy with the Metropolitan workers. B. of T. Inspector, has presented his report on the accident at 
ee to a strike, it is reported, Boulogne is without tram- St. Pancras on August l6th last, when a tramway car overturned, 
cars and lighting. l , two persons being killed and 20 injured. The conclusions arrived 
Iraty.—Lt has been decided to electrify the Santi at by the Inspector are :— . 
Biella Railway, and the works are expected to be That there is evidence to show that the hand and magnetic 
completed in the course of next year. The pre- brakes were in working order, if they had been properly used, when 
liminaries have also been begun for the electrification of the the accident took place. That the speed developed on the joumey 
Novara-Varallo line. The electric conversion of the railway towards the compulsory stopping place was higher than that 
lines connecting the ports of Genoa and Alessandria is expected authorised, j.e., 16 miles an hour. That the magnetic brake was. 


to: be completed by 1922. . The section Genoa to Roneo has in all probability, not utilised early enough to check the speed of 
tdready been converted, and the remaining sections—Roneo- the car and bring it to a standstill at the required point. That, 


Novi-l'ortona-Voghera—have now been taken in hand. | eventually at least, owing to mismanagement, by an over forcible 

The Società della Tramvia J.ucca-Pescia-Monsummano is use of the hand brake in conjunction with the magnetic brake, 
‘getting out plans for a new line from Ponte all’Abate to locking of the wheels resulted, which caused derailment on the 
‘Pracando. The projected electric conversion of the Pisa to sharpest part of the curve, and the subsequent overturning. It is 
Pontedera tramway is to be forthwith realised, the difficulties possible that, if the wheels had not been locked, the car might 
standing in the way of the undertaking having been over- have kept the rails. The accident illustrates the danger, especially 
come. with worn and shallow flanges, which are nowadays inevitable 

The electric railway from Terni to Forli which the Societa from travelling over much worn rails, that is likely to arise from 
Mediterranea is building (as a subsidiary to the Rome-Flor- speeds higher than those authorised, iť over hasty and forcible 
ence-Bologna railway) bas been completed as far as Umber- applications of the hand and magnetic brakes are made. The 
tide, the halt before Forli. thus linking up Todi and Perugia, attention of motormen should be called to this point, and to the 
and will be shortly working. The power will be drawn . necessity for observing speed restrictions. In respect of the com- 
from the Nera Montaro station near Terni on the pulsory stopping place in Great College Street. the place assigned 
Nera river. The section between Umbertide and Forli will for the car to come to rest is in front of the actual post, i.e., on the 
cross part of the territory of Umbria, Tuscany, and the curve. The reason for permitting cars to pass the post before 


Romagna, and is to be the subject of a conference called by coming to a standstill, to give the motorman a better view of 
the Syndic of Perugia, with the object of providing a direct traffic in Crowndale Road, is not an adequate reason. The dead 
link between Ancona and Leghorn by means of the projected stop should be made before the curve commences, and the present 


Gualdo-Tadino-Ponte S. Giovanni-Perngia-Chinsi-Siena rail- practice should be altered accordingly. The superelevation on the 
‘way. Should the latter be omitted from the Government's curve in question is not enough to justify a speed of 8 M.P.H., an 
next building programme, Perugia will probably build an 4 M.P.H. should be substituted. 


L.C.C.—The L.C.C. Highways Committee is of opinion thet 
the services rendered during the recent railway strike by motormen. 
conductors, and certain other tramway employés should receive 
Government's scheme of electrification of Ttalian rail- special recognition. and has decided to grant a period not exceeding 
ways js attached to the formation of the Societa two days’ leave, with pay. The cost of the proposal would be 
Elettrica Interregionale at Milan. This company has been approximately £9,000. 
Jnunched with a subseribed capital cf 2,000,000 lire, which will It is proposed to obtain for Greenwich power station a spare 
‘shortly be increased tenfold. Its programme is declared to alternator and rotor, which can be installed on the bed-plate of 
he the production, purchase and sale of electric energy, and either of the three existing sets in the event of a breakdown, st 
particularly its distribution to working electric undertakings, a cost of £22,500. “f £8,000,000 

0 4 , ’ 


and the supply of electrical energy for railway, tramway, and The scheme for extending the tramways, at a cost 
-tiver traction. It mav also work, for itself or third parties. which was put before the Council on Wednesday by the Highways 


the electrical parts of the undertakings in question. Its capital Committee, will be considered next week, | 


electric tramway link* with Chiusi, to serve its own particular 
interests.—I,' Elettricista. l l 
Considerable significance in connection with the Italian 
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. Application ia to be made to Parliament in session 1920 for the 
removal of limitations in respect of the use of the tramways in 
Tooley Street between Bermondsey Street and Joiner Street. 

‘TRAFFIC CONTROL.—In the House of Commons on Wednesday, 
last week, Sir Eric Geddes announced that the report of the Select 


‘Committee on London traffic had been considered by the Cabinet, 


and it had been decided that all questions of traffic in the London 
area would be dealt with by the Ministry of Transport, and an 
Advisory Committee on the lines of the recommendations of the 
Select Committee would be appointed to advise and assist the 
Minister. This Committee would include representatives of the 
Ministry of Transport, Board of Trade, Home Office, Ministry of 
Health, and the London County Council, probably with an 
independent chairman, 

ACCIDENTS.—An omnibus and a L.U.T. tramcar collided at 
Acton on Thursday morning last week. The tops of both vehicles 
were badly damaged, and a conductor was hurt. . 

Traffic on the Piccadilly tube railway was held up for half-an- 
hour on Thursday last week, owing to a man falling under a 
train. 

At the rush hour on Tuesday morning, last week, a coach, owing 
to a broken axle, became derailed at Earl's Court, on the Piccadilly 
tube, causing a complete stoppage. ` 

In Brentford, at a point where the tramway lines are being 
relaid, a steam wagon on Saturday last collided with a L U.T. 
tramway car. The latter was knocked off the rails intu the 
excavated roadway, and was damaged, but remained upright. 

UNDERGROUND RAILWAY.—The Associated London ndery round 
Electric Railway Companies have sent several of their chief officials 
to the United States to investigate the latest methods of electric 
traction in use there, | | 

Newcastle-upon-Tyne. — PROPOSED TRAMWAY EXTEN- 
SIONS.—An important scheme of tramway extension is embraced 
in the report of the Parliamentary Committee of the Corporation 
with respect to the proposed Bill to be introduced in the ensuing 
session of Parliament. Ten new tramways are proposed, two new 
tramroads, and ten new omnibus routes. Some of the new tram- 
ways are local connections between existing tramways, intended to 
provide alternative routes, and to ease traffic upon several main 
thoroughfares, but other proposed extensions will, if adopted, open 
out several neighbouring areas. Other powers sought in the Bill 
are powers to run omnibuses outside the city area. It is proposed 
that powers of acquisition of the Tyneside Tramways and Tram- 
roads Co. should be sought ; it is no part of the proposal to derogate 
from the rights of purchase of the local authorities whose areas 
are traversed by the Tyneside T. and T. Co., though it may be 
necessary to ask Parliament to extend to 42 years the period 
specified, at the expiration of which the local authorities can 
exercise their powers of acquisition. It is proposed to seek power 
to enable the Corporation to enter into, and to carry into effect, 
agreements with any company, or person, to supply electrical 
energy for power purposes from the Corporation tramway mains 
where there are no other existing and available mains, and, after 
notice to the electrical undertakers (if any) in the district, to afford 
the latter an opportunity of themselves effecting the suppiy on 
terms equally favourable to the purchaser. It is further proposed 
to take power to light, or to supply electrical energy for lighting, 
all routes traversed by Corporation tramways, whether within or 
without the city boundary, and for that purpose to enter into 
agreements with the public lighting authorities for the several 
areas traversed. VON 

Nottingham.—A(cIDENT.—Two women were injured on 
Saturday in jumping from a running tramcar. A heavily-laden 
car ran backwards a considerable distance before its progress was 

‘Portsmouth.—Provosep Fare IncrkASE,—In: conse- 
quence of the recent award of the Court of Arbitration, granting 
tramway employés a wages increase. it is proposed to increase the 
fares, which have not been raised during the war, by 50 per cent. 


Rhondda,—Strike.—The strike of tramwaymen has 


been settled by the local company agreeing to reinstate a driver 
who was dismissed for running his car before schedule time. 


Salford.—F ares.—It is announced that there will be no 
increase in fares until early in the. new year, when the position 


will be reviewed. 
OMNIBUS ScHEME.—At a meeting of the Parliamentary Trust 


Committee on October 21st. it was decided to promote a Bill in 
Parliament to secure powers, inter alia, to run motor-omnihuses 
to relieve the tramway congestion and to afford better travelling 
facilities to and from outlying parts of the borough. 


Sonthend-on-Sea,—[.0an.—The T.C. is to apply-to the 
B. of T. for a loan of £31.500 for a new car shed and light-railway 
extensions. The T.C. has aleo decided to supply energy for driviny 
pumps at the Thorpe Bay pumping station, at a cost of £305, 


TELEGRAPH AND TELEPHONE NOTES. 


Australia,— Following discussion in the Australian Press 


relative to the possibility of manufacturing telephone instruments 
and apparatus in that country, between the general secretary of 


‘the Postal Electricians’ Union and the P.M.G., the latter dismissed 


the matter by stating that it was quite possible to manufacture all 
instruments and equipment in the Commonwealth, but that at the 
present time it was much cheaper to buy in the open market. 


Automatic Telephones.—The largest automatic tele- 
phone installation so far installed in Ireland has just been com- 
pleted at the works of Messrs. James Mackie & Sons, Ltd., Albert 
Foundry, Belfast, by the Belfast branch of the Automatic Telephone 
Manufacturing Co., Ltd., Liverpool, for inter-departmental com- 
munication. The equipment is designed to accommodate a hundred 
lines, and is exactly the same in construction as the large auto- 
matic exchanges recently installed for the British Post Office in 


“several large towns in England. The exchange mechanism is con- 


tained in a cabinet, and at Messrs. Mackie’s each telephone has a 
number of two digits, so that the dial has to be turned twice for 
each number required. 

Belginm.—It is announced that the telephone service 
between London and Brussels was reopened on the 27th inst., the 
charge for three minutes’ conversation being 8s. 


Cable Beacon.— Removed during the war, the telegraph 
cable beacon indicating the position of the cable to Germany has 
been re-erected on the beach at Mundesley, Norfolk. 


Cable Delays.—The President of the Manchester Chamber 
of Commerce, last week. addressed a letter to the P.M.G., referring 


to telegraphic delays to and from Egypt, China, and the Far East 
generally, in which he says that reports are reaching him which 
indicate that the general improvement in the service foreshadowed 


by the P.M.G. is not actually taking place. 


China.—American contractors have secured the right to 
install a long-distance telephone connecting Shanghai with Pekin. 


France.—Telegrams from France to England at Press 
rates will now be accepted only between the hours of 6 p.m. and 
9 a.m. | 

Telephonie communication between France, Great Britain, 
Luxembourg, the Sarre district and Spain, was resumed, without 
restriction, at midnight on Monday, after an interval of five years 
and three months, : 


Secret Wireless.—The police have opened an inquiry 
into the secret wireless communications which, it is asserted, are 
passing between Copenhagen and Petrograd. The Bolsheviks in 
Petrograd send daily many wireless messages to Copenhagen. 
The wireless station at the Copenhagen arsenal detected the 


conspiracy. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 


Notice” appeared.) 
. OPEN. i 
Aberdeen,— November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ supply of telegraph material. 
Stores Suprintendent, 80, Guild Street, Aberdeen. 


Australia, — SYDNEY.— December 19th. Metropolitan 


Board of Water Supply & Sewerage, Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville, 


Offices of the Board, 341, Pitt Street, Sydney. * en 
City Council. The Electricity Committee has decided to obtain 
quotations in England for two 2,000-Kw. converters for the Castle- 


reagh Street sub-station. | 
January 5th. Electric Lighting Department. Outdoor H.T. 


switchgear (specification 566); air-brake switches (specification 565), 
Electric Lighting Department. Town Hall.— Zenders. | 
January 19th, 1920. Sub-station equipment (except power 


transformers). Contract No. 558." . 
MELBOURNE. — P.M.G.’s Department. January 20th, 1920. 


Automatic telephone switchboard at Collingwood. Schedule 1,583, 


(September 19th.) 
December 3rd. Victorian Railways. Portable electric welding 


set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.* 

Belgium.—December 19th. ‘The Permanent Deputation 
of Limburg. For the concession for the distribution of electrical 
energy for lighting and power purposes in Limburg. The specifica- 
tions and plans may be consulted up to December lst at the offices 
of Prof. Gillon, 99, Rue des Flamands, Louvain. 


Bolton.— November 11th. Electricity Committee. One 
8,000-KW. turbo-alternator, with condensing plant, four water-tube 
boilers. (October 17th). 

Bradford.—November 15th. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General Manager, 
7, Hall Ings. 

Dablin.—November 11th. Great Northern Railway Co. 
(Ireland). 12 months’ supply of electric fittings, cable, wire and 
carbons, &c. (See October 24th.) 7 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items,* ee 


” 
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Ennisklilen.—December 1st. Sligo Leitrim & Northern 
Counties Railway Cə. 12 months’ supply of electric telegraph 
material. The Seoretary, Enniskillen. 


Kettering.— November 18th. U.D.C. Electricity Depart- 
ment. Cooling tower and foundations. (See this issue.) 


Leeds.—November 13th. City Council. Single-phase, 
2,000 and 6,600 volts, and Scott-connected transformers, 14,000 
K.V.A. capacity ; also transformers required during a period of two 
years. (October 24th.) 


London.—HampsTeaD.—November 3rd. B.C. Tenders 
from November 20th, 1919, to March 31st, 1920, for oils for the 
electricity station, and removal of ashes, clinker and boiler refuse. 
(October 24th.) 

Great Western Railway. November 10th. One year's supply of 
stores, including telegraph instruments and apparatus, electric 
wires and cables, £o. (See this issue.) 


Manchester.—November 11th. Tramways Committee. 
Special track work. Mr. J. M. McElroy, General Manager. 


Prestwich.— November 7th. U.D.C. Electric lighting 
cae Hall, Bent Hill. Mr. S. H. Morgan, engineer, Council 
ces. 


Portumna (Galway).—November 10th. Electric Supply 
Oo. One 50-H.P. gas engine and suction plant; one 30-KW., D.C. 
yenerator and motor-booster; storage battery, switchboard, line 
material, £o. (See this issue.) 


New Malden (Surrey).—November 11th. The-Maldens 
and Coombe U.D.C. Two 15-8.H.P. electric motors, and two 4-in. 
re ae pumps, at Kingston Vale pumping station. (See this 
iesue. 


Rhondda.—November 5th. U.D.C. Electricity Depart- 
ment. Two sets of sub-station switchgear. (October 17th.) 


South Africa —JoHANNESBURG.—December Ist. Muni- 
cipal Council. One 600-KW. converter, and alternatively, one 
750-Kw. converter, for one of the suburban tramway sub-stations. 
Specification No. 114.* 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 548). Specification from Town Clerk, 
Municipal Offices, Johannesburg.—B. of T. Journal, 


Tunbridge Wells.—Electricity Department. One 750 to 
1,000-xw. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard, &o. (October 21th.) 


Wakefield._November 8th. Electricity Department. 
Coke for the Corporation electricity works, Calder Vale, for a year. 
City Electrical Engineer, Old Town Hall. 


“A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 


Australia. —SypNry. — Municipal City Council. Accepted: 

Switchgear for the power house, £138,491.—Standard Waygood Heroules, Ltd. 

Edinburgh.—The Electric Lighting Committee, after 
consideration of the 16 tenders received for turbo-alternators for 
the new power station at Portobello, has decided to accept the 
tender of Messrs. Brown, Boveri & Co., at £106,618, this being the 
loweat. The three lowest tenders submitted were from Swiss firme. 
Sir Alexander Kennedy stated in his report that if the Committee 
wished to consider a tender from a foreign firm he had every con- 
fidence in recommending, on technical grounds, that the tender of 
Messrs. Brown, Boveri & Co. be accepted. If, on the other hand, 
the Committee desired to put aside the tenders from foreign firms, 
he would recommend that the tender of Messrs. O. A. Parsons and 
Co., Ltd., at £174,075, should be accepted. A letter was submitted 
from the Assistant Secretary of the Board of Trade suggesting ‘the 
desirability of stipulating, so far as practicable in all contracts 
placed, that the goods to be supplied shall be of United Kingdom 
manufacture.” In view of the terms of the letter, a list of the 
tenders received was supplied to the Board of Trade, and Sir 
Alexander Kennedy and the Town Clerk had a meeting with the 
Assistant Secretary of the Board on the subject. The Assistant 
Secretary stated at this meeting that the circular sent out by the 
Board did not contemplate any such enormous differences between 
foreign and British tenders as existed in this particular case, and 
that the Board could not insist upon the Corporation accepting a 
British tender in view of such figures, unless it felt it proper to 
do so on general grounds. Messrs. Brown, Boveri & Co. said that 
their tender was based on a rate of exchange amounting to 24 f. 
for a pound aterling. They stipulated that should there be any 
variation in this rate of exchange their tender price should be 
modified proportionately. They also stipu’ated that, in the event 
of import duties being imposed by this country in connection with 
machinery or apparatus of the class included in the contract, the 
amount of such duties should be paid by the Corporation as an 
extra to the contract. 

A Daily Erpress representative interviewed Mr. Watlington, 
of Messrs. Dick, Kerr & Co., Ltd. with regard to the 
matter. Mr. Watlington stated that the explanation could be 
summed up in two words: economic conditions, Over here, in 
addition to the burden of taxation, we had enormous increases in 
wages, in the cost of raw material, and in standing charges. There 
was also a marked decreas in outp.t, as well as a general desire 
to work shorter hours, 


According to Press reports, at the Counoil mee 
Tuesday the Convener of the Committee said that nei ae 
involved a saving of £70,000, and they could not pay a premium 
of this amount for a machine of British manufacture. The Board 
of Trade had established the fact that the British competitors were 
unable to reduce their estimates, Sir C. Parsons, one of the oom- 
petitors, had stated that even without any profit, he could not 
look at the foreign offer, and he intended to post particulars of the 
contract where his workmen could read them in his works, 

The Council adopted the recommendation to accept the tender of 
Mesars. Brown, Boveri & Co. 


Government Contracts.— The following contracts were 
placed during September, 1919 :— 


Inpia OFFICE: Store DEPARTMENT. 


Alternator.—Siemens Bros. Dynamos Works. 

Apparatus.—Marconi'’s Wireless Telegraph Co., Ltd. 

Balancers, &c.—Bruce Peebles & Co. 

Control bcard.—British Westinghouse E. & M. Co., Ltd, 

Cable.—F. Smith & Co., Ltd., Callender's Cable and Construction Co., Lid, 
Condensers.—Automatic Telegraph Manufacturing Co., Ltd. 

Copper wire.—Elliotts Metal Co., Ltd. 

Copper tubes.—Muntz Metal Co., Ltd. 

Cooling tower.—Worthington-Simpson, Ltd. 

Generators.—English Electric Co., Ltd. 

Generating set.—Lancashire Dynamo, &c., Co., Ltd. 
Receivers.—Elliott Bros., Ltd. 

Switchboards.—Crompton & Co., Ltd. 

Switchgear.—British Thomson-Houston Co., Ltd. 
Telephones.—Peel-Conner Telephone Manufacturing Co., Ltd. 
Telephone extension.—Automatic Telegraph Manufacturing Co., Ltd. 
Transformers.—British Westinghouse E & M. Co., Ltà. 
Trucks.—Lecds Forge Co., British Electric Vehicles, Ltd. 
‘Tubes.—Stewarts & Lloyds, Ltd., British Thomson-Houston, Co., Ltd. 
Wire.—Shropshire Iron Co., Whitecross Co., Rylands Bros. 


Post OFrFicz. 


Telephone apparatus.—British L.M. Ericsson Manufacturing Co., Ltd.; Siemens 
Bros. & Co., Ltd.; Western Electric Co., Ltd. 

Battery boxes.—British L.M. Ericsson Manufacturing Co., Ltd. 

Cable brackets.—Bullers, Ltd. 

Telegraph and telephone cable.—British Insulated & Helsby Cables, Ltd; 
Connolly’s (Blackley), Ltd.; Johnson & Phillips, Ltd.; Siemens 
Bros. & Co., Ltd.; Union Cable Co., Ltd. 

Dry cells.—Siemens Bros. & Co., Ltd. 

a.elanché cells.—Siemens Bros. & Co., Ltd. 

Telephone cords.—Peel-Conner Telephone Works, Ltd.; Phoenix Telephone & 
Electric Works, Ltd.; Siemens Bros. & Co., Ltd. 

Ducts.—Sutton & Co.; J. Woodward, Ltd.; T. Wragg & Sons, Ltd. 

Insulators.—Bullers, Ltd. 

Lamps for telephones.—General Electric Co., Ltd. 

Distribution cable plugs.—Siemens Bros. & Co., Ltd. 

Steel poles.—F. Morton & Co., Ltd. 

Pulley weights.—Phoenix Telephone & Electrical Works, Ltd. 

Solder.—British Insulated & Helsby Cables, Ltd. 

Insulator epikes.—T. Parish & Son. | 

Insulator epindles.—T. & W. Lench, Ltd. 

Stay swivels.—Bullers, Ltd. 

Telephones.—Phoenix Telephone & Electrical Works. , 

Bronze wire.—T. Bolton & Sons; Shropshire Iron Co., Ltd.; F. Smith & 
Co. (incorporated in the London Electrical Wire Co. and Smith’, 


td.). 

Flame-proof wire.—Macintosh Cable Co., Ltd. 

V.LR. wire.—H. W. Smith & Co., Ltd. 

Laying conduits (short lengths continuous).—Birmingham and district: J. F. 
Hodge & Co. 

Laying ducts.—Gateshead (Durham Road): J. A. Ewart, Ltd. 

Laying ducts and pipes.—Yoker: G. P. Trentham, Ltd. 

Laying pipes and ue King s Road, Chelsea: J. Mowlem & Co., Ltd. 

Telephone Exchange equipment.—Milnsbridge : Siemens Bros. & Co., Ltd. 

Telephone Exchange equipment extension.—Victoria, S.W.1: Peel-Conner 
Telephone Works. 

Wireless installations.—Abu Zabal (Cairo). Egypt, wireless station; Leafield 
(Oxfordshire) wircless station: C. F. Elwell. 


Crown AGENTS FOR TuE COLONIES. 


Line material, insulators, &c.—Bullers, Ltd. 
lron tubular telegraph poles.—Siemens Bros. & Co., Ltd. 
Copper line wire.—Shropshire Iron Co., Ltd. 


Pustic Works (IRELAND) 
Belfast district, electrical works and supplies: A. Stevenson. 


Salford:—Tramways Committee. British steel pinion 
wheels and gear wheels, £595. British Hele-Shaw Patent Clutch 
Oo., Ltd. 


Southend-on-Sea.—T.C. :— 
Six tramcars.—The Brush Electrical Engineering Co., Ltd. 


Primary Power in Argentina.—The results of the 
census of industries of the Argentine Republic, taken June ist, 
1914, have recently been issued as Vol. VII of the Third National 
Census, A chapter is devoted to motive power, and the accom- 
panying ‘table, compiled from statistics given in the lectrical 
World, indicates the distribution in prime movers. The total 
number of undertakings furnishing electricity is 305, with a capital 


of $290,353,114 :— y 
Internal- 
Steam. Electricity. combustion. 
Industry. Units. H.P. Units. mP. Units. R.P. 


Foods... ... 1,952 106,648 3,420 34,865 1,888 18,869 
Building ma- 

terials ... 767 29,729 1,453 10,949 520 3,369 
Metallurgy ... 195 6,250 1,301 8,166 411 8,151 


Chemical pro- 

ducts = O89 2,252 240 2,251 25 348 
Printing ... 20 244 727 2,498 37 Blt 
Textiles ... 65 4,980 279 3,475 28 1,633 


Electric power 569 352,848 sa = 202 25,227 
Otherindustries 1,168 15,094 2,592 22,586 374 3,39 


-m oe 


Total ... 4,058 618,054 10,013 84,790 3,565 56,313 
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FORTHCOMING BVENTS. 


Society of Technical Engineers (firmingham Branch’.—Friday, October 
Bist. At the Chamber of Commerce, New Street, Birmingham. At7p.m. 
Lecture on ‘‘ The Problem of Transport,” by Prof. F. W. Burstall, M.8c., &o. 

Janior Institution of Engineers.—Friday, October 81st. At 89, Victoria 

Street, 8.W. At 7.80 p.m. Social evening. 

Electrical Power Engineers’ Association (Derby and District Section). 
—Saturday, November ist. At3.u0p.m. Atthe Grand Hotel, Leicester. 
Open general meeting. 

Friday, November Tth; At 7.80 p.m. At King’s Café, Derby. Supper 
and social. 

Chief Technical Assistants’ Association.—Saturday, November Ist. At 
Anderton's Hotel, Fleet Street, E.C. At3p.m. Paper on “The Problem 
of the Heating and Cooking Load,’’ by Mr. Fells. 

Royal Institution of Great Britain.—Monday, November 8rd. At5p.m. 
At Albemarle Street, W. General meeting. 

Institution of Civil Eogineers.—Tuesday, November 4th. At Gt. George 
Street, 8.W. At5.80 p.m. Inaugural address by the President, Sir John 
Purser-Griffith. 

Liverpool Engineering Society.— Wednesday, November 5th. At the Royal 
Institution. Colquitt Strect. At8 p.m. Inaugural address by the President, 
Mr. J. H. Gibson, O.B.E, 

institation of Electrica) Engineers (South-Midland Centre).— Wednesday, 
November 5th. At the Grand Hotel, Birmingham. Re-union dinner. 
Reception 6.30. Dinner 7 p.m. 

“ Denamicables.”’— Wednesday, November 5th. At6.4E p.m. Dinner at the 
Trocadero Restaurant. 

Chemica) Society. — Thursday, November 6th. At Burlington House, 
Piccadilly, W., at8 p.m. Ordinary scientific meeting. 

Technical Inspection Association.—Friday. November 7th. At the Royal 
Society of Arts, John Street, Adelphi. At 7.80 p.m. Paper on ‘ The Spec- 
troscope in the Science of To-day,” by Prof. Baly, E.R.. 


NOTES. 


Charch Struck by Lightning.—During the storm on 
October 27th, St. Margaret's Church at Ormesby, near Yarmouth, 
was struck by lightning. Stones and other material from the 
tower were brought down with the vane and flagstaff, and the 
leaden roof was pierced. In the vestry stonework was displaced 
and surplices were scorched. The ropes in the belfry were 
destroyed and a wheel was displaced, but the belle escaped 
injury. Thunder and lightning were accompanied by a heavy 
fall of hail_— The Times. 


End of the War In France.—A French official decree 
has been promulgated, fixing October 24th as the date for the 
cessation of hostilities. This has a bearing on various important 
interests. 


Bradford Electricians’ Wages.—The local branch of the 
Electrical Contractors’ Association has informed the employés, 
who applied for an increase amounting to over £2 above pre-war 
rates. that it considers this a national matter, and cannot deal 
with it locally. 


Institution and Lecture Notes.— Electrical Power 
Engineers’ Association (Derby and District Section).—An open 
general meeting will be held to-morrow afternoon at 3.30 p.m., at 
the Grand Hotel, Leicester, when important matters will be dis- 
cussed. Electrical men connected with private plant and the 
mining industry are invited to attend. 

Institution of Electrical Engineers.—The opening meeting of 
the session 1919-20 will take place at the Institution of Civil 

*Engineersa, Great George Street, Westminster, S.W., on Thursday, 
November 13th, at 6 p.m., when the President, Mr. Roger T. Smith, 
will deliver his inaugural address. As in the past, light refresh- 
ments will be served at 5.30 p.m. 

Association of Mining Electrical Engineers.—At the annual 
meeting, held at Edinburgh un October 25th, office bearers were 
elected as follows :—President, Mr. C. A. Caslow, Levan, Fife ; 
vice-presidents, Dr. W. M. Thornton, Newcastle, and Mr. C. F. 
Alexander, Nuneaton ; treasurer, Mr. A. Anderson, Wishaw. The 
luncheon was attended by a distinguished company, including Sir 
John Cadham, Principal Laurie, and Mr. W. E. Hird, chairman of 
the Local Centre: of the I E.E. The first gold medal awarded 
by the Association was presented to the most successful student of 
the year, Mr. Gray, South Wales. 

The West of Scotland branch of the Association resumed the 
winter session meetings in the Royal Technical College, Glasgow, 
on October 18th. Mr. Frank Anslow, the new president, in the 
course of an address, said that it was more difficult to obtain plant 
for collieries than for any other purpose, a fact which was not 
without influence upon the small output obtained at present. An 
examination of a number of collieries on behalf of the authorities 
revealed what had long been known to many of the members, that 
the existing steam-raising plants were extremely wasteful. While 
admitting that it might be to the well-being of the country as a 
whole to have a Government-controlled and standardised supply of 
electricity, he thought it would be a mistake to ignore the factors 
which might have an adverse effect on the supply of power at 
collieries. The modernisation of our colliery plants electrically to 
suit the power available would test to the utmost the ingenuity of 
all concerned. 


Belfast Association of Engineers.—Last night Mr. A. Brown 
delivered his presidential address, The following items are included 
in the programme of the session :— 

November 20th.—“ Fuels,” by Prof. H. Wren. 

ROPE 18th.—"‘ Wireleless Communications in the War," by Major R. 
ta ey. 

January 15th, 1920.—“ Ship Riveting,” by Mr. A. J. Lewis. 

age 19th.—“ The Ultimate Constitution of Matter,” by Mr. W.C. 

ard, 
March 18th.—"' Developruent of the Belfast Harbour,” by Mr. T. S. Gilbert, 
April 8th.—Annual general meeting. 


SounD-RANGING.—Before the MANCHESTER LITERARY AND 
PHILOSOPHICAL SOCIETY on October 21st, Prof. W. L. Bragg read 
a paper on “ Sound-Ranging.” A sound, said Prof. Bragg, spread 
from the point where it originated as a spherical cone moving with 
constant velocity. If it was intercepted by three or more stations 
whose positions were accurately known, and if the time intervals 
elapsing between its arrival at the stations were measured, a simple 
construction would give the position of the source of the sound. 
The French made experiments with sound-ranging in October, 
1914, and showed that it was feasible, and the British Army was 
encouraged by their success to send an experimental sound-ranging 
section to the front. This section started operations in October, 
1915. The original section became a training school for officers and 
men. Each section had six microphones spaced along a base 
opposite the German front line. The microphones were connected 
to a chronographic instrument at a central headquarters, and when 
the sound reached each microphone it sent an electric signal 
recorded by the instrument. In front of the base there were two 
observation posts so placed that the sound reached them a few 
seconds before it reached the microphones. This gave time for an 
observer at the post to press a key which started the recording appa- 
ratus at headquarters. By studying the record the time intervals 
could be measured and the position of the gun plotted on the map. 
There were between 30 and 40 sections along the front, They could 
locate batteries between 10,000 and 15,000 yards away with a mean 
error of about 50 yards. Each section sent in about 1,000 results 
in the year. The greatest difficulty was caused by adveree winds. 

PRIVATE ELECTRIC PLANT.—At the opening meeting of the 
winter session of the BIRMINGHAM AND DISTRICT ELECTRIC CLUB 
recently, reference was made in a paper, by Messrs. C. M. Walter 
and R. G. Marsh, on private electric plant to the growing tendency 
among suburban householders to install small electric plant. They 
were thus becoming more and more independent of municipal 
supplies. 

ELECTRICITY IN AGRICULTURE.—Dr. W. E. Sumpner, Principal 
of the Birmingham Municipal Technical School, lectured on ‘‘ The 
Generation and Application of Electricity to Agriculture and 
Industry,” on the 15th inst., at the University of Birmingham, 
under the auspices of the University and Workers’ Educational 
Association. He pointed out that there was a commercial company 
near Gloucester which was engaged in utilising devices for the 
production of H.T. electrical discharges for the intensive production 
of crops. There were two possibilities in the application of eleo- 
tricity to agriculture; one was to transmit power considerable 
distances, so that it could be used for agricultural machinery ; but 
the other method, if it were done on a large scale, was more 
important, as it meant the improvement of crops, Success appeared 
to have been attained by means of electrical discharges over fields 
in which crops were growing ; increases of from 30 to 40 per cent. 
had been obtained. Discussing the application of electricity to 
industry, Dr. Sumpner urged that the use of electricity meant 
economy ; it was an ideal adjustment of the gearing between the 
engine and its work ; the general characteristic was that the old 
industry was not displaced, but was increased, and electricity 
developed at the same time. He emphasised the importance of 
electric power which could do its work at a distance. Mr.R. A. 
Chattock (electrical engineer, Birmingham Corporation electricity 
supply department) presided. 

WIRELESS DEVELOPMENT.—The development of wireless tele- 
phony and the importance of the research work carried on in 
this connection at the University of London were dealt with by 
Prof. J. A. Fleming in a lecture delivered at University College, 
on October 22nd. He described in detail the thermionic oscillator, 
the first form of which he had himself invented, and the three- 
electrode valves now chiefly used. The great point about the wireless 
telephone was the absence of the distortion found in the ordinary 
telephone—the sound was sharp and short. The wireless telephone 
was particularly suitable for work in connection with airships and 
aeropianes, and it had now been adopted as the regular means of 
communication on the London-Paris aeroplane service. In a recent 
flight, perfect speech; had been maintained with Kenley until 
communication was picked up with France. Radio-telephonic 
speech could now be maintained from an aeroplane with stations on 
land 150 miles away, and miniature telephone exchanges could be 
established on aeroplanes so that they could speak to each other as 
well as to land stations. 

The lecturer described an experiment which had been tried in 
March in order to ascertain with how little power speech could be 
transmitted across the Atlantic, as a regular thing. The experi- 
ment, which was conducted by engineers of the Marconi Co., was 
between Ballybunnion (County Kerry) and Cape Breton, Nova 
Scotia. They only transmitted one way. The object was not at 
all on the same lines as that carried on in the United States in 
1915, when by the use of a tremendous battery, communication 
was established between Arlington (Virginia) and Paris. 

The experiment, which lasted 10 or 12 days, was carried on 
during the day time, not at night, when exceptionally favourable 
conditions for long-service work occurred. The hours selected 
were 10 o'clock in the morning to 1 o'clock, during which it 
might be expected people would want tospeak. A pair of generating 
three-electrode valves were employed, with a third valve for 
modulating the current to speech form. The power was supplied 
from a 34-H.P. alternator, which supplied current at 12,000 volts 
to the oscillator valves, The aerial wave current was 16 amperes 
and the wave length 12.000 ft. The receiver was a set of valves 
in cascade, At a distance of 1,800 miles the speech was quite 
good enough to be well understood, though for regular work, to 
overcome interference from more powerful stations, more power 
would have to be employed. It was now possible also to deteot the 
direotion of an aeroplane or airship. 
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“Fhe whole of this great development in the detection of electric 
‘Waves and the enormous advance in the sensitiveness of our means 
of detecting them, had sprung out of researches begun in the 
laboratory of University College so far back as 1904. 


NIAGARA FALLs.—The monthly meeting of the DUBLIN ROTARY 
CLUB took place on the 20th inst., the President (Mr. Alfred Fannin) 
in the chair. The chief item of the evening was an address by 
Mr. F. A. F. Fitzgerald on the development of electrical power 
from Niagara. Mr. Fitzgerald had spent the last 25 years in 
Niagara Falls City, during which time he had been actively engaged 
in the development work which formed the matter of his address, 
He described the various difficulties which had been overcome by 
the skill and pertinacity of the engineers, and summed up the 
results down to date—namely, the utilisation of about 300.000 H.P.in 
the manufacture of aluminium, carborundum and graphite, in addi- 
tion to the distribution of considerable power to the tramways, light- 
ing, and other utilities of the surrounding district. On the Canadian 
side there is a popular movement towards the taking-over of 
Niagara's productive power by the State. 

GAS engineer, 
is the new president of 
ch opened its session on 


out of our coal resources, then coal would be carbonised, and the 
gas converted into electri 


to-day were lost at the po 


Appointments Vacant.—Ticket and general traffic clerk 
(£140) for the Exeter Corporation 
foreman for 
Principal of Wolverhampton Corporation 
shift engineer (728.) for the Whitehaven Cor 
‘department ; testing assistant and fitter f 


p Edacationaii. —MANCHESTER UNIVERSITY. 
' is being made to industrial concerns for funds 
needs for development in various 


Scientific and engineering departmen 
and research, 


—An appeal 
to meet pressing 
departments, including the 
t, and in advanced training 


Inquiries.—Makers of Fox’s cement for insulators 


are 
asked for. 


New Fluorescent Screens for Radioscopy.— According 


y of Sciences, 
. Nemirovsky have succeeded in replacing 
escent screens by the tungstates of 


, even 
Reriew. 


An Electric Thief-Catcher.— By ineans of what the 
arylebone magistrate described as a clever device, Detective 
sergeant Lawrence arrested a man whom he accused of steal- 
“Ing a wallet from his overcoat pocket. Lawrence attended the 
gyinnasium of the Ministry of Pensions at Lancaster Gate, 
rand left his wallet in the coat pocket when he went in for 
treatment. Before he left, however, he attached an electric 
-wire to the wallet, a battery being at one end and a loud 
‘buzzer at the other. He had been gone for only a short time 
when the buzzer sounded, and Immediately he returned to his 
overcoat to find a man standing near by in amazement. The 
man was charged with the theft. 


Industrial Conncils, —A meeting of representatives of 
‘the electricity supply undertakings, both of local authorities 
and companies, and of Trade Unions representing employés 
In the electricity supply industry, was held at the Emplov- 
inent Exchange. Bristol, on Monday, October Yith, for the 
purpose of forming a District Council for the areas of Here- 
fordshire, Gloucestershire, Somersetshire, Wiltshire, and a 
strip of Devon (including Barnstaple, Ilfracombe and Lynton) 
In connection with the National Industrial Council for the 
electricity supply industry set up under the Whitley Report. 

Representatives were present from the undertakings in the 
folowing towns :—Bristol, Bath, Cheltenhain, Frome, Glou- 
cester, Salisbury, Swindon, Taunton, and Weston-super-Mare, 
‘and the following Trade Unions were also represented : 
National Union of General Workers, Electrica] Trades Union, 
Workers’ Union, Amalgamated Society of Toolmakers, Amal 
gamated Society of Gas, Municipal and General Workers, 
Amalgamated Society of Tramway and Vehicle Workers, and 
the National Union of Enginemen. Mr. G. Smith, of the 
Ministry of Labour, was also present. 
‘- The constitution setting out the functions and conduct of 
business of the District Council which had been circulated 
“was approved and adopted. The officers elected to serve on 


cil were :—Hon. chairman, Mr. H. Faraday Proctor: 
aaa eT eH Mr. G. W. Betteridge (district secretary 
of the Gas and Municipal Workers) ; joint hon. secretaries, 
Mr. Thos. H. Gait (Bristol Corporation Electricity Depart: 
uent), Mr. A. Hawker (local secretary, Union of General 
Workers). The official address of the Council is: The Elec- 
tricity Department, The Exchange, Bristol. 


Diesel Engine Users’ Association,— Members and others 
interested in the work of the Diesel Engine Users Associa- 
tion met at dinner at the Connaught Rooms, London, W.C., 
on October 23rd. In proposing the toast of the“ Diesel 
Engine Users’ Association,” Sir Frank Heath, K.C.B., secre- 
tary to the Department ot Scientific and Industrial Research, 
referred to the proposal that an Association should be formed 
to carry out research work on liquid fuels for Diesel and 
semi-Diesel oil engines under the Government scheme for in- 
dustrial research. He understood the whole question had been 
discussed and considered at the meeting of the Diesel Engine 
Users’ Association, which had been held that day. Sir Frank 
Heath emphasised the fact that this Was an association of 
users. In dealing with the fuel problem, if the user and the 
fuel producer could combine and obtain an interchange of 
knowledge, then of necessity success would be far more easily 
attainable. Fie noted with approval that it was the intention 
of the Association to invite the co-operation of fuel producers 
and oil-engine makers in connection with research work for 
fuel oils best suited to their purpose. He assured the mem- 
bers that his department of the Government would be pleased 
to assist them in this matter in a substantial way. The Fuel 
Research Board was now working on the question of treating 
coal in such a manner as to produce a fuel oil suitable for use 
in Internal-combustion engines, and he thought that the work 
which it was carrying out ought to be of very great assistance 
to the Diesel Engine Users’ Association. 

Mr. Napier Prentice, A.I.E.E., president, responded for the 
association. Mujor.-Gen. Sir G. K. Scott Moncrieff, K.C.B., 
K.C.M.G., C.LE., referred to the possibilities of oil production 
from the shale deposits in West Norfolk. Admiral Sir Edmond 
Slade, K.C.I.E., K.C.V.O., referred to the large area of otl- 
bearing country in Persia as equivalent in extent to the whole 
of France and Germany together, and generally to the possi- 
bilities of oil production in the British Empire. He considered 
that the absolute importance of economy in consumption 
would necessarily lead to a great extension of the use of 1p- 
ternal-combustion engines in maritime practice. Mr. J. L 
Major spoke on the subject of tar oils, and referred to the 
large demand for creosote for other than fuel purposes, Mr. 
Charles Day and Mr. Guy Petter gave some interesting infor- 
mation concerning the Diesel and semi-Diesel engine indus- 
tries. Among others who attended the dinner were Sir George 
Beilby, F.R.S., Mr. Alexander Richardson, M.P., Mr. C. H. 
Wordingham, C.B.E., Mr. Michael Longridge, Mr. John 
Belliss, Dr. W. R. Ormandy. Prof. J. S. $. Brame, Mr. B. H. 
Cunningham Craig, Mr. H. W. Robinson, &c. 


Locomotive Drivers’ Wages.—A special meeting at Leeds 
last week of the Society of Locomotive Engineers and Firemen, 
ot which Mr. J. H. Bromley is secretary, made the following 
demands :—Rent allowance of 7s. 6d. a week, m add:tion to 
wages. Yearly holiday, with pay, of 14° days—atter six 
months’? service. Allowance of an extra day for working on 4 
Bank Holiday. Enginemen, motormen, assistant drivers, fire- 
men, and electric train men, if put on new work owing to Ill 
health or defective sicht caused by their emplovment, to be 
paid not less than before. If the Rent Restriction Act is re 
pealed and house rents raised, it is said that the claim for rent 
allowance will be pushed forward, irrespective of tbe national 
programme. It was decided to take up a definite stand on the 
question of lodging away from home, and to refuse to under- 
take journeys which involve this practice. 


Pathological Effects of Electricity—The knowledge of 
the pathological ellects of electric currents has been extended 
by the experience gained during the war, and the information 
collected shows the desirability of the close co-operation of the 
electrician and the doctor to improve methods of diminishing 
the dangers associated with the use of electric currents. It 
Is suggested in Germany that an electro-hygienic laboratory 
Should be founded for Investigations in this field, Referring 
to the use of charged fences during the war, it is stated that 
the applied voltage of 1.000 volts proved to be fatal in some 
instances and quite harmless in others. An Important factor 
is the preparedness for a shock, and a contact that would be 
fatal to an unexpectant victim might be relatively harmless 
if he had been adequately warned. This is borne out by ex- 
pernnents made on cats. In other experiments carried out on 
animals it was possible to demonstrate differences in the effects 
caused by direct and alternating current, the former Pon 
simple shocks, whereas the latter consistently produced typica 
epileptic symptoms. Verv often the victims of shocks are 
only apparently dead, and immediate and correctly applied 
artificial respiration may restore life. The effects of electric 
shocks are classified under numerous headings, and it 18 
pointed out that the length of time taken for symptoms to 
appear, and their time of duration, vary greatly from case to 
case. A number of unusual cases of injuries due to electricity 
in different forms that occurred during the war are describ 
In Elektrotechnik und Maschinenbau.—Technical Review, 
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Stopping Runaway Tramcars.—As we go to Press, we 
have received the following letter frou Mr. W. G. Stuart, of 
Trethomas, Mon. :—To-day’s news describes how two 
women have been very seriously injured through leaping from 

un. ‘Lhe incident brings to 
my mind a very sunple and ettective method of checking the 
speed of any `“ two-motor °’ car which is out of control on a 
down grade owing to defective brakes or skidding wheels. 

Every motorman’s instruction buok should refer to this 
method, which 1s as follows :— 

First: Knock out the canopy circult-breaker. 

Second: Pull reversing lever to reverse position. 

Third: Move controller arm to first ` parallel ’’ notch. 

The result is to cause one motor to become a generator 
driven by the momentum of the car. This machine, being 
connected in parallel with the other, causes it to run as a 
motor, but, owing to the reversing lever having been thrown 
“back,” the pair of wheels driven by this motor will revolve, 
or tend to revolve, in a direction opposite to that of a car 
descending a hill. 

Of course, the car will not remain stationary, but will make 
a series of short runs, slowing down sutticlently for the brakes 
to be applied if they wil now work, or allowing passengers 
to safely jump off, or else the car may reach the foot of the 
hill in the manner described. 

If the first * parallel’, notch dues not give sufficient check, 
number two notch may be tried, but if carried too far there 
will be a very severe Jolt, and extremely heavy stresses set up 
In gears, &c. 

The scheme works regardless of whether the wheels bave 
left the track or trolley jumped off the overhead wire. 


The Eiectricity Supply Bill.—A deputation from the 
Federation of British Industries consisting of the president, 
Sir Vincent Caillard, Sir Harmood Banner, and Mr. Benja- 
min Talbot, receutly met Sir John Snell and other ofticials 
of the Board of Trade in charge of the Electricity (Supply) 
Bill. The purpose of the deputation was to bring to the 
inmediate notice of the Government the opinion of manu- 
ole as represented by the Federation, on clause Y of 
the ; 

Sir Jobn Snell said he was aware of tbe Federation amend- 
ments of this clause, and the Government bad already 
tabled amendments which modified the original clause 
in the interests of manufacturers who were desirous of pro- 
viding a supply of electricity for their own use. In the 
original clause no establishinent or extension of an existing 
private generating stution (i.e., a station providing solely or 
mainly the supply of the owner) could be carried out without 
the approval of the Electricity Commissioners on the subjects 
of type of current, frequency, and pressure. The Govern- 
ment had agreed that this was going too far, and accordingly 
the restriction was now only to apply to the establishment 
of new generating stations. 

The position of a group of persons wishing to set up a joint 
generating station was discussed. Mr. Benjamin ‘Talbot stated 
thut as the clause stood the iron and steel industry would be 
handicapped practically out of existence, as it would mean 
that they would not be able to use their waste energy from 
the coke ovens and blast furnaces, even though they wished 
to utilise this waste energy for the purposes of electric drive 
for their rolling mills. 

Sir John Snell stated that the sanction of a joint generating 
station would be determined by the cost factor. If the 
manufacturers could provide electricity more cheaply than 
the district undertakers, no body of Commissioners dare 
refuse sanction to the establishment of the private station. 
He thought that in the interests of electrical development 
generally it would be more advantageous for the surplus 
(waste) energy to be sold to the local supply authority, especi- 
ally as during the week-end there would be an excess of 
energy over the normal works requirements. 

Mr. Talbot stated that that opened up the question of the 
most efficient utilisation of such waste, and it was his present 
vpinion, Which he hoped to put into practice, that the coke 
oven gas should be stored, and thus be available for the 
general domestic use of heating and lighting in the neigh- 
bourhood. Sir John Snell replied that he was of an open 
mind as to the most efficient method of fuel utilisation, and 
his action on such points would not be those of an electric 
fanatic, but would reflect, he hoped, the spirit of national 
and industrial efficiency. 

Finally, Sir John Snell stated that he felt that Mr. Talbot 
had made out a definite case, and after consultation with 
his colleagues he would be prepared to recommend to the 
Home Secretary the introduction of amendments which he 
hoped would cover the points raised.—F. B.I. Bulletin. 

The Bill was, on October 28th, considered by a Standing 
Committee of the Flouse of Commons, with Sir Samuel 
oberts in the chair. Clause 9 places restrictions 
on the establishment of new generating stations. Ít 
provides that *it shall not be lawful for any authority, 
company, or person, except a district electricity board, to 
establish u new, or extend an existing, generating station 
withont the consent of the Electricity Commissioners, but this 
restriction shall not apply to the establishment or extension 
of a private generating station, provided that the owner there- 
of shall comply with any regulations made by the Electricity 
Commissioners as to the type of current, frequency, and pres- 
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sure to be used.” Mr. G. Balfour moved to omit the words 
‘provided that the owner thereof shall comply with any 
regulations made by the Electricity Commissioners as to the 
type of current, frequency, and pressure to be used.” There 
was a danger that the trade and industry of the country would 
be hampered by the Bill’s provisions. The Home Secretary 
talked very airily, but all that he said was wrong. Mr. 
Hopkinson feared that the Home Secretary had been misled 
by his technical advisers. Mr. Shortt (Home Secretary), who 
was In charge of the Bill, said he hoped the amendment would 
not be accepted; if it was, the Electricity Commissioners 
would be divested of all power over private generating stations. 
It was essential for the purpose of a cheap and cfficient supply 
that the central body should supply as many consumers as 
possible. On a division the amendment was rejected. 


Reunion Dinner of Signal Co., R.N.D.—As previously 
announced, the association formed at Oxney Bottom is holding a 
reunion dinner on November 5th ; tickets can be had (price 10s. 6d.) 
from Mr. E. A. Gordon, hon. secretary of the Baughvuelyan 
Association, at 9, Finchley Road, London, N.W. 8. 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, oo 


Central Station and Tramway  Officials.—Aldershot 
U.D.C. has increased the salary of the electrical engineer 
froin £400 per unnum to £500, with three annual increments 
of £25 to £575. 

Mr. A. Nicuots Moore, the Newport borough electrical 
engineer, fell off a motor bicycle on Stow Hill, and is suffer- 
ing from concussion of the brain. He is lying at his residence 
in Stow Park Avenue. 

Mr. AMBROSE POSTER, present assistant manager of the 
Tees-side tramway system, has been recommended for appoint- 
ment, at £600 per annum, as manager of the Stockton and 
Thornaby portion upon the municipalisation of the system 
tuking pluce in January. The appointment has to be con- 
fired by the Stockton and Thornaby Corporations. 

For the post of trainways manager to the Middlesbrough 
Corporation (which is exercising the right to take over the 
privately-owned system in the borough), Mr. H. G. JENKEN, 
A.M.LE.E., engineering assistant, Leeds City Tramways, has 
been appointed by the General Purposes Committee at £750 
per annum. Mr. Jeken has held his present position at 
leeds since 1597. In 1892 he obtained the post of engineer 
in charge to the Yorkshire House-to-House Electricity Supply 
Co., which was subsequently taken over by the Leeds Cor- 
poration. In 1594 he was appointed assistant engineer to the 
Halifax Corporation, and left after three years to take up his 
present position. In 1917 and 1918 his services were loaned 
by the Leeds Corporation to the Government, and he was 
appointed by the Admiralty Labour Department district 
director in charge of the East Riding and Lincolnshire area, 
with a staff of technical officers under him dealing with labour 
disputes and questions, reports of firms carrying out Admiralty 
contracts, and the Installation of labour-saving machinery jn 
shipbuilding and engineering establishments. 

After some discussion, on Monday last, the Middlesbrough 
Council confirmed the appointment of Mr. H. G. JEKEN as 


tramway manager. 


General.—The President of the Board of Trade has ap- 
pointed Mr. A. R. Duncan to be Controller of Coalmines, in 
the place of Sir Evan Jones, whose resignation was recently 
announced. 

The Times reports that Sir RicHarD RepMAYNE has resigned 
his post of bead of the production branch and technical ad- 
viser to the Controller of Coalmines. 

The Financial Times states that Captain J. Parsons, wha 
has been appointed signal and telegraph assistant to the chief 
engineer, Central Argentine Railway, Buenos Aires, was prior 
to 1915, when he joined the Forces, assistant signal and tele- 
graph engineer of the Federated Malay States Railway. 

In No. 2 of its Bulletin Service, which takes the place of 
the issue of October llth, which did not appear because of 
the printers’ strike, the Electrical World of New York savs: 
** SAMUEL INSULL has been appointed chairman of the National 
Electric Light Association Committee on Electrification of 
Railroads. M. S. Stoan will be chairman of the Committee 
on Electrical Resources of the Nation.” 

Sir Tenry ALEXANDER Miers, D.Sc., F.R.S., Vice-chancellor 
of the University of Manchester, has been appointed by an 
Order of Council to be a member of the Advisory Council to 
the Committee of the Privy Counci for Scientific and In- 
dustrial Research. 

Hudderstield T.C. has increased the salary of Mr. W. M. 
Witcox, teacher of electrical engineering at the technica] 
college, from £260 to £300 a vear; and that of Mr. W. R. 
Bower, teacher of physics and electrical engineering, from 


£322 to £350. 
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It is stated that Sir J. A. F. AsPINaLL has resigned his 
position as a director of the L. & Y. Railway Co. consequent 
upon his appointment as consulting mechanical engineer in 
the Ministry of Transport. 

Captain and Acting-Major H. G. G. CLARKE has relinquished 
his commission in the London Electrical Engineers on account 
of ill-health contracted on active service. 

Captain G. A. M. Brown, M.B.E., North Riding Fortress 
Engineers (Electric Lights Company), who was a supernu- 
Merary otticer of the regiment whilst employed as a general 
staff officer of the third grade, has been restored to the 
establishment of his corps. 

Captain W. P. Dicsy, A.M.I.E.E., A.M.I.M.E., London 
Electrical Engineers, has been restored to the establishinent 
of the Territorial Force (Royal Engineers). Capt. Digby 
received his commission in the London Electrical Engineers 
in May, 1910, and got his captaincy in June, 1916. He was 
borne on the supernumerary list whilst employed under the 
Ministry of Labour. 

Mr. W. R. Cooper has relinquished his position as editor 
of The Electrician, but will continue his consulting practice 
as hitherto at 82, Victoria Street, London, S.W.1. During his 
long occupancy of the editorial chair our relations with our 
contemporary have always been most cordial, and we regard 
his departure from that post with sincere regret. 

Mr. A. HuTcHEson, who has lately resigned from the Falkirk 
Tron Co., Ltd., was recently presented with a suit case and 
technical books by his staff colleagues, and an attaché case, 
clock, and fountain pen by the workpeople, the occasion being 
marked by a tea and concert. For eight vears he has been 
the power engineer at the company's works, and for the last 
six months he was acting as shop foreman of the electric 
cooking and heating department. He leaves to take up a 
partnership in the firm of Messrs. Laird & Brown, electrical 
engineers, of 329, Crown Street, Glasgow. The vacancy has 
been filled by the appointment of Mr. Alexander Macmaster, 
who was for the duration of the war an engineer on one of 
H.M. ships. In conjunction with this appointment is 
that of Mr. James Middleton. late of Messrs. Vickers, 
Ltd., who was on important work on H.M. ships for this 
firm in the Yards of Messrs. John Brown & Co., Ltd., Clyde- 
bank, and takes up his new duties as chief electrician and 
tester in the electrical cooking and heating departinent of the 
Falkirk Iron Co., Ltd. Mr. John Miller has been appointed 
head draughtsman in the same department. He has had many 
years’ experience in the design and construction of all classes 
of these electrical appliances, particularly of the heavier type. 
The Falkirk Iron Co., Ltd., are obviously alive to the great 
importance of the future of electricity as applied to cooking, 
heating, and industrial appliances. 


Roll of Honour.—Corporal J. A. Dutton, M.M., Inniskil- 
ling Fusiliers, who has died froin tuberculosis, was formerly 
on the staff of Messrs. Siemens Bros., of Stafford. He was 
discharged as unfit for service in November, 1917. 

Mr. W. W. Buiunt, who, as already announced, has retired 
from the Westinghouse Co. (Metropolitan-Vickers), was re- 
cently entertained to a farewell luncheon by a number of his 
friends at the Engineers’ Club, Manchester. The gathering 
was presided over by Mr. J. A. Robertson, of Salford, who 
was supported by Mr. John Tavlor, Mr. S. L. Pearce, Mr. 
Bertram Thomas, Mr. R. Blackmore, and other well-known 
engineers. The Chairman explained that the gathering was 
the outcome of a desire on the part of some of Mr. Blunt’s 
friends outside the Westinghouse Co.—including power 
station engineers, marine engineers, and manufacturers—to 
mark the occasion of Mr. Blunt leaving this country to return 
to the United States. On behalf of a large number of sub- 
scribers, the Chairman presented Mr. Blunt with a solid silver 
inkstand and a platinuin diamond brooeh for Mrs. Blunt. In 
reply Mr. Blunt referred to his %8 years’ association with the 
Westinghouse Co. and to the general development of electrical 
manufacturing during this period. Apologies for absence were 
received from Mr. W. W. Lackie, Mr. R. A. Chattock, Mr. 
J. A. Bell, Mr. J. Christie, Mr. Ernest Hatton, Mr. J. H. 
Hamilton, Mr. Arch. Page, and others. 

Lieut A. H. Desrorcets, late R.A.F., has returned to 
Messrs. Siemens Bros. & Co., Ltd.. Woolwich, after an 
absence of about three years on active service. 


Obituary.—Mr. F. W. Attonxsy.—The death has occurred 
at Pekin of Mr. F. W. Allonby, electrical engineer, who was 
trained at Windermere Electricity Works. Later he joined 
the staff of Messrs. Vickers, Ltd.. of Sheffield, for whom he 
went to South Australia in 1917 to superintend the erection 
of electric light installations. He afterwards proceeded to 
China, and he died on the eve of his return home. He was 32 
vears of age. 

Sır Josera LAwreENcE, Br.—We regret to record that Sir 
Joseph Lawrence, Bt., passed awav suddenly while travelling 
home by train on Fridav night last. He was in his 72nd 
year. Sir Joseph was chairman of the Linotype Co. and the 
Manchester Ship Canal Co., and was in the early days in- 
terested in the British Westinghouse Electric & Manufactur- 
ing Co., Ltd., of Trafford Park. He was a very active worker 
in the interests of patent law reform, and took a prominent 
part in connection with the introduction and passage of the 
Patents Acts of 1902 and 1907. 


Wills.—The late Mr. H. C. EDWARDS, retired superinten- 
dent of telegraphs, of Edinburgh, left £9,265. 


NEW COMPANIES REGISTERED. 


Q-Ozone Processes, Ltd. (159,675).—Private company. 
Registered October 16th. Capital, £10,000 in #1 shares. ‘lo acquire and 
deal with certain putents and rights relating to the use of ozone and 
chemical processes tor various electrical, chemical, metallurgical, and com- 
inercial applications, &c. The subscribers (each with one share) are: J. R. 
Quain, 55, Elira Road, Brixton, S.W., electrical engineer; H. J. Wallis, 17, 
Victoria Street, S.W., clerk. Permanent governing director: J. R. Quain. 
Solicitor: B. A. C Redden, 17, Victoria Street, S.W. 


Marconi-Osram Valve Co., Ltd. (159,787 ).—Private com- 
pany. Registercd October 2Uth. Capital, £100,000 in £1 shares. Objects: 
10 carry on the business of manufacturers of and dealers in electrical valves 
and other articles, instruments, apparatus and things used in connection with 
Wireless telegraphy, and to carry on the business of clectrical and general 
engineers, Manufacturers of telegraphic works and appliances of all kinds, &c. 
The subscribers (each with one share) are: H. W. Corby, 2, Berkeley Court, 
N.8, chartered secretary; P. H. P. Wells, Elmside, Marlborough Hil, 
Harrow, secretary of General Electric Co., Ltd. The number of directors is 
to be either two or four, half to be appointed by Marconi’s Wireless Telegraph 
Co., Ltd., and half by the General Electric Co., Ltd. Solicitors; Coward & 
Hawksley, Sons & Chance, 3U, Mincing Lane, E.C. Registered office: Osram 
Works, Brook Green, Hammersmith, W. 


Clock Tower Engineering Co., Ltd. (159,818).—Private 
company. Registered October Zlst. Capital, £50,000 in 40,000 7 per cent. 
cumulative preference sharesyof £1 each and 40,000 ordinary shares of is. 
each. ‘To carry on the business of electrical and general engineers, elec- 
tricians, engineers, founders, smiths, manufac®urers, repairers, cleaners and 
storers of and dealers in aircraft of all kinds, automobiles, motors, &c. The 
subscribers (cach with one £1 share) are: W. J. Payne, 11, Carlisle Street, 
Soho Square, W.1, designer; F. King, 11, Carlisle Street, Soho Square, W., 
engineer. The first directors are: M. J. Payne; Sarah P. Kennedy, Bramp- 
ton Grange, Huntingdon; and C. H. Parker, Cedarholme, St. Margaret's. 
Qualification, £100. Secretary: G. F. Joseph. Registered office : 118, Victoria 
Street, Westminster, S.W. 


British Scientific Industries, Ltd. (159,768).—Private 
company. Registered October 20th. Capital, £10,000 in £1 shares. Objects: 
To carry on the business of glue-pot dealers, workers in wood, vulcanite, 
rubber, leather, celluloid, and other materials, manufacturers of and dealers 
in illuminating apparatus and fittings, &c. The subscribers (each with one 
share) are: J. Brown, 18, Upper Mill Hill, Leeds, lamp merchant; D. M. 
Colman, Queen Anne’s Mansions, S.W.1, member of Lloyds. The first 
directors are: J. Brown and D. M. Colman, Qualification, £500. Registered 
vice: St. John’s Works, Headingley Station, near Leeds. 


Pinkey & Forster, Ltd. (159,795).—Private company. 
Registered October 20th. Capital, £5,000 in £1 shares. Objects: To take 
over the business of electrical engineers and contractors, carried on by R. 
B. T. Pinkey and R. A. Forster at 11l, Princess Street, Newcastle-on-lyne, 
as ‘ Pinkey and Forster. The subscribers (each with one share) are: R. 
B. T. Pinkey, A.M.I.E.E., &c., 11, Princess Street, Newcastle-on-Tyne, elec- 
trical engineer; R. A. Forster, 11, Princess Street, Newcastle-on-Tyne, 
electrical engineer. The first directors are: R. B. T. Pinkey, AM.LE.E., 
ke. and R. A. Forster (both permanent). Qualification, £400. Secretary : Ay 
S. Paris. Registered office: 11, Princess Street, Newcastle-on-Tyne. 


E. R. Watts & Son, Ltd. (150,703).—Private company. 
Registered October 17th. Capital, £20,000 in £1 shares. To carry on the 
business of scientific instrument makers, &c,, and to enter into an agree- 
ment with F. C. Watu, G. W. Watts, and J. L. Fearnley. The sub- 
scribers (vach with one share) are: F. C. Watts, 123, Camberwell Road, 
S.E., scientific instrument maker; G. W. Watts, 123, Camberwell Road, 
S.E., scientific instrument maker; J. L. Fearnley, 123, Camberwell Road, 
S.E. scientific instrument maker. The first directors are: F. C. Watts, G. 
W. Watts, J. L. Fearnley, and P. L. Watts. The three first named are 
permanent managing directors. Qualification of managing directors, £1,000: 
of ordinary directors, £100. Solicitors: Bolton, Jobson & Yate Lee, 2, Temple 
Gardens, E.C. 


Kartret Engineering Co., Ltd. (159,910).—Private com- 
pany. Registered October 2ord. Capital, £25,000 in 24,000 7 per cent, cumu- 
lative preference shares of £l cach and 10,000 ordinary shares ol 2s. each. 
To take over the business of an electrical and mechanical engineer carri»! 
on by V. G. Middleton at 7, Carteret Street, S.W., as the “ Rartret Engi 
neering Co.” Agreement with said V. G. Middleton and C. J. Baker. The 
subscribers are: V. G. Middleton, Mirables, St. Lawrence, 1. of W., elec- 
trical engineer and contracior, 1,000 preference shares; C. Je Baker, 7. 
Carteret Street, Westminster, electrical and mechanical engineer, L000 ord- 
nary shares; H. Biofeid, Phe Woodlands, 43, Sydenham Hill, S.E.Z6, gentle- 
man, 1,000 preference shares. First directors: V. G. Middleton, C. J. Baker. 
W. F. Furse, Harry Blofeld, and Hamilton Blofeld. The said Hamikon 
Blofeld may retain office whilst holding 2,000 prefrence and 1,000 ordinary 
shares. Qualification, 1,000 shares. Solicitors: Timbrell & Deighton, My, 
Cannon Street, E.C. Registered office: 7, Carteret Street, Broadway, West- 
münster, S.W.L. 


Couzens & Akers, Ltd. (159,819).—Private company. 
Registered October 2lst, Capital, £10,000 in £1 shares (3.000 preference). 
Objects: To take over as from March 31st, 1919, the business of an elec- 
trical engineer carried on by R. E. Akers at 79, Southfield Road, Edgbaston. 
The subscribers (cach with one share) are: E. A. Couzens, Lincoln's lnn, 
Corporation Street, Birmingham, engineer; R. E. Akers, 79, Southfield Road. 
Edgbaston, Birmingham, engincer. The first directors are: E. A. Couzens 
(governing director), J. W. Mayall, and R. E. Akers (all permanent). Secre- 
tary: J. W. Mayall. Solicitor: O. J. Snow, 2, Bennett's Hill, Birmingham. 


R. J. Corporation, Ltd. (To), 107). Frivate company. 
Registered October 18th. Capital, £2,000 in £1 shares. To carry on the 
business of electrical, sanitary, mechahical, hydraulic, constructional, water. 
heat, light and motive power supply engineers, &e., and to enter into an 
agreement with J. Rose, l. Jascourt, F. A. Fraser, and F. H. Brewerton. 
The subscribers (cach with one share) are: J. Rose, 44, Walden Street, New 
Road, E., chemist; I. Jascourt, 66, Greenfield Strect, E.l, chemist, F. Brewer- 
ton, 370, High Road, Willesden Green, N.W., engineer. The first directors 
are: J. Rose, I. Gascourt, F. A. Fraser, and F. H. Brewerton. Qualification. 
are Solicitors; Boulton, Sons & Sandeman, 2la, Northampton Square, 
LCL 


E. Russells (Manchester), Ltd. (159,677).—Private com- 
pany. Registered October l6th. Capital, £20,000 in £1 shares. Objects : 
To carry on the business of manufacturers of and dealers in asbestos and 
insulating material, dealers in enginecrs’ stores, oil refiners, chemical and 
dye manufacturers, manufacturers of and dealers in toilet requisiies, powders 
and pills, pitch and tar manufacturers, manufacturers of and dealers in 
rubber, rubber heels and rubber substitutes, &c. The first directors are: 
R. Russell, ‘‘ Acres,” Middleton, Lancs., manufacturing chemist; and W. 
Stockdale, Davenport Park, Stockport, twine manufacturer. Registered 
office: Lands End Works, Rhodes, near Manchester. 
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Rushmores (1919), Ltd. (159,716) .—Private company. 
Registered October 17th. Capital, £100,000 in 85,000 8 per cent. cumulative 

rticipating preference shares of £l each, and 150,000 ordinary shares of 
55 each. Objects: To carry on the business of manufacturers, letters on 
hire, repairers and cleaners of and dealers in searchlights, and lamps of all 
kinds, magnetos, dynumos, self-starters, and other electrical devices and 
appliances, &c. The subscribers (each with one ordinary share) are: H. M. 

gans, 6, Florence Road, Ealing Common, W., chartered secretary; H. 5. 
Hinge, 182, Uxbridge Road, Hanwell, W.7, private secretary. The first 
directors are to be appointed by the subscribers. Qualification £100. Solicitor : 
c. H. Dodd, 16, Friar Street, Reading. 


Electro-Metallurgical Extraction, Ltd. (159,732).—Re- 
gistered October 17th, Capital, £30,000 in £1 shares. To manufacture, pro- 


duce, extract, recover, distil, refine, make merchantable, sell, and deal in 
all manner of chemical elements, compounds, products, by-products, and 
residuals, &c., and to enter into an agreement with J. J. Collins. The 


subscribers (each with one share) arc: H. l’Anson Jones, 62, London Wall, 
F.C., solicitor; J. Sims, 62, London Wall, E.C., solicitor; C. C. Tarrelli, 62, 
London Wall, E.C., solicitor; W. R. Smith, 6, Lawley Street, Clapton, E. 5, 
solicitor’s clerk: E. J. Burrows, 29, Lyndhurst Road, Highams Park, Ching- 
ford, E.4, solicitor’s clerk; F. Mitcheuer, 37, Fontenoy Road, S.W. 12, 
solicitor’s clerk; S. Humphreys, 19, Richmond Road, N.2, solicitor’s clerk. 
Minimum cash subscription seven shares. No directors had been appointed 
to October 16th. Solicitors: Herbert Smith & Co., 62, London Wall, E.C 


CITY NOTES. 


Addressing the first annual meeting of 
British Internal this company, held in London last week, 
Combustion Mr. R. H. Wheeler said that their invest- 
Engines, Ltd. ments in shares of companies, £127,800, 
represented their holdings at cost in the 
Aster Engineering Co., Ltd., in which they held over three- 
quarters of the issued capital, and the Green Engine Co., 
Ltd., which they held entirely. The Green engine is expected 
to take a foremost part in the great future of aircraft. In 
regard to the position of the Aster Engineering Co., Ltd., 
since they became interested in it its dividend had been 
doubled. That company made the Aster internal combustion 
engine for electric generating sets, electric welding, wireless 
telegraphy, ships’ lighting, &c., and it was fully booked up 
with profitable orders for more than a year ahead, and it was 
further developing the manufacture and home and foreign 
markets for its specialities. The works were being enlarged 
as rapidly as possible, and additional machinery was being 
installed. The chairman said that their associated companies 
were pioneers in the development of the internal combustion 
engine for aviation, road transport, and the generation of 
electricity, and they were therefore in a position to take full 
advantage of the great future before the industry. This 
company had developed an agency and trading business which 
would shortly add materially to its income. In this con- 
nection it was proposed to form a separate company which 
would be owned and controlled by this company. 


The directors in their report for the year 
Edison Swan ended June 30th, 1919, show that the profit 
Electric Co., Ltd. was £137,442, plus £50,265 brought for- 
ward, making £187,708. Out of this the 

following payments were made :— 


Interest on both classes of debenture stock ... £18,649 
Armistice wages grant... si s ru s Ba .. 3,358 
? per cent. dividend on participating preference shares to 
January 3lst, 1919 ms Sas ay sits Sere ie .. 7,000 
per cent. interim dividend upon ordinary shares, paid 
June 16th, 1919 ues oe . 11,813 


The balance of £146,588 is to be appropriated as follows :— 


Special munitions plant, depreciation BE oe aay a .. £35,361 
Balance of expenses of issue of preference shares wee 8,4 
Further 3 per cent. dividend on participating preference shares 
(making J0 per cent. for the year) ies ae oa : 
Dividend of 7 per cent. on ordinary shares (making 10 per 
cent. for the year exclusive of shares issued in May, 1919) 27.755 


Provision for debenture stock sinking fund 13,414 
To be carried forward, subject to excess profits duty ... šis ee 
61,71 

£146,887 


Considering the inevitable dislocation of manufacturing, 
brought about in the change over from war to peace con- 
ditions in the year under review, the directors consider that 
the above results are favourable. The works are fully em- 
ployed, and should continue to be so if no unforeseen circum- 
stances arise. As shown it is proposed to appropriate £35,361 
from protits as depreciation on plant and buildings installed 
for war purposes. The capital expenditure, before providing 
for depreciation, is £39,641, of which £15,013 is in respect of 
additions to land and buildings, and £24.628 to plant and 
machinery. These extensions include an additional gasholder 
of a capacity of 75,000 cu. ft. of gas, together with the neces- 
sary retorts, &c., additions and improvements to the glass 
works, new shops for the manufacture of electrical accumula- 
tors, heating and cooking apparatus, bells and telephones, ad- 
ditions to the electroplating department, and considerable 
extensions of various other departments. 

The company having entered into certain commercial arrangements with 
the Enfield Electric Cable Manufacturing Co., Ltd., a concern with exten- 
sive works at Enfield, a new company has been formed under the title 
“Enfield Ediswan Electric Cable Works, Ltd., the Edison Swan Co. sub- 
scribing for 60,000 £1 ordinary shares therein. 

A provisional agreement has been entered into with Brotherton Tubes and 
Conduits, Ltd., which provides for the subscription by the Edison Swan Co. 


of 25,000 preference shares of £1 each of the Brotherton Co., and the change 
of name By that company to “ Brothertan Ediswan Tubes and Conduits, Ltd." 


The above investments will give the Edison Swan Oo. direct 
interests in the manufacture of cables, wire, tubes, and con- 
duits, and should materially increase its business in these 
classes of goods, and will prove beneticial in other directions. 
The freehold property in the north of London, acquired for 
the purpose of manufacturing dry cells and batteries, the 
purchase of which was referred to in the directors’ previous 
year’s report, has since been disposed of at a profit, and the 
manufacture of these articles transferred to tke Ponders End 
works. The expansion of the company’s business makes it 
necessary that further capital should be provided, and an 
extraordinary general meeting is to be held on November 3rd, 
following the annual meeting, for the purpose of increasing 
the capital. It is proposed to increase the capital of the com- 
pany by the creation of 500,000 ordinary shares of £1 each. 
This will increase the capital to £1,198,307, and if the meeting 
gives approval to the resolution a portion of the new shares 
will be issued at an early date. 


This company announces that, subject to 


` Marconi’s resolutions which will be submitted to the 
Wireless shareholders of the American Marconi Co. 
Telegraph in general meeting on November 2th next 
Co., Ltd. being approved, they have sold to the 


General Electric Co., of New York, U.S.A., 
the whole of their shareholding in the American Marconi Co. 
at an advantageous price. A new radio corporation has been 
organised in America entitled ‘‘The Radio Corporation of 
America,” which it is proposed will purchase the assets of 
the American Marconi Co. This corporation will have a 
capital of tive million 7 per cent. cumulative preferred shares 
of $5 each and five million ordinary shares without capital 
denomination. The American Marconi shareholders will re- 
ceive one 7 per cent. cumulative preferred share and one 
ordinary share for each $5 share at present held by them in 
the American Marconi Co. An agreement has been entered 
into by Marconi’s Wireless Telegraph Co., Ltd., with the 
General Electric Co., of New York, and the Radio Corporation 
of America of @ very important, far-reaching, and highly 
satisfactory nature, which provides, inter alia, that the English 
Marconi Co. secures the sole rights for the whole of the British 
Empire and a licence for other parts of the world other than 
the United States of America of all radio patents and inven- 
tions of the General Electric Co., of New York, and the Radio 
Corporation of America, past, present, and future, until the 
end of 1945, which embraces the Alexanderson high frequency 
alternator. The directors of Marconi’s Wireless Telegraph 
Co., Ltd., recommend those who hold shares in the American 
Marconi Co. to send their proxies duly executed to: Mr. 
Godfrey C. Isaacs, director, M.W.T. Co. of America, Marconi 
House, Strand, W.C.2. The proxy form will be forwarded 
to them in the course of the next few days accompanied by 
a circular issued by the American Marconi Co. 


Montreal Light, Heat & Power Co.—The Montreal Light, 
Heat & Power Consolidated Co., operating the above company, 
have declared a dividend of 2 per cent. for the quarter ended 
October 3lst. The consolidated company have declared a 
dividend of 1} per cent. for the same quarter. 


Electric Supply Co. of Victoria, Ltd.—The accounts for 
the year ended March 31st, 1919, show that the revenue was 
£101,220, against £95,009 in the previous year; the expenditure 
£67,159, against £63,567 in the previous year; and the gross 
profit £34,061, against £31,443. Lamps connected 252,407, 
against 211,746 in the previous year; tramway passengers 
4,598,102, against 4,881,924. The balance to the credit of profit 
and loss account is £32,234 plus £20,923 brought forward, 
making £53,157, less £14,688 for debenture interest and 
charges. It is proposed to write off loss on realisation of 
obsolete assets £2,618; to put to reserve for estimated liability 
under Federal income tax £1,214 (this is a fresh item); to pay 
on account of arrears of preference dividend £10,500; and to 
carry forward £24,136. The report says: '‘The payment of 
income tax by the company in both this country and Australia 
has become a matter of serious hardship to the company, and 
is engaging, in conjunction with other companies and firms 
trading in Australia, the attention of the directors.” Deben- 
ture stock redeemed to date £73,210. The meeting was held 
in london on October 16th. 


Buenos Aires Port and City Tramways Co., Ltd.—The 
report for the year ended June 30th, 1918, states that the 
conditions under which the undertaking hag been carried on 
by the receiver's representative ın Buenos Aires have been 
more unfavourable than during the previous periods, and as 
against surpluses of £9,335 to June 30th, 1916, and £3,810 to 
June 30th, 1917, the year now under review shows a debit of 
£297, after charging the receiver’s remuneration for one year 
to December 30th, 1917, only, and without providing for any 
udministration expenses of the company (other than audit 
fee), or any interest on debenture debt, or making any alloca- 
tion for depreciation. The accrued amount for administration 
expenses to June 30th, 1918, is £5,800. No scheme of recon- 
struction has yet been proposed for the consideration of the 
debenture stock and bondholders.—Financtal Times. 
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Stock Exchange Notices.—Application has been made ‘0 

e Committee to allow the following to be officially quoted :— 

_Newecastle-upon-LTyne Electric Supply Co., Ltd.—66.000 ad- 
ditional Ə per cent. preference shares of £1 each, fully paid, 
Nos. 1,288,287 to 1,354,286. 


Claud Hamilton, Ltd.—According to the “ Financial 
Times ” the directors recommend a dividend of 74 per cent. 
on the ordinary shares for the year ended April last, also a 
bonus of similar amount, both less tax, that £5,000 be trans- 
ferred to reserve, and the balance, £10,732, carried forward. 
For the previous year the ordinary dividend was the same, 
With bonus of 5 per cent. 


Marconi Wireless Telegraph Co. of Canada.—The ac- 
counts for 1918 show a profit of $138,648. After meeting in- 
terest on advances and appropriating $18,216 for depreciation, 
Xe., the credit balance of $105,414 brought down is increased 
to $293,787, : 


Vera Cruz Electric Light, Power & Traction Co., Ltd.— 
Dividend of 24 per cent. for half-year, making 7} per cent. for 
vear aaa to depreciation and reserve account; £233,399 
orward, 


_Callenders’ Share & Investment Trust, Ltd.—Dividend 
of 34 per cent., Jess income tax, for half-year, making 64 per 
cent. for year; £500 ‘to reserve ; £740 is written off preliminary 
relay and cost of debenture stock issue; £5,603 is carried 
orward. 


Erinoid, Ltd.—Dividend 15 per cent., less income tax, for 
the year. £10,284 to reserve, £1,068 forward. 


(Ra Rg et errs, 
eee 


STOCKS AND SHARES, 


, TUESDAY EVENING. 
Some of the markets in the Stock Exchange are very quiet. 
Others have more to do than they can cope with. This is 
literally correct. The question of physical possibility (and 
Impossibility) comes mto play in the oil market, while in 
rubber shares the rush at the beginning of the week was so 
extraordinary that a certain amount of business had perforce 
to be left over to be dealt with on the following day, owing 
to the fact that men have but one head and two hands aplece. 
Industrials of all kinds continue to be high in favour. The 
revised estimates of the national expenditure for the current 
year, cawe as an unpleasant shock, but everything that indi- 
cates increase of taxation is only one wore stimulus to specu- 
lation for differences, and to what is euphemistically called 
“purchases for capital appreciation.” 

in these circumstances, gilt-edged stocks are dullish and 
Home Railways stagnant. Districts have gone back to 22}, 
Metropolitans to 25, and Underground incomes to 934.. ‘There 
Is no Heart in, or hope for, Home Railway stocks. Even 
preferences can be bought at prices that offer 64 per cent. on 
the money, and investors will not even look at these. Ten 
years or more ago the present writer sat excellently lunching 
with a man as well known as any in the electrical World, and 
with a foresight that subsequent events have Justified to the 
hilt, the electrical authority declared that the doom of rail- 
Ways Was in sight, their place to be taken by that of the 
road. ` Not a penny of my money Will I invest in railway 
stocks,” said he decisively. It sounded rather fantastic in 
those days. It sounds almost prosaic and obvious to-day. 
Railways, like excellent lunches, are passing into things of the 
past. 

Descending from the sublime to the mundane, the Edison 
Swan dividend of ten per cent. and tbe proposed creation of 
half a milion new shares of £1 apiece have had a good effect 
upon the price. After hardening to 27s. bid, the quotation 
eased off to 2s. 3d., and some of the critics began to hint 
that a more discreet policy would have been to pay a lower 
dividend and to have wiped out part of the £390,000 for good- 
will, &c. The net profit of £115,400 is 424000 up, and the 
carry-forward is £11,400 higher at £61,700. The reserve 
fund, however, is somewhat scantily treated, and with the 
rapid expansion of business, as exempliñed in the need for 
the additional capital, calls for the fortitying as much as 
possible of the balance sheet. Doubtless the issue of new 
shares will be made at a price affording shareholders a bonus. 

Improvement to 29s. in Siemens shares gives point to the 
revived talk of a possible taking-over of the company by the 
English Electric. The rumour, when first started some 
month or two ago, led to a rise in Siemens from 25s. to 
29s. 6d., from which latter price there was a sagging-off to 
26s. 9d. uutil gossip and the quotation revived hand in hand. 
It is now said that the deal has been finally arranged, and 
that details will be out in the course of a few days’ time. 
Electrical manufacturing shares keep very hard, and there is 
market talk of other possibilities materialising that are sufti- 
ciently good to make such shares worth holding. 

British Aluminium have advanced 1-16th. Electrice Con- 
structions are similarly better. In the engincering group, 
Babcock & Wilcox are quoted 2ł ex the rights; this is lower 


on the week. The rights are quoted 15s. premium, and it 
looks as though people are selling the old shares in order to 
take up the new. 

dhe statement of the Chancellor of the Exchequer in regard 
to the national deticit was followed immediately by further 
luuprovement in cable issues upon which dividends are paid 
free of tax. Western Peo. are 7s. 6d. higher, Eastern 
Ordinary 4 points, Globes 10s., Chile shares Ys. 6d., and 
United River Piate Telephones the same. ‘The only fall in 
the group is $ in Anglo-American preferred. Telegraph Con- 
structions have not moved for weeks past, and at 25 they 
present a very fair investment. The next dividend may not 
be changed, but prospects point to improvement in the fur. 
ther future. Marconis have been one of the most active spots 
in the Stock Exchange, and at 6 9-16 are the fraction to the 
good. The rise was based on the news that the General 
Electric Co., of New York, had made an offer to the Marconi 
Co. for the American Marconi shares held by the former 
undertaking. American Marconis rose to 35s. before reacting 
to dds. 3d., and the whole of the Marconi list has been 
strengthened by the incident. 

Electricity supply shares are inclined to be dull, although 
there is no particular amount of business in them. In the 
foreign Traction group, British Columbia issues are better, 
While Brazil Tractions and the Mexican bonds are lower on 
the week. There has been a remarkable outburst of activity 
in rubber shares, where the recent railway strike has kindled 
imagination in the uses to which The Road will be put in 
future, and the advertisement has given a fillip to such things 
as rubber, oil, and transport shares generally: | Armament 
o are quiet, and there is not much doing in iron and steel 
shares. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES. 
Dividend Price 


—_— Oct. 28, Yield 
1917. 1918. 1919. Rise or fall. p.c. 
Brompton Ordinary.. ee -- 10 8 6 — £6 18 4 
Charing Cross Ordinary .. P 4 4 Rk _ 6 8 0 
dx, do. do “44 Prefa. 4 4a 3 = 710 0 
Chelsea.. ae i, A os 5 3 8 — 500 
City of London fs Bees tsk 8 8 113 — 7 310 
do. do. 6 por cent. Pref... 6 6 9i — 69 9 
County of London .. .. 7 of = 75 5 
do do.6 percent. Pref. 6 6 Aà - 611 9 
Kensington Ordinary ss ? 6 4 _— 6 6 4 
London Fiectric oe - .. Nil Nil ] — 
do. do. 6 percent. Pref... 5 6 ; — 811 6 
Metropolitan.. ey S 4 5 3 — 7 18 10 
do. 4\ per cent. Pref. a 43 a — 713 
St. James’ and Pall Mall .. 9 10 6 - 8 3 4 
South London os E 5 5 211 — 7 8 6 
South Metropolitan Pref... 7 7 1 — 700 
Westminster Ordinary 9 . 8 58 — 7322 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref, 6 6 94 —4} 6 7 8 
do. Def. 14 93/6 223 — 790 
Chile Telephone . 8 8 “i — 618 6 
Cuba Sub. Crd. 1 7 10} — %18 4 
Eastern Extension .. 8 8 16 +3 *419 3 
Eastern Tel. Ord... R 8 164)xd +4 4:17 8 
Globe Tel. and T. Ord. 7 8 16} +4 ‘418 6 
do. do. Pref. 6 6 104 — 517 l 
Great Northern Tel. 2 X oy) — Til 9 
Indo-Earopean 13 13 474 — G 16 10 
Marconi a H es = 20 25 6°, +à 816 3 
Oriental Telephone Ord. .. - 16 10 2 — 41i ] 
United R. Plate Tel. Bes =< B R 8 + 3 +5 0 0 
WestIrdinand Panama .. .. 1⁄3 1/8 1} —~'; 5600 
Western Telegraph.. .. .. 8 8 173 +2 4B 6 
Home Rats. $ 
Central London Ord. Assented .. 4 4 60 — 4 6l 4 
Metropolitan .. .. 3... ] Ft 25 — 4 5 0 0 
do. District .. ©.) Nil Na 224 — 4 Nil 
Underground Electric Ordinary.. Nil Nil 24 — Nil 
do. do. “A" `.. Nil Nil 8/- — Nil 
do. do. Income.. 4 6 934 —4 5770 
Forties TRAMS, &e. 
Adelaide Sup. 6 percent. Pref... € 6 4 —} 712 
Anglo-Arg. Trams, First Pref... 6 Nil 3 — s= 
do, do. 2nd Pref. — -- 3 + 4 = 
do. do. 5 Deb, . 6 5 663 — 710 6 
Brazil Tręctions .. ggg — L 5R} —l = 
Bombay Flectric Pref. .. sa R G 124 — 418 0 
British Columbia Elec. Rly. Pfee. 5 5 564 — 817 0 
do. do. Preferrred Nil 2 454 +1 510 0 
do. do. Deferred Nil Nil 41) +2 Nil 
do. do. Deb. es 44 4 61f — 618 3 
Mexico Trams6 percent. Bonds.. Nil Nil 49 —- Nil 
do. 6 percent. Bonds.. Nil Nil 384 --2 Nil 
Mexican Light Common .. .,) Nil Nil 32} -~ Nil 
do. Pref. si Nil Nil 323 — Nil 
do, lst Bonds |. Nil Nil 52h = = 
MANUFACTURING COMPANIES, 
Babcock & Wilcox . ce ae 15 15 2ixd -- 9 1 
British Aluminium Ord. |. `? 10 30 13 + 510 4 
British Insulated Ord. .. .. 2 49 Qa a 519 4 
Callenders .. s ʻi ae 25 24 33° — 7 210 
T 64 Pref. .. AE ie 3 6 5 —j} 610 0 
Castner Kellner bs pa me 25 20° 2 z4 8 00 
Crompton Ord. = ay Bs 7 10 31/6 — 9 6 0 
Edison-Swan, A" oe = 10 ly;, + ok 712 4 
do. do. Spereent. Deb... 4 5 Nid oa 623 9 
hleectrie Construction A sx 10 10 ly: +t N90 
Qen, Elec. Pref. 0 6 G 20/6 = 6 6 10 
do. Ord. cA n.. (i 10 2 sae 5 0 0 
Henley .. en ae ut aes 25 25 2a N 511 1 
do, 4} Pret., 6. 0, 4h 4 = 6 42 
India-Rubber.. no.. 107 30 174 ~- Su 3 
Met.-Vickers Pref, .. ie a 2 : Cea 5 6 8 
Siemens Ord... , ss gs — 10 29- +1/6 G18 0 
Telegraph Con, < n- 220 W 25 Z "4 0 


' Dividends paid free of Income Tax. 
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THE IMPROVEMENT OF POWER FACTOR. 


By E. W. DOREY. 


(Continued from page 539.) 


(b) Rotary Condensers.—For power factor correction ou a 


large scale the rotary condenser comes to the fore. In a 


treatise on “Power Factor Correction,’ issued by the 
American Westinghouse Co., and written by Mr. Nicholas 


‘Stahl, a description of numerous large rotary condensers 


is given; these include two of 15,000 K.v.a. each, 
designed to run at zero power factor, leading or. lagging, at 


‘a speed of 375 B.P.M. ‘These condensers were installed not 


so much for the correction of power factor or control of a 
particular load, as for the regulation of the voltage of the 
transmission line. It will be seen, therefore, that our 
friends on the other side are keenly alive to the necessity of 
grappling seriously with this important question. 

In the States and Canada the problem is somewhat 
diffcrent to that on this side in that huge amounts of power 


Consumer's load 4,000 Kw. at 80 per cent. power factor, 
= 5,000 K.V.A. 

Condensers installed, two, each of 1,000 K.vV.A. = 
2,000 K.v.a. i , 

Referring to the vector diagram (fig. 5), the load in KW. is 
represented by a8, and the load in K.v.A. by ac ; the watt- 
less lagging component of the load is, therefore, B ©, or 3,014 
K.v.A. (which represents the capacity of the condensers neces- 
sary to raise the power factor to unity); Dc represents the 
losses, and F c€ the output of the two condensers. The resul- 
tant load in k.v.4. on the mains is represented by ar. A 
solution of this problem will show that the new angle of 
lag is 14°, the equivalent of a power factor of 97 per cent. 

Thus by the installation of these two condensers, the power 
factor of the consumer’s load of 4,000 kw. would he raised 
from 80 per cent. to 97 per cent. 


Fig. 5.— Vector DIAGRAM. Fic. 6.— B.T.H. ROTARY CONDENSERS IN SHELL FACTORY. 


are transmitted by overhead, and this plan lends itself 
to the employment of very large condensers. There are, 
however, in this country numbers of cases where a rotary 
condenser, suitably installed on the network (overhead or 
underground), would solve the voltage-regulation problem. 
In such cases the condenser would have to be under the 
control of the supply undertaking, and. therefore, installed 
at the cost of the latter. 

On the other hand, it is desirable to give the consumer 
of large amounts of power the necessary inducement to 
install a rotary (or other) condenser, as this in itself will 
greatly relieve the regulation problem. 

The rotary condenser is a specially-designed synchronous 
motor running light, and over-excited to give its normal 
output in K.v.a. at approximately zero power factor leading : 
the condenser needs excitation from a separate source or 
direct-coupled exciter, and for starting purposes a motor, or 
other starting device, must be employed. 

The power consumption of the machine is that due 
to losses in excitation, windage, friction, &c., and when 
mate at full load it will have the following approximate 
values :—— ? 


-500 K.v.a. output wees 27 KW. 
7504, ys ve ane 85 KW. 
1,000 ,, | a.. 50 KW. 


To show that from the consumer”’s standpoint it would 
be a paying proposition to install a rotary condenser with 
somewhat high efficiency loss, let us take an example as 


è 
Assuming rates of charge as set out in the foregoing 
schedule, the saving to the consumer would amount to the 
following :— 
Per 
£ S. quarter, 
4,000 Kw. at 50°., P.F. = 5,000 K.V.a. at Ibs. 4,000 0 
4,000 KW. at 97%, P.F. =4,125 K.V.A, at lis. 2,887 10 


£ s 
Difference... s si T e. 1,112 10 
Less— 
Losses in each machine of 50 Kw., thereby 
increasing demand by 100 Kw. charge- 
able at 14s. per KW.-quarter ... wae 70 0 
Energy losses 100 Kw. X 10 hours per da 
x 75 days per quarter x O'35d. per 
unit, say ... vue ae sin sie 110 0 
180 0 
Saving... “i £932 10 


Saving per annum is, therefore, 4 x £932 10s. ... £3,730 

A consumer with a load of this description should obtain 

a special rate for the losses in the condenser, and, in fact, 

this is done in cases known to the writer, hence the assumed 
0'35d. per unit. © - 

Even at the present enhanced prices it shonld be possible, 

with a saving as above, to recover the cost of the installa- 

tion of the two 1,000-K.v.4. condensers in less than 18 


` months. This should be good business, even for a profiteer. 


The illustration, fig. 6, is of two rotary condensers installed 
during the war at a large shell works in the South of 


' England, at the expense of the consumers. Both condensers 
are of B.T.H, make, one being of 700 K.Y.A. and the 


M SSS 


570 THE ELECTRICAL REVIEW. [vol. 85. No. 2,185, OOTOBER 31, 1919, 
ee ee 


other of 600 K.v.4. output. The machines are connected 
direct to the bus-bars in the consumers’ distribution station, 
the supply being at 415 volts, three-phase. The 600-K.v.A. 
set on the left of the view was bought second-hand, and, 
being two-phase, a “ Scott-connected ” two-phase-three- 
phase transformer is connected between the set and the bars. 


The one-line diagram, fig. 7, will show how the sets arc 
connected up. 


SUPPLY COMPANY 

a FROM 
; NO. 2 

SUBSTATION SUBSTATION 


NO 1 BARS CONSUMERS’ DISTRIBUTION STATION 


` 
FEEDERS TO FACTORY 


600 K.V.A. 700 K.V.A. 
2/3-PHASE 3-PHASE 
 — 


SS 
ROTARY CONDENSERS 


Fic. 7.—D1AGRAM OF CONNECTIONS. 


(c) Satie Condensers—In this country the static con- 
denser is rapidly pressing to the forefront for the improve- 
ment of power factor in both large and small installations, 
and this is evidenced by the statistics of the principal makers, 
Messrs. The British Insulated & Helsby Cables, Ltd., 
which show that the condensers built by them in 1919 (to 
September) total more than 27 times their output for 1914, 
and about four times the output of 1918. It is pleasing, 
therefore, to be able to record that this country is at last 
becoming alive to the enormous amount of plant capital 
lying idle due to low power fuctor. 


heb al Lies 


Osha 


Fic. 8.—B.L & u. diaiivu vuaveassens, LANK TYPE, 


The “ Helsby ” electrostatic condenser, manufactured by 
Messrs. B.I. & H. Cables, Ltd., is of the Mansbridge self- 
sealing type, and has many very excellent features, not the 
least of which is its high efficiency (99°5 per cent.) and 
low temperature rise (20 F.). Until quite recently the 
unite forming the condenser were built in boxes, and these 
boxes, in turn, were assembled in a large angle-iron frame, 


the boxes being filled with insulating oil. A much 
improved arrangement now supersedes the frame-type, in 
that units to the number of about 100 are first mounted 
on a frame, and the requisite number of frames are placed 
in a sheet-metal tank filled with oil, and in outward appear- 
ance similar to a static transformer. The tank condenser 
represents a step forward, and, like the transformer, needs 
no elaborate foundation, but only a floor strong enough to 
the weight. Condensers of the tank type are shown 
In hg. &. i 

The highest pressure for which the units of the 
condenser are designed is 600 volts, so that for higher 
voltages the requisite number of units are connected in 
series. There appears to be no practical difficulty in 
building condensers for 10,000—11,000-volt supplies, but 
the highest pressure for which the “ Helsby ” condenser has 
yet been built is 3,000 volte. 

The following are some of the advantages of the static 
condenser :— 


(a) Being a stationary apparatus, no attention is required. 

(b) Maintenance costs are practically nil. 

(c) The capacity can easily be increased by the addition 
of further units. 

(d) The condenser can be connected to any part of the 
system where power-factor correction is desired. 

(e) The total capacity required for any particular system, 
works, &e., can easily be split up into a number of units 
installed at various points. 

The output of the condenser is constant, but if a variable- 
condenser capacity is necessary, this can be effected by 
splitting the plant into two sections of one-third and two- 
thirds the total capacity, and providing a separate switch for 
each section ; by so doing one-third, two-thirds, or the full 
capacity can be switched on at any time. 

It must be remembered that once switched on, the static 
condenser must take its full load irrespective of the load 
conditions of the mains, factory, &c. Thus, a condenser 
taking 100 amperes at zero power factor leading, which 
normally corrects the equivalent lagging current of the load, 
will continue to draw this leading current from the mains 
or generator when the general load is switched off, and for 
this reason it is often found desirable and, in fact, necessary 
to switch off the condenser when the load is off. On the 
other hand, supply undertakings sometimes prefer that the 
condenser should remain permanently in circuit and correct 
for other loads on the mains when the particular consumer 
who installed the condenser has shut down. This over- 
comes the difficulty of ensuring that the condenser 18 
switched in when the load comes on ; otherwise, if charged 
on K.V.A. demand, the result would be disastrous. There is 
also one other point that should not be overlooked— 
namely, that although with the condenser taking a leading 
current only from the mains (ignoring the efficiency loss), 
the integrating watt-hour meter should stop, it has been 
found in one or two cases that the meters reverse. Meter 
makers wil] assure you that this will not happen with their 
particular meter, but “should not” would better meet the 
case, as it is all a question of correct adjustment when 
calibrating the meter. 7 ; 

The smaller condensers of about 30 K.v.a. can satis- 
factorily be switched in with an ordinary oil-switch, pro- 
vision being made for discharge lamps. For larger con- 
densers it is desirable to have a special oil-switch with 
charging resistance steps and short-circuiting contacts 
the off-position ; such a switch should have three overload 
and no-volt releases. 

Reverting to fig. 1, p. 484, it is shown that the current of 
an A.C. circuit is the vectorial sum of the‘ watt” and “ watt- 
less” components. It follows that if with condenser capacity 
the equivalent of the * wattless” lagging component be intro- 
duced into the circuit, the power factor will be raised to 
unity. Take, as an example, a load of 100 KW., which at 
0:7 power factor has a *‘ wattless ° component of 102 K.V.A. ; 
it would be necessary to install- a 102-K.v.4. condenser to 
bring the power factor up to unity. a3 

The capacity required to produce this leading current 18 
calculated from the formula :— 


Capacity in mfd. = leading load in K.v.a. x 1092 2 x V’, 
where 7 is the frequency, and v the voltage of the circuit. 


= a a e a 
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Assuming 50 cycles and 550 volts, the capacity of the 
condenser would he— 


(102 x 109/314 x 550? = 1,071 mfd. - 


This is given by way of an example only; in actual 
practice it is inadvisable to aim at increasing the power 
factor above 0°95, as the condenser capacity required above 
this limit is relatively much greater. This is clearly shown 


in the curve, fix. 9. 
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Fig, 9—PowWER FACTOR—CAPACITY DIAGRAM. 
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To increase the power factor of a 100-Kw. load from 
09 to unity would require a condenser of 48°4 K.V.A., 
whereas a condenser of this size would increase the power 
factor of the same load from 0'72 to 0'9. The capacity 
of the static condenser is proportional to the load, inversely 
proportional to the frequency, and inversely proportional to 
the square of the voltage. 


(To be concluded.) 


ELECTRICAL TRADE OF SOUTH AFRICA. 


ELECTRICAL and allied manufacturers will be interested in the 
following summary of the report on the trade of South Africa 
drawn up by Mr. J. L. Wilson-Goode (His Majesty's Trade 
Commissioner at Cape Town), which has just been issued 
hy the Board of Trade. 

The Department of Posts and Telegraphs 
of the Union of South Africa is taking the 
necessary steps to extend and improve the 
telephone. system of the Union. The in- 
stallation at Johannesburg and also at Cape Town of auto- 
matic switchboards of 10,000 connections is projected. The 
provision of similar switchboards, of a lesser capacity, for use 
at other centres in the Union is receiving consideration. 

The Borough of Durban is negotiating with the Government 

with regard to the acquisition of a site for a new power 
station. New machimery is still being installed at the old 
works, although great delays continue to occur in obtaining 
plant from the United Kingdom. 
_The Corporation of Pietermaritzburg has under considera- 
tion the question of effecting extensive additions to the elec- 
tric generating and boiler plant, which have had to be delayed 
owing to war conditions. , 

The Municipality of Mossel Bay had practically concluded 
a contract for the installation of electric lighting plant, and 
had gone so far as to arrange for æ loan, when the war 
intervened and caused the scheme to be abandoned for the 
time being. There is now, however, a keen movement in the 
town and council in favour of reviving the lighting scheme, 
and the Council is taking steps to have the original plans 
and specifications brought up to date to meet present-day 
conditions and requirements, with a view to the scheme being 
carried out in the near future..: 

The combined efforts of the local manu- 
Mining ~ factories which have sprung into promin- 

Machinery. ence or into existence since the coinmence- 

se: © ment of the war’ have demonstrated the 
ability of South African manufacturers to meet the require- 
ments of the mines in a way sufficient, at least, to maintain 
their operations to the extent of about 80 per cent. to 90 per 
cent. of their pre-war capacity. But the manufacture af 


- 


Projected 
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special machinery, such as turbines, stean engines of all kinds, 
steam hoists, pumps, &c., will in all probability be beyond 
the reach of the local manufacturing community for a con- 
siderable number of years. In point of value the imports 
into South Africa in 1913 were £765,986, of which the United 
Kingdon supplied goods to the value of £511,968, and the 
United States of America to the value of £161,191. German 
goods were valued at £73,939, and Danish goods at £11,273. 
In 1918, the total imports were valued at £569,448, and the 
unports from the United Kingdom were valued at £292,123, 
from which it will be seen that the United Kingdom supplies 
were far lower in proportion to the total in 1918 than in 1913. 
On the other hand, the imports of American machinery in 
1918 were valued at £271,730, and, consequently, the propor- 
tion of America’s contribution to the total imports in 1918 
has increased as compared with her proportion to the total in 
1913. It must, however, be borne in mind that during the 
war the facilities for obtaining machinery from the United 
States of America were considerably greater than in the case of 
the United Kingdom. The demand for all classes of mining 
machinery is very great, and it is only by local supplies 
and by the ingenuity which has been shown by mining en- 
gineers in repairing and reconstructing machinery that the 
Inability to obtain an adequate supply of machinery from 
overseas has not been attended with disastrous results. 

So far as Rhodesia is concerned, very little new machinery 
has been indented, for the mining industry of the country 
has fallen back on second-hand boilers, engines, crushers, 
batteries, winding engines, and pumps, of which there has 
been a large supply, owing to the fact that many mines have 
become worked out and the plant sold. While several small 
imines have commenced operations, practically no large ones 
have commenced crushing, chiefly because no new capital 
has heen obtained from the United Kingdom. It appears, 
therefore, that, so far as Rhodesia is concerned, new machi- 
nery has not been diverted to countries other than the 
United Kingdom, but that orders have been suspended until 
they can be executed by United Kingdon manufacturers. 

The importation of putups of various de- 
scriptions has decreased during the war 
and the demand, particularly for pumps 
used in colmection with the mines, 1s very great. In this 
connection it is well to call attention to the advisability of 
introducing a British manufactured high-lift centrifugal pump 
for heads up to 2,000 to 3,000 ft. The bulk of this business is 
in the hands of foreign manufacturers, notably a large firm of 
manufacturers in Switzerland. It will be a matter’ of some 
difficulty to introduce British competition in this direction, 
because the pumps supplied by foreign manufacturers have, 
in most instances, given complete satisfaction. It not infre- 
quently happens that the supply of an important branch of 
machinery encourages a demand for supplies of other manu- 
factures froin the same source. For example, there are many 
mines in which not only pumps of foreign manufacture have 
been Installed, but also pump-motors and pipe columns. 

Although the price of every class of elec- 
trical machinery rose beyond all expecta- 
tions, the value of the Imports in 1918 was 
only £126,323, as compared with £451,280 
in 1913, so that the actual quantity imported during 1918 was 
probably under 20 per cent. of the imports in 1913. The posi- 
tion of the United Kingdom was stronger in comparison in 
1918 than in 1913, but it must be taken into consideration 
that whereas in 1913 the imports from Germany were valued 
at £252,746 the imports in 1918 had discontinued. The im- 
ports from America in 1918 represented about half the total, 
whereas in 1913 they did not amount to 10 per cent. of the 
total. In many cases orders for electrical machinery were 
suspended during the period of the war, and a demand from 
the United Kingdom can be looked for with confidence. 

As to the probable position of United Kingdom manufac- 
turers in the near future, it is thought that every effort will 
be made by German manufacturers to export to this market 
either direct or through the medium of neutral countries. 


The total value of the imports in 1913 


Pumps. 


Electrical 
- Machinery. 


Electrical was £250,669, as compared with £90,624 
Materials: In 1918. Whilst the imports from the 


Cable and Wire. United Kingdom decreased in value from 
£170,293 in 1913 to £19,744 in 1918, the 
American imports increased from £4,977 in 1913 to £32,026 
in 1918.) The most striking feature in connection with the 
imports of these articles is the extraordinary position of 
Japanese imports in J918. During that year the value 
of Japanese imports was £33,955, which amount is greater 
than that of any other country, yet it was not until 1917 that 
Japanese manufacturers introduced their goods into this 
market when the value of such imports amounted to only 
£142. In view of the inferior quality of the Japanese supplies 
and the impossibility of relying upon goods being equal to 
sample, it is not thought likely that Japan will retain auv 
hold on this market when other countries are free to supply 
the necessary requirements. 
- | In point of value the imports in 1918 
Electric Fittings, were greater than in 1913, the figures being 
Including Posts. £252,093 and £263,763, respectively, but, 
having regard to the enormous increase in 
value of these articles, the quantity Jinported jn 1918S was con- 
siderably less than in the comparative year. The value of the 
ioports from the United Kingdom in 1918 was £82,543, as 
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compared with £154,773 in 1913. The imports from the United 
States of America in 1918 were valued at £79,233, as compared 
with £29,578 in 1913. The imports from Japan showed a 
steady increase until 1918, when they rose in value from 
£6,052 in the previous year to £24,327. The observations m 
connection with the prospects of Japanese competition In 
cable and wire hold true in respect of electrical fittings. The 
value of the imports from Holland, which in 1913 was £2,901, 
rose to £24,042 in 1917, and to £94,515 in 1918. 

The position during the last few years points to the con- 
clusion that there will be keen competition for the trade 
which was formerly in the hands of Germany, and it is 
believed that the United States of America will succeed in 
capturing a large share of it. — 

The following figures only apply to the 

Telegraph and imports of telegraph and telephone mate- 
Tetephone 
Materials. ment of Posts and Telegraphs of the Union 
of South Africa, and include the importa- 
tions made on behalf of the Durban Corporation, which con- 
trols the telephone system of that town, and the importa- 
tions by the Eastern and South African Telegraph Co. 

The total value of the importations in 1913 was £17,907, 
of which the United Kingdom contributed £9,866, Sweden 
£2,765, France £1,711, and the United States of America 
£1,389. The importations in 1918 were valued at £5,997, of 


rial other than that used by the Depart- . 


which Sweden contributed £2,500, the United Kingdom 
£2,238, and the United States of America £1,214. . 

So far as Government requirements are concerned, the 
importations from countries other than the United Kingdom 
during the period of the war have been negligible, and are 


represented by copper wire to the value of £3,864 from Japan, 
_and telephone instruments valued at £4,062 from the United 


States of America. 

There is no likelihood of enhanced prices reducing the future 
demands of the Department of Posts and Telegraphs. As 
the Department has the exclusive privilege of constructing 
and maintaining the telegraph and telephone eystems of the 
Union, it is under a moral obligation to meet the require- 
ments of the public in this regard. The marked activity in 
all branches of commercial, industrial, and agricultural life 
throughout the Union now prevailing, will result in demands 
for extended improved telegraph and telephone facilities, which 
will tax the Department’s resources to the utmost. In this 
connection, it may be mentioned that some 1,600 applications 
for telephone connections to the existing exchanges have been 
refused owe to the shortage of material, and that 700 miles 
of private telephone wire for the use of country residents is 
awaiting construction for the same reason. Apart from this 
there is the additional provision, which will require to be 
inade departmentally, to relieve the pressure upon existing 
trunk telephone and main telegraph routes. 


NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest. 


The Martin Rotary Converter. 


There are a number of purposes for which p.c. is essential, 
such as for battery charging, kinematograph arc lamps, and 
o on, and in such cases, if the supply is alternating, some 
means of transformation must be provided; consequently, an 
tmproved machine for the purpose should be welcome. The 

Martin ° patent synchronous rotary converter is such a 


Fic. 1.—Mantin's Rotary CONVERTER. 


machine; it requires no special starting apparatus. but is 
relf starting, an bell-svuehronising; its efficiency is claimed 
to be considerably higher than that of a motor generator 
Whilst it has a power factor of practically unity, making it 
a very desirable machine from the supply-station ardec 
Point of view, The transformer which supplies the rotary 


can be used for regulating the D.c. voltage, thus eliminating 
the loss entailed by using resistances for the purpose, a 
in the case of kinema projection work, it can also be 

to give a standby supply in case of emergency. The illustra- 
tion (fig. 1} shows one of these converters with a con- 
trol panel arranged for battery charging. The converter 
is mounted in the base of the panel, making one eelf-con- 
tained unit. These converters have been standardised 1m 
sizes from 250 watts to 5 Kw., single-phase, and from 
watts to 50 KW. polyphase, for any frequency from 2% to 
GU cycles, and for any required b.c. voltage from 25 to 250 
volts. They are supplied by the ELECTRICAL ENGINEERING 
AND Equipment Co., Lrp., Bank Buildings, 109-111, New 
Oxford Street, W.C. 1. 


A New Tramway Life-guard Tray. 


Our illustration, fig. 2, for which we are indebted to Mr. 
J. E. Stewart, engineer and manager, Llanelly and District 
Electric Lighting and Traction Co., shows a new tramway 
life-guard tray, which has been in operation for some time 
past at Llanelly, and which has proved satisfactory. 


a ae 
Fig. 2.—A New LIFE-GUARD TRAY. 


any 


tray is composed of corrugated iron riveted or bolted y at 


type of frame, and does away with the usual wooden : 
used for this purpose, which are a continuous gag \. 
trouble and expense, as the slightest trouble means the pine 
ing of the wooden sluts. In the figure another modifici the 
1s shown which has been found to reduce cost; 1n lieu d, 3 
usual cast-iron brackets which carry the pilot boar a 
wrought-iron bracket has been substituted as shown, ? 
in place of the wooden pilot board itself three rods Sadi out 
In the case of fouling anything on the road, these ie Ister 
of shape, whereas previously the old bolster, or both bo i 
und bracket, were broken, with consequent delay ane ei 40 
of removing the débris, but it is quite a simple mat i 
replace the bent rods, which remain as. good as ever. LD. 
life-zuard tray is made by the Gorse GALVANISING Co., ' 
of Dafen, Llanelly. 
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A New Electric Hand Lamp. 


The Elektrische Spezialfabrik für Kleinbeleuchtung, Berlin- 
Schöneberg, has produced a novel electric hand-lamp, called 
the ‘ Eltra-Lamp,’’ which is cheaper to run than lamps fitted 
with dry cells or accumulators. The source of current is a 
cell with lead superoxide and zinc plates immersed in sulphu- 
ric acid, which combination gives 2.45 to 2.5 volts. The body 
of the lamp is supported on a trunnion so that it can be 
tipped through 90 deg. In the position of rest the liquid 
lies in a protruding chamber, the plates being thus lifted out 
of the electrolyte. When the lamp is required for use the 
body is tilted so that the liquid flows back and immerses the 
plates. When the lead plate is discharged it is replaced by 
a charged one, which may be kept ready charged in store 
for a lengthy period. The charging of these plates is carried 
out very cheaply at depots. They will give 25 hours’ burning 
with one charge, and can be charged 100 to 150 times.—Tech- 
nical Review, 


Light-Load Running Device for Semi- Diesel Engines. 


When a semi-Diesel crude-oil engine ig run: on light load, 
it consumes an extremely small quantity of fuel, and the 
heat produced is inadequate to vaporise the fuel oil for the 
succeeding injections and to give complete combustion. 
Messrs. VICKERS-PETTERS, LTD., we are informed, have 


achieved a satisfactory solution, which completely eliminates 
all troubles of this kind, and, in addition, enables the engine 
to run at slow speed with perfect combustion and regularity 
of ignition. With the Petter patent light running device 
means are provided for giving a supplemental injection which 
is forced into the combustion chamber earlier than the normal 
injection. This is effected by giving an extra stroke to the 
fuel pump on single-cylinder engines, and on multi-cylinder 
engines @ device is fitted whereby any fuel pump may be 
made to deliver fuel to two cvlinders at each stroke, one 
portion of the charge being injected into the cylinder nor- 
mally supplied and at the correct timing, and the other 
portion is injected in advance of the normal timing. In this 
way each cylinder is supplied with an advanced injection. 

The earlier injection of the light charges gives more time 
for the vaporisation of the fuel oil and maintains sufficient 
heat in the combustion chamber to produce perfect combus- 
tion, and the engine will continue to run at no load firing 
regularly without the aid of the starting lamp. The device 
also enables the engine to be run at low speed with the 
same result. The device is operated by hand instantaneously ; 
it is a standard portion of the equipment of all semi-Diesel 
crudesoil engines for land and marine purposes manufactured 
by Messrs. Vickers-Petters, Ltd., of 73, Queen Victoria Street, 
London, E.C.4, at their Ipswich works. 


INTER-IMPERIAL COMMUNICATION. 


By Sir CHARLES BRIGHT, F.R.S.E., M.Inst.C.E. 


(Abstract of paper read before the BRITISH Association, Section E.) 


THE long-standing national need for a modern high-speed 
British trans-Atlantic cable has now become more than ever 
accentuated. ‘lhe author has for long advocated it, but it also 
forined one of the Imperial War Cabinet's recommendations. 
Further, it has been urged by each of the Dominion Govern- 
ments, as well as by the Empire Press Union and the prin- 
cipal Chambers of Commerce. ‘Though it is true that H.M. 
Post Othce is mow working what was once a German Atlantic 
cable, this line has been tor long periods out of operation, and 
Is, at its best, an ancient and poor working affair. But from 
an Australasian standpoint, it would be worse than futile to 
provide a new link without first duplicating the deepest 
section, at any rate, of the All-British Pacitic Cable, seeing 
that the latter is now greatly over-congested with trathe. It 
is this section that keeps the speed so low on the whole 
system, but by means ot the duplication here urged a greatly 
uuproved position would accrue. ‘lhe rest of the line would 
also require to be dealt with similarly in due course; and to 
effect really satisfactory communication between the Mother 
Country and Australasia, the Pacitie Cable Board should be 
enabled to work direct from London to Melbourne via (1) the 
above-suggested All-British Atlantic Cable, (2) a new indepen- 
dent (underground) land-line connection between Halifax or 
Montreal and Vaneouver, and (3) the duplicated Pacific cable. 

Another greatly needed connection is a cable between Bar- 
bados and Bathurst. Had such a line existed during the war 
it would have relieved the ordinary “‘ Kastern’’ route of a 
great deal of its congestion. A further cable between Bathurst 
and Gibraltar would also serve to complete a fresh © All: 
British ” link with the Cape. 

The eventual realisation of these connections— together with 
the active development of wireless links—would do much to 
unprove the political and trade relations of the Empire. 

Whilst we have talked of © All-British cables for many 
years, onr American cousins have, of late, shown a strong in- 
elination not only to talk ‘All America” but to establish 
links going by that name. Their ultimate aim is apparently 
to embrace the whole of the North, Central and South Ameri- 
can Continent—telegraphically speaking—with a view to vast 
development in American trade generally as well as for foster- 
ing friendly relations between the Republics involved. The 
United States Government is evidently fully alive to the 
strategic and commercial importance of American-owned and 
American-controlled cables run on a low rate basis. 

It clearly behoves us, as a country, to do all that is reason- 
ably possible towards developing inter-Imperial telegraphic 
communication on a broad and economic basis, and in general 
national interests—not merely for overcoming the existing 
telegraphic congestion, but quite equally for high political, 
defence and trade reasons. 

There is to-day little to choose between the working speed 
obtainable through a cable and ‘that, under the same con- 
ditions; by * wireless ” of a correspondingly up-to-date char- 
acter. Even now, however, the cable appears, for one reason 
or another, to be most. favoured for extended commercial pur- 
poses. But so far-reaching and important have heen the 
technical developments of this (wireless) method of com- 
Munication since hostilities commenced that it behoves us to 
endeavour to turn it to something like the same account be- 
a distant lands as has already heen done for marine pur- 


The author would like to see (1) the All-British wireless 
chain put into effect without much further delay, (2) every 
inter-lmperial cable connection supplemented by * wireless, 
and (3) a highly developed wireless news service established 
for the prompt and synchronous dissemination of news be- 
twixt all branches of the Mimpire, this being a field for which 
“wireless '’ is especially well adapted. 

Owing, however, to the vastly increased call for inter- 
Imperial communication that may reasonably be expected, it 
is conceivable that the mereased facilities by cable and wire- 
less might yet not be suthcient to cope with requirements. 
For this reason, as well as on general utilisation grounds, the 
author especially advocates the application of a system of 
message rationing, by means of which each word in a message 
is turned to the fullest possible account—if possible of a more 
sclentific and efferent order than any existing code. ‘Lhe 
author has always argued that a great national and Imperial 
benefit would be conterred—laryely in the interests of trade— 
if a really low flat rate, common to the whole Empire, came 
into force on any All-Red cable and wweless system. But it 
must not be forgotten that an essential accompaniment to a 
low telegraph taruf is many more communicating strings; 
otherwise the congested condition would only become worse 
congested. 

With the prevailing high rates, accompanied by the still 
existing congestion, ìt is impossible for the Press of the 
Empire to do a tithe of what it mizht do in the service of the 
nation and Empire, either in a political or trade sense. 

By far the greater proportion of the cable doing service at 
the bottom of the sea is the result of British private enter- 
prise, to which much credit is due for the excellence of the 
service provided, The projectors cf the original lines stood 
in the position of commercial pioneers, and their successors 
have upheld a great tradition, It remains to be said that 
the companies concerned have, quite rightly, already benefited 
by rich returns, besides obtaining handsome subsidies from 
the State. 

On the other hand, those acting on behalf of the State 
appear to have greatly lacked in securing an adequate return 
in the nation’s interests when drawing up agreements with 
the companies. So far, landing rights seem to be the only 
ordinary lever for negotiation, and but little advantage has 
heen taken even of this lever on behalf of the country. More- 
over, it is fairly clear that an altogether insufficiently wide 
Imperial view of telegraphic communication bag as yet been 
taken by the responsible Government ofhicials. 

The question is whether telegraphic links are not intended 
to serve a wider and grander use to the community than the 
building-up of dividends. If the answer is in the affirmative, 
this raises another question—t.e., whether inter-Imperial com- 
munication should not be put on the same footing as the 
Navy, Army and Air Force—forming as it does one of the 
most important strategic weapons. If that is admitted, then 
surely it would be far more suitably charged proportionately 
on the estimates of these three defence departments—and 
possibly also of others—than several items which are now a 
subject of public taxation. 

We have, too, to ask ourselves (1) whether inter-Imperial 
trade cannot be greatly assisted by a considerable reduction 
in the Imperial telegraph rates, and, if so, (2) whether thig 
object should not come before any vested interests where the 
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two run counter? Is the nation to be sacrificed to vested 
interests, or is the nation to prevail where public and private 
interests do not coincide? It is obvious that they do not 
coincide, seeing that (a) the rates to outlying branches of the 
Empire at present bear some sort of proportion to distance, 
(b) the rates to some foreign countries are distinctly more 
favourable than to certain portions of the Empire. 

It is necessary primarily to regard telegraphic communica- 
tion from the standpoint of what it can achieve for the country 
and Eimpire in the matter of security and trade development, 
rather than mainly as a dividend-earning concern. It should 
be remembered, too, in this connection that Empire trade js 
dependent on Empire security. 

What has been impled above points to either (a) the 
ownership or purchase by the State of at least one main trunk 
of inter-Imperial cables, supplemented by the aforesaid wire- 
less chain, both being run at a quite low, common, Imperial 
rate, or alternatively to (b) substantial subsidies being paid to 
those cable companies whose rebates have so far not only been 
too tardy but too insufficient in character to be of any great 
value to the nation. 

It appears to the author that many people generalise too 
much against nationalisation on principle. One of the most 
popular stock arguments against nationalisation is that every 
business that has been touched by Government departments 
has always been unsatisfactorily ‘‘run’’ as compared with 
similar efforts by private enterprise. Surely, however, all that 
that really points to is that Government offices are not worked 
on business principles by business nen. That state of things 
would require to be entirely changed. , 

Whether State ownership should ever be applied is, of 
course, a big question, but in any case it will surely be obvious 
—in view of what has been said—that in national and Imperial 
interests some sort of State control is desirable in the matter 
of inter-[mperial communications generally. A controlling 
organisation of some sort seems to be called for, if only for 
watching and securing public interests, where clashing with 
private interests, in return for favours granted by the State. 

The author has for some 17 years advocated an Inter-Depart- 
mental Board to deal with inter-Imperial telegraphy of all 
sorts. By this scheme all the Goverment Departments con- 
cerned were to be represented and meet periodically to discuss 
and settle all important matters as they arose. 

The war made it clear to the Government that something of 
the sort was necessary; and the beginning of the present year 
saw the establishinent of the Board here described, with a 
highly satisfactory chairman in Lord Milner—the whole com- 
ing under the wgis of the Committee for Imperial Defence. 


INSTITUTION OF ELECTRICAL 
ENGINEERS.. 


THE 


o a EN 
NORTH-EASTERN CENTRE. 


THE first meeting of the 1919-20 session of the North-eastern 
Centre of the I.E.E. was held at Newcastle-upon-Tyne on 
October 2th. Mr. A. P. Pyne, the retiring chairman, pre- 
sided, and in welcoming Mr. W. Cross to the chair, said that 
that gentleman came at an important moment, when all sorts 
of schemes were in the air for reconstruction. They wanted to 
help on all enterprise, and if only men would sink their 
differences, work for the common good, and get the maximum 
ontput, there was hope. He was not a pessimist, but he 
found that while in certain industries the Germans were not 
doing better than they were here, in other industries Germany 
wag getting ahead. They were working with a tenacity of 
purpose that was unknown here, and which would enable 
them to enjoy the position they had before the war. 

Mr. W. Cross, having taken the chair, delivered his address 
upon ‘‘Some Notes upon the Installation and Maintenance 
of Electrical Apparatus.” He said: The efficient installation 
of electrical apparatus depended chiefly on attention to detail, 
and the aim of those carrying out such work should be to 
obtain: (1) Reliability, for the resultant cost of a breakdown 
might be many times the cost of the faulty apparatus; (2) 
Jow first cost, which was especially required to-day, and 
should always be kept in view, as the more expensive material 
was by no means the most suitable in every case; (3) ease 
of maintenance and repair; not only because this cost should 
be as small as possible, but because time was usually of preat 
jmportance. Many sets of rules had been drafted for in- 
stallation work, but many of them were not clear, and con- 
tradicted one another: in most cases they were not enforced 
and observed fully. He thought one set of rules should be 
drawn up, stating certain broad principles, and should be 
observed in all cases. Those rules should call for the minimuin 
requirements to ensure reasonable safety instead of insisting 
upon the use of the most expensive apparatus as occurred in 
sorme cases at present The lay-out of an installation was 
most important, and should be arranged with a view to any 
likely extensions, as Well as the numediate work in hand, by 
Which means expense might be saved in’ the future. The 
number of fuses, switches, and other controls, should be 
reduced to a minimum, as each joint, or piece of apparatus, 
was a possible source of breakdown. Almost invariably the 


distribution-board system of wiring was best. He considered 
all two-wire circuits, except on concentric systems, should be 
protected on both poles, even if one pole were connected 
with the middle wire of a D.c. three-wire system, or to the 
neutral of a three-phase system, as by that means testing 
and disconnection were facilitated. It was worth taking 
trouble to see that the controlling apparatus was arranged 
most conveniently for the user. Regarding systems of factory 
lighting, it would generally be found that general rather 
than local lighting would yive the best results, as it enabled 
work tu be carried out in any part of the room without alter- 
ing the position of the lamps. In engineering shops and 
suvilar buildings, if efficient reflectors were used, about 3 
candle-ft. gave a good illumination, and in offices about 4 
candle-ft. was required. The number and size of lamps 
would depend upon architectural features. In many cases 
it was most economical to use high c.P., half-watt lamps. He 
was unable to discover a satisfactory specification for cable 
which would reject poor quality, and pass cable of a good 
lasting quality, and he found it necessary to trust almost 
entirely to the reputation of the makers. ‘'lhey had had more 
trouble with cable made to a stringent Government specitica- 
tion than with a much cheaper cable by an old-established 
firm. He could remember few instances of true cable break- 
downs. In most cases the faults arose from mechanical or 
chemical external injury. To obtain the greatest economy, the 
size of cable should be calculated by Kelvin’s law, which stated 
that the loss of energy in the line should equal the interest 
on cost and depreciation of the line, but the satisfactory 
working of apparatus, and the need of standardising the 
voltage (all same volts) prevented this law being observed 
in most cases of internal tubing. The I.E.E. Rule (40) did 
not specify any voltage drop. Paper insulated cable could 
safely carry more current than V.I.R. cable of the same size. 
Owing to the reduced carrying capacity of large cables, it was 
sometimes cheaper to use two or more cables instead of one, 
but each case must be considered on its merits. For V.LR. 
cables he found supporting on porcelain insulators, with 
tubing where subject to mechanical Injury, was the most satis- 
factory method (apart from its low cost) in engineering shops, 
but was not suitable for houses, oflices, or similarly constructed 
buildings. The metal covered system he had not found satis- 
factory for 240-volt D.C., probably through the bad earthing 
of the covering. He thought the methods of bonding might 
be improved, and that a conduit box with cone nipple and 
lead wool for bonding the metal covering to the box, would 
be satisfactory. Wood casing made a sound job when the 
situation was dry and free from chemicals, but it required 
more labour. With wood casing it was safer to have cables 
of differing polarity in the same groove, as a fault then would 
blow the fuse more quickly. With close joint tubing very 
few faults had occurred; screwed tubing where insulators 
were unsuitable, was the best system to use, although the 
cost was great. The method of leading cables into apparatus 
and connecting up deserved more attention than was usual. 
The arrangement of Jleading-in cables, connecting up, and 
fault finding for motors was badly designed. A terminal 
plate should be provided to which all connections of field 
coils, armatures, rotors, and stators, should be brought. All 
terminals should be marked in a standard method. Earthing 
in factories should receive more attention than was usually 
the case. Bolts and nuts were not efficient, their resistance 
being high. In conclusion, he urged that the rating of 
apparatus should receive more attention, and instanced 
switches, few of which would break properly the current 
for which they were rated, for 100 times. It was also very 
desirable that material should be standardised, which would 
eliminate one of the principal troubles of maintenance. Mam- 
tenance was often neglected, and it was surprising that more 
accidents did not occur. labour was one of the most im- 
portant factors in an efficient installation. He would rather 
have poor material and good labour, than good material and 
bad labour. 
DISCUSSION, 


Mr. A.. P. Pyne agreed with Mr. Cross’s conclusions. It 
did not seem possible to draw up a specification for cables 
that could not be got over by the makers. The oil switch 
difficulty was an old one; he had seen a battery of switches 
which could not be connected until they had been altered by 
the erectors. The bell test for earthing answered reasonably 
well, and he did not know a better one. He emphasised the 
chairman’s remarks as to the inetticiency of workmanship; 
one ‘‘electrician’’ he had employed did not know what a 
distribution box was. 

Mr. CARTER said that the protection of neutral wires Was 
important: while he agreed that it was better to protect, 2t 
must be very carefully done. While it was quite true that 
they wanted to keep the first cost of installations low, they 
should define the word “low ” very carefully. He had heard 
of a case where a contractor was 50 per cent. above the next 
tenderer, and 100 per cent. above the lowest, and his tender 
was accepted without the slightest hesitation because of the 
character of his work. He thought if the principal draughts- 
men were allowed occasionally to go out and see the wor 
that was going on, it would tend to improve the standard 
of the work. 

Mr. Pinkney agreed that it was probably better to have 
good workmanship and inferior material than the reverse. 
He really thought that the greatest difficulty was in getting 
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adequate supervision. It was extremely difficult to get work- 
men who were anxious to do a craftsman’s job. They seemed 
to aim at doing as little as possible, and getting as much as 
possible, therefore, there was much greater need for super- 
vision than in the past. Would it not be possible, he asked, 
for the Contractors’ Associations to arrange for joint super- 
vision, 60 that a job might be supervised as many honrs as 
it was minutes now? 

Mr. H. W. CLOTHIER said one of the great troubles was that 
of protection. He believed that in the course of time this 
would be eliminated by having every conductor completely 
metal clad. ‘To his mind it seemed that anything but a 
complete metal-clad system was only of a temporary character. 


t 


INDUSTRIAL POISONING, 


In the annual report for 1918, of H.M. Chief Inspector 
of Factories and Workshops, the opportunity. is taken by 
Dr. T. M. Legge of reviewing briefly the incidence 
of poisoning and industrial disease during the last four 
years. In what follows the principal numbers relate to 
cases, the smaller figures to deaths. The reported cases of 
lead poisoning are given as follows: 1918, 144 *'; 1917, 317?'; 
1916, 348%; 1915, 381?'; 1906-8, 619° ; 1900, 1,058° - the 
electric accumulator industry being placed thirteenth in the 
list with the following number of cases: 1918, 16; 1917, 27 °; 
1916, 44°; 1915, 64; 1906-8, 24; 1900, 33. Lead usually takes 
months or years to show its effects, and there has been no in- 
crease in the number of women reported as suffering. Figures 
for certain trades show marked diminution, no doubt due to 
the cessation of work during the war. The manufacture of 
accumulators for submarines and other purposes during the 
war was carried on at very high pressure, and accounts for 
the high figure reached in 1915. In this industry there ig 
perhaps more handling than in any other, and to ensure 
safety meticulous attention to detail in exhaust ventilation 
applied to the many points at which dust can arise, is neces- 
sary. Study of the movements of the worker, with the object 
of simplifying the way in which the dangerous processes are 
carried on, would tend to increase the margin of safety. 
Sustained effort will be required to prevent as far as possible 
the cases of lead poisoning from increasing again in peace 
time. Little more is to be learned as to how lead poisoning 
is caused, and it can be taken as axiomatic that all risk lies 
in inhalation of dust and fume. These removed or prevented 
there will be no lead poisoning. 

In summarising 1,208 cases of mercurial poisoning between 
May, 1899, and December last, the electric meter industry 
occupies fourth place in the list with 4 cases, and the 
mercury lamp trade ninth with three cases. A committee of 
employers is now going fully into the question of Improving 
the conditions. Three unusual cases occurred in rubbing a 
anixture of tin and mercury on tins. The latter were after- 
wards brushed, and it was in inhaling the dust while brushing 
that the danger arose. 

Of the total cases of power gas poisoning in two years, three 
were due to feeding operations and 16 to cleaning and repair- 
ing. Three occurred to men some distance away on to whom 
the fumes were blown. Mr. Shuter (Leeds) gives an account 
of one case showing the danger from underground flues: 
Two women who remained in an office all night were both 
found dead in the morning. The nearest flue was 30 ft. 
away, but on old disused flue was discovered only 6 ft. away: 
this was connected with the flue in use, but had been bricked 
off, and formed a cul de sac; the conelusion come to was 
that some yas percolated through the bricks and found its 
way into the office. In another case at least twelve persons 
were somewhat seriously affected by gas from a sub- 
terranean fire. It appears that a duct from a blower, 
made of brick, leaked, allowing the blast to penetrate to 
the subterranean fire, so keeping it up. The gas presumably 
had generally escaped by surface cracks, but as the ground 
at the time was frozen it found a way of escape through the 

oor of the workrooms. The certifying surgeon reported that 
the worst cases complained of icy coldness of the feet, intense 
headache and giddiness. In one case a radiant heat apparatus 
Was necessary to restore circulation to the extremities. 

In January, 1918, two fatal cases of purpura hamorrhajica 
were reported from Edinburgh. The illness affected two men 
employed as rubber spreaders, and these are the first cases of 
chronic benzol poisoning known to have occurred in this 
country. The rubber was dissolved in benzene (crystallisable 

¢nzol), the solvent previously used having been coal-tar naph- 
tha. Approximately three months elapsed between the cou- 
mencement of intoxication and the onset of acute symptoms, 

ie history of these cases was practically identical, both were 
young and apparently healthy men. In July, 1918, a third 
fatal case was reported: in this case benzene was used as a 
solvent, and it isa case in point showing the adverse effect of 
accidentally diminishing ventilation where fumes from ben- 
zene or similar bodies are given off. In view of the dangers 
disclosed the alternatives are either to stop the use of benzol 
or to increase the ventilation. Alternatives to benzol have 
been considered, and it appears that xylol compound can be 


used as a rubber solvent with, at any rate, very much less 
danger than benzene. - ae 

Dr. Bridge investigated the condition known as oil derma- 
titis, which proved very troublesome in engineering works 
during. the war, arising from cutting oils and compounds, 
and soluble oils used on automatic lathes and similar machines. 
He describes the affections of the skin as due to the blocking 
of the hair follicles and ducts of the sebaceous glands by a 
paste of oil and dirt. l , 

Injury to tbe skin is the primary factor in the production 
of septic infection, and as lubricating fluids contain sharp 
particles in suspension, mere movement of the fingers or 
leaning the arms on the work may produce sufticient injury 
to the skin to cause the primary lesion, through which the 
germ enters. For prevention, cleanliness of the workers’ 
hands and arms, and the removal of the oil and dirt, unavoid- 
ably present, is essential. Dr. Bridge deseribes as having 
proved satisfactory, not only in prevention, but also in curing 
the condition, washing with ether soap, and powdering the 
arms before and after work with equal parts of zinc oxide and 
starch. 


RAILWAY ELECTRIFICATION IN 
SOUTH AFRICA. 


THe advantages of the electrification of certain sections 
of the South African railways are set forth in con- 
siderable detail in a report by Messrs. Merz & Mc- 
Lellan, which was published recently. The sections considered 
are confined to four divisions. The first comprises the 
main line from Capetown to Touws River and sub- 
urban lines in the Peninsula. An estimated return on the 
net capital outlay of 12.1 on the main line séction, 10 per 
cent. on the Simonstown branch, 8.1 on the Sea Point line, 
80.5 on the Docks branch, and 9.7 in the Docks area is ex- 
pected. The second section comprises the Natal main line 
trom Durban to Glencoe, whereon a return of 40.3 per cent. 
is anticipated, and the Glencoe Vryheid East branch, with 
a return of 12.5 per cent. The third section is the Witbank- 
Germiston-Randfontein line, where the return is estimated 
at 10.8 per cent., while the fonrth section is the Delagoa Bay 
line between Witbank and Komati Poort, and here the 
return is expected to be 5.6 per cent. Thus the conversion of 
the main line in Natal is by far the most profitable. The 
introduction of electric traction would avert the necessity for 
doubling the line, traffic on which is approaching the limit 
of capacity for a single track. A number of advantages to be 
derived from the conversion are enumerated. As it is out of 
the question to take in hand simultaneously the whole scheme 
of electrification, the report recommends steps for the con- 
version of the line between Durban and Glencoe to be put 
in hand immediately, then successively the Rand line, Vry- 
heid East, branch Cape lines, and finally, that the Witbank- 
Komati Poort section should be electrified. The report goes 
into the comparative inerits for the electrification by the 
D.C., single-phase, and three-phase systems. 1t expresses the 
opinion that the D.C. system is the best adapted to the general 
requirements in South Africa, and recommends its adoption. 
The narrowness of the gauge to some extent restricts the use 
of high-voltage motors, but the report states that investigators 
have come to the conclusion that it is practicable and de- 
sirable that the average voltage of supply to trains should be 
three thousand. It is recommended that the overhead system 
of transmission should be adopted. For main line traftic it is 
proposed to use goods locomotives with tractive effort of 
45,000 lb., compared with 53,750 lb. of the present Mallet 
articulated type, and passenger locomotives with tractive 
effort of about 30,000 Ib., which would be capable of hauling a 
600-ton load up a gradient of one in sixty. It is proposed to 
Increase very substantially the general speed of goods traftic. 
Provision will be made for a speed of 20 to 23 M.P.H. up ruling 
gradients by goods trains, and 28 to 29 M.Pp.H. for passenger 
trains, while for Jevel parts provision will be made for an 
express passenger locomotive to haul 15 inain-line coaches at 
not less than 55 M.p.H. For suburban services, trains will be 
made up on the multiple unit system, each unit consisting 
of motor and trailing coaches. In this way during rush 
hours trains will be composed of four or five units (eight or 
ten coaches), while at other times two units might suffice. 
One feature of electrical working in South Africa is that traing 
running down long gradients would make use of regenerative 
breaking. © Comparison is made with the test made 
with a locomotive of the 12th class, with a load of 
about 1,200 tons, on a run from Witbank to Ger- 
miston, which covered the distance in 3 hours 45 minutes, 
exclusive of stops, Whereas an electric locomotive would 
take 2% hours 30 minutes. If it should be decided to 
electrify the line throuch from Capetown to Johannesburg, 
it is not thought that there will be any difficulty in covering 
the whole distance in 24 hours. There is no reason to antici- 
pate that electrification. will give rise to any increase in re- 
ceipts, but the reduction in working expenses will be very 
considerable. Improvement in the suburban passenger service 
will consist in speeding un the service, and in providing more 
trains to accommodate additional passengers. A further portion 
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of the report deals with the supply of power for the electrifica- 
tion, and is full and detailed. It takes into account the possi- 
bility of electrification being extended beyond the sections 
already mentoned, and of energy being generated for other 
than railway purposes. The report does not anticipate any sub- 
stantial gain from the utilisation of water power for the 
generation of energy. It suggests for Natal lines the erection 
of power stations at Durban and Tayside, near Glencoe. Tor 
the Rand line, power might be taken partly from a station on 
the Great Olifant’s river and partly from the existing network 
of the Victoria Falls Co. For the eastern line a power station 
should be provided at Komati Poort, and for lines radiating 
from Capetown there should be a power station near Capetown 
and another at Touws River. At Capetown a combined station 
is suggested as capable of developing power for railways, tram- 
ways, and municipal requirements. In a detailed considera- 
tion of various sections, the report deals with acceleration 
and provision to be made for new rolling stock, the number 
of locomotives set free for use elsewhere, &c. It anticipates 
an increased average speed of about 25 per cent. on suburban 
lines in the Peninsula, and provision is made for increasing 
train miles from 623,000 per annum to 766,000, while on the 
Randfontein-Springs section the increased speed would vary 
from 16 per cent. between Johannesburg and Germiston to 
B4 per cent. for trains for the whole distance between Band- 
fontein and Benoni. The proposed new service provides for 
an increase of 66 per cent. in train mileage on an ordinary 
week-day. There are a number of statistical tables attached 
to the report —S.4. Mining and Engineering Journal. 
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NEW PATENTS APPLIED FOR, 1919. 
: (NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mrssrs. Sseton-Jonges, O'DeLL ano 
STErHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1, 


24,950. 


Starting electric generator plints driven by internal-courbustion 
engines, &."" 1, B. Brarerc. October 13th. 

24,961. “ Electrically-operated hoisting devices. P, Seeek. October 13th. 
24,975. * Electric accumulators.” F. C. STOCKEL. October I3th. 


24,985. “ Visual and audible electric indicators. ®” J. G. Rose. October ith. 
24,995. “ Combination short circuiting Xe” F. 
Crew, F. Peart, and A. H. Ruppie. October 13th. 
25.022. “ Means for attaching magnetos, dynamos, &c 
F. W. Berwick & Co. and M. H. L. SIZMRE. 
25,033. “ Sparking plugs.” J. Hasman. 


switch for motor cats, 


» tO motors, & | 
October 13th. 


October 13th. 


ean ri “ Wireless telegraphy, &c."" S. BryDon and S. Jonsson. Octa- 
25,052. “Electric furnaces M. R. Tre wsour., Ortober 13th. (United 


States, March 24th, 1916.\ 


25,053. “ Electric commutating or switching." W. A. Prick. O. tober Path, 

29.065. Electric tramear pole end.” S. D. Master. October 13th. 

25 06 he; ite ” CG 

Se a “ Electrice switches.” C. G. BENNETT and H. Garne. October lah, 

1.) ix i r -i A , oj 

9,085, * Electric heating apparatus. B. Thowas and E. THOMAS, Octo- 
ber l4th. 

25,088. “* Continuity electricity, conducturs,"" © W. Asttey and Bknisu 
Instcatep & Hersey Casies, Lip. October lth. 

Srana ai . : : 

2), LOS Blectric switches, isolating links. 4e” R. T 

, s Sy . 3 x 5 Oot - 

ber 14th. : i R g 

I: 19 as 7 . š : 

=) .120. l High- and low-tension distributor of electricity for inition >n 
motor engines.” T. W. Cueetuim. October 14th. . , 

953 124 ts Iy er ates " i $ i 

od Lot. gmon devices of  internal-combustior A 
Be Be ar stion enpines | Wani. 


23 134. “Sparking plugs. G. E. PARKER. 
25,136. “ Electric signal systems.” 
25.160. “Machine switching tele 
and WESTFRN ErecrRic Co, October 
25,163. * Electro-medical apparatus ®© C, 


Octobri lith. 
A. J. Joyce. October lath. 


Pos iniowssry 


Riein, October lth. 


> 17) ds s 7 7 

23.1; F lectrice contact Maker for railways © N. P. Rok. October beh 

or =. as aie 3 i š : p ou 

25,173 Railway block section detector." N, P. Rog. Octohes 4th 

)- ad éi boj j l 

35,176. Pncumatically-oper: i i 

, wileay-operated controllers for electric te 3 

THOMSON-HoUSTON Co, A A 


(General Electric Co.) October Hth, 


25,177. ** Electrically-driyv 
een aE = en planers, &e."" METROFOLITAN-\ 1 : “abe 
TRICAL Co. and LL. MULER. October 14th. “3 my eee 
9s 31 oe [> d 
25,182, Electrodes, welding “ri slicks." E 
Se adn » We € rods, and soldering sticks. EO H. Jows. 
23.227. “ Thermo electric svs 
yal s Svstem and means for zi ies ae 
E D rome eee A Producing electrical energy 
25,230. “ Magneto hand L Tess : 
ber Leek. & ind lamps A. E. Ancoro and A. H, Riise Oris. 
25,245. “ Interlinking electric r stati ‘ : 
ae piece oes power ae A. M. TAYLOR. Ox tuber Toth 
Sieht ‘ í Or Transmitting and receiving electric oscillations | 
Bede VLUG. October loth. (Germany, August 19th.) : eg ne 
25.285. *" Electric v C ven 
285. ocket lamps. ( LTS 'S z f 
Aee aa E ps o BOLTSHAUSER and Cosvornos Werne 
Nyro . 
poi D ae plugs.” A. Sprott. October 15th 
“290. “ Electric i nition pl i 2 
April Gth) g plug." Derti Co. October loth. (Switzerland, 
95 2 ; 
29,302. Electric ush butte ! 
‘ “Te ‘ utt x 4 2 v b 
Boran 8th) p on switches. A. CESARO, October 15th. (Italy, 
25%07, e Bar windi i 
ere : ings for electric shines." 
(Germany, May 4th, 191.) gee ats Roimh rene snes 
25.356, “ Electrical e; i i 
i 3 al earthin vices,” N warn 
25,369. B devices, R. S. Woops, October 16th. 


* Telegraph Printing systems ” 
a : J g systems, 
ae Co. and S, R. Smin. October 16th 
25.381. Device for clean; 5 ag ' C.K 
Eo 13th.) cleaning sparking plugs.” C. Keren 
25,386. “ Conduits for electric 


AUTOMATIC TEL ErnoNeE MANUFACTUR- 


Ek. October 16th. 


Oe ak wires or Conductors.” J. H ME-EDWARES. 
25,403. °° Radio-signallin 
: a ad 2 systems" ` ` CAN 
l6th. (United States, October loth. 1918), Be e ENSA Outuber 
25,416. “ Electrica 


lly-insulutin J : ai ’ 
` VARN RB rail joints.’ W., “2 . 
IUNAL CO. and B. R Witts. October leth. ONERA INTERLOCKING 


25,417. “ Insulating material for electrical purposes.” 
LOCKING Stcnac Co. and B, R. Wits. October 16th. 


25,419. “ Electrodes for secondary batteries.” T. D. Gregnury and Vicxins, 


W. R. Syxas. Ix. 


Lro. October 16th. 

25,420. ‘Dynamo electric machines.” A  COURTIADE. Octuber Jé:h 
(France, July 18th, 1916.) 

25,426. ‘* Electrical petrol vaporizer for carburettors." IL p Ganix, 
October 16th. 

25,434. “Incandescent electric lamps for automobiles, &e.” Benares, Lio, 
and A. Reeves. October 17th. 

25,435. “ Renewals of filaments in metal-filament electric lamps.” §, 


Coxon and W. A. WiiitaAmM. October 17th. 
25,440. “Electric clocks.” A. E. J. Batt and I. H. Parsons. October Mth. 


25,456. “ Electrical distribution in alternating current system.” A. Ņ. 
Taytor. October 17th. 


25,466. *" Jointing metallic sheathed electric cables.” CALLENDER's Case & 
ConsTRUCTION Co. and A. E. Witson. October 17th. 


25,467. “ Spring contacts for electric switch of switch fuse handks” 
CALLENDER’S CBLE & Constkuction Co. and F. Moor. October 17th. 

25,474. “ Electrical indicating apparatus for transmission of orders, &." 
F. R. Hosty and J. G. Hoorrr. October 17th. 

25,475. “ Electrical hot plates, &c.” G. P. Cosway. October 17th. 


25,485. ‘“ Balancing means for polyphase electric current systems." Meiku- 
POLITAN-VICKERS Exectric Co. October 17th. (United States, October Mi, 
1918.) 


25,487. “ Insulation and protection of live electric rails and gutters, de” 
R. Atrwater. October 17th. 


25,497.‘ Process for production of zinc battery elements." S. O. Cowen 
Cores. October 17th. 


20,005. ‘* Paste for storage battery plates." T. A. Wriiarp. October Iih. 

25,509. “ Electrical commutators.”” R. S. Dani. October 17th. Denmark, 
October 16th, 1918.) 

25,518. ‘* Dynamo-electric machines.” 
H. Clifford.) October 17th. 


25,553. “ Metal electrodes for welding or deposition of metal." F. A. 
Aikixs and RyLanps Bros. October 18th. 


Baron Ciitrorp oF Cnupieicn. (W. 


25,558. ‘‘ Electric furnaces.’ J. Harrison. October 18th. 
20,009. “ Dynamo-electric machines." G. SCHROEDER. October 18th. 
25,960. ‘‘ Electro-magnetic mechanisms for telegraphic purposes.” Alto 


MATIC TELEPHONE MANUFACTURING Co. and S. R. Sui. October 18th. 


29,063. ‘‘ Electric hand lamps.” T. W. Rainn and Ruino & Co. Orto- 
ber 18th. 

25,566. ‘* Electric light wiring systems.” R. S. Woops, October bath. 

25,581. “ Electric moturs.” G. D. Mann and W. Purpen. October Isih. 

25,598. “ Magneto-electric machines.” M. M. CarpeLLINO. October lath. 

25,609. " Sronpings tor electric machines.’ A. W. Towkins, Otuber lbu. 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will te 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
17,01.  bebetkic SIGNALIING APPARATUS. F. S. S. Wates, November ith, 
1917. (132,818.) 
19:18. 
7,718. PRIGH-PREQULENCY = DYNAMO-ELECTRIC MACHINES WAIHO TERBINE | DRIVE. 
Allgemeine Elektricitats-Ges, January 24th, 19417. (116,088.) : 
13,021. IGnition pevices. E. C. R. Marks. (Splicdorf Electric Cu) 
August 20th, 1918. (132,840.) 
15,592. ALTERNATING ELECIRIC CURRENT MaCHINES. British Thomson-Houston 
Co. (General Electric Co.) September 25th, 1918. (132,876.) 


15,600. Evectric FUrnaces. E. L. Crosby. September 25th, 1918. (182.879) 


16,337. ELECTRIC SIGNALLING SYSTEMS, SUCH AS ARE USED IN MINES. Wik 
matic Telephone Manufacturing Co. and C. Remington, October Bth, 1918. 
(132,03. ) 


16,659. PROTECTIVE AKRANGEMENTS FOR FLECIRIC DISTRIBUTING CABI s Da 
LIKE. Electric Improvements, Ltd., and J. R. Beard, October lth, 05. 
(132,909, 

18,420. SPRING CONTACT CLIPS FOK KEPL ACG MENT ELECTRIC FUsks. J. H. Collie. 


November llth, 1918, (132, 92s.) 


I5 928. ELECTRIC switcnHes., A. H. Railing, ©. C. Garrard, and A F. 
Searle, November 19th, 19158. (132,935) 

21,105. ELECTRICAL MEANS FOR LOCATING Masses OF METAL. Je Neale, Decem- 
leg Usth, 1919. (132,956.) 

1919. 

10,570. PRESSES FOR ASSEMBIING THR PAKIS OF SPAKKING ELEGS. A. yenir! 
May dst, 1919. (132,994.) 

12.700. ELECTRIC SUPPIY SYSTEMS FOR LSE ON SHIPS. O. E. Jorgenson. 


May 20th, 1919. (123,002 ) 


15,451. CONTACT PINS FOR ELECTRH 
O. Kring. June 19th, 1919, 


CONNECTING O. Stalhane and O. 


(133,010) 


PLUGS. 


Electricity from the Wind.—During the coal famine 
caused by the war many attempts were made in America to 
improve the working of the windmills geared to dynamos to 
generate electricity. About 250 installations on farms an 
small estates have proved fairly satisfactory. Many gee 
ments in this connection were carried out. During abou 
one-third of the year there was either complete absence i 
excess of wind, and the force available was very variable. : 
Was nevertheless found possible to save fuel for steam or ae 

iven power producers. The cost per KW.-hour from peat-g8: 
fired plant is approximately the same as from a tu 
driven installation. Attempts were made to design spate 
three-phase generators capable of maintaining constant vo 
tage independent of the speed of the mill, special ae 
being also paid to automatic adjustment of the sails in orde 
to reduce the cost of attendance. A mechanical cont 
effects a turning movement of the sails so that during ee 
high winds these ocenpy a position parallel to the waste 
ot the wind, thus avoiding damage to the mill. Attention È 
also been paid to gearing and bearings to minimise agar 
transmission from the sails to the dynamo.—Manches 
Weekly Times. 
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“ELECTRICAL REVIEW” : TIME OF PUBLICATION. 


Readers who are receiving their copies of the 
ELECTRICAL REVIEW a litle later than formerly, 
are reminded that as the result of changes in 
Printing arrangements and in oonsequence of 
rapidly increasing circulation, publication recently 
had to be deferred until Friday afternoon. The 
REVIEW is now on sale in Londen at 4 p.m. on 
Fridays; copies sent by post or obtained through 
lecal agente should reach the hands of subscribers 


on Saturday mornings. 


THE INDUSTRIAL RESTORATION OF 
BELGIUM. 


A VERY useful purpose is being served by the Central 
Information Office at 54, Rue des Colonies, Brussels, which 
was established by the Belgian Ministry for Economic 
Affairs a few months ayo, Apart from the Press Burean 
and the Bureau of Tourism, the office comprises a Bureau 
of Economic Affairs which has investigated every field of 
activity in Belgium, and has centralised statistics both 
from private and (iovernment sources; and as a conse- 
quence the oftice possesses detailed and general information 
concerning industries and firms, including import and 
export figures before the war and since the armistice, 
records of production of the coal industry and general records _ 
of all public enterprises for the reconstruction of the 
country. Not only so, but the statistics are being kept up 
to date by a service which is in close connection with the 
leading industries and national financiers ; and much of the 
information is embodied in leaflets which are being dis- 
tributed in English for general use. 

Among the leaflets, attention may be first directed to 
those which refer to coul and iron and steel. The coal 
industry suffered the least from the German invasion, 
because the (iermans required the coal for their own 
purposes, and it was, therefore, possible for the production 
of coal to be increased in July of the present year to 83° 
per cent. of the total monthly output in 1914. On the ` 
other hand, the iron and steel works were left untouched 
during the first three years of the war, and were subsequently 
subjected to a method of systematic destruction and pillage. 
The damage done to the iron and steel works, the demolition 
of plant, and the theft of machines were on such an 
enormous scale that complete reparation will occupy a con- 
siderable time, but notwithstanding all difficulties and the 
future uncertainty, work is being gradually resumed at 
nearly all the works; and it is estimated that the pro- , 
duction of pig-iron now represents 51 per cent. of the 
normal output, and that of steel 27 per cent. of the normal 
rate, Among other plant at the Ougrie works of the 
Ougrée-Marihaye Co, 178 electric motors, totalling 
4,550 H.P, and 18 gas and steam engines, totalling 
removed or destroyed. At the 


9400 H.P., were 
Cockerill works at Seraing, all the dynumos were 
marked for export when the Armistice arrived. 


Quoting from the pamphlet on iron and steel, we 
are told that the electrical plant at the Cockerill works 
“iga wonderful one, so wonderful and powerful, in fact, 
that it inspired the German military commanders with the 
idea of an enormous plot against them. One day several 
high officers appeared at the works, summoned the director 
and the chief electrician, declared they had been warned 
that wires extending from the Cockerill plant to every part 
of the surrounding territory were connected with mines 
powerful enough to blow the entire German Army into 
atoms, and, naturally, they wanted to know where those 
wires were. Unless they found out they would themselves 
do a little electrocuting. But the directors could not give 
them any information, for the very good reason that the 
wires were non-existent, The Germans were only partially 
convinced of the truth of the denial, and dug an enormous 
trench around the steel mills to try to locate the cables. 
They had their trouble for their pains.” Another incident 
relates to the Dyle and Bacalan works at Louvain, where 
the shops were burnt, furnaces demolished, and the equip- 
ment removed. There was one large electric travelling 
crane of great power. It has been identified at Zwickau, 
Saxony, but the Germans are not anxious to return it, and 


are objecting. 
D 
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The pamphlet dealing with the railways shows that 930 
miles had been destroyed when the Armistice was signed, 
but the work of repair and reconstruction of lines, bridges 
and equipment had been so rapid that a length of only 34 
miles remains unutilised at present; and the railway 
receipts are greatly increasing. In this connection it is 
mentioned that on ‘account of the growing business with 
the port of Antwerp a Technical Commission has under 
consideration a scheme for the electrification of this line, at 
anestimated expenditure of £600,000, and extensions to other 
lines are expected to be made. Two further leaflets discuss 
the zinc and lead industries and the Belgian ports, whilst 
another pamphlet deals with the recovery of lost machinery. 
The latter states that there were two German organisations 
which were concerned (1) with the destruction of Belgian 
and French factories, and (2) the theft of machinery and 
plant, which were transported to Germany and allotted to 
the highest bidder. These organisations kept an accurate 
record of their work by means of a card-file system, and 
this system was called into use by the Allies for the 
recovery of Belgian and French machinery. The work of 
recovery has been so successful under the charge of the 
Service de la Restitution Industrielle that machines have 
been returning to works all over the country at the rate of 
8.000 tons per week, and the total amount restored by the 
end of August was 39,000 tons. 


GERMAN RAILWAY CONVERSION. 


DURING the past two or three months indefinite reports 
have been in circulation in Germany with reference to the 
projected conversion of the State railways to electric 
traction. ‘These reports were applicable to the Prussian- 
Hessen railways, which represent by far the greatest mileage 
of any of the State railway systems in Germany, although a 
scheme is being promoted by Prussia for the consolidation 
of all the railways into one uniform or national undertaking 
embracing the whole of the country. In the meantime, it 
is specially the Prussian-Hessen network which comes into 
consideration, and on this point the Prussian Minister for 
Railways, in the course of a speech which was delivered 
recently in the Prussian National Assembly, ventured to 
foreshadow the prospective conversion of the railways to 
electric traction. 

At the present time the total length of electrically- 
operated railways throughout Germany is 186 miles, 
although the end of this year is expected to witness the 
inauguration of further sections which will raise the 
mileage to about 230. The reasons why greater progress 
has not been made are attributed by Herr Wittfeld, who 
has prepared the plans for the substitution of electric for 
steam locomotion on the Prussian-Hexsen railways, to 
(1) the war, (2) the circumstance that certain technical 
conditions had first to be fulfilled even before the war, 
and (3) the fact that the military authorities had been 
unable to reconcile themselves to the electrification of the 
railways because an interruption of individual parts would 
jeopardise the working of the whole system. It will be 
seen that the opposition of the military authorities is 
viven the third place among the causes which have delayed 
the development of electric railway working in Germany. 
A reference to the columns of this journal during the past 
1% years would show, however. that the primary reason 
for insignificant progress has lain in the apprehensions 
put forward by the military party. But the war has proved 
that by means of long-range guns. airships and aeroplanes, 
even steam railways possess many vulnerable points of 
attack and of destruction, so that the former advantage of 
steam trains being self-contained units has been considerably 
reduced by the alterations in the conditions of warfare. 

A very hopeful opinion is entertained by Herr Wittfeld 
concerning the adoption of electric traction on the Prussian- 
Hessen railways, which is expected to be completed in 30 
years from the present time. The conversion will permit, 
in the first place, of an increase in the speed ; secondly, a 
considerable economy in the number of railway workers, 


which, based upon present rates of wages, is estimated to 
amount to £15,000,000 per annum ; and, in the third place, 
the expenditure for coal will be reduced by one-half. In 
fact, it is computed that the economy in personnel and in 
coal would suffice to cover the estimated deficit of 
700,000,000 marks (£35,000,000) on the working of the 
Prussian- Hessen State railways in the current financial year. 

The author of the scheme predicts the construction of 
power stations at the sources of production of coal, but 
instead of giving pit coal the preference, he states that it is 
intended to utilise for this purpose the deposite of lignite in 
the districts of Niederlausitz and Bitterfeld, together with 
the peat resources in the country, whilst the use of pit 
coal in Westphalia is given the third place. It is, more- 
over, proposed to treat the lignite and peat in retorts or 
gas producers, and recover the by-products tar, benzol, 
sulphate of ammonia, c., whilst the gas will be utilised in 
gas engines for the production of power, and in some cases 
to drive locomotives. 

The question as to what particular railways will be first 
taken in hand, is answered by the statement that recon- 
struction is already proceeding on the two suburban sections 
between Berlin and Oranienburg and between Berlin and 
Warnau, in the district of Halle and in Silesia, It is 
proposed to continue the electrification of the mountain 
sections in Silesia on the main line eastwards to Breslau, 
and ina northerly direction to Berlin ; to provide a suitable . 
connection with the electric railway system in the Halle 
district, and to extend the latter in a north-easterly 
direction to Berlin. It is considered that Berlin in this 
way can be made the central point of an extensive network 
with extensions to Stettin, Hamburg, Hanover, &c., the 
whole of the railways being operated on the single-phase 
alternating-current system. 


RECENT criticisms of the British glass 
industry should have a_ stimulating 
influence upon the development of that industry notwith- 
standing the protest which has been made against the 
criticisms in question. The fact that scientific and 
illuminating glassware are included in the Government's 
list of unstable key industries, increases rather than other- 
wise the interest of the electrical industry in British glass, 
The experience of the past five years has shown that our 
one-time secrecy in anything connected with chemistry can 
no longer avail if we are to make that progress which is 
essential in the changed condition of things in which we 
now live. It is a realisation of that fact which brought 
into existence the Society of Glass Technology, and later 
the Glass Research Association. With regard to the latter, 
progress has not been very rapid, for such preparatory work 
as is being done is still in the hands. of the Provisional 
Committee, and we cannot expect events to move very 
quickly until the Council and the permanent officers have. 
been elected. It would be grossly unfair to suggest that 
great technical improvements have not been made in 
British glass manufacture, so far as quality of output is 
concerned, since the necessities of the war drove us to make 
endeavours to re-establish the British industry, but its most 
ardent well-wishers would not deny that the whole of our 
attention had, of necessity, to be concentrated upon 
the problems arising out of the need for producing 
goods previously imported from enemy countries, and that 
it is difficult to lay one’s hand upon a really original. 
discovery in connection with glass during the war. 
Undoubtedly, when organised research is established on a 
comprehensive basis, the path will be made easier for 
improvement in manufacturing methods. It is agreed in. 
the industry that, except in some of the larger works, very . 
crude methods are employed in the handling and treatment . 
of materials in glasa works, and there has been too great . 
objection to the introduction of machinery ; but it is only 
an obvious truism to say that that dislike will have to be 
swept away if the trade is to hold its own in foreign compe- 
tition. For the moment, with one or two exceptions, the 
glass industry is protected so far as the home trade 18“ 
concerned, but if it looks to competing in foreign ‘and : 


British Glass. 
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colonial markets, it must put aside any great reliance on the 


advantage of that protection, because no industry can exist 
by ignoring foreign trade and exploiting the home market, 
even if aided permanently by protective measures. However, 
it cannot be hoped that even the unstable key industries 
will be assisted in this way indefinitely, so that it behoves 
the glass industry so to improve its methods that prices 
will fall to a competitive basis. Unless that is done, there 
is bound to be an outcry for a removal of the embargo on 
imports, for whereas we believe the bulk of the buying 
public in this, as in all things, is willing to pay a reason- 
able price for the British article, we fear there is at present 
in many directions a justifiable feeling of indignation and 
irritation at the great disparity between the prices of British 
goods and those which foreign countries are prepared to 


supply at now. 


The Electricity AS everyone interested in electric supply 
(Supply) Bii, COMPANİes knows, tbe Electricity Sapply 
Bill, as it stood at the end of last Session, 


left the companies in a very parlous condition. Clause 7 
had been completed, and the purchase terms under which 
the generating stations were to be taken over were such 
that many-companies would be seriously crippled, and no 
companies could hope to raise further capital from the public 
where there was any likelihood of such purchase taking 
place. The financial outlook of the companies was very 
black indeed. But this week we are able to report that 
the position has been materially retrieved. It had been 
admitted by all sides that electric supply companies had 
been unjustly treated—and Committee B had come to see 
that the companies simply could not carry on in the future 
unless something was done. At this serious juncture 
Mr. J. A. Marriott, the member for Oxford, has earned the 
thanks of every supply company in the kingdom for the 
stateemanlike way in which he has taken the initiative. 
The opportunity occurred on Clause 12, which deals with 
the purchase of the distributing portions of the undertakings. 
Due largely to the convincing way in which Mr. Marriott 
had spoken on his own amendments in this connection, and 
to the representations made direct to the Home Secretary 
by the Provincial Electric Supply Committee, the 
Home Secretary put forward an amendment which goes 
far to make amends for what the companies might 
suffer by the purchase of their generating stations. No 
one could suggest, of course, that equity had been 
attained. There must always be a certain amount of risk 
in relying on making up by No. 2 bargain what has been 
lost in No. 1 bargain, But the margin of uncertainty 
has been so reduced as not to handicap seriously the 
future financial working of the companies. Further, 
there is this point also to the good—the lower the 
price paid for the acquisition of the present generating 
stations by the District Boards or the Joint Electricity 
Authorities, the smaller will be the capital costs with which 
the bulk supply is saddled. So, altogether, the companies 
are to be congratulated on, even in this modified way. getting 
out of what looked like a very serious impasse. 


ew `- _ = Pa 


On Tuesday last our contemporary. 


T 
e ee Nature completed the fiftieth year of its 
existence, being some three years older 
than the ELECTRICAL REVIEW, and its issue of yesterday, 
November 6th, was to be devoted to articles upon the 
scientific progress and developments of the half-century. 
What a half-century that has been! Even during the last 
two or three years, what remarkable developments have 
taken place ! Truly the eminent writers of those articles 
cannot have suffered from any lack of interesting material, 
and we have no doubt that the special issue will prove to 
be Well worthy of this happy occasion. We lonk upon 
Nature as one of the most valuable and ably-conducted 
Scientific journals in existence in this or any country, 
and one which has maintained a high standard of 
patriotism, insight, and progressiveness; we have much 
pleasure, therefore, in offering our congratulations to our 
contemporary, and our sincere wish that it may complete 
the century so well begun, under an equally auspicious 


star ; no limite can be set to the aspirations of science—the 
conquest of one problem merely opens the door to another 
(only last week-end we heard that light bowed to the laws 
of gravitation—and what is gravitation ?), and we believe 
that the second 50 years will prove still more fruitful of 
discovery and invention, duly recorded in Nafwre’s pages. 
By his enthralling book “ Discovery,” Sir R. A. Gregory 
has marked an era, and has given a name to a new 
journal ; he also has performed most valuable work outside 
his’ editorial functions, as our readers are aware, and we 
wish him a long and productive career. : 


ace Some time ago a Committee of the 
Metric Sy: nee Conjoint Board of Scientific Societies 
" drew up a report on the proposition to 


adopt the metric system, which, to the surprise of. most 
men betrayed a disposition to shelve the matter. The 
report was circulated amongst the societies for considera- 
tion, and will come up for discussion before the Conjoint 
Board on Wednesday next. We trust that every supporter 
of the metric system—which is universally used in scientific 
work—will make a special point of attending the meeting 
and throwing his whole weight into the scale in favour of 
the reform which is so long overdue, and which is so 
urgently necessary for the development of our industries. 


Ir would be idle to look to the advo- 

a cates of gas for impartial views on the 
respective merits of gas and electricity, 

and therefore we do not quarrel with Lord Moulton and 
Sir Dugald Clerk, who have jointly taken up the mantle of 
the Jate Prof. V. B. Lewes, and lose no opportunity of 


advertising the former. The very fact that it has been 
necessary to enlist men of their calibre in the capacity 


of gas advocates, shows to what straits the gas industry 


is reduced to keep its end up; it has no difficulty 
in keeping its price up, and long ago passed the 
100 per- cent. increase, whilst electricity supply averages 
about 50 per cent. That is where the heavy capital cost, 
formerly so burdensome to .the electrical industry, has 
proved a blessing in disguise. 

At a meeting of the B.C.G.A., last week, the gentlemen 
above mentioned improved the occasion with a veiled attack 
on the national electricity supply scheme, and claimed for 
gas a variety of advantages which must have sorely 
tried the modesty of the audience; but it was special 
pleading, and begged the question in that it failed to 
take due account of the utilisation factor.: It is all very 
well to compute the quantity of heat contained in the gas 
and electricity delivered to the consumer; but of what 
proportion does he enjoy the benefit ?—not under the 
conditions optimistically foreshadowed by Sir Dugald 
Clerk, when great advances shall have been made in gas- 
consuming appliances, but under the actual conditions of 
use which now obtain, and must continue to obtain for 
years tocome. The answer is crystallised in the accounts 
for lighting, heating, and power, which conclusively show 
that the paper calculations are not in accordance with the 
reality... . 

The far higher efficiency, ease of control, and applica- 
bility to economical management which characterise elec- 
trical apparatus enable them to compare favourably with 
gas-consuming apparatus, and tliey are gaining adoption 
at an accelerating pace. As for lighting—who that has 
used electric lighting would ever wish to use gas again ? 
The gas partisans go so far as to admit a practical equality 
in this connection—from the point of view of coal con- 
sumption ; there is no equality in any other respect, for 
electric lighting, as many honest gas engineers admit, is 
far superior to gas, Hence the gas undertakings are con- 
centrating on a “ heat ” propaganda, and Sir Dugald Clerk 
talks somewhat vaguely of gas power, too; but the gas 
turbine is still hidden in the mists of futurity, and the gas 
engine is no rival to the steam turbine—the big gas engine 
proved a costly experiment in generating stations, and is 


only tolerated now where blast-furnace or coke-oven gas is 


available for next to nothing. For all large powers the 
steam turbine is the only heat engine in the running. 


| 
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COIL IGNITION v. 


MAGNETO IGNITION. 


By C. SYLVESTER, A.M.LE.E. 


Now that the petrol restrictions have been removed, 
everyone who is in the happy position of being able 
to purchase one is looking round for a good motor 
car. 

Pre-war cars are not considered ‘‘ up to much,” 
hence prospective purchasers are literally bom- 
barding the manufacturers, who for either lack of 
material or reconstruction reasons cannot supply, 
with queries concerning the price and probable date 
of the delivery of the new cars. That the 1920 car 
will be a decided improvement upon those of pre- 
war design there is not the slightest doubt. Aero 
design and construction, which the Air Ministry 
practically placed in the hands of the motor car 
engineer, taught the motor car engine designer 
more concerning the use and abuse of material and 
correct design and efficiency than he ever knew 
before, so much so that more than one well-known 
motor car engine manufacturer has designed and 
constructed a motor car engine which embodies the 
same principles as the design of some of the most 
successful aero engines. 

It is quite obvious that all this tends towards effi- 
ciency, a very desirable tendency in these severe 
days, when one has competitors to seriously con- 
sider, even though lack of material is the stumbling 
block in the way of production. 

It is efficiency which will command the world’s 
market, because everyone will desire to receive the 
maximum amount of value for his cash. From 
this it will be seen that it cannot be termed good 
value for money if purchases, say a motor car, for 
instance, are made which are always breaking 
down. 

Although motor car engines have been redesigned 
for the sake of competition and efficiency, and there 
is some competition between motor car manufac- 
turers, it cannot be said that other equally essential 
component parts of the motor car equipment such 
as the lighting sets, or the ignition systems, have 
undergone any great change in design which will 
appeal to the customer in a more attractive manner 
than those already fitted on pre-war cars. 

To show that there is great slackness in this direc- 
tion it may be mentioned that it is a fact that one 
well-known large electrical engineering company 
is actually circularising its customers with its 1913 
circulars, pointing out the advantages (?) of its car 
lighting equipment. 

Such methods may obtain a few orders from a 
few impatient customers who do not mind what 
they get, and who do not consider the ‘‘ upkeep ” 
expenses, but they spell ruin to the manufacturer 
who supplies the out-of-date and undoubtedly in- 
efficient apparatus. 

In this article I do not propose to criticise any 
particular make of engine or car-lighting set, or 
any of the automatic cut-in and cut-out devices 
which are so necessary for an efficient lighting 
system, and which, by the way, have caused so much 
inconvenience and unpleasantness through failure 
at times when they should have been most efficient. 
The requirements of the ideal car-lighting set may 
form the subject of a future article. 

The chief causes of breakdown to a motor car 
equipment may be set out as follows: (1) Engine 
trouble, (2) carburation trouble, (3) ignition trouble. 
The first two items have certainly been improved 
upon, and it is now possible for an engine to be left 
by the roadside, should necessity demand it, for a 
Whole night, with the certainty of being able to 
easily start it on the following morning; almost an 
impossibility a few years ago. Of the third item, 


which is perhaps the most important item in con- 
nection with a motor car engine, it cannot be said 
that any great improvements have been made for 
some years past. ln fact, it is true that no improve- 
ments have been made since the magneto ousted the 
‘“ inefficient ignition coil” from its position as the 
means of producing high-tension sparks across the 
points of a sparking plug. l 

That the magneto was an improvement over the 
induction coil is open to much discussion, and I 
am prepared to say that under pre-war car-lighting 
conditions the magneto was the superior of the two 
systems of ignition; but recent events have proved 
to us that coil ignition is to be preferred to a 
magneto system at any time. 

Before the generator car lighting system was 
adopted, that is, when a special accumulator had to 
be carried for coil ignition purposes, the chief draw- 
backs to this system of ignition were : — 

1. Two accumulators had to be carried if it was 
desired to accomplish a long journey. A change- 
over switch had to be used to disconnect the dis- 
charged battery and to connect in the fully charged 
one. 

2. Sometimes it happened that the accumulators 
were at the garage undergoing charging operations 
at a time when they were required for use. 

3. Sometimes, through taking the cells off charge 
before charging was completed, they gave out after 
the car had travelled some distance. This caused 
considerable inconvenience. 

4. The cost of charging the cells was a consider- 
able expense item on the maintenance charges of 
the car. 

The magneto was welcomed with open arms. 
Why? Because there would be no more break- 
downs, no more charging accumulators, no moré 
expense, no more waiting for cells, in fact, it was 
believed that all one had to do was to turn a handle 
once and an unlimited supply of high-tension cur- — 
rent was available for ignition purposes. Time has 
proved that this was a fallacy. It has proved that 
coil ignition is to be preferred to magneto igni- 
tion, and to substantiate this I may say that some 
of my reasons for making the assertion are as 
follows : — 

1. Since the modern car lighting equipment in- 
cludes a set of accumulators, there is no necessity 
to carry a special accumulator for ignition pur- 
poses. 

2. As the operation of charging is carried out by 
a generator which also forms part of the lighting 
equipment, there is no reason why the cells should 
be removed for charging purposes. 

3. With coil ignition, the same quality of spark 
is obtained at all engine speeds. I have experi- 
mented with ignition coils, and I find that at 80 
R.P.M. the spark is quite as ‘‘ juicy ” as it is at high 
speeds. This must be admitted to be a great ad- 
vantage over the magneto which has a minimum 
speed at which it produces an efficient spark. 

4. The initial cost of the installation of ignition 
coils is much less than that of the magneto: about 
one-third, as a matter of fact, although, of course, 
this would vary with the quality of magneto fitted. 

5. The risk of breakdown is considerably de- 
creased. There is no armature to burn out. There 
is no risk of a breakdown of insulation to earth. 
There are no windings which can be affected by 
damp, since both the primary and secondary coils 
are embedded in a casing of a compound of resin 
and parafin wax. There are no bearings to be 
renewed, and no trouble can be experienced through 
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worn-out carbon brushes which eventually make 
bad contact. 

6. The fair wear and tear costs are practically nil. 
If a magneto has to be repaired the cost will be 
anything from £2 to £5, and sometimes more. As 
a matter of fact no one will undertake to overhaul 
a magneto under £1. l 

Just as aero-engine design and construction taught 
us the essential factors in the design of the efficient 
motor car engine, so the ignition system, or at least 
the inefficient magneto system pointed out the neces- 
sity for a much more reliable system. 

One very successful British aero engine was 
originally fitted with a dual magneto ignition sys- 
tem. Each magneto was fitted upon a small plat- 
form at one end of the engine, and each magneto 
supplied high-tension current to a set of plugs in the 
cylinders on their respective sides of the engine. 

Early in 1918, owing to the severe shortage of 


“magnetos, it was decided to fit an American arrange- 


ment termed the ‘‘ Remy ” on each engine in the 


place of one magneto, that is, each engine was to 


be fitted with one magneto and one Remy. 

The Remy itself consisted of a combined low- 
tension interrupter and high-tension distributor. 
This was fitted to an extension of the engine cam- 
shaft. 

The function of the low-tension interrupter, as 
the term implies, was to interrupt the current 
through the primary coil of an induction coil which 
was fitted on the vacant magneto platform. Of 
the induction coil ends, one end of the primary and 
secondary coils were earthed. The other end of the 
secondary coil was connected, by means of high- 
tension wire, to the centre of a “ wipe” contact 
which, as it rotated with the engine cam-shaft. 
enabled a high-tension spark to jump a gap of about 
.003 in. across to pins which were connected to 
the sparking plugs with high-tension wire. A small 
mica condenser was fitted to eliminate the spark 
across the make-and-break contacts in series with 


the primary coil. This, with a small “ Eureka ” wire 


resistance, in series with the primary coil, to limit 
the amount of current through this coil, made a 
very nice job of it. 

This was thought, and undoubtedly proved to be, 
a very satisfactory means of overcoming the short- 
age of magnetos, and the popularity of the device 
was soon appreciated not only with the various 
fight squadrons in England, but up and down the 
lines in France and Mesopotamia. There were now 
no anxious moments as to whether the magneto was 
going to fire or not when the prop tip was swung. 
At the slightest movement of the propeller, the 
Remy could be depended upon to transmit the neces- 
sary high-tension spark to the points of the sparking 
plugs. The only drawback to the system was that 
current was supplied to the primary coil from accu- 
inulators. 

The result of the satisfactory behaviour of the 
Remy was to be seen when the Americans sent their 
ħrst large aero engine to this country and France; 


this was the Liberty. When it arrived, the first 


thing ignition experts looked for was the system 
of ignition. One had wondered if it would be 
another improvement of the German Bosch, or 
Whether the Dixie had been redesigned. To the 
surprise of almost everyone there were no magnetos 
to be seen. The entire system of ignition was coil 
ignition, the very system that had been turned down 
as obsolete many years ago. The Liberty, as is now 
well known, is a twelve-cylinder engine, V type, 
with six cylinders on each side of the V. High- 
tension current is conveyed from the secondary coil 
of a handsomely made induction coil to two twelve- 


‘point distributors, each fitted, like the Remy, to an 


extension of the cam-shaft. The current to the 
eee supplied from a generator. l 
The Liberty engine did not have an opportunity to 


distinguish itself a great deal in France—the armis- 


tice came too soon for that. But that the method 


of ignition was satisfactory there was not the 
slightest doubt, since the N.C.4 was fitted with 
Liberty engines when it crossed the Atlantic Ocean. 
This being so, I think I have put forward a good 
claim for the efficiency of coil ignition over magneto 
ignition, not only for aeroplane engines, but also 
for motor car work. 

The moral to be learned from these few remarks 
is that British motor car manufacturers should 
tackle this problem, if it may be termed one, as 
soon as possible. As in most things, the Americans 
have shown us the way. We, as an electrical en- 
gineering community, should benefit by the lesson 
which has been given to us. We should become the 
master and not the pupil of the American as far as 
coil ignition is concerned. One does not wish to 
see in England what can already be seen in Ger- 
many, Austria, and in some parts of France,, that is 
American cars running about with efficient car light- 
ing sets and coil ignition. 

British manufacturers during the war set up 
machinery to deal with a large production of 
magnetos. One large well-known electrical en- 
gineering firm turned out magnetos by the tens of 
thousands. Now, the same company is utilising 
the same machinery for the manufacture of mag- 
netos for motor car ignition. This is a big mistake, 
because the majority of its production will never 
be required. 

In the very near future, as soon as an efficient 
means of transport is available, we shall find Yankee 
cars again dumped into this country. We shall 


‘probably see more Fords than Daimlers running 


about. We shall see the advantages of American 
engines pointed out by American representatives; 
these will also explain the advantages of coil over 
magneto ignition. ‘The Remy will be pointed to 
as the pioneer of efficient ignition both on British 
and American engines. 

To overcome this American invasion, it would 
appear that there is need for an understanding and 


greater co-operation between the electrical engineer: 


and the motor car manufacturer. The motor car 
manufacturer should have the matter explained to 
him. It should be pointed out that his beloved 
magneto will not give his customer the maximum 
value for money. This persuasion should be illus- 
trated by facts in the way of trials and demonstra- 
tions. It should be explained that it is efficiency, 
combined with cheapness, that will meet with tne 
practical approval of the customer. 

From a coil production point of view, we have 
fortunately firms of repute who are already tackling 
the question of coil ignition with energy. This is 
certainly satisfactory because although the magneto 
will, in the near future, be almost a dead letter, the 
new trade which will be created will more than 
make up for that lost for the sake of what is un- 
doubtedly- - efficiency. 


Nationai Hydro-Electricai Schemes for New Zealand.— 
In the course of a paper read by Mr. H. Hill, B.A., F.Gs., 
at the Science Congress at Christchurch, the author states 
that in the North Island of New Zealand there are places 
which have been enumerated as capable of producing 495,600 
H.P., while in the South Island the estimates amount ty 
3,305,480 a.p. After giving the history of electrical develop- 
ment in the colony, Mr. Hill refers to the very limited coal 
supplies of New Zealand, and shows that it is essential to the 
industrial welfare of New Zealand to devise some means of 
producing motive power without seriously depleting the coal 
supply. With a supply of water power which compares 
favourably with that of any other country of its size in the 
world, New Zealand will be able to hold her own in the 
world's markets if this power is utilised for the generation 
of electricity. Furthermore, he mentions that the Finance 
Minister was’ not afraid to borrow millions of money to carry 
on the war, and shows that by developing the hydro-electria 
scheme the New Zealand dd al a would be gble to pay 
interest on those loane and eventually wipe out the debt. 
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‘THE ECONOMICS OF POWER TRANSMISSION AND THE ELECTRICAL INDUSTRY. 


By THEODORE RICH.  ' 


Ar the present moment the thoughts of many of 
those interested in electrical matters have been 
turned towards the subject of power transmission 
as an aid to reconstruction and to the healthy re- 
vival of the electrical industries. | 

There 1s one great danger ahead, and that is that 
the professional politicians may be tempted to make 
unlimited promises, and make a “stunt’”’ of elec- 
tricity, to divert public attention from the invariable 
results of their past economic follies. 

The antics of the pro-Bolshevik leaders of so- 
called labour, in repeatedly threatening strikes in 
power stations and in calling out men from Lot’s 
Road, will naturally cause, and have caused, many 
employers to hesitate to take power from any public 
system; they think that, even in these days of in- 
spired trouble-mongring, it is better to place con- 
fidence in one’s own employés—who may at least 
sometimes prove faithful—on the principle that it 
is better to have evils you know of than those you 
‘wot not of.” 

A great deal of economy can be obtained by means 
.of power transmission, but the results obtainable 
have their limits. For instance, if the deliberate 
union-encouraged absenteeism in the Welsh coal 
mines were reduced by one-half, the power that 
could be produced by the resulting increased output 
of coal would be greater than that likely to be 
obtainable in industrial areas from water power in 
Scotland. 3 

Unless the Government and all concerned are 
determined that the Great New World is to be one 
of work and fair play to the consumer and invested 
.capital, rather than a paradise for the sponger and 
industrial blackmailer, the resulting disappointment 
will react in a disastrous way on electrical business. 
as being a well-advertised nostrum which has failed 
to fulfil its promises. 

- When the time comes that electricity can become 
a factor in national reconstruction, there is one im- 
portant point to be considered: the country is not 
as rich as it was. Money costs more, labour efh- 
ciency, despite labour-saving appliances, is lower 
than it has been at any time during the last 20 years; 
and, therefore, to enable electrical power to become 
something more than an excuse for the multiplica- 
tion of officials, the capital cost of all work done 
must be kept down to an absolute minimum. In 
order to reduce the cost of housing the Government 
has at last agreed to curb the money-wasting pro- 
clivities of local authorities, and has actually dis- 
covered that about 50 million citizens of the United 
States live in wooden houses without becoming an 
immediate prey to all the ills that flesh is heir to. 
A similar discovery may be made some day with 
regard to electricity. If electrical power is to be 
within the reach of all, engineers will have to try 
and see how simple line construction, sub-stations, 
and distribution systems can be made. In the past 
excessive capital costs have ruined many projects, 
and the fear of such costs has prevented the birth of 
many useful schemes. One hears of eminent con- 
sulting engineers proclaiming that a 20- or 30-mile 
transmission scheme is impracticable, when a similar 
transmission line on the Continent carried out by en- 
gineers with far greater. experience, in similar 
country, is looked upon as a bagatelle. 

In government or civil work anyone, however 
incompetent, can spend monev, but it takes a 
man who knows his job to spend it properly. 
Before the war when money was to be had at 
3 per cent. to 5 per cent. there was a tempta- 
tion to, spend. Some of the worst offenders 


were Victorta Street consuitants, whe refused to 


put down units of decent size, who tried to rival 
the Hampton Court maze with their steam con- 
densing and steam piping arrangements, and became 
enthusiastic over every fakement and gadget that 
masqueraded as a safety device. Others who from 
inborn instinct, or anxiety to please semitic and 
continental financiers, placed material portions of 
their design work in the hands of continental con- 
tractors, and the services rendered have naturally to 
be paid for, the clients having the double privilege of 
paying for an unearned 5 per cent., and through the 
nose for the absence of effective competition. If 
pre-war experience is anything to go by, the Cabinet 
and the directors of some of our largest companies 
will naturally compete to secure the services of such 
true patriots. Some of our most ardent technicians 
during the war, assisted the Government to spend 
money and tie up man-power by adopting the motto 
that the ‘‘ best of everything is good enough for 
temporary war work.” | 

Alfred Still, in his well-known book on ‘ Over- 
head Power Transmission,’’ puts the case against 
excessive capital expenditure very well. He says 
with regard to the design of steel towers, ‘‘ A speci- 
fication calling for tests that are unnecessarily 
severe is just as true an indication of incompetence 
on the part of the designing engineer, as a specifica- 
tion giving test conditions that will result in a tower 
too weak for actual requirements.” 

The world to-day has no money to waste, and 
British consultants and manufacturers cannot expect 
to have their fair share of the world’s electrical 
work, unless they are prepared to cut down material 
and labour to the absolute minimum for reliable 
results. Owing to war losses, freights will remain 
high for years to come, and a valuable contract may 
easily be lost because of our national enthusiasm for 
cast iron in places where it serves no purpose. A 
high-tension switchboard was ordered in England 
during the war; it arrived in France many weeks 
late, waiting for peculiarly designed accessories. 
When it was erected the engineer of a French power 
company, a man of considerable practical experi- 
ence, laughed and said what a shame it was to spend 
so much money during the war. The next set of 
switchgear wanted was ordered in France; it cost 
about half the money, took up half the space, and 
was quite good enough for war and normal commer- 
cial purposes on the Continent, let alone for a pos- 
sible *“ billet ” for a Hun bomb. 

During the occupation of Northern France and 
Belgium by the Germans over 15,000 pieces of elec- 
trical apparatus, such as transformers, motors, 
motor starters, oil switches, and other items passed 
through the main electrical collecting station; exami- 
nation of documents and apparatus shows that the 
items of British manufacture could almost be 
counted on the fingers. For this state of affairs, 
Whitehall, Parliament, and the Ca-canny, slacker- 
protecting trade unions are largely responsible. 

Many of our national difficulties arise from a dis- 
inclination to face facts and speak out, as if the very 
existence of a thing can be prevented by not speak- 
ing about it; middle-class respectability almost 
shudders at facts, therefore the agitator who says 
what he thinks, however mistaken it may be, gets 
the upper hand. The popular Press is afraid fo 
draw lessons from events for fear of influencing the 
circulation, and the people are kept ‘in ignorance. 
© Recently at Edinburgh the Swiss tendered for túr- 
bine plant for £106,000 when the lowest British 
tender was £174,000. This sort of thing is not due 
to the excessive profits of the ‘‘ hated capitalist ” of 
the lack of enterprise of employers; it is due to the 
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fact that the British mechanic, who used to be the 
best worker in the world, is rapidly becoming the 
worst, not from inherent vice but from the work of 
those who claim the capacity to fill the proverbial 
quart pot with a pint, with the aid ‘of a false bottom 
invented by the late Herr Karl Marx, and perfected 
by his present-day followers. 
- When the inspired industrial chaos subsides, 
the question to be solved will be: Have we sutt- 
cient national gumption to spend money where ‘t 
is actually wanted? Power generation and trans- 
mission can then become a practical business on 
its own basis once again, without backstairs sub- 
sidies from the Government or the rates, and our 
manufacturers can, by making simple, sound, solid 
apparatus, get their fair share of the vast amount of 
electrical work which will-be wanted on the Con- 
tinent and elsewhere, to make good the wastage of 
the world war and of the economic civil war at pre- 
sent in progress in many lands. 


THE ELECTRICITY (SUPPLY) BILL. 


As briefly mentioned in our last issue, the consideration of 
the Bill was resumed by Standing Committee B of the House 
of Commons on Tuesday last week. Sir Samuel Roberts was 
in the chair, and stated that the Government wished the 
Committee to proceed as quickly us possible; the remainder 
of the Bill was mainly machinery, the contentious clauses 
having been disposed of. The Home Secretary added that it 
was essential to get the Bill through quickly; he thought it 
would require about 15 sittings of two hours each, and that 
it might be sent for report about November 25th. Mr. 
Marriott, making a personal explanation, said that on 
Clause 7 he moved an important amendment reluting to the 
compensation to companies which were bought out, but 
allowed it to be dropped on the understanding that the Home 
Secretary would move an amendment, but the latter was not 
moved. Mr. Shortt denied knowledge of any such under- 
standing. Clause 8 (the right to use for generating stations 
land acquired for that purpose) was then considered and 
amended by extension to “any authorised undertakers ” and 
restricted to orders made after the passing of the Act. On 
Clause 9 (restrictions on the establishment of new generating 
stations) Mr. Shortt moved that district electricity boards be 
not exempt from the control of the Comuuissioners, and this 
was agreed to. It was also agreed that consent to the erec- 


tion of new works or to the extension of existing works should | 


not be withheld unless a local inquiry had been held. Mr. 
Balfour moved to leave out the words ‘‘ provided that the 
owner thereof complies with any regulations made by the 
Electricity Commissioners as to the type of current, fre- 
quency, and pressure to be used.” Mr. Shortt urged that 
uniformity was a fundamental necessity, and that in the 
case of works or other installations requiring a special type 
of supply no Commissioner fit for his oftice would itupose con- 
ditions which would prevent the aduption of useful schemes. 
Mr. Hopkinson outlined a plan of his own to supply a village 
with electricity and hot water by means of a gas-driven 
generating plant at a cost far below that attainable by any 
super-generating station. The amendment was rejected by 
l4 to 8. It was agreed to insert words limiting the restric- 
tion to the erection of new private stations. Mr. T. Thomson 
moved to leave out the proviso which constituted the second 
part of the clause, when the Committee adjourned. 

On the following day Viscount Elveden moved an amend- 

ment exempting railway companies unless it were proved 
that the district authority or board was in a position to 
give them a suitable supply at no greater cost than they 
would incur with their own plant; after modification the 
amendment was adopted. Mr. Thomson's amendment was 
then taken, but was opposed by Mr. Balfour and Mr. Shortt 
and negatived. The proviso was extended to include cases 
Where a manufacturer in a position to generate electricity as 
a by-product proposed to supply it to other manufacturers 
also. Mr. Shortt moved thet the words authorising supply to 
bodies other than the district board or authorised undertakers 
should be omitted, and with minor amendments the clause 
‘was adopted. 
- Clause.10 (power to use main transmission lines ‘belonging 
to other persons) was amended to apply only to the lines of 
authorised undertakers, and adopted. -Clause 11 (Powers of 
District Boards in respect of the supply of electricity) was 
amended to avoid debarring supply to the previous owner of 
a generaling station which had been acquired by a district 
board within the area of a power company, and the Com- 
mıttee then adjourned. 

On Thursday, Olause LI was adopted as amended, and Mr. 
A. Neal moved that the consideration of Clauses 12 and-13 be 


postponed. The former related to the transfer of under- 
takings to boards, and the latter contained special provisions 
as to power companies. In view of the fact that some of the 
companies might be bought up quickly, and would therefore 
have no opportunity of securing the benefit of Section 2 of 
the Act of 1588, he thought it would be wise for the Govern- 
ment to consider the position of all persons interested, and to 
arrive at an agreement. Mr. Shortt agreed to the postpone- 
ment, but wished the Committee to proceed with the follow- 
ing clauses. Eventually the sitting was adjourned. 

On Tuesday the discussion of Clause 12 occupied the whole 
sitting, and was continued up to midday on Wednesday; the 
most important amendment was one moved by Mr. Shortt, 
which provided that where a generating station or main trans- 
mission line was taken over by a district board, the board if 
so required by the previous owner should take over the re- 
mainder of the undertaking within two years on payment of 
the capital expended thereon. Clause 13 was then discussed 


until the adjournment of the sitting. 
—_—_—_—_————KJa'’:_ 


NOTES FROM CANADA. 


(FROM OUR SPECIAL CORRESPONDENT.) 


A NEW company, bearing the name The Winnipeg River 
Power Co., was tormed not long ago, and it proposes to spend 
some $7,000,000 on building a plant with an ultimate capacity 
of 168,000 H.P. There are to be 6 units of 28,000 H.P. each, 
and the development will be at Bonnet Falls, about 75 mules 
north-east of Winnipeg. 

The British Forgings, Ltd., plant in Toronto, where ten 
6-ton Héroult electric furnaces were installed during the war, 
has been bought by Baldwin’s, Ltd., of Swansea, Wales. 
The local title in Canada will be Baldwin’s Canadian Steel 
Corporation, Ltd.; the capitalisation will, according to report, 
be $10,000,000, and the works will employ 2,300 men in 
12 months’ time, or less. It is not known yet to what extent 
this firm will make use of the electric furnaces, but as they 
appear to be erecting blast furnaces at the present time, the 
electric furnaces may be used as auxiliaries. The Canadian 
Engineer states that the firm will before long begin the 
manufacture of tin plates, black sheet, and galvanised sheet. 

A good many readers of the Review are by now probably 
aware that in Ontario the Hydro-Electric Power Commission 
bas jurisdiction, under the authority of the Provincial Govern- 
ment, over all water powers in the Province which are not 
already in the hands of private interests, aud that no change 
will be made in existing franchise without the proposed change 
being subimitted to the Comuiuission for criticism. 

In the Province of Quebec a different policy is followed; 
there, the Provincial Government is investigating the water 
powers much in the same manner as is being done in Ontario, 
but the water powers are leased under certain conditions to 
private corporations, and in order that the water powers may 
be developed on sensible lines with future requirements kept 
in view, the Government is taking proper care of regulation 
by building dams and providing sultable storage reservoirs. 

For example, the Gonin reservoir his been created on the 
St. Maurice river. This reservoir, according to Government 
authority, stores more water than the great Assouan Dam on 
the Nile; it bas enabled the mintmum flow of the river St. 
Maurice to be doubled, and it is expected that it will be 
possible to exceed even this proportion. 

The cost of this work was about $2,500,000; three companies 
at present making use of it are paying into the Government 
coffers about $191,000 per year. 

Public ownership, so far, has not taken any hold on the 
minds of the people of Quebec, as it has done on those of 
the people of Ontario. 

It is rather a remarkable fact that both in Quebec and in 
Ontario most of the best water-power sites are within fairly 
easy reach of those portions of each Province where people 
find it easiest to live, on account of climatic and other con- 
ditions; considering that both Provinces lack coal, this is a 
fortunate circumstance. 

During the war wireless telegraph stations were established 
for naval purposes at Barrington Passage, Nova Scotia, and 
in Bermuda. The Department of the Naval Service in Ottawa 
recently announced that these would now be used for com- 
Inercial purposes, 

A sedate authority known as the Hydro-Electric Power 
Commission of Ontario is responsible for an amusing piece 
of misinformation which appeared in the Bulletin of the Com- 
mission for September last. - | 

Under the heading ‘‘ Notice to School. Children,” one readg 
that ‘‘ this letter [Which follows, in the Bulletin] was recently 
sent to school teachers throughout the Province with a 
request that it be read to the pupils: It is part of the Com- 
luission’s Safety First campaign.” 

Then follows this remarkable sentence: ‘The wires that 
von see support the poles along the streets and roads all 
carry electricity. . 2.” 

[n most countries, and even in other parts of Caneda, the 
wires are usually supported by the poles, but evidently the 
HEP. Commission would say, ‘Nous avons changé tout 
cela PURE y Bigs ie NS 
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ELECTRIC POWER SUPPLY DURING THE WAR. 


By ARNOLD B. GRIDLEY and H. HUMAN. 


(From the Journal of the INSTITUTION or ELECTRICAL ENGINEERS. Abstract.) 


ELECTRICAL PLANT MANUFACTURE. 


Tose who have read Part I* of the record of the war acti- 
vities of electric supply undertakings must have appreciated 
that the electrical manufacturers of Great Britain were never 
before called upon for a greater output of electricdl machinery 
of all kinds than during the war period. The kilowatt capa- 
city of generating plant installed or ordered by public service 
undertakings during the war aggregated 1,143,000 Kw., a total 
equivalent to the plant installed in June, 1914. Practically 
the whole of it was of British manufacture. This large out- 
put, to which must be added the plant ordered by Govern- 
ment Departinents, private firms, the Allies and—to such ex- 
tent as was permissible—by the Colonies and friendly neutrals, 
indicates in soine degree the task fulfilled by the manufac- 
turing industry. It follows that an unprecedented demand 
for motors, transformers, switchgear, cable, &c., had to be 
met. Equally busy were the makers of boilers, steam piping, 
condensers, pumps and other auxiliaries. 

The enlistment of employés was at first encouraged. ‘This 
necessitated the up-grading of less experienced men, and the 
division of some of the manufacturing processes into a number 
of simpler ones. Although greater cost and less efficiency re- 
sulted, this procedure was, under the circumstances, satis- 
factory. From a number of opinions expressed, the employ- 
ment of women labour has been found satisfactory on simple 
repetition process work in mass production, but in other work 
it has been scarcely encouraging. Boys have shown more 
Initiative and enterprise, and were better time-keepers. Wages 
rates for women and girls were so much more than those 
normally paid to boys that trouble was caused, and piece- 
work rates had to be doubled. Some firms were greatly 
handicapped by housing difficulties, and by the competition of 
higher wages rates paid to local munition workers, while the 
constant training of new hands limited production. 

Difficulties in obtaining raw materials trom the Continent. 
and the limitation of shipping facilities, made it essential that 
new or home sources of supply should be found. As examples 
it Is only necessary to ncution lamps. magnetos, and carbons, 
aut of hundreds of such cases. The energy and resource 
shown by manufacturers and their depleted staffs cannot be 
too highly cominended. 

It was unfortunate that turbine builders remained so depen- 
dent throughout the war upon the importation of turbine 
disks from abroad. There would appear to be no insuperable 
dithculty in getting British forgernasters to produce all the 
turbine wheels required if the turbine makers will but get 
together and agree upon a reasonable specification with firms 
engaged on the production of steel forgings and castings. Un- 
happily a great deal of plant was delayed during the war by 
the late delivery of turbine disks which were ordered from 
America. Ejforts were made during the war to remedy this 
situation by home production, but were limited by the over- 
whelming demand upon steel foundries for even more urgently 
needed requirements. While it is true that British quotations 
compared unfavourably with prices tendered by American and 
Continental firms, the placing of bulk orders should enable 
British firms to compete in future. 

Great activity in the production and use of electrical cooking 
and heating apparatus was evidenced during the war. Much 
of the heating apparatus supplied to Government Departments 
was of a special nature, and, owing to the confidential pur- 
pose of many of the processes adopted, it is impossible to 
give details which would be of the greatest interest. The 
following data do. however, give some indication of the ab- 
normal amount of work carried out for the particular pur- 
pose i-- 


Persons 
Kilowatts.| catered for 
per day. 


| Pieces of 


Apparatus. ‘apparatus. 
{ 
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Electrical cooking apparatt supplied to 
canteens, munitions works, hospitals, 
and national kitchens . i? we 4,800 71,055 316,500 
Electrical cooking apparatus supplied for 
use afloat pi in 5, oF. se 12,750 27.750 63,000 
Heaters for gun mountings on aeroplanes OD FY 1.920 
Heaters for aeroplane engines .. 2 24,090 12,0C0 
Auxiliary plant or apparatus used in con- 
nection with the heating of o1) for fur- 
naces, primers for aeroplane engines, 
smoke screens, decoys, metal baths, 
mufties and crucibles, branders, glue 
pots, tolderirg irons, special heaters ` 
for explosive works, band heaters for 
shrinking bands onto shells, wood 
seasoning ovens for seaplane work, 
armature dryers, alrmen’s suite. resin 
boilers, radiators and heaters, imsuer- 
sion heaters, copper circulator heat. rs 
for seaplane engines, &c. .. a ea 89,600 52,500 
approx. 


This makes a total of 160,650 pieces of apparatus with a 
total kilowatt capacity of 164,050. The material used was 


* For Fart I see Etec. REV., August 22nd, 1919. 


almost wholly of British manufacture with the exception of 


. regulation switches and, to a small extent, the wire used for 


heating, such as nichrome. In the earlier part of the war the 
unportation of * Hart ’’ switches and nichrome and nichrowe 
2 from America was permitted, but later on British manu. 
facturers were able to supply a good deal of the heating wite, 
and, therefore, the import of nichronie was then prohibited. 
The type of element employed afloat differed from that em. 
ployed on land. In the former case mica was almost univer- 
sally used, and in the latter case fireclay. There was some 
slight difference in the method of construction, but the mau 
feature in each case was similar. 

The control of manufacturers’ output was not instituted by 
the Electric Power Supply Department of the Ministry of 
Munitions until May, 1916. The main purposes were to ensure 
that no work was put in hand without the authority of a 
priority certificate, that orders were executed in conformity 
with priority gradings, and that buvers of plant, &c., were 
correctly quoting the certificates issued to them. This proce- 
dure had become essential. Apart from this check on orders 
dealt with, manufacturers were otherwise interfered with but 
little. No inspection of manufacture was made. In no cas 
Was any proof shown of Government regulations being 
ignored. Buyers and sellers were also left a free hand as to 
with whom they might do business. During the latter half of 
the war period the annual rate of production of electrical plant 
Was approximately as follows :—- 

Generating plant 


400,000 KW. per annum 
Motors 


: 600,000 KW. per annum 
Transformers i ... 000,000 KW. per annum 
Converting plant... ... 110,000 Kw. per annum 


Now and aguin the order of work passing through the shops 
of some firms left gaps which it was desirable to fill. Autho- 
rity was given jn such cases for a limited number of turbo- 
alternators of useful size to be put in hand and treated aa 
“war stock ’’ machines. These were subsequently found 
most useful in meeting urgent and unforeseen demands, and 
those on hand found a ready eale after the armistice. The 
Importation of electrical machinery into Great Britain was 
almost totally prohibited during the war, even from neutral 
countries. A large export business could have been done with 
the Colonies and neutrals, but it was found impossible to 
grant priority certificates or to allow British firms to take such 
orders. Unfortunately considerable business thus went to the 
United States and Japan. Markets thus temporarily lost 
should soon be recovered, provided the policy of capital, 
labour, and of the Government is wisely framed. 

In 1917 a committee of members of the B.E.A.M.A. was ret 
up under the chairmanship of the technical adviser of the 
Electric Power Supply Department. The purpose of this 
coumittee was to place views or recommendations of the 
B.B.A.M.A. before the Ministry whilst the manufacture and 
disposal of electrical plant was controlled. An important 
matter approved by the committee was the control over the 
manufacture of fully enclosed dynamos and motors. Users of 
motors were—and still are to some extent—in the habit of 
specifying fully enclosed machines where a pipe-ventilated 
pattern would be more satisfactory and require less matenal 
and labour, a matter of first importance at the time. Every 
customer who specified a fully enclosed machine had to sub- 
mit particulars proving its necessity before the maker could 
proceed. No trouble or friction was caused. The committee 
agreed that no manufacturer should, without approval, depart 
froin his standard design to suit a customer's particular, and 
In some cases peculiar, design. This proved a very useful 
Ineasure, as it would, if allowed, have interfered with stan- 
dardisation in manufacture when economy of labour and ma- 
terial was of first importance. Other matters upon which the 
committee assisted the Ministry included questions of imports 
and exports, release of pivotal men from the Services, pr: 
Vision of raw material, &c. ; 

All but one or two factory extensions were ratified, and In 
this respect the electrical industry was but little hampered. 
The great part being played by electricity in munitions prin 
duction was quickly recognised by Government Departments 
and Committees. 

Tue GERMAN ELECTRICAL INDUSTRY. l 
_ The importance to Germany of her electrical industries dur- 
ing the war was enormous; the widely spread activities of Kia 
A.E.G. and the Siemens-Schuckert groups embracing fone 
which could rapidly be devoted to the direct production 0 
munitions of war. The interests of these two firms alone aré 
valued at upwards of £250,000,000. From time to time ora 
the war particulars filtered through which gave some reliable 
indication of the difficulties the German electrical industry 
had to cope with. Substitutes had to be sought for if pro 
duction were to be maintained or augmented. In any = 
it was ditticult enough to meet Army requirements, and nex 
to impossible to spare anything for commercial needs. 
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two firms above mentioned were the first to substitute alumi- 
nium for copper wire in machine windings, but its high cost 
and growing scarcity necessitated recourse to the use of zine 
wire, Which at first was not successful owing to its brittle 
nature, but, ultinately, a more elastic and serviceable form 
was produced. The machines thus constructed were very 
nearly twice the size of the old type, and iron collectors were 
used. Transformers with zing windings were also made, and 
the A.E.G. built transformers of this type of 7,500-K.V.a. capa- 
city, which proved satisfactory. At à later date, reversion was 
made partly to aluminium windings, and only in exceptional 
cases was the use of copper permitted in the construction of 
electrical machines. Conductors were made of tron, alumi- 
nium, and zine wires, little copper being permitted for this 
purpose. Substitutes for rubber were adopted for the insula- 
tien of wires, the most satisfactory being impregnated paper. 
Resistances, contact controls, &e., were made of iron. 
Switches, lamp bases, &e., Were made of * Sherardised ” sheet 
iron. Iron was mostly employed in high-tension apparatus, 
current-carrying parts—except contacts—being made of zine. 
Meters made of iron and zine were produced. Despite the 
restrictions and great difliculties which hampered them, the 
German manufacturing firms were far from non-progressive, 
and, while there are some in this country who still have mis- 
givings about using units of 25,000-KW. capacity, the A.E.G. 
manufactured during the war a 7.000-volt turbo-alternator 
of 60,000 K.V.A. capacity, the turbine blading of which was 
made of steel, without nickel, worked out of the solid. A 
second and similar machine has recently been constructed. 


OUTPUT OF ELECTRICAL MANUFACTURING FIRMS. 


Daniel Adamson & Co., Ltd., was mainly engaged in the 
production of turbo-blowers, but energy was also devoted to 
the production of shells and submarine mines. 

Bellis & Morcom, Ltd.—In addition to the manufacture of 
power plant, some of the requirements for submarine, tug 
and trawler engines, Is-pder. gun parts, 6-in. howitzer gun 
parts, and airship and aircraft engine parts, were also met. 
The chief difticulty encountered was owing to the variety of 
the work, and its non-repetition character. 

British Thomson-Houston Co., Lid.—The output of elec- 
trical machinery and plant was slightly increased, over 600,000 
KW. of turbo-venerators being manufactured. In addition, 
turbines for the Navy, wireless yenerators, and a very large 
quantity of shells, bombs, gun parts, mines, tank parts, wire- 
less valves, barbette hoods, &c., were produced. Over 40,000 
magnetos were manufactured for aircraft purposes, after much 
research and experimental work. ‘The lamp production records 
give the following figures for distribution : Direct Government 
45 per cent.; class A and B 50 per cent., showing that very 
few lamps were available for export or domestic service. The 
whole output of tungsten and molybdenum has been obtained 
at the works, the rate of production of tungsten being now five 
tunes, and of molybdenum 12 times the 1914 output. 

British Westinghouse Klectric and Manufueturing Co., Ltd. 
—Although changes had to be made in the nature of manufac- 
tures to meet war conditions, the per-war products of the 
firm Were considerably augmented, the demand for large power 
turbo-plant and motors with the accompanying equipment 
being very great. Certain parts of the factory were turned 
over to actual war-material manufacture, and in 1917 over 
3,000 tons of sheels and fuses were turned out. In addition, 
Kun parts, submarine engines, electric-contact and other 
mines, Ricardo engines, tank parts and paravanes have been 
Inanufactured in large quantities. The labour turn-over during 
the war has been 30,000, and the total number of employés 
Who joined His Majesty's Forces was 3,500. 

Brush Electrical Engineering Co., Ltd.—The pre-war imanu- 
facture of turbo-plant. transformers, motors, &c., was aug- 
mented by requisitions for munition factories, dockvards, and 
controlled power stations. On completion of large rolling- 
stock contracts, new shops were erected, aud 'hnportant air- 
craft. contracts undertaken. In October, 1915. the first 
machine was delivered; and a large number of different types 
OF seaplanes and aeroplanes was turned out, with uniform 
success, the company establishing its own flying-ground and 
delivering by air after complete flying tests. In addition, some 
thousands of paravanes ( Otters ") and a large quantity of 
shells aud bombs were manufactured. On Armistice Day 
“(.0 per cent. of the employes were women, as against 3.7 per 
cent. pre-war, 

Dick, Kerr & Co., Ltd.~-'This firm, as an exception to the 
general practice of electrical manufacturers. temporarily aban- 
doned its pre-war prodnets and devoted themselves entirely 
to direct war work. With the exception of some J00 petrol- 
electric tractors, the whole works output has been confined to 
Army and Navy requirements; shells from 12-pder. to 13.5-in. 
naval, 6-in. howitzers, flying boats, railways and transport 
requisites being the main items. Of shells alone over 100.000 
tons finished weight were forged and completed. Tn addition, 
many Government establishments were equipped. For 
example, the Hackney Marshes National Projectile Factory for 
the Manufacture of 15.000 6-in. H.E. shells per week was 
hnilt, equipped, and later taken over by the Ministry. Over 
3.000 wanen were emploved in November, 1919 a fénfold in- 
Mlease over the pe war fire, 

Fraser £ Chalmers. Cid -At this firm’s works, in addition 
fo the pre-war praducts, Diesel and other engines for Admiralty 
Work and turbos for standard ships have been manufactured 


as well as gun parts, &c. Much work has been done in mining 
plant for lead, copper, zinc and wolfram, and the like; also 
with dry gas-cleaning plant, because of the increase in iron 
and steel output, and the recovery of the valuable potash by- 
product. 

General Electric Co., Ltd.—At the signing of the armistice, 
9) per cent. of the turn-over was taken up by direct and 
indirect Government demands, the bulk of the remaining 10 
per cent. being on work of national importance. The pre-war 
manufacture of heavy machinery was mnch augmented, 
whilst special small dvnaimios and motors for the Mechanical 
Transport Department were made in large quantities. The 
carbon works were doubled, and the whole output placed at 
the Government's disposal, whilst field and trench telephones 
in enormous quantities were supplied from the telephone 
works. In addition, new works were laid down to meet 
Government demands for magnetos for aeroplanes; and great 
quantities of shells, gun parts, aeroplane parts, submarine 
detector gear, &e., have been supplied. A new building was 
also erected for the making of valves for wireless work, and 
over 120,000 of these valves were produced in the past year. 

C. A. Parsons & Co., [td.—The main pre-war products— 
turbines for driving electric and other machinery, and search- 
ligth = projectors—were considerably augmented; during the 
last three vears some 175.000 H.P. of msrine turbines have 
been turned out, whilst over 750.000 Hop. of turbine and elec- 
trical machinery have been produced. The output of search- 
livht projectors, ranging from 10-in. to 78-in. diameter, has 
been increased tenfold, this department of the firm being. the 
largest manufacturers of such reflectors in the world. Ex- 
periments for the Admiraltv have been carried out on sub- 
marine and mine warfare. Large numbers of standard gauges 
for shell and other work have been made for the Ministry. 

Rishardsons, Westgarth & Co.. Lftd—This firm’s principal 
pre-war productions for power-stution equipment were steam 
turbines, condensing plant, boilers, and heat accumulators. 
The construction of marine steam turbines was commenced 
shortly before the outberak of war, and the war output of 
marine turbines was over 122,000 H.p., mostly of the Parsons 
type, but later the Brown-Curtis tvpe was largely adopted. 
The latter type included a number of standard turbines with 
double-reduction gear for standard cargo vessels. In addition, 
97 land turbines were constructed, aggregating 85.000 KW. 
The largest of these were one 20.000-KWw. and one 15,000-KW. 
for Manchester Corporation, one 12.000-Kw. for the Newcastle 
E.S.Co., and- one 10,000-Kw. turbine for the London E.S. 
Corporation. These units were the largest actually at work 
of the single-cylinder type. running at 1.500 r.p.m. The 
builders were indebted to the National Physical Laboratory, 
Metallurgical Department, for assistance rendered in obtaining 
suitable steel for the higher stressed blades in these large 
machines. The boiler department turned out over 75,000 H.P. 
of Yarrow-tvpe boilers. The emplovment of a large number 
of women in the turbine and boiler departments was found 
satisfactory under proper supervision. At the Middlesbrough 
works a very large output of shells was turned out, practically 
entirely by women. of whom 360 were emploved. The firm’s 
standard reciprocating marine engine was supplied in large 


numbers. , 
Siemens Brothere & Co., Ltd... and Siemens Brothers 
Diunamo Works, Ltd —At the Woolwich works civilian work 


wis practically abandoned, and to meet Government demanda 
new shops were erected and equipped, and double shifts in- 
stituted so that the normal ontput was more than doubled. 
About one-third of the male emnplovés joined the Forces. and 
female labour was substituted, 2,600 women being emploved 
in a total staff of 5.600 at the close of the war. Of the usual 
products other than cables, onlv incandescent lamps and drv 
hatteries were continued, over 2% million dry cells being sup- 
plied during the last six months of the war. Field-cable 
mannfacture was much inereased. 2.000 miles per week being 
supplied for the Allied Forces, in addition to 81 miles per 
week of heavily armoured trench cable. Aircraft magnetos. 
Fullerphones, anti-craft searchlights. hand grenades and 
other war munitions were also manufactured. and experi- 
mental work was undertaken in cannectian with sound de- 
tectore and cables for sulmnarine catching. At Stafford. in 
addition to standard products, many direct munition supplies 
were manufactured, including trench mortars, parts for 6- 
and 8-in. howitzers, shrapnel shells, adapters, fuses, parts 
for aeroplane engines, and aerial torpedoes. Generating plant 
for a number of camn-lighting installations, 
shell factories, and power stations. Tneluded in the latter 
were a 17.000-K.v.A. and a 15,000 x.v.a4. turbo-alternator. 
Motors of the largest sizes so far bulit in this country were 
manufactured for rolling mills. 

Vickers. Ltd.—At the Sheffield works the output of the 
heavier electrical nlant has been more than three times tho 
pre-war figure, and the inerease was cecured mainly by eon- 
tinuous working and the installation of additional tools. Tho 
whole of the work was on direct contracts with the Admiralty, 
War Office. Miuistry of Munitions, or for controlled establish- 
ments, and was of the same general type as pre-war. Af 
the Rirmningham worka the output. mainly of smaller electrical 
plant and control gear, was inereased by about one-third, and 
in addition a considerable: amount of direct war maternal was 
manufactured. Export orders had to be Consistently refused, 
and machinery required by previous customers had to be 
obtained from foreign competitors able to supply it. 


was supplied 
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Willans € Robinson, Ltd.—The decision of the directors 
to concentrate largely on war work substantially altered the 
character of many of the firm’s productions. The manufac- 
ture of the Canton-Unne aeroplane engine was commenced 
within one week of the declaration of war, and some %10 
engines of 200 n.r. and 150 H.P. sizes were completed within 
12 months. The 6-cylinder Sunbeam engine was then pro- 
ceeded with, and about 100 of this type coinpleted, in addition 
to detail work in connection with other makes. Other manu- 
factures included steam engines for kite-balloon winches, tank 
parts, gear-cases, paraffin engine parts, and a large number of 
8- and 12-cvlinder submarine Dicsel engines. Turbines were 
also manufactured for H.M. ships. Some 40 turbines of aggre- 
gate output of 100.000 kw., and 60 Diesel engines of 15,000 
H.P. were completed for power stations, munition factories, 
dockyards, and air stations. and a large auantity of turbine- 
driven ash expellers and bilge pumps sunplied to the Navy. 
A large output of bronze castings. chiefly for warship pro- 
pellers and submarine conning towers, was maintained, and 
after numerous experiments, aluminium castings were pro- 
duced to meet the large requirements of the Air Board for 
aluminium cylinders: 60-pdr. shells were machined and filled 
in large quantities, and in the earlier part of the war, powder 
cases were also constructed. 

The foregoing information does but limited justice to the 
work carried out bv the electrical manufacturers, but Jack 
of space prohibits a more detailed account. Electrical en- 
gineers can rest assured that the war effort put forth has 
established on broader and securer foundations an industrv 
which is of vital consequence to the future vrosperity and 
health of the nation, and which has in front of it an expansion 
MOEI greater than that which it has experienced in the 
past. 


CORRESPONDENCE. 


Tetters received by us after h P.M. ON TUFRDAY cannot appear until 
the followina week. Corresnondents should forward their communi- 
cations at the earliest nossihla moment, No letter can be published 
unless we hara the writer's name and. addrexs in our possession. 


The Improvement of Power Factor. 


I am sure that all resnonsible for public electricity supplv 
mutt welcome Mr. E. W. Dorev’s Meid article ọn the above 
subject, which is appearing in the Enretrici. Revirw. Tt 14 
some vears since scientists discnssed this subiect in England, 
onlv to be ignored bv the engineers responsible for electric 
supplv. Wherefore it is a pleasure to read Mr. Dorey’s 
thoroughly practical and experienced views and lessons on 
the subiect. Most of us were aware that the induction motor 
was primarily responsible for the deplorable nower factors 
obtaining at home on the onthreak of hostilities. The pro- 
duction of munitions cf war has aggravated this buehbear of 
a.c. supnly. owing to the indiscriminate installation of induc- 
tion motors. Why have individual installers continued to 
go from had to worse. absolntelvy shnttinge their eves ta the 
reprehensible potentialities of the induction motor?  Tlome 
mannfacturers are largely to blame for not following the 
Continental lead. by offering machines with better inherent 
features in recard to power factor. 

During the late war T was reneatedly asked to supply vari- 
able-sneed polyphase motors, which, had thev been available. 
srauld have materially helped one to combat falling power 
factors. A Continental variable-speed motor ean be used 
as a constant-sneed motor. and in many eases anerates at a 
power factor well in the nineties. Onr Tate opnonents had 
available the Scherbius and Krimer natents of 1905. The 
former was manufactured bv a neutral firm with offices in 
Tondon: the same firm was resnonsible for the Deri motor 
aa a nroduct of this Swies works. Tast, hnt not least. whv 
could not come British firm at home enable us to take ad- 
vantage of the brains of Mr. TT. K. Schrage. and thue ntilise 
to the full the advantaces of suner-svnchronism 248 exploited 
under natents hy the Allmanna Svenska Co.. of Sweden? T 
contend that we should tackle the trouble at its source, and 
cammence wherever nossihle to eliminate the induction motor. 
and substitute machines af enod nower factor before we accept 
costly remedies. ‘Prevention is better than cure.” 


W. E. Rogers, A.M.I. E.E. 


London, W. 
November 1st, 1919. 


PS—Mr. Hunt. of the Sandveroft Co.. conld produce the 
desired sneed variation. but the power factor was even worse 
than with the pure induction machine of ordinary type. 


[The effect of a low power factor is a matter of creat and 
increasing importance to electricity suvply authorities, and 
it was with a view to promoting its disenssion and amend- 
ment that we invited Mr. Dorey to give our readers the 
benefit of hig experience. We have other articles on this 
subject in nreparation. Certainly prevention is hetter than 
eure, bnt the general adoption of motors with high power 
factara ia a long wav in the future. and it is necessary ta 
deal with the conditions which obtain at present and will 
continue to prevail for many years to come.—Ens. ẸLFC. 
Rev.] 


With reference to Mr. E. W. Dorey’s article on ‘‘ The Im- 
provement of Power Factor, he refers in Volume 84, No. 
2.187, to the Kapp phase advancer as built by Messrs, J. H. 
Holines & Co., and the G.E. Co., Ltd.; we should like to 
point out that we have done pioneer work with phase ad- 
vancers of this type, and, apart from carrying out a great 
deal of experimental work, we have built a large number 
of these machines which are in use both in this country and 
abroad. 

We also have in hand at the present time several avancere 
for some of the largest engineering companies in this country, 
and for use on some of the most important power companies’ 
supplies. 

We shall be pleased to answer any inquiries and give full 
information regarding machines of this type, and if any of 
your readers are interested in the question of *‘ power factor” 
improvement generally, we shall be only too pleased to give 
thein the benefit of our experience. 

Sandycroft, Ltd. 


Sandycroft. November Ist, 1919. 


[The Kapp phase advancer made by Messrs. Sandycroft, 
Ltd., was described in the Exectrican Review of April 10th, 
1914.—Fps. Exec. Rev.) 


The New Standards for Cables. 


I should much appreciate the opportunity of voicing a 
strong protest against the new cable sizes adopted by the 
C.M.A., a list of which I have just to hand. I wish to say 
at once that if the system had been expressly designed for 
confusion it could not have been done more successfully. 

I believe one object is to give a definite diameter instead of 
merely a gauge in order to prevent unscrupulous contractors 
using a Wire purposely made slightly under gauge in order 
to save copper. 

Well. I think the new arrangement would help. rather 
than hinder them. For a given circuit one firm would quote 
for and specify 3/.029 and another 3/.036. and the customer, 
who is usually a non-technical man, would not recognise the 
significance of this, and would probably select the first quota- 
tion. which, of course, would be the lower. to the detriment 
of the installation. The cablemakers will no doubt reply, 
“The wire can be actually measured and compared.” Quite 
so! but by whom? The standard wire gauge of plate form 
is a good, serviceable tool. easily used, and familiar through- 
out the trade, but T would hesitate to vouch for the accuracy 
of a micrometer after being carried in the average wireman’s 
pocket. or perhaps his tool kit. for twelve months or so, and 
much more his ebility to read it correctly. I have seen micro- 
meters used as a clamp by ignorant workmen! 

Then why 1,000 vds. instead of a mile? It is a multiple of 
nothing. and canvevs only a verv hazy idea to the average 
mind, whereas the mile is intelligible to almost anvone, and the 
110-yd. coil is a natural and convenient fraction, being arrived 
at by the simple process of halving. Perhaps the selection 18 
intended as the thin end of the wedge in introducing the 
abominable metric system. The adjective is here synonimous 
with “confusing,” and the reason for it is not far to seek. 
Consider the sizes of motor-car tires as given in the makers’ 
lists: surely 3 ft. 6 in. diameter gives a far clearer idea than 
S80 millimetres? and imagine measuring tubing, casing, 1D 
fact anything with 3 or 4 units in each measurement. 

I would like to know why .0076 has been chosen ‘or 
flexibles. We are told that 14/36 is equivalent to 35/40. It 
may he in carrying eapacitv, but certainly not in flexibility 
or mechanical strength. Tt is supposed that a 36s. gauge wire 
is stronger than a 40s., and that it does not break so easily 
under a screw. T verv much doubt it, and in any case there 
are 85 wires to break as against 14 only, and in addition 
85s.-40s. twisted well up makes a much more vielding surface 
for the screw head than the 11{s.-36s. treated similarly. 

Tn case it might be thoneht that I cherish old-fashioned 
ideas T wish to state that on the contrarv I am ever ready i0 
welcome anything new. always provided that it is an improve- 
ment on the older methods, and in this case T cannot per- 
ceive a single advantage to anv except the cable makers, who 
will now only have about seven sizes of dies for drawing. This 
being so, one would imagine that the cost would be reduced 
owing to the lower maintenance costs, but what do we find? 
After covering several sheets with figures and equivalents we 
see that prices are advanced about 40 per cent. 

Sq far as T can see the standard gauges must still be made 
for instrument work, and there are manv men who can 
all but the very finest gauges by touch alone, which has 
meant years of practice, so why throw all this to the wind? 

T must apologise for so far trespassing on your space, but 
sincerely hope that these few lines will serve as an encourage- 
ment to those who share my opinions, and I am sure there 
are many. to at once protest against such a radical and use- 
lese change, and I wonld advise all concerned to mark all 
their future cable orders: ‘fno new sizes or 100-vd. coils 
accepted,” and by so doing they will materially help in stamp- 
ing ont what threatens to prove a verv serious menace to the 
professiong Which has constituted the life interest and study of 


Geo. J. Smith, 
Kast TANcAsnine Enrerric Co.. Accrington, 


Engineer and Manager. 
November 3rd, 1919. 
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Cardiff as a Centre for New Works. 


desire to remove any wrong impression that might be 
result of what is stated on pages 554 and 558 in 
sue regarding the above matter. 
s in regard to the supply of electrical energy 
on the private estate of the Cardiff Railway and Bute Docks 
Co. have not been removed as yet. The negotiations in refer- 
ence to this matter have, for the time being, been suspended, 
in view of the Government's Electricity (Supply) Bill, as 8 
result of which it is hoped that restrictions such as these will 
be automatically removed, and the necessary facilities regard- 
ing supply of electrical energy generally to all desiring the 
use of the same afforded. Failing this, the Corporation in- 
hich it is promoting in Parliament during the 


tends, in a Bill w 
next Session, to ask for compulsory powers for this purpose. 
A. Ellis, 


| Manager. 
Electric Lighting and Tramways Department, Cardiff. 
November 3rd, 1919. 


I 
created as a I 
your current 1s 

The restriction 


The Edinburgh Contract. 


Referring to the report in your paper, neither Sir Charles 
Parsons nor C. A. Parsons & Co., Ltd., have expressed any 
opinion in regard to the Edinburgh contract, nor do they 
intend to do so. 

Charles Parsons, 
Chairman. 


London, S.W., November 4th, 1919. 
e EE 


LEGAL. 


ELWELL v. UNIVERSAL RADIO SYNDICATE, LTD. 

On October 27th, in the King’s Bench Division, Mr. Justice 
Roche had before him an action brought by Mr. Cyril Frank 
Elwell. Cleve Hall, Denmark Hill. S.E., electrical engineer, 
against the Universal Radio Syndicate, Ltd., Queen Anne's 
Chambers, Westminster. Plaintiff's claim was for salary due 
under an agreement in writing dated July 31st. 1913, as varied 
on or about April 27th, 1915, for goods supplied to defendants, 
and moneys paid at the request of defendants. 

Defendants said the plaintiff, who was engaged by them as 
engineer in their business as suppliers and constructors of 
wireless telegraph stations and installations, became aware 

ave Poulsen appara- 


that the French Government desired to h 
d were seeking tenders 


tus installed on the Eiffel Tower. an ter 
for that purpose, and it became the duty of the plaintiff to 
inform the defendants, and to use_his best endeavours to 
enable them to secure the order. It was alleged that the 
plaintiff. in breach of dutv. failed to inform the defendants. 
and without their knowledge or consent, went to Paris. and 
tendered in his own name for the contract. Defendants 


further alleced that without their knowledge or consent. 
relty for the supnlv of 


plaintiff tendered to the British Admi | 
wireless apparatus and installations. They counter-claimed 
for an account of all orders received bv the plaintiff for the 
supplv or erection of wireless installations or apnaratns or 
accessories whilst he was in the emplov of the defendants. 
and of all profits received bv him: for a declaration that 
nlaintiff was trustee for the defendants of such profits, and 


for damages for alleged hreach of contract. | NS 
Mr. Doucras Hoca. K.C.. in opening. said the plaintiff 
The claim 


claimed a month’s salary under an agreement. 


was admitted. and the reason the maney was not paid was 
med for damages 


hecanse the defendant company counter-clal ' 
for alleged hreach of dntv. That bang «so. the counter-claim 
was what his T.ordship had got to trv. Defendants’ case was 
that Mr. Flwell had got certain contracts which thev said he 
had no right to take. as he was their servant at the time 
af getting them. The defendant syndicate. said counsel. wes 


formed in Sentember 1912, for the nurnose of seaun ng 
f wireless telegraphv. 


natent mighte in the Poulsen svstem o es ) 
Tn addition to obtaining patent rights for à limited period. 
it had alao to erect installations on the Poulsen method, and 
to exnloit the Poulcen invertion. That arranzement ran till 
March Ist, 1914. Tt was afterwards extended to September 
Ist. 1914. Having formed the svndicate. hig clients set to 
wark ta trv and exploit the invention. ond develon the system. 
Thev were ANIMS to erect for the British Covernment an 
installation at Horses Island. The Admiralty had annarently 
invectignated the working of the Ponlsen system in Californie 


hv the Federal Telecranh Co.. and thev stipulated that if 
tract, the svndicete 


thev cave the defendant svndicate_a contr 
should ret the Federal Telecrarh Co's enmreer to snnervise 
the work that was done. On Jnlv 31st 1913. an acreement 
wae made hetween his cliente and Mr. Flwell hv which thev 
nndertonk ta emnlov the plaintiff aa their engineer. and the 


nlaintif agreed to devote the whole of his time, attention, 
and to use 


ond abilities to the business of the defendante. t 
his bast endeavours to nromote their interests Tn addition to 
the installation at Horsea Tsland. hia clients were very 
envians. if they could. to get an installation erected on the 
Riffel Tower in France, to demonstrate the utility of the 
Invention. 


Mr. Justice Rocne asked counsel how his clients put their 
damages. 

Mr. Hoce said his clients’ case was that Mr. Elwell having 
covenanted to devote his whole time to their employmenf, 
any profit made by him when he ought to have been working 
for them was profit of which be was trustee for them, and 
they were entitled to have an account from him of the profit 
he made. D 

Evidence was given by Mr. FRANCIS ARTHUR WAIROND, who 
said he was the present liquidator of the defendant company 
which was formed in 1912. He was appointed secretary. 
The company was incorporated to carry into effect an agree- 
ment with the owners of the Poulsen patents.. The company 
had the option to purchase the patents. Two high-power 
stations were erected—one in Ireland and one in Canada. The 
company entered into negotiations with the British Admiralty. 
The Admiralty said they wanted the designs as used bv the 
Federal Company of America, and they made it conditional 
that an American engineer should be appointed to supervise 
any contracts which thev might give the defendant syndicate. 
In July, 1913, the syndicate appointed Mr. Elwell engineer, 
and they afterwards entered into a contract with the Ad- 
miralty. In 1913 they were in communication with the 
French Government. In December, 1914, they had failed to 
come to terms with the patentees. and a meeting was hel 
for the purpose of passing a resolution to wind up the com- 
pany, which was confirmed in Januarv, 1915. Witness wrote 
and told Mr. Elwell. who was in Treland, that the company 
had gone into liquidation. On January 25th they got an 


Admiralty contract. 
His Lorpsuip: Why did vou enter into an Admiralty con- 


tract when vou were winding up? 

Witness said more or Jess it was forced on them. They 
had the plans. The work was for national purposes, and 
further, it was in the interestz of the svndicate to do it. 
In Febrnarv, when Mr. Elwell had returned_to Tondon, 
witness had several conversations with him. He told Mr. 
Elwell thev had onlv got one contract with the Admiralty, 
and he did not think they were jnstified as lianidators in 
naving him auch a big salary as £1.500 a vear. It would be 
for a very short time. and would he consent to accept half- 
pav? Mr. Elwell replied, “ No,” for if at anv time he ac- 
cepted a smaller salary. and the knowledge of it got about, 
it micht act seriously to his detriment in the future. but he 
added. “T will meet vou in this wav. Mv wife is thoroughly 
aick in England at present and wants to go to America. to 
see her venanle. Of course. I could not let her go ont there 
alone. T should have to take her out. Tf vou wanted me at 
any time, T conld get back within a week on receiving A 
telerram. Whilst T am on mv holiday, I will accept half- 
pav.” Witness told Mr. Flwell that provided he could 
satisfv the Admiraltv that his supervision of the contract 
was no longer necessary. he (witness) would not chiect to 
hie gaing. In March witness received information that Mr. 
Elwell had gone to Paris. When plaintiff came back he said 
he had taken the onnortunity of roing to Paris with a frend 
to arrange about takine his wife over there fora holiday. 
and also “to see something of the war.” Mr, Flyell said 
nothing abant anv French eontract. On Anril 29th witness 
served Mr. Elwell with a notice terminating his engagement 


on Tuly Bist. 
His Lornsnir asked if Mr. Elwell was a British subject 


or on American. 
Mr. Cowrston: He is a British-born subject. and a natu- 


raliced American. 
Witness was cross-examined at length by Mr. Compston, 


K.C. 
Covnsrr: Did’ not Mr. Flweli tell von if he consented to 
© reduction of his salarv it wonld be on condition that he 
ghonld be free to work for himself?—Witness: No. 
CorxsrL: T suggest to vou that in February vou and Mr. 
Flwell came to a distinct understanding that in consideration 
of his accepting half-nay for a verv limited period, he should 
he free to get work elsewhere ?—-Witness : It was never men- 


tioned. 
Couxset put it to witness that when Mr. Elwell came back 


fram France, he said he had been there on business con- 
nected with an installation for the French Government.— 
Witness: Certainly not. 

Corvse,: And did vou thereunon sav to him that officially 
vou did not want to know anvthing ahont it, but unofficially 
von would like to know about it?—Witness: Certainly not. 

The hearing of the case was resumed on Octoher Rth. when 
farther evidence was called in support ‘of the defendants’ 


case. 

On behalf of the plaintiff. Mr. Warrenran said there was 
a fundamental issue of fact as ta what was the harmain made 
hetween Mr. Elwell and Mr. Walrond Mr. Flwell knew 
that the company was in liquidation. He was informed as 
to that hv Mr. Walrond, ard he anticipated that as the 
result of the winding up the comnany wonld soon go 
aut of business, Subsequently. at an interview with Mr. 
Walvond. in February. a snagestion wos made thot Mr. Elwell. 
cheoyla oo on at a reduced selary. This he ohiected to do, 
and then at a further interview in Anril. the matter waa 
amain discussed between Mr. Elwell and Mr. Walrond. and- 
there woe a definite harssin between the two ag +a the term 
nnon which the original ensarement should he modified. 
Mr. Elwell’s story was that the bargain was that if he con- 
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sented to forego half his salary he should in consideration 
for that be permitted to do work on his own behalf. On 
that simple issue of fact Mr. Elwell would give evidence, 
and his Lordship would judge as between the parties. If 
his Lordship took the view that Mr. Elwell’s story was cor- 
rect, then everything Mr. Elwell did, so far as obtaining the 
Eiffel Tower contract was concerned, which was carried out 
after he left the company’s service, and so far as the Admiralty 
contract which he obtained was concerned, he was free to do, 
and in obtaining them and carrying them out he was not 
guilty of any breach of duty to the defendants. 

The plaintiff, Mr. CyriL Frank ELWELL, said he had had 
eleven years’ experience of the Poulsen system. Before he 
entered the employment of the defendant company he was 
chief engineer for the Federal Telegraph Co., of America. 
Witnss gave evidence as to his conversation with Mr. Walrond 
on the question of half-pay. It was agreed that witness 
should accept half-pay, and that he should be free to recom- 
mence for himself, subject only to the fact that he was to 
look after the contract with the Admiralty. When witness 
returned from Paris, he had a conversation with Mr. Wal- 
rond as to the object of the visit. Mr. Walrond made the 
remark that officially be did not want to know what witness 
had been doing, but unofficially he would like to know. 

Mr. WHITEHEAD: When did you actually complete the 
installation on the Riffel Tower?—Witness: The end of 
December, 1915. : 

. In reply to further questions, witness said he obtained an 
Admiralty contract in connection with ships. 

His LorpsHir said on the facts, he very much preferred 
the view of Mr. Walrond. 

Points of law were then argued by counsel. 

Mr. Hoaa, K.C.. on behalf of the defendants, submitted 
that if a man, whilst employed as a servant, got a contract, 
he was to be treated as having got it between himself and 
his master, and his master was entitled to say that the 
contract belonged to him, and if the master said that, then 
the profits resulting from the contract belonged to the master, 


His Lorpsuip suggested there should be an agreement be- 
tween the parties as to the mode of settling the accounts. 

Mr. WHITEHEAD said he understood the plaintiff had already 
expressed his willingness to account for the profits if the 
defendants paid him for the work he did. 

After consultation between the parties. Mr. Gopparp, for 
defendants, announced that the case had been settled. The 
record would be withdrawn. The plaintiff would pay a sum 
of money which need not be mentioned. Any imputations 
would be withdrawn. 

His Lorosarp expressed his satisfaction that a settlement 


had been reached. 


CHARGE OF EMBEZZLEMENT BY TRAMWAY OFFICIAL. 


At the Manchester Citv Police Court. on October 30th, the 
hearing was resumed of the charges of embezzlement against 
J. W. Hewitt. a cashier in the employment of the Manchester 
Corporation Tramways Department. The previous hearing 
was reported in our last issue. Prisoner was now further 
charged with stealing £154. the moneys of the Manchester 
Corporation, and also with fraudulently omitting to enter m 
the official receipt book kent by him the receipt of a cheque 
for £3.601 from the Salford Corporation. 

Dealing with the fresh charges, Mr. A. F. Pickroxrn, who 
prosecuted on behalf of the Manchester Corporation, said 
that on July 16th a cheque for £3.601 was received at the. 
Manchester Tramwavs Department from the Salford tramway 
authorities. It wae handed over to Hewitt. who paid it into 
the bank that day, but failed to account for it in the counter- 
foil receipt book. At that time the prisoner was deficient in 
his accounts to the extent of £3.447. That sum was made 
up of cheques which Hewitt had previously received and 
paid into the bank on various dates, but cash corresponding 
with which he had kent hack. After paving into the bank 
the cheque for £3.601, he kept back a corresponding amount 
of cash, from which he made pavments. putting himself 
right in respect of the £3.447, and then filled in the reccints 
in the counterfoil receipt hooks in respect of the cheques which 
he had received several weeks before. The prosecution 
alleged that he then put into his own pocket the difference 
between the two amounts, £154, the subject of one of tho 
present charges. 

After several witnesses had given evidence in support of the 
charges, . 

Prisoner pleaded “ Not guilty.” on the advice of his counsel. 
and was committed to take his trial at the Assizes, bail being 
allowed in two sureties of £500 each. 
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OBJECTION TO METER RENT. 


At the Wolverhampton Police Court last Saturday, George 
Besant, tailor, was summoned for non-payment of ös. n 
respect of electricity charges, this sum being charged for hire 
of the meter at his premises. 

Mr. ParTINGTON, opening the case for the Corporation Filec- 
tricity Department, said the account was for hire of meter 
during the quarter ending September this year. The differ- 
ence between the charge for the hire of a meter before the 
war and at the present time was dne to Increases authorised 


by resolutions of the Council from time to time, and amount- 
ing in the aggregate to 85 per cent. The defendant had paid 
the increases fromm June, 1916, to March, 1919, without, as he 
understood he now did, questioning the regularity of the in- 
crease at all. The reasons why the Corporation had made the 
advances Were the increased cost of repairing and providing 
new meters, the cost of coal, and the advesnce of wages. The 
increase was quite reasunable, and it was impossible to allo- 
cate it to any particular consumer. 

Mr. DaNrELS (collector) gave evidence. 

Mr. Bersant asked for the authority under which the 
demand for payment was made. He asked for the resolutions 
on the authority of which the charges were made to be read 
to the Court, and this was done. 

Questioning the witness, Drrenpaxt asked: “Can you 
point out any clause upon which you can base a demand for 
an Increased meter charge?" This the collector was unable 
to answer. | 

Mr. WILLIAM CHARLESWORTH, secretary to the Electricity 
Comuittee, stated that they had been unwilling to bring the 
case Into court, and had had a great deal of correspondence 
with Mr. Besant with a view to obtaining an interview, but 
without success. The first resolution of the Council autho- 
rised increased charges “ for all electricity accounts,” and the 
other resolutions Were intended as extensions of the first. 

Mr. Besant sald his account was marked ‘‘ for the supply of 
electrical energy,” and there was not a word about the meter. 
There was no current whatever burnt. ‘There had been no 
expenditure whatever upon his meter since he had occupied 
the premises. [t was profiteering. 

The CHAIRMAN said that all the meters, wires, &c., that 
were used in supplying electrical energy were included in the 
account, and the Beneh could not discriminate between the 
items. 

Mr. Besant said he was basing his defence entirely on the 
Council's resolutions, in which he claimed there was no men- 
tion whatever of meter charges. 

The CuHatrMan said the Bench had considered the argu- 
ments. They could not discriminate between two portions of 
one service. The meter charge was inelnded in the gross 
charge, and was quite just, and an order for payment of the 
5s. claimed, with costs, would be made. ; . 

Mr. Besant said he should appeal, and he would lke the 
Bench to state a case, giving reasons for their decision, 

Colonel Wateruouss: You can apply for a case.to be stated, 
and if you do that it will be granted. 


INDUSTRIAL Pusbicity SERVICE, LTD. 


IN the Chancery Division on Tuesday, Mr. Justice Astbury 
heard the petition of the Industrial Publicity Service, Ltd. 
to confirm an alteration of the company’s objects m s 
memorandum of association. The company, said Mr. TorHaM, 
had carried on business for some little time, and it had be- 
come necessary to get fresh capital in order to extend its 
business. © A resolution bad been passed adopting another 
memorandum, which was, with certain slight alterations, the 
same as the original, but omitting certain restrictions on the 
company’s objects. The company was incorporated in Febru- 
ary, 1918, and the original capital was £5,000. The objects of 
the company were to carry on an advertising business. There 
were only five members, for whom he appeared. The altera- 
tions now proposed in the memorandum were to add to the 
campany’s objects the business of printers, photographers, 
&e., and manufacturers of kinema filins. 

His Lorpsuie: Printers do not make kinema filtus? 

Mr. Tornam said this was an advertising company, and tt 
was only bringing matters up to date by giving them power 
to manufacture fillns. These additional nowers enabled them 
to carry on business more efficiently. It was also proposed 
to take power to give guarantees and indemnities. 

His Lorpsnie: You are to engage in business as a sort of 
Insurance company, 

Mr. Toruam said that criticisin econld be made of any general 
words put into a memorandum, but these powers were merely 
incidental to the main objects. Thev also proposed to take 
power to establish and conduct commercial agencies: but all 
these powers would be construed as incidental to the main 
objects of the company. . 

His Lordship confirmed the alteration of objects. 


Electrically Propelled Ships,—In a report of the 
operations of Lloyd's Register of Shipping during the 
year 1918-1919 it is recorded that there have been four vessels 
classed by the society during the past vear which have been 
fitted with turbo-electrie propelling plant. The largest of 
these vessels, the Wulsty Castle, which we described on com- 
pletion. of 3.566 tons, was built in this country, and has 4 
total shaft horse power of 1,500. The Turbinia, of 2,259 tons. 
was built in Sweden, and her engines have a shaft horse-power 
of 1,020. Both these vessels were fitted with Tjungstrom tur- 
bines. Two smaller vessels were completed in America, the 
Panoil and the Mexoil. each of 1,870 tons, the engines In each 
case having a total shaft horse power of 820, These two 
vessels were fitted with Rateau turbines. 
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BUSINESS NOTES. 


Machinery for South Russia.—H.M. Vice-Consul at 
Rostov-on-Don, under date of September 15th, reports that 
several of the railway companies and Government, industrial, 
and other establishments ın South Russia have formed an 
Association, with a capital of 50,000,000 roubles, for the pur- 
pose of making purchases abroad of the various machinery, 
railway plant, and other goods required by the subscribers. 
It is proposed to work the scheme on the barter principle, 
aud as soine of the members are very influential they may 
succeed in obtaining the necessary goods for transport. The 
temporary address of the head ottice 1s as follows: The Buying 
Cominittee of the Economic and Technical Association of the 
liberated Provinces of Russia, 116, Bolshaya Sadovaya Street, 


Rostov-on-Don.—Soard of Trade Journal. 
New Offices of the Board of Trade—The Board of 


Trade is leaving Whitehall Gardens for its new oftices in 
Great George Street, within the next few days. The Pre- 
sident, Parhamentary Secretary, Permanent Secretaries, the 
Commercial Relations and ‘Treaties Department, the Indus- 
tries and Manufactures Department, the Power ‘Transport 
und Economic Department, the Marine Department, the 
Legal Departinent, the Secretariat of the Board of ‘Trade 
Council, the Board of Trade Journal, and the Establishment 
Department will forn the nucleus that is being transferred 
now, and more departments will follow as further accommoda- 


tion becomes available. 


German-owned Property.—The Board of Trade draws 
attention to the Order in Council under the Peace Treaty 


with Germany (Treaty of Peace Order, 1919), which appeared 


in the London Gazetts, October 24th, and particularly to 


paragraphs AVI and XVII, under which all property, rights, 
and interests within Ilis Majesty’s Dominions belonging to 
German nationals wherever resident are charged for the pur- 
pose of securing tbe clans by British nationals with regard 
to their property in Germany and debts owing to them by 


German nationals. 

The order provides inter alia :— 

(1) That no person shall transfer, part with or deal in any way with any 
property, righly or interests subject to the charge without the consent of the 
custodian, and that if he does so he will be liable to a fine of £100 and three 


months’ imprisonment. 
(2) That every person who awns or controls any such property (including 


Where the property consists of shares, stocks or other securities the companys, 
municipal authority or other body by whom they are issued) must within 
three months communicale the fact to the custodian unless particulars thereof 


have already been furnished to him in accordance with the provisions of the 
Trading with the Enemy Acts, 1914-18, and if any person fails to do so he 


will be liable to a fine of £100; and 
(3) That if any person is asked to pay any money or to transfer or deal in 


any way with ony property, rights or interests which he hus reason to suspect 
are subject to the charge he must imme diately report the matter to the 
custodian, who for England and Wales is: The Public Trustee, Kingsway, 
London, W.C.2; for Scotland, the Accountant ef Court. H.M. New Register 
House, Edinburgh; and for Ireland, the Custodian for Ireland, King’s Bench 


Division, Four Courts, Dublin. 

Tt is pointed out that the charge does not extend to any 
property which may have been acquired under the Board of 
Trade general licence dated July 12th last authorising the 
resumption of trade with Germany. Notwithstanding anv- 
thing contained in the order the Board of Trade give notice 
that bankers may, without licence, allow Gerinan subjects 
Who are resident in this country to withdraw from their 
balances sums not exceeding £20 in any one month. 


Electrical Supplies in South Africa.— The South 
African Mining and Engineering Journal for October 4th, says :— 
“Notwithstanding stocks of tubing received and consignments on 
the water, dealera are viewing future supplies of this article with 
feelinga akin to dread. In face of the demands, which are very 
great (one leading dealer has during the past six weeks disposed of 
some 60,000 ft.), the stocks on hand and expected shortly are 
practically only a drop in the ocean, and the present great railway 
strike in Great Britain is anything but encouraging in this respect. 
The demand for materiala in town and country (especially 
Kimberley’ is very good. A prominent dealer in reviewing the 
present upheaval at Home said his conviction was that the work- 
men, in regard to their demands for increased wages, &c., were 


leading straight for bankruptcy.” 


New Zealand Tax on Enemy Goods.—The Dominion 
Government proposes to levy a special surtax on the entry of 
nearly all classes of late enemy goods, under the authority of 
Sec. 28 of the New Zealand Finance Act. 115. It is stated that 
an amendment to the Section is being proposed, enabling a surtax 
of less than 50 per cent. to be imposed, but that the surtax will be 


heavy.—Lward cf Trade Journal, 


Overseas Students in British Works.—The Trade and 
Industries Committee of the Royal Colonial Institute has evolved a 
s:heme to enable oversea students to obtain engineering and factory 
training in the United Kingdom. This will be in competition with 
American manufacturers, who have recently inserted in the 
Australian Press attractive offera to train young men from the 
Commonwealth as engineera and industrialists.— Zhe Times. 


Plant for Disposal.—Kingston-on-Thames Corporation 
electricity department invites offers for one battery of two land- 
type Babcock & Wilcox boilers. Full particulars are given in our 
advertisement pages to-day. 


Canadian Industrial Opportunities.—Thoee who are 
interested in the development of our trade with Canada, or who 
contemplate seeking their fortunes either temporarily or 
permanently in that very promising part of the world, would do 
well to secure a copy of the Canadian Boards of Trade Register in 
which brief descriptions are given of commercial towns, features 
of interest, transportation facilities, population, &c. Maps of the 
different provinces are included. The Register is issued by Heaton's 
Agency, Toronto, but we believe that copies can be obtained at 
the Canadian Government Trade Commissioner's Office at 73, 
Basinghall Street, London, E.C. 2. 

We have received from the Board of Trade, Winnipez, an 
illustrated folder setting forth the advantages possessed by 
Winnipeg as a centre for locating a new business. A map shows 
its natural commercial features and the facilities for provision of 
water supply from Shoal Lake, which is considered to make many 


new industries possible. 


Code Facilities for Business Meo.—For the use of the 
public having Trans-Atlantic, West Indian, and Spanish messages 
to code and decode, Marconi's Wireless Telegraph Co., Ltd., have 
placed at their public counters at the Fenchurch Street and 
Marconi House telegraph offices, the following codes :—A.B.C. 
5th Edition, Bentley's, Lieber's, Marconi International Code, 


Western Union. 


Aluminium Production in Norway.— It is reported 
from Bergen that work is to be begun at the great aluminium 
worka which was erected at Hoyanger in the Sogn, during the 
course of the war, at an encrmous expenditure. The company 
owns deposits of bauxite in France, but the war did not permit of 
shipments to Norway, although these are now being made. 


War Risks Insurance.—Tbe War Risks Insurance 
Office at 53, Cornhill, E.C., has been closed, and all correspondence 
relating to the business of the oftice, including any business 
connected with the Air Raid Compensation Scheme, should now be 
addressed to the War Insurance Accounts Branch, Board of Trade, 
Gwydyr House Annexe, Whitehall, S.W. 1. 


Italian Electrical Companies.—The following Italian 
companies have increased their capital :—The Società Elettrica 
e Mineraria del Valdarno, from 20,000,000 to 30,000,000 lire ; the 
Società Elettrica di Benevento (Milan), from 1,500,000 to 3,000 000 
lire; the Officine Elettromeccaniche Bolognesi, from 160.000 to 
500,000 lire; the Industria Elettrica Schledense, from 300,000 to 
1,000,000 lire ; the Società Ing. Tedeschi (Turin), from 5,000,000 
to 7,000,000 lire; the Societa Anonima Trazione Elettrica Lombarda 
(Milan), from 2,000,000 to 7,000,000 lire ; and the Società Anonima 
Vanotti (Milan). from 800,000 to 2,700,000 lire. 

In Rome has been formed the Sovieta Generale Italiana pe 
Imprese Elettriche, with a capital of 500,000 lire, its scope being 
the carrying out of hydro-thermo-electric undertakinys. The 
Societa Forniture Industrie Elettrotecniche, formerly Arturo 
Mattiozzi, Milan, has been converted into a Societa Anonima, with 
a capital of 1,000,000 lire, 

Competition v. Nationalisation. — The competitive 
system of manufacture, distribution, and exchange has a warm 
advocate in Mr. Samuel Turner, of Rochdale, who is connected 
with a large firm of asbestos manufacturers, and who addressed 
members of the newly-formed Burnley Business Men’s Club, on 
October 23rd. Mr. Turner attacked the doctrine of Socialism, 
firmly believing that the competitive system is best for the workers. 
At Mr. Turner's asbestos works the people enjoy all manner of 
recreation, such as golf and tennis; they have their own Works 
Committee, their own debating society, a dramatic club, and other 
organisations. In answer to questions, Mr. Turner said he did not 
think that railways, transport, shipping, and land ought to be 
nationalised. Government enterprise was one long run of failures. 
No Government had ever given a new thing tothe world. They 
had been the worst enemies of progress. It was for the Govern- 
ment to lay down social standpoints, and make employers and 
working men conform tothem. By this means they would solve 
40 per cent. of the difficulties. Industry had nothing to fear from 


good conditions. 

The Consular Department.—In pursuance of the recom- 
mendations of the Majority Report of Lord Cave's Committee, the 
administration of the Consular Department of the Foreign Office 
has now been transferred to the Department of Overseas Trade, 
which already administers the Commercial Diplomatic Service. 
The staff of the Consular Department will for the time being 
remain in the Foreign Office, but in all matters relating to the 
Consular Service will report to the Secretary of State through the 
Comptroller-General and the Secretary of the Department of 
Overseas Trade. Questions of promotion and transfer in the 
Consular Service will henceforth be conaidered, and recommenda- 
tions made to the Secretary of State for Foreign Affairs, by a 
Committee, under the presidency of Sir Hamar Greenwood. on 
which the Foreign Office, the Board of Trade, and the Department 
of Overseas Trade will be represented. Arrangements are also 
being made to transfer to the Department of Overseas Trade such 
work hitherto done by the Commercial Department of the Foreign 
Office as is not primarily political in character. A Standing Inter- 
Departmental Committee has been set up, comprising representa- 
tives of the Foreign Office. Board et Trade, and the Department of 
Overseas Trade, to deal with questions in which the three Depart- 
ments are jointly interested. The Department of Overseas Trade 
will remain for the present in its offices at 4, Queen’s Anne's Gate 
Buildings, 8.W.1, and it will shortly take over additional premises 


adjacent to those which it now oceupies, 
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Trade Announcements.— Messrs. ELECTRIC CONTROL, 
LTD., announce an alteration in the address of their Dublin branch 
Office. It is now 6, Fleet Street, instead of Kildare Street, Dublin. 

MEssks. BURCH & VERTUR., electrical engineers and contractors, 
of Aldershot, have removed their business from 17, The Arcade, to 
larger premises, 26, Union Street. 

THE LoNpoN ELECTRIC STORES have been appointed sole 
agents for Great Britain and Ireland, Dominions and Colonies, for 
Messrs. Cegeme, 19. Place Rouppe, Bruxelles, manufacturera of 
electric motors and fans. A catalogue has been prepared, and is 
now printing. 

The Westinghouse Morse Chain Co., Ltd., announce that in view 
of the transfer of the Westinghouse Morse Rocker-Joint Chain 
Drive business from 82, York Road, King’s Cross, to the Chaineries, 
Letchworth, they have made new arrangements for the representa- 
tion of the chain business in London, and have appointed MEssrRs. 
BEDBROOK & SEDDON, of 39, Victoria Street, S.W., as their agents 
for the Lendon district. 

MEssrs. ELECTRICAL INSTALLATIONS, LTD., of 27. Martin’s Lane, 
Cannon Street, London, E.C. 4, have come to an arrangement with 
Messrs. Hays, Hunter & Standen, Ltd., 71, Southwark Street, S.E. 1, 
to take over the electrical contracting department of the latter 
firm. This portion of the business will now be amalgamated with 
Electrical Installations, Ltd., as from November Ist, and carried on 
from their existing offices as above. Mr. Bretton, the chief 
engineer of Messrs. Hays, Hunter & Standen, Ltd., {enters the 
service of Electrical Installations. Ltd. 


Supply of Electrical Material to the L.C.C.—The 
London County Council invites applications from manufacturers 
and firms, &c., for perinission to be placed on the Council's lists of 
firms from which the Council from time to time invites tenders 
ned supply of electrical material. See our advertisement pages 
to-day. 


Instrument Firms Amalgamate.— We have received 
the following notice :— 

“ Arrangements have been completed for the amalgamation of 
the business carried on by Mr. Robt. W. Paul at New Southgate, 
Lendon, with the Cambridge Scientific Instrument Co., Ltd. Mr. 
Paul will join the board of directors, and the manufacture of 
instruments will be continued both at Cambridge and at New 
Southgate. Until the end of the year the selling and manu- 
facturing arrangements will be unchanged, but on January Ist, 
1920, the name of the company will be altered to the CAMBRIDGE 
AND PAUL INSTRUMENT Co., LTD., and as soon as possible the 
head office and showrooms transferred to London. In the past it 
has been our desire to improve the design and workmanship of 
instruments which we manufacture, and to develop new instru- 
ments for the continually changing requirements of science and 
industry. We believe that the experience gained by the staffs of 
both firms when combined will lead to greater and more rapid 
advances. 

“HORACE DARWIN, 
“Chairman of the Cambridge Scientific Instrument Co., Ltd, 
“ Ront. W. PAUL.” 


Catalogues and Lists.— Messrs. Heavy CURRENT 
ELECTRIC ACCESORIES Co., Park Road, Edmonton.—I]lustrated 
price-list of connectors fitted with Multy-Kontact (M K) sockets. 

Messrs. THE CRESSALL MANUFACTURING Co., Staniforth 
Street, Birmingham.—An illustrated priced leaflet dealing with 
“ mica-wound ` resistances. 

MEssrs. JOHNSON & PHILLIPS, LTD., Charlton, London, S.E.7. 
—New illustrated list of V.I.R. cables to the revised B.E. 
Standards. 

Messrs. BRUCE PEEBLES & Co., LTD., Edinburgh.—Pamphlet 
No. 13C, giving full specifications of medium and low-speed alter- 
nators, with illustrations, lists of ratings for pressures from 200 to 
6,600 volts at 25 and 50 cycles, weights and dimensions in Enylish 
and metric units, \c. 

THE STERLING TELEPHONE AND ELECTRIC CO., LTD., 210-212, 
Tottenham Court Road, London, W.1.—New 48-page illustrated 
pocket- list No. 268, which is an abridged edition of the complete 
160-page catalogue. The Sterling Co. are prepared to supply these 
lists in quantity to readers, with their names and addresses on the 
cover. 


Industrial! Disputes.—In the House of Commons, on 
Monday, the Minister for Labour, Sir R. Horne, presented a Bill to 
provide for the establishment of an Industrial Court and Courts of 
Inquiry in connection with trade disputes, and to continue for a 
limited period certain of the provisions of the Wages (Temporary 
Regulation) Act, 1918. 


Denmark. — The Danish Customs authorities have 
recently given a decision to the effect that “parts for electric 
counterweight lamps consisting of (l) a porcelain piece in the 
form of a flat plate. with a brassed iron clamp and axle with a 
porcelain pulley, and (2) an oviform porcelain counterweight fitted 
with a small iron fitting to carry a porcelain pulley,” are to be 
classified under No. 82 of the tariff, the duty being at the rate of 
32 ore per kilogram. 

Bradstreets.—BRADSTREETS BRITISH, LTD., has been 
registered at Somerset House with a capital of £100,000, in £1 
shares, to take over the business heretofore carried on by the 
Bradstreet Co of New York in the United Kingdom and all other 
parts of the British Empire, except Canada and Newfoundland, 
atatus and general inquiry agents, debt collectors, &c. The first 
directors include Sir Richard Vassar-Smith, 71, Lombard Street, 
E.C., banker, l 


Italiaa Industries, — The Anglo-Italian Review for 
September, which is published by the British-Italian Commercial 
Association, Inc. (Constable & Co., 1s. 6d. net), contains an article 
by Pietro Lanino on the “ Metallurgical Industries of Italy,” in 
which treatment by coal and by electricity are briefly compared. 


Social Evening.—The G.E.C. Social and Athletic Club 


held their first dance and social evening of the season at the 
Cripplegate Institute, Golden Lane, EC., on Friday evening, 
October 3lst. Nearly 200 employés and their friends were present. 
Mr. H. Hirst and his daughter—Mra. Leslie Gamage—were present. 
Musical items rendered by members of the staff were interspersed 
between the dances, and were so much appreciated that it is felt 
that a separate evening must be set aside later for a concert. An 
excellent band was provided by Mr. W. Watts. The evening waa 
an unqualified success. 


Book Notices.—The Electrical Power Enginerr—the 
official organ of the Electrical Power Engineers’ Association—by 
a decision of the National Executive Council, will in future be 
distributed gratis to all members of the Association. 

The library of the late Sir William Crookes, O M., F.R S.. wil 
be sold by auction on November 12th and two following days. 

“ Electrical Engineering.” By H. H. Simmons, brought up to 
date by A. H. Avery. Part I (to be completed in 14 parts). London: 
Cassell & Co., Ltd. Price 10d. net. 

“ Journal of the Institution of Electrical Engineers.” Vol. LVII, 
No. 285. August, 1919. This issue contains the following 
papers :—'' Electric: Power Supply During the Great War ” (Part II), 
by Messrs. A. B. Gridley and A. H. Human; “Large Power 
Transformers,’ by Mr. A. G. Ellis and Mr. J. L. Thomson; 
“ Magnetic Storms,” by Mr. C. Chree; also Index to Vol. LVII. 

“The Beama Journal.” Vol. V,No. 4. Octobor, 1919. London: 
King's Houae, Kingsway, W.C. Price 1s. net. 

‘Principles and Practice of Electrical Testing.” By R. G. Allen. 
Pp. iii + 363 ; 286 figs. London: Longmans, Green & Co. Price 
18s, net. 

“Journal of the Röntgen Society.” Vol. XV, No. 61. October. 
1919. London: Percy Lund, Humphries & Co. Price 4s. net. 

Messrs. Henry Sotheran & Co., of 140, Strand, W.O. 2, have sent 
us their catalogue of ‘rare books on exact and applied acience, 
including the library of the late Prof. O. Henrici, and part of that 
of Prof. G. Govi, of Naples. 


New Belgian Company.—La Société Mecana Electrique 
is the name of a new undertaking just formed at Jemeppe-lez- Liege, 
with a capital of £6,400. 


Amalgamation of X-Ray Apparatus Makers.—THE Cox- 
CAVENDISH ELECTRICAL Co., LTD., has been formed (address, Twy- 
ford Abbey Works, Acton Lane, Harlesden) to amalgamate the firms 
hitherto known as the Cavendish Electrical Co., Ltd., and Harry W. 
Cox & Co., Ltd. The development of X-ray and electro-medical work 
in the United Kingdom, has been hampered by the small siza of 
the few manufacturing firms engaged in it, and it is hoped that by 
pooling resources this will be changed. Both the concerns are old- 
established and well known. The head office of the concern will 
be at the Twyford Abbey Works as above. and all communications 
and goods should be addressed there. The Cavendish Co.'s show- 
rooms at 105, Great Portland Street, W., are being maintained and 
fitted up with typical apparatus for expert demonstration. 


French Electricai Companies.— Under the style of 
L'Electricité Industrielle, a company has been formed at Lyons, 
with a capital of 150,000 fr., for the sale and purchase of all kinds 
of electrical apparatus applicable to industrial uses. 

A company entitled Manufacture d’Accessoires de Réseaux 
Souterains has been formed at Paris, with a capital of 600,000 fr., 
to manufacture underground electric material. 

With a capital of 750,000 fr., the Société du Bureau Central 
de la Technique has been constituted at Paris for the planning of 
electric and other undertakings. 

The Société Alsacienne et Lorraine d'Electricité is the style of a 
recently established undertaking at Nancy to further the interests of 
the electrical industry in the two recovered provinces named. 

The Compagnie Industrielle de Travaux et d'’Enterprises Elec- 
triques has been formed as a Société anonyme for the carrying out 
of public and other works relating to the production, transport. 
distribution, and use of electric energy, and the creation of com- 
panies having the same objects. Its capital is fixed at 600,000 fr.. 
all to be subscribed in coin. Its offices are at 47, Rue de Rocher, 
Paris. 

The capital of the French Thomson-Houston Co. has been raised 
from 120,000,000 fr. to 200,000,000 fr., an inducement to the share- 
holders to take up the new issue being the payment of the current 
year's interest in advance. 


Italian Tax on Electric Lamps.—A monopoly tax. 
amounting to 25 per cent. of the value, has been imposed by the 
Italian Government on all glow lamps manufactured in Italy. A 
tax of like amount will be levied on all imported lamps on passing 
the Customs House. 


French Inventions Exhibitlon——The Union des Inven- 
teurs, Artistes, Industriels de la Loire are about to hold a com- 
petitive display of inventions at the Hotel de Ville, Saint-Etienne. 
Anentry fee of 10 fr. for exhibits is imposed, A square metre of 
space is allowed for each object, and the free use of electric 
driving power where required, inventors’ rights being protected by 
a certificate of guarantee obtained free. The prizes, awarded by è 
Committee of Experts, will consist of diplomas, money, works of 
art, and medals. 
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Liquidations.—Coves, Lro.—Winding-up voluntarily. 
Liquidator, Mr. J. W. Starkey, 24-5, Fenchurch Street. E.C. 3. 
Meeting of creditors, November 18th. Claims to be sent to the 
liquidator by December 14th. 

BENTHAM ELECTRIC SUPPLY Co., LTD.—Meeting of creditors 
was called for November 5th, at 31, Manor Road, Bradford. 


The Pocket Electric Fan.—Romance gives place to 
electricity in this latest novelty, which is carried by ladies in their 
hand-bags, and consists of a fan and battery, and like an electric 
torch, is switched on by the pressing of a button. The Daily 
Erpress states that several of these have already been seen in the 
ball-room and the theatre. 


Bankruptcy Proceedings.— CHARLES S. CoLTon, director 
of a limited company, 111, Savoy Court, Strand, London.—Petition 
filed August 25th, 1919; receiving order made. October 28th ; 
creditor's petition. First meeting, November 10th, and public 
examination, December 3rd ; both at Carey Street. 


The Athens Exhibition.—A cable has Just been received 
from the representative of the Federation of British Industries at 
Athens stating that, in spite of inc'ement weather, there have been 
great crowds visiting the Exhibition, and that during the first 
seven days 15,000 paid for admittance. - On Suoday, October 26th, 
tLe weather improved, bringing a record crowd of over 7,000 people 
to view the Exhibition in this one day. Practically all exhibits 
have been sold many times over, and there has been an especial 
demand for machinery and textiles of all descriptions. Members 
of the business and trading community are arriving daily in 
Increasing numbers from Constantinople, Smyrna, and all! parts 
of the Balkans, as well as the Levant. 


LIGHTING AND POWER NOTES. 


Bantry.—SaLk.— The E.L. works are for sale by 
private treaty by order of the administratrix of the late owner, 
The works have been very successful, and it is expected that they 
will be continued on the same lines as formerly, 


Batley —BuLk SUPPLY.—A Sub-Committee of the E.L. 
and Tramways Committee has been empowered to conclude an 
agreement with the Yorkshire E.P. Co. fora supply of electrical 
energy. 


Blackpool.—CapitaL EXPENDITURE.—The new capital 
expenditure is estimated at £120,090 on electricity supply and 
£300,000 on tramways; a total in 1921 of £392,174 on electricity 
supply and £614,204 on tramways. 


Brazil,—Strikt.—All the employés of the Sao Paulo 
L. and P. Co. have been dismissed for striking ; the trains have 
been manned by students of the Polytechnic. 


Bolton —Yrar’s Workina.—The accounts for the 
year ended March 31st, 1909, show a total income of £138,672, 
compared with £109,230, and a total expenditure of £91,623, 
against £61,938, leaving a gross profit of £17,049, against £47,292 
in 1917-18, which was disposed as follows :— £12,147 to interest on 
loans ; £23,941 to repayment of loans, sinking fund; £1,000 to 
renewals ; £551 to sundry charges; £3,788 to income-tax on 
profits : £2.576 to capital, and £2,000 in aid of rates, thus leaving 
a net balance of £1,056. Total units venerated were 29,030,900 ; 
total units sold, 23,715,040. against 28,025,429, and 23,186,516 
respectively in 1918. Private lighting, 1,440,432, against 
1,580,770 ; tramways, 4,733,103, against 4,740,802 ; power, 
17,541,505, against 16,865,914. Operating cost per kelvin sold was 
0'513d., against O'417d. The number of motors connected at the 
end of the year was 1,918, or 17,506 KW., an increase of 107, or 
1,873 Kw.,and the total number of consumers increased by 97 to 


4,460. 
- Burnley.—SHortace or P.iaxt.— The E.C. has 


receivel applications for a supply of energy to local cotton mills, 
but owing tothe limited capacity of the plant it will be impossible 
to grant the request within the next 12 months. A Sub-Com- 
mittee is considering the quéstion of the future development of 
the undertaking. 


Carlisle-—The B. of 'T. has informed the T.C. that it 
is not in a position to defray one-half the cost of a report on the 
question of using water power from the Eden for generating elec- 
tricity, and the matter has been deferred pending @ report on the 
reaeral situation existing at the electricity works. 


Colne.—Loan.—The T.C. has decided to apply to the 
M. of H. for sanction to borrow £39,612 for the purpose of a 
modified scheme of extensions to the plant and mains. 

Continental.—I'kance.—The coal shortage at Paris is 


becoming acute. Public lighting was discontinued, luminous 
advertisements are forbidden, and the gas supply cut down. 


The whole of the electricity supply of the east end of the city 


was stopped on the 30th ult. to the 3rd inst. The bakeries are 
run electrically, so that a shortage of bread is feared. The public 
has been warned to prepare for considerable reductions in passenger 
trains. By day the services of the Metropolitan Underground 
Railways have been cut down, and the speed of the remaining 
trains has been reduced to seven miles per hour, Belgium is 


shipping only one-third the pre-war amount of coal to France, 
and the supplies from England are stated to be only half of what 
had been promised. The coal sent by Germany under the Peace 
Treaty is required for the railways, 

The electricity supply in the centre of Paris failed on Monday 
afternoon. For about an hour the tramways stopped, but the 
services were resumed later. The failure is said to be due to the 
coal shortage. 

ItaLy.—Papova.—The hydro-electric station, after the under- 

mining of its foundations by Austrian air bombs, collapsed 
suddenly into the canal, last week. The town is without water or 
light. Zhe Timex. 
i SWEDEN.—Among the new companies recently formed in 
Sweden in connection with the generation—mainly by utilising 
water .power—and distribution of electrical energy are the Hed- 
karro-Orisja-Avastbo Belysnings Aktiebolag, of Vastanfors; the 
Gunnarskogs Elektriska Aktiebolag, of Gunnarskog; and the 
Bodanas-Anhults Kraft Aktiebolag, of Grimstorf. 


Creetown (Kirkcndbrightshire), — E.L. Scueme.—The 


Local Authority Committee has under consideration an E.L. 
scheme for the district, 


Croydon.—Nrw Puiant.—The T.C. has decided to 
replace a number of transformers, installed in 1905-6, by a more 
efficient type, at an estimated coat of £2,025, to be met out of the 
reserve and renewals fund. 


Dundee.— Hypro-Exectric SCHEME.—A  Sub-Com- 
mittee of the EC. has decided to obtain expert advice on the 


electrical engineer's report concerning a new water-power scheme 
for the Tummel Valley. 


East Midlands Electricity Supply.—Some particulars 
are now officially available as to the arrangements by which the 
needs of a part of the East Midlands area are to be met in the 
matter of electricity supply. Subject to the sanction of the 
Government, it is understood that a scheme has been practically 
decided upon for the erection upon a site on the River Trent, in 
the neighbourhood of Nottingham, of a super-power station. Mr. 
R. H. Swain, chairman of the Nottingham Corporation Electricity 
Committee, who presided at a conference, held a few days ago, of 
representatives of various local authorities interested in the 
matter jointly with Nottingham (these including Leicester, Derby, 
Loughborough, Long Easton, Ilkeston, and Burton-on-Trent), 
explained that the recommendation as to the erection of the new 
station had been made by the Government's experts, Mr. Rider 
and Mr. Wordingham, the intention being to supply an area 50 
miles north to south and 40 miles east to west. embracing 2,000 
square miles, and including parts of Nottinghamshire, Derbyshire, 
Staffordshire, and Leicesterahire. The report of the Government 
experts had been adopted at a conference of representatives of the 
towns concerned. Affected by the scheme were 25 towns, each of 
over 10,000 inhabitants, the total population of the area to be 
supplied numbering several millions. The plant would be erected 
in two sections—the first intended to supply immediate demands, 
and the second to be developed in the rural districts later. The 
firat section of the station, it was estimated, would cost £5,250,000. 
The whole plant, when completed, to supply an area stretching on 
the one side ifrom Chesterfield to Leicester, and on the other 
from Burton-on-Trent to Newark, would entail a total expenditure 
of £14,000,000. If the scheme was carried through, it would 
mean probably a saving of £40,000 a-year to the Nottingham 
Tramway Committee alone. The first section would occupy 
altogether a site of at least 100 acres. There would be an ample 
supply of condensing water, excellent facilities for bringing coal 
by water and rail, facilities for dispensing with ashes, of which 
there would be a vast quantity, and facilities for coal storage. 
According to the experts’ estimate, there would be burnt at the 
station 580,000 tons of coal per annum, or about 1,500 tons 
per day, and it would use 14,000,000 gallons of river water per 
hour. There had been three schemes before the Government in 
relation to the matter—that of the coalownera of Notts. and 
Derbyshire, the Government's own scheme, and the scheme he had 
explained, and he considered the last-mentioned the best of all. He 
was convinced that if they did not get all they asked for, they 
would at least get sufficient to do what was required, that being to 
have an ample supply at a cheap rate. As soon as the Government 
Bill was through, matters would be pushed forward in this area 
of the Midlands without loss of time. 


East Ham.—YeAr’s Workinc.—The annual accounts 
show a total revenue of £34,407, compared with £29,177, and a 
total expenditure of £31,679, against £26,379, thus giving a gross 
profitof £2.728 ; £1,251 was paid as interest on loans and special 
charges. The amount written off for sinking fund and capital 
charges was £6,222. The net result is a deficit of £7,148, com- 
pared with a deficit of £7,574 in 1918. The total operating cost 
per unit sold was 2°Old., whilst the average price obtained was 
2°16d.; maximum load on feeders, 1,722 Kw.; capacity of plant at 
end of year, 2,925 KW. 

Epsom.—Pricrs.—By the casting vote of the chairman, 
the U.D.C. has rejected a recommendation to fix a minimum 
quarterly charge of 13s. 4d. for electricity, averaged over the year. 
The price of electricity for heating has been reduced from 4d. per 
unit to 3d. for the first 400 units, and from 2d. to 2}d. for the 
next 600. Power rates are to remain unaltered. 


Fermoy (County Cork).—E.L. Scueme.—Owing to the 
Gas Co.'s decision to increase its charge to 12s. 6d. per 1,000 
cb, ft., it is proposed to inaugurate an E.S, undertaking, 
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Heywood.—New CagLes.—The T.C. has agreed to the 
application of the Lancashire E.P. Co. for the construction of H.T. 
transmission lines. 


High Wycombe.—Prices.—The I'.C. has declined, at 
the request of the E.L. Co., to withdraw its objection to the 
request of the company to the B. of T. for permission to increase 


the maximum charges for energy for power and hghting by ld. 
per unit. 


Leatherhead. — Fur Orprer.—The Leatherhead and 
District Electricty Co.'s supply having been exempted from the 
provisions of the Fuel Order through the good offices of the Diesel 
Engine Users’ Association, consumers have been notified that they 
can now use an unlimited quantity of electricity for lighting, 
heating, and power purposes without in any way affecting their 
fuel ration. 


Leek. — ELECTRIC Vans. — The U.D.C. has decided to 


purchase two electric vans for the collection of house refuse, at a 
cost of £2,608. 


Liverpool.—Docks Enectrirication.—It ig expected 
that within a few months the first section of the docks electri- 
fication scheme will be in operation. The project is to cost about 
£200,000 ; electricity is to be used in connection with the 
mechanical handling of goods, including electric cranes and other 
devices. It is also intended to replace gas by electric lighting 
along the dock quays and in the sheds. The electrical energy is 
to be obtained from the Corporation generating stations. 


London.—l[AMMERSMITH.—NEWw PLANT.— Orders are 
to be placed for transformers, cables. and H.T. oil-break switches. 
The estimated total outlay is £6,700. New steam piping is also 
required for the boiler-house. 

PRICE INCREASE.—It has been decided to increase the existing 
rentals of two, three, and four-light incandescent clusters 
reapectively, by 91, 90, and 76 per cent. approximately, and for 
similar clusters of 4-watt lamps respectively, by 120, 105, and 88 
per cent. approximately. 


Lynton and Lynmonth. — ACCIDENT. — On a recent 
occasion the electricity supply failed, and on investigation thecauseof 
the trouble was found to be several large eels which had got into 
the water turbine. 


New Quay (Cardiganshire). — E.L. Scueme. — The 


U.D.C. is considering an E.L. scheme for the town, 


St. Helens,—loan.—A M. of H. inquiry was held on 
October 29th into the application of the T.C. for a loan of £57,100 
for additional plant at the electricity works. There was no 
opposition. 


Wimbledon,— Pricks.—Many protests have been made 
against the proposed minimum charge of 13s. 4d. for all consumers 
of electricity, and the T.C. has reduced the charge to 7s, 6d. 


Wolverhampton.—Prices.—The T.C. has decided to 
discontinue the flat and the maximum demand rates of charge 
for lighting, 


York. — Loax.— A M. of H. inquiry was held on 
October 30th into the application of the T.C. for a loan of £46,610 
for the erection of hydraulic electricity works at Linton Locks. 
The North-Eastern Railway Co., which owns navigation rights on 
the river, opposed the scheme. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—Goops Services.—The Corporation is ascer- 
taining what can be done in the direction of extending the carrying 
powers already granted to various tramway authorities. The idea 
is to use wagons equipped with electric motors taking power from 
the overhead wires. The wagons would be fitted with storave 
batteries, thus enabling them to leave the tramway route and 
deliver goods within a certain radius of the lines. Wagons of thia 
kind were first put in service about five years ago, and their use 
has been found advantageous. 

In the report of the general manager (Mr. R. H. Wilkinson) it 
is mentioned that the high-power car motors which were ordered 
early in 1915 from Messrs. Brown, Boveri & Co. had not been 
delivered, and the older motors had proved unequal to carrying the 
heavy traftic. Due to the overloading of these motors there had 
been an extraordinary number of failures, and the greatest difficulty 
had been experienced in obtaining material and labour to maintain 
auticient cars in service. Twenty-six new cars, with high-power 
motors of modern design. have been ordered, together with 52 pairs 
of motors and electrical equipment, which will replace the older 
motors. The Corporation has 232 tramway-cara and 17 railless- 
trolley-vehicles. 


Continental.—GEnMANY.—The directors of the A.E.G.- 
Schnellbahn. A.G., of Berlin, whose object is the construction of 
an electric railway in Berlin, recently met representatives of the 
Municipal Council and the Union of Local Authorities of Greater 
Berlin, to discuss the unfortunate situation of the undertaking. 
Owing to the high cost of labour and raw materials, they have 
~ decided to restrict the works to the execution of measures Of safety , 
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and to discuss the situation with the local authoritics whose repre- 
sentatives had been invited to hear the report on the present 
position of affairs. 


East Ham.—Yerar’s Workinc.—The accounts for year 
ended March 31st, 1919, show a total revenue of £84,396, as oom- 
pared to £70,604 for the previous year; and an expenditure of 
£85,691, compared with £63,916 the previous year, thus showing a 
gross loss of £843, against a gross profit of £7,321 last year. The 
amount of £4,652 was paid as interest on loans, and £5,679 was 
relegated to the sinking fund and capital repayments. The net 
financial result for the year was a deficit of £11,174, as compared 
with a deficit of £3,676 for 1917-18. 


London.—L.C.C.—The important report of the Highways 
Committee, recommending that powers be obtained to construct 
17 new lengths of tramway, was presented to the L.C.C, on Tuesday, 
The report sets out the steps already taken and the difficulties 
encountered in the attempts to develop the Council's tramway 
system. Powers for an extensive scheme were sought before 
Parliament in 1915, but only a small section was sanctioned. The 
present report outlines a scheme of desirable extensions—90 route 
miles of track, estimated to cost about 54 million pounds for tram- 
way work and 2} million for street improvements. The Com- 
mittee recommends that powers be sought in the next session for 
only 17 specified routes, 43 miles long, the estimated cost being 
£3,031,695 for construction, £928,550 for street widening, and 
£245,100 for spare cars, &c. The schemes as now set out are divided 
into :—(1) Tramways needed to supplement existing means of 
communication ; (2) lines that wil] co-operate with housing develop- 
ment proposals ; (3) tramways to link up the existing system ; 
(+) lines in outlying districts to link up with systems ontside the 
county. The “special urgency ” schemes and their respective costs 
include :—Charles Street to Blackfriars Bridge, ria Farringdon Road, 
£75,750; Hampstead Road to National Gallery, £190,170: 
Cambridge Circus to Theobald’s Road, £110,455; Victoria to 
Westminster Bridge, £24 8,660 ; Victoria to Marble Arch, £277,310: 
Marble Arch to Cricklewood, £850,330 ; Edgware Road to King's 
Cross, £673,300 ; Shepherd's Bush to Marble Arch, £398,880 ; Seven 
Sister's Road to Stamford Hill, £87,025; Aldgate terminus to 
Aldgate Station, £28,550 : Aldgate to Tower Hill, £55,955 ; Tooley 
Street terminus to Hop Exchange, £38,740; Waterloo Road to 
Blackfriars Road, £45,770; High Street, Wandsworth, to Roe- 
hampton Lane, £357,220: Forest Hill to Crystal Palace, £209,285 ; 
West Norwood to Crystal Palace, 193,170; and spare cars and 
cables, £245,100. 

Opposition was offered to almost every item in the programme. 
but only one, the proposed Wandsworth to Roehampton line, had 
to be dropped, in consequence of an adverse vote, the majority 
against it being one. With this exception the programme as it 
stood was adopted for inclusion in the application to Parliament. 

A Golder’s Green to Charing Cross tube train was, on Tuesday, 
found to he on fire under the driver's cab, After the flames had 


been extinguished at Warren Street Station, the train was taken 
to the depot. 


Newcastle.—Co.iiston.—A guard and a signalman were 


seriously injured in a collision between an electric train and a 
light engine at Benton Bank, 


North-Eastern Railway. —Proposep ELECTRIFICATION. 
— According to the Yorkshire Toxt, an experiment is shortly to be 
made on the N.E. main line between York and Newcastle, 80 miles, 
in electric traction for both mineral and passenger traffic. 

The scheme, which has been worked out by Sir Vincent Ravan, 
chief mechanical engineer, provides also for the electrification of 


the loop wire, 31 miles in length, from Northallerton to Ferryhill 
ria Stockton. - 


Rochdale. —Nrw Cars.—The Corporation intends pur- 
chasing 10 new tramcars, at a cost of over £20,000. 
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TELEGRAPH AND TELEPHONE NOTES. 
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Damage to Telegraph and Telephone Wires, — At 
Midleton. County Cork, Quarter Sessions, before the Recorder of 
Cork, last week, the Postmaster-General claimed the sum of £40 
as compensation for the malicious cutting and breaking down of a 
number of telegraph and telephone wires in East Cork last August. 


The Recorder granted the application, and awarded £25 ss 
compensation, 


France.—After having made several attempts to obtain 
the increase of wages voted by Parliament, and failed. the 
employés of the Postal, Telegraph, and Telephone Services met on 
October 25th, and passed a resolution giving M. Clémentel. the 
Minister responsible, 24 hours in which to pay up. The employes 
claim increased pay as from July lst, and, in case of refusal. they 
are resolved to come out on strike. M. Clémentel has informed the 
Postal Federation that he is disposed to seek a settlement. 


_ International Wireless Code.— A Commission isnowsitting 
in London to devise an international code of wireless telegraphy, 
Great Britain, France, and Italy each having a member, It was 
found during the war that it was a very great hindrance, and even 
a source of danger, to the Navies of the Allies that no international 


wireless code was in existence of a similar type to the inter- 
national signal code which is accepted by the shipping companies of 
all nations. It may be understood that the United States authorities 


‘are in sympathy with the idea. 


Italy.—Telephonic communication between Italy and 
Switzerland was resumed on the Ist inst., and that between Italy 
and France and Italy and Germany will be opened shortly, 


Wireless to U.S.A.—Marconi’s Wireless Telegraph Co. 
announces that messages can now be accepted for transmission to 
the United States of America rig the trans-Atlantic wireless 
service between Ireland and Nova Scotia. The commercial rate 
is 4d. per word less than that charged by the Atlantic cable routes, 


Á 
CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Oficial 
Notice” appeared.) 


OPEN, 


Aberdeen.— November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ supply of telegraph material. 
Stores Supsrintendent, 80, Guild Street, Aberdeen. 


Australia, — SYDNEY.— December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumpe, electric 
motors, &c., for the low-level pumping station, Marrickville, 
Offices of the Board, 341, Pitt Street, Sydney. * 

City Council. January 6th, 1920. Electric Lighting Department. 
Outdoor H.T. switchgear (specification t66); air-bruke switches 
(specification 565). Electric Lighting Department, Town Hall. 

—Tenders. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.* 

MELBOURNE. — P.M.G.'s Department, January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,683, 
(September 19th.) 

December 8rd. Victorian Railways. Portable electric welding 
set and accessories, Secretary for Railways, Spencer Street, 
Melbourne. * 

P.M.@.'s Department, Melbourne. November 23th. Switchboard 
cable and switchboard parts (schedule 1,585),* 

Bolton.—November 11th. Electricity Committee. One 
8,000-Kw. turbo-alternator, with condensing plant, four water-tube 
boilers. (October 17th). 


Bradford.—November 15th. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General Manager, 
1. Hall Ings. 

Croydon.—November 17th. B.C. Erection and main- 
tenance of electric motor aud pump, and connections for rewage 
disposal works, (See this issue.) 

Dublin.—November 11th. Great N orthern Railway Co. 
(Ireland). 12 monthg’ supply of electric fittings, cable, wire and 
carbons, &c. (October 24th.) 

Dundalk.—Norember 19th. U.D.C. Electricity Depart- 
ment. 400 tons of light American fuel-oil, suitable for D eal 
engines. (See this issue.) 

Dundee.— November 20th. Electricity Department. 
Steelwork at the Carolina Port generating station. Mr. H. 
Richardson, General Manager and Engineer. 

Egypt. — ALEXANDRIA. — November 15th. Egyptian 
Postal Administration. General stores for 12 months, including 
several electrical items,* 

Enniskillen.—December 1st. Sligo Leitrim & Northern 


Counties Railway Co. 12 months’ supply of electric telegraph 
material. The Secretary, Enniskillen. 


Kettering. November 13th. U.D.C. Electricity Depart- 
ment. Cooling tower and foundations. (October 31st.) 

Leeds.—November 13th. City Council. Single-phase, 
2,000 and 6,600 volts, and Scott-connected transformers, 14,000 
K.V.A. capacity ; also transformers required during a period of two 
years. (October 24th.) 

London.—Great Western Railway. November 10th. 

ne year’s supply of stores, including telegraph instruments and 
apparatus, electric wires and cables, &c. (October 31st.) 
: HAMMERSMITH, W.—November 20th. Electricity Department. 
Static transformers, E.H.T. and L.T. cable. H.T. oil-break switches, 
black and galvanised corrugated iron sheets and steam-piping, 
this iague, ) 7 

Manchester.—November 1 Ith. ‘Tramways Committee. 

Special track work, Mr. J. M, McElroy, General Manager. 


New Malden (Surrey).—November 11 th. The Maldens 
and Coombe U.D.C. Two 15-8.H.P. electric motors, and two 4-in. 
eee Pumps, at Kingston Vale pumping station. (October 
cof ortumna (Galway) .—November 10th. Electric Supply 

+ One 50-H.p. gas engine and suction plant : one 30-Kw., D.C. 


generator and motor-booster ; storage b i i 
: ge battery, switchboard, line 
material, &e, (October 31st.) ` i 
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South Africa,—JouaxnesnurG.—December Ist. Muni- 
cipal Council. One 500-KW. converter, or alternatively, one 
750-KW, converter, for one of the suburban tramway sub-stationa. 
Specification No. 114.* 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 548). Specification from Town Clerk, 
Municipal Offices, J ohannesburg.—B. of T. Journal. 


Spain.— Maprip.— J anuary 2nd, 1920. Concession for 
an electric railway from Madrid to Valencia. Points whioh will 
be considered are: (1) Reduced fares ; (2) reduction of maximum 
interest guaranteed by the State; (3) shortening of length of the 
concession. Apply Direccion General das Obras Publicas, Madrid. 


Tunbridge Wells.—Electricity Department. One 750 to 
1,000-Kw. turbo-alternator, surface condenser and pumps, wet-air 
filters, piping, economiser, induced-draught fan and engine, and 
extensions to switchboard. &. (October 24th.) i 

Tynemonth.—December 1st. -Electricity Department. 
5,500 yd., three-core, paper-insulated, lead-oovered, 6,600-volt 
cable ; 5,500 yd., four-pair, paper-insulated, lead-covered, telephone 
cable ; 5,500 yd., three-core, conductor cable. (See this issue.) 


Walthamstow.— November 26th. U.D.C. Electricity 
Department. Caat-iron circulating water pipes, E.H.T. and L.T. 
cable, engine room crane, (See this issue.) 


“A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London, 


„m Se eee a u a a 


CLOSED., 
Croydon.—T.C. :— 


Re-construction of refuse destructor.—Meldrums, Ltd., £5,889. 


Edinburgh.—The Corporation has placed the contract for 
six boilers for Portobello power station with the Stirling Boiler 
Co., at £200,661. 


Internal telephone service.—Dictograph Telephones, Ltd., 2675. 


Wolverhampton.—T.C. Accepted :— 


Nine intercommunication private telephone instruments, &c., £63.—Britisk 
L.M. Ericsson Mfg. Co., Ltd. 

Sluice valve, £81.—-Willans & Robinson, Ltd. 

155 condenser tubes, £90. Birmingham Battery & Metal Co., Ltd. 


Ee 
FORTHCOMING EVENTS. 


Motor Exhibition.—Friday, November 7th, to Saturday, November 15th. At 
Olympia, W. From 10 a.m. to 10 p.m, 


Technical Inspection Association.—Friday, November 7th. At the Royal 
Society of Arts, John Street, Adelphi. At 7.30 p.m. Paper on “ The spec- 
troscope in the Science of To-day,” by Prof. Baly, F.R.6. 


Electrical Power Engineers’ Association (Derby and District Section). 
—Friday, November 7th. At King’s Café, Derby, At 7.30 p.m. pupper 
and social, 


Birmingham and District Electric Club.—Saturday, November Rih. At 
7pain. At the Grand Hotel, Birmingham. Paper on “ Automatic Tele- 
phone Systems for Works, &c.,"' hy Mr.T. Pettigrew. 


Institution of Electrical Engineers.—Thursday, November 18th. At the 


Institution of Civil Engineers, Gt. George Street, Westminster. At 6 p.m, 
Inaugural address by the President, Mr. R. T. Smith. 


(Scottish Centre).—Tuesday, November llth. At 207, ae Street, 


Glasgow. At 7.30 p.m. Inuaugural address by Mr. W. B. Hir š 


(Students’ Session).—Friday, November lith. At the Royal Technical 
College, Glasgow. At 7.30 p.m. Opening address by Mr. F. H. Whyaall. 


a 


NOTES. 


London Traffic.—On the invitation of the Prime Minister 
and the Minister of Transport, Mr. Kennedy Jones, M.P., has 
accepted the chairmanship of the Advisory Committee on London 
Traftic, which the Minister of Transport has appointed. 


Decimal Coinage and the Metric System.—The Right 
Hon. Reginald McKenna, chairman of the London Joint City and 
Midland Bank, Ltd.,and formerly Chancellor of the Exchequer, wrote 
recently with reference to a decimal system of coinage :—' In my 
opinion such a system would greatly simplify, and, consequently, 
economise, labour in account-keeping of every description, It 
would be of assistance to internal commerce, and by making our 
values more easily convertible into their equivalents in foreign 
currencies, would be helpful in the development of our external 
trade. The change could be effected with a minimum of disturb- 
ance and inconvenience to the community, 

“The adoption of the metric system of weights and measures 
in this country would also increase the efficiency of manufacturing 
processes, and facilitate the calculations involved in the marketing 
and distribution of goods. If it were established it would be of 
xreat advantage to us in our trade relations with other manu- 
facturing and trading countries, all of which, with the sole 
exception of the United States of Ameriea, already use this 
system.” 
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Institution and Lecture Notes.—Wireless Society of 
London. —A fter five years of inactivity due to the war, this Society 
is again busy in the interests of experimenters and amateurs 
interested in wireless telegraphy, and the first general meeting 
since the war was held at the Institution of Civil Engineers, 
Westminster, on October 28th. The meeting was attended by over 
150 members and visitors, and it was noted that several country mem- 
bers had taken the opportunity of coming up to town from distances. 

The President (Mr. A. A. Campbell Swinton, F.R.S.) was in the 
chair, and opened the meeting by referring tothe state of suspended 
animation the Society had been in during the war, and stating 
that with the close of the war the Committee and officers had met 
and decided to bring the Society into activity once more. Owing 
to the resignation of Mr. R. H. Klein from the office of hon. sec., 
which he had held since the foundation of the Society, Mr. Leslie 
McMichael (30, West End Lane, W. Hampstead N.W. 6) had been 
asked, and had agreed, to take over the duties entailed. Mr. 
Klein had been elected an active vice-president. Admiral Sir 
Henry Jackson, G.C.B., F.R.S., one of the very earliest experimenters 
in wireless telegraphy, had also been included, and was taking 
keen interest in the welfare of the Society. Dr. F. O. Knight had 
been made a member of the Committee. The meeting was 
invited to confirm these appointments, and by an amendment it 
was decided that the present officers and Committee should remain 
during the year 1920, thus preventing the necessity of another 
election in January next, 

The President spoke of the loss sustained to the Society by the 
desth of Sir William Crookes, O M., Mr. Russell Clark, O.B.E., 
Prof. Silvanus Thompson, and Mr. Duddell, and a number of 
members had lost their lives in the war. The matter of club 
rooms in a central district was engaging the attention of the 
Committee, and it was hoped that suitable premises would be 
found. The matter of licences for wireless telegraphy was touched 
upon at some length, and it was pointed out that every effort had 
been, and will be, made to influence the Post Office authorities 
to come tw some decision so that experimental work among amateurs 
might again be established. A letter was read from the Postmaster. 
General accepting the services of the Advisory Committee of the 
Wireless Society to assist in selecting suitable applicants for 
tranamitting licences, when these are permitted. Mr. Hope Jones. 
M.I E.E., the chairman, spoke of the application of other wireless 
societies and clubs with a view to unity of action, and said that 
the Committee was alive to the possibilities, and further develop- 
ments might be expected. 

After the business of the meeting closed, the attention of 
members was directed to an exceptionally interesting show of 
wireless exhibits which had been brought, and brief descriptions 
were given. Dr. Erskine Murray explained details of the Air 
Force telegraphy and telephony sets exhibited, including a Robinson 
direction finder. Mr. Scott Taggart had a fine array of valves of 
the Ediswan Co., showing their manufacture in detail. The 
Marconi Co. and Megars. Read & Co. and the Zenith Manufacturing 
Co. had lent some of their most up-to-date apparatus. Mr. Maurice 
Jhild, Mr. Burbury, Mr. Clinker, Mr. Leslie Miller, and Captain 
Donisthorpe had brought apparatus of interest, and the President 
had on exhibition a compact and sensitive valve amplifier, which. 
together with a specially-constructed loop aerial, wa3 capable of 
making signals from [European stations au lible at a considerable 
distance from the telephones. 


RECENT DEVELOPMENTS IN PUBLIC AND PRIVATE LIGHTING.— 
A public lecture was delivered, on October 24th, by Mr, W. C. 
Clinton, on this subject, at University College, London, The 
lecture was illustrated by exhibits and lantern slides, all the 
typical modern electric lamps being shown. Among other demon- 
strations, the marked alterations in tint of a series of coloured 
plates when the mercury-tube light, the quartz-tube mercury 
lamp, and the gas-filled lamp were switched on in succession was 
shown, and a demonstration of the “ Pointolite” lamp was also 
given. The comparative thickness of actual carbon and tungaten 
filaments, as well as of spiral tungsten-filaments, as used in gas- 
filled lamps, was illustrated by a series of slides. The chief 
systems of lighting were discussed by the aid of illustrations of 
well-known instullations, and the development in public lighting 
from 1882 (when only 0'2 c.P. per watt was obtained from 
glow-lamps, and 0'5 c.P. per watt from arc lamps) to 1914, 
when the corresponding figures were 2 and 3 to 5 CP. 
per watt respectively. The actual cost of lighting on the 
Embankment increased from 3s. to 10s. per hour during this period, 
but the cost per 1,000 c.p.-hours fell from Js. to jd. The central 
suspension system of street lighting, regarded as a modern 
development, was shown, by a display of some early French prints, 
to have been employed with oil lanterns in Paris as early as 1720. 


Institution of Electrical Engineers.—The following is a pro- 
gramme of ordinary meetings to be held at the Institution of 
Civil Engineers. Great George Street, Westminster, S.W., at 
6 p.m. on Thursdays (light refreshments at 5.30 p.m.) :— 


November 13th, 1019.—President’s Address. 
November 27th, 191!.—C. ©. Paterson, J. W. T. Walsh, A. K. 
Taylor, and W. Barnett, “ Carbon Arcs for Searchlights.”’ 
December 1]th, 1019.—J. M. Scott Maxwell, t Scientific Works 
Management.” 
December 18th. 1919.—D. M. W. Hutchison, and W. J. Wayte, 
‘* Electricity in Tin Mining.” 
January 8th, 1920.—J. Shepherd, “ Failures of Turbo-Genera- 
tors and Suggestions for Improvements.” 
The following informal meetinga will bə held in the rooms of 
«Chartered Institute of Patent Agents, Staple Inn Buildings 
South Block), close to 335, High Holborn, W.C., on Mondays, 
p.m, :— 


November 17th, 1919.—Discussion on ‘Engineering Adver- 

tising, opened by Mr. W. E. Warrilow. 

December 15th, 1919.—Discussion introduced by Mr. R. Rankin, 

January loth, 1920.—Discussion on ‘Functions of a Trade 

Journal,” opened by Mr. S. M. Hills. 

Other informal meetings will be held on February 16th, March 
16th, and April 19th, 1920. 

Attention is drawn to the alteration in the hour of the informa 
meetings. Those intending to be present are requested to reach 
the Lecture Hall a few minutes before 7 p.m. in order that the 
meetings may commence punctually at 7 p.m. 

A Wireless Sectional meeting is to be held at the Institution of 
Civil Engineers, at 6 p.m. (light refreshments at 5.30 p.m.) on 
Wednesday, November 19th, 1919, when Prof. C. L. Fortescue will 
read a paper on “The Design of Multiple-stage Amplifiers Using 
Three-electrode Thermionic Valves.” 

The first ordinary general meeting of the WESTERN CENTRE. 
for the Session 1919-20, was held at the South Wales Insti- 
tute of Engineers, Cardiff, on November 3rd, when Mr. Arthur 
Ellis, chairman, delivered his inaugural address. 

Mr, Ellis alluded to his severance with municipal management 
after a period of 19} years, and the Electricity Supply Bill, the 
Transport Bill, and the coal situation as affecting the electrical 
industry, were amongst the many subjecta touched upon in the 
discourse. The unusual procedure of a discussion on a chairman's 
address was adopted. 

The annual report of the Committee of this Centre for the 
Session 1918-19 points out that the area has been extended to 
include the whole of South Wales, the counties of Hereford and 
Gloucestershire, as well as the remainder of the West of England. 
During the session four meetings were held. A meeting to 
further discuss Mr. C. H. Wordingham’s address, which was 
delivered before the Centre on Armistice Day, was held at Cardiff 
on June 4th last. Considerable increase in membership is recorded ; 
subject to slight amendment, the figures now stand as follows :— 
Members, 74; Associate Members, 190; Associates, 15; graduates, 
26 ; students, 44; a total of 349, being an increase of 74. It is 
considered that in future sessions more meetings should be held, 
and that research work, if it can be arranged, should be under- 
taken by the Centre if it is to take its proper share in the control 
of the Institution. The difficulties in the way of greater activity 
are considerable, owing to the scattered nature of the area, but it 
ig thought that more work should be undertaken. 

The officers and Committee for the 1919-20 Session are as 
follows :—Chairman, Mr. Arthur Ellis; vice-chairman, Messrs. 
A. J. Newman and A.C. McWhirter ; joint hon. secs , Messrs. C. T. 
Allan, Royal Chambers, Park Place, Cardiff, and A. J. Newman, 
The Exchange, Corn Street, Bristol ; past chairmen, Prof. David 
Robertson, and {Measrs. R. H. Fletcher, and H. I. Rogers. The 
General Committee is composed of :—Prof. F. Bacon, Capt. S. B. 
Haslam, Messrs. T. E. Alger, J. W. Burr, W. A. Chamen, W. Collins, 
J. W. Eastwood, W. T. Kerr, T. E. Lewis, G. H. Langdon, 
A. Nichols Moore, I, A. D. Pedler, H. Faraday Proctor, H. T. Sully, 
and J. E. Teasdel. 

National Association of Supervising Electricians. —The first 
meeting of the new acssion was held at St. Bride’s Institute, on 
Friday, October 24th, when Mr. J. S. Highfield, the president, read 
his inaugural address, which proved very interesting to the large 
number present. Mr. Highfield also announced thattheI.E.E. Wiring 
Rules Revision Committee ir to include a representative of the 
National Association of Supervising Electricians. On Tuesday, 
November 4th, the second meeting was held, at which Mr. J. W. 
Beauchamp presented “Some Personal Problems of Electrical 
Development.” ‘This paper raised some particularly interesting 
points, and there was very keen discussion. 

Institution of Marine Engineers.—At the annual dinner of the 
Intitute held at the Connaught Rooms last week, under the 
presidency of Lord Weir, Rear-Admiral Sir William Nicholson, 
Controller of the Navy, replying to the toast of ‘‘ The Forces,” said 
they were all convinced that the internal combustion engine was 
the engine of the future. The engineers of steam must be prepared. 
he added, to be engineers of the electrical drive in the future, and 
he believed before long they would be molecular engineers. Lord 
Rawlinson asserted that the internal combustion engine had 
revolutionised methods on the battlefield, so he believed it was 
going to revolutionise our ships on the ocean. Lord Weir, in 
reply, said organisation could alleviate waste, but science could 
eliminate it, The price of coal had risen abnormally, but the day 
of oil fuel and the oil engine had arrived, and a technical solution. 
partial perhaps at present, would be found for the coal shortage. 
He estimated that, in the immediate future, by the installation of 
oil fuel, the number of coal trimmers and stokers displaced would 
be not less than 25,000. The only way in which those men would 
be able to earn a livelihood was by the revision of the Victorian 
outlook of Trade Unionism and a greater degree of flexibility 
introduced into the grades. 


Appointments Vacant.—Cable jointer (77s. 11d.) for 
the S. Shields Corporation electric supply department; worké 
superintendent (£600) for the Borough of Doncaster electricity 
department; mains assistant (£288) for the Sunderland Corpora: 
tion electricity works; evening instructor on armature winding 
for the Northampton Polytechnic Institute; shift engineer ( gos.) : 
sub-station engineer (85s ) for the Kilmarnock Corporation electric 
lighting and tramways department ; overhead linesman, also elec- 
tric wireman and fitter (69s. 6d. + 124%) for the Borough of 
Barton electricity department; sub-station attendant for the 
Hackney B.C, electricity department ; mains foreman (90s. + 1233) 
for the City of Birmingham electric supply department ; station 
superintendent (£273) for the Whitehaven Corporation electricity 
department. See our advertisement pages to-day. 
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Half-million-volt Condenser for Insulator Testing.— 
The slectrical World gives a description of a huge condenser 
which has been built at Palo Alto, Cal., by the Federal Tele- 
graph Co., for the purposes of testing insulators. 

The two plates of the condenser are in horizontal planes. 
The lower one is fixed, and the upper one movable. The 
lower plate, shown supported inside the house, is built up of 
two parallel copper sheets, 2 ft. apart, and connected along 
the edges by copper sheets curved on a 12in. radius. This 
lower plate 1s supported on 9-ft. piers made up to 4-in. porce- 
lain insulators cemented together in layers, successive layers 
being separated by sheets of iron to increase stability. The 
upper plate forms as the ceiling of the structure, and 
consists of galvanised sheet iron on a wooden frame, 
supported by wire ropes which pass over the top of 
the walls, to counterweights on the outside of the building. 
Thus, by ineans of a hand-operated winch, the plate may be 
raised or lowered to give any desired spacing between the 
two plates up to 4 ft. 5 in. The movable plate is at all times 
electrically connected to the galvanised lining of the house, 
whith is carefully and thoroughly earthed. The dimensions 
of the upper plate are 15 ft. by 30 ft., the size of the lower 
one, however, is not given. 

A 30-Kw. Poulsen arc converter supplies energy for the 
tests. One pole of the arc is earthed, while the other js 
connected to the insulated plate of the condenser, through a 
Litzendraht coil, 9 ft. long and 31 in. in diameter, which 


A 4-MILLION Voit CONDENSER. 


etands upright on the concrete floor underneath the copper 
plate, with its upper end extending through a hole in the 
lower face of the plate; and thus by naking connection on 
the Inside, corona effect is avoided. 

For convenience in testing, a projection termed the *' turtle 
neck,” consisting of a 10-in. sheet-iron pipe with a hemis- 
pherical end, extends some 15 ft. to 2 ft. from the copper 
plate. This allows the arrangement of materials to be tested 
on the ample concrete floor space provided outside. The 
inner end of the ‘‘ turtle neck ° extends in between the two 
copper plates, and when not required, it may be withdrawn 
and the hole closed with a curved plate to prevent corona 
discharge from the edges of the hole. 

„ Tests are usually conducted between the outer end of the 
turtle neck ” and the ground. 

The insulator to be tested is suspended from a pole near 
the entrance to the building, and the upper end of the in- 
sulator connected to the ‘turtle neck,” while the lower end 
1s earthed. 

When the arc converter is started up, any pressure up to 
400,000 to 500,000 volts, depending upon atmospheric condi- 
tions, can be impressed upon the lower plate of the condenser, 
and the frequency may be regulated as desired up to 60,000 
cycles. Under full potential of 500,000 volts, with the ‘‘ turtle 
neck ” withdrawn, the lower plate will arc to the ground, a 


distance of 9 ft. 


The Industrial Power Business.— The general advantages 
of maintaining a substantial power service need no discussion 
today. Just what the supply of power to industry means 
to the central station in a group of specific cases, however, 
forms a proper subject of inquiry. Although the American 
Industry has undergone various changes in load since the close 
of the war, the characteristics of the power business as it was 
being handled in 1918, says the Electrical World, are of great 
Present interest, and for this reason: Intensified production 
was the key to success in the supply of war material, and this 
Imposed conditions upon the central stations that displayed 
the wer business at its maximum value—a sort of high-water 
mark In output—and the diversity factor in motor service 
came to the front. What this means to future power service 
development is indicated by the figures which follow. 

In the twelve months covered by the data presented 
nine Massachusctts stations sold over 264,000,000 Kw.-hours, 


of which about 181,400,000 Kw.-hours went to power users. 


These companies combined had a connected motor load of 
about 121,0u0 xw., nearly 21,000 installed motors, and a power 
revenue of nearly $3,500,000. More than 6,0U0 power cus- 
tomers were on the books of these companies in the summer 
prior to the armistice. ‘the nine companies, serving some ot 
the most industrial and commercial communities of the State, 
sold altogether more than $8,000,000 worth of electricity in 
the year, with more than 1,000,000 persons living in their ter- 
ritories. By and large, 272 KW.-hours were sold per capitu 
on these systems for all electrical purposes, and of this 173 
KW.-hours went into power applications. It is interesting to 
note that the total connected load of these systems was 
about 234,00U KW., and the combined generating plant capacity 
was 184,950 Kw., showing a diversity factor very much worth 
while. But is the diversity factor of industrial power business 
realised ? 

‘The total connected power load of the combined stations 
was 121,318 Kw., but the average power load at the customers’ 
installations was only 20,700 Kw., computed on a 24-hours' 
basis. This takes no account of the fluctuations of the daily 
load curve from hour to hour, and so it gives no answer to 
the question of station capacity needed for a given volume 
of power business. Line and transformer losses are also not 
considered as a whole. But there is aignificance, none the 
less, in this tremendous discrepancy between the combined 
motor ratings and their average use throughout the year. 
Such a condition emphasises the immense importance of 
studying motor installations to cut down needless excess 
capacity and of ‘‘ going after” power business with might 
and main, and doing a good deal less worrying about the 
ability of the plant and distribution system to absorb new 
loads. Close study of peak loads is of course essential, but 
in the present stage of central-station service it is assuming 
tuo much to equate motor name plates with subsequent loads 
to be carried over long average periods. Over-motoring has 
been suspected for some time by far-sighted central-station 
engineers, and this 5.86 to 1 ratio between connected and 
average power load indicates that it is in this case on an ex- 
ceedingly large scale, and must be attacked with vigour in the 
effort to secure the better power-factor conditions and lower 
investment costs which the reconstruction period insistently 
demands. Excess capacity was entirely excusable in the rush 
of electrifying munitions plant, but the time has come to fit 
motors far more closely to their tasks than was possible in 


the war period. 

The Fixation of Nitrogen.— Experiments on the fixatio 
of atmospheric nitrogen upon which large sums were ex- 
pended prior to the war, and which were suspended during 
the war, have now been resumed by British Cyanides, Ltd. 
‘Lhe experiments will take many months to develop, but the 
special furnaces erected have now overcome some of the chief 
difficulties Which the company was endeavouring to solve.— 
The Times. 

A New Petrol-electric Car.—Under the heading of 
‘A Mysterious Motor Car ” the Daily Mail recently published 
an article concerning an electro-magnetic clutch. It appears 
that the contributor is investigating automobile matters in 
the U.S.A.; in New York he was taken for a ride in a machine 
fitted with an electro-magnetic clutch and a separately-driven 
dynamo-battery set probably for excitation. ‘The feats ac- 
complished during the drive are described as including the 
climbing of a steep hill, standing thereon without any ap- 
plication of the brakes, rapid acceleration and retardation, 
absolute freedom from skidding, noiseless running, creeping 
speed, &c., &c., certainly a remarkable performance, but it 
is dificult to extract anything definite from such a journalistic 
effort as that before us. The most definite part of the story 
as published seems to be the following: ‘One engine, to 
whose flywheel is attached one large magnet. Within the 
poles of this magnet is an armature which is attached to the 
propeller shaft. There is a second armature and a small 
battery. There is neither clutch nor gear box. The first 
armature does not touch the magnet. Nothing but air joins 
the engine to the back axle.” Electro-magnetic clutches are 
not new, but if there is anything really new about this 
American device we should like to hear more about it. 


Industriai Research.—The following research Associations 
have been formed in accordance with the Government scheme 
for the encouragement of industrial research: British Rubber 
and Tire Manufacturers’ Research Association (care of Messrs. 
W. B. Peat & Co., 11, Ironmonger Lane, E.C. 2): the Linen 
Industry Research Association (secretary, Miss M. K. E. Allen 
3, Bedford Street, Belfast)—Daily Telegraph. 


Illumination of Niagara Falis.—The Prince of Wales, 
who is on a visit to Canada, had a splendid first view of the 
Horseshoe Fall at Niagara recently from the high ground over- 
looking the river on the Canadian side. From the edge of 
the heights, late at night, he switched on a special installation 
of powerful electric lamps placed below in the river cutting 
a little above the level of the swirling stream at the foot of 
the falls. As the light shone out into the darkness it showed 
up with a beautiful effect the great white curving curtain of 
falling water and the eddving column of spray rising 300 to 
400 ft. above it, while on the other side of the island separat- 
ing the two falls the already existing system of lamps lit up 
the straight-cut edge and the face of the American fall. 
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A Fraser & Chalmers Press Visit.—On Monday last we 
were privileged to form one of a party of Press representatives which, 
by the invitation of the directors of the General Electric Co., Ltd., 
spent anenjoyable and inatructive day on a tour of inspection of 
the Fraser & Chalmers Engineering Works at Erith, Kent. At 
these works, which it will be remembered, were acquired by the 
G.E C. last year, the manufacture of turbines, mining machinery, 
gas-cleaning plant, conveying machinery, and other kinds of heavy 
engineering work is carried out. We hope to give further 
particulars of the visit next week ; for the present it will suffice to 
say that we were greatly interested in seeing in course of manu- 
facture a turbine destined to drive a generator in the Glasgow 
Corporation power station. This set is rated at 15,000 KW., with 
an overload capacity of 24,500 kw. Turbo-driven air compressors 
for New Zealand, and for mines in China and South Africa, 
were also seen, as well as much other interesting plant. In all 
parts of the works, except the foundry, which has had to be shut 
down on account of the moulders’ strike, great activity was 
evident. The works were electrically driven throughout. and it 
was instructive to observe under what conditions certain electrical 
apparatus had to work in actual practice. We were frankly 
astonished when we came across an electric welder at work in the 
centre of a large shop without any apparent provision having 
been made for the protection of adjacent workers. 

At the luncheon which followed the works inspection, Mr. 
Hugo Hirst, in welcoming the visitors, said that they could not 
continue in the future as they had done in the past; for instance, 
it was not sound policy to manufacture such plant as ele:tric 
generators, and have to rely on someone else to supply the turbines 
at the right time and price. That was an illustration of the 
reasons which led the G.E.C. to purchase the Fraser & Chalmers 
works. The G.EC. had decided to lay out a sum approaching two 
millions sterling on the acquisition and building of works. 
Frankly, their policy was to emulate that of the A.E.G.; in the 
future the electrical industry of this country would be in the 
hands of four or five concerns, and why should there not be in 
this country an undertaking similar to that of the A.E.G. in 
Germany’ In that way only could they carry on successfully, and 
he was glad to say that almost daily they had indications that the 
policy decided upon was the right one. 


Coal Production.—The Coal Association notifies that a 
White Paper has been prepared by Sir A. Geddes and laid on the 
table of the House of Commons, in response to a request, which 


sbows the following figures :— 
Average number 


of persons Output, 
Quarter ended employed. tons. 
December 31st, 1918 996,000 56,280,000 
March 31st, 1919... 1.105.000 59,190,000 
June 30th, 1919 ... eis 1,141,000 58 886,000 
September 30th, 1919 1,147,000 52,568,000 


For the quarter ended June 30th 1919, the last quarter in which 
the Eight-hours’ Act operated, the output per man per quarter was 
51°61 tons. For the quarter ended September 30th, 1919, including 
the period since July lth, 1919, when the seven-hours’ day was 
in operation, the corresponding figure was 45°83 tons per man 
per quarter. Thus the reduction in output per person has amounted 
to l1 3 percent. The following returns are also of interest : — 


Week ending Output. tons. 


Sep'ember 27th. 1919 4481431 
Octuber tth, 191%... 2871 O10 
» hth, ,, sae 4,076,862 
se l8th, „o aces, eee 4,727,455 


The week ended October tth was the railway strike week: the 
output in the week ended October 18th was the highest since 
July 12th, and has only been exceeded on six occasions since 
May 3lst. 


The Gattie Transport Scheme.—The Board of Trade 
Committee dealing with thia scheme concluded the hearin of 
evidence last week. After counsel had addressed the Comnmnittee, 
the chairman intimated that the Committee would consider its 
report. : 


Stopping Runaway Tramcars.—As we go to press, we 
have received the following letter from Mr, R. Humphries, 
A.M.LE.E., tramway engineer, Birmingham and Midland Joint 
Committee :—"I have just seen your note re the above, which is 
most misleading in its present form. No amount of ‘controller 
juggling’ will have any retardiog effect on acar with skidding 
wheels, except, of course, reversing and the application of power. 
It will be a source of danger if motormen read your note. and it is 
not amended as above.” 

Whilst the wheels are skidded, of course, the motors are inopera- 
tive; the driver must, therefore, release the brakes before adopting 
the method described in onr last isaue. 


Educational —Oxrorb UNiversrry.—In Convocation, 
on October 28th, Prof. Elliott introduced regulations for a new 
scholarship in engineering science. Mrs. Allice Jessie Schoppee 
has given to the Univeraity the sum of £2.000 upon trust, toapply 
ia the institution of a scholarship, to be awarded every three years, 
under the supervision of a board of management, to a member of 
the University who is studying. or about to study, engineering 
science at Oxford, and who is in need of educational assistance, to 
enable him to carry on his studies. The scholarahip is not to be 
held for more than three years. and not after the scholar has 
qualified to take the B,A, degree, 


Trade Union Dissolved.— The Iron Smelters’ Union, of 
Decazeville, in the South of France, was recently dissolved by a 
Civil Court decree. The secretary of the Union, who organised 
recent strike, was discovered not to be a genuine steel worker. By 
French law all the members of the Trade Union must be bona nde 
workmen. The members of the Union executive were fined £10 
each, besides being ordered to wind up the affairs of the Union. 


Power from the Tides.—The investigations undertaken 
by the French “Committee of Study and Research" for the 
practical application of hydro-electric power by utilising tidal 
forces, have now been concluded, and Mr. Cels, Under-Secretary of 
State for Public Works, has decided to arrange for experiments to be 
conducted off Cape Finisterre, and in Saint Briac Bay (St. Malo). 

A naval contemporary says a new proposal has been put forward 
for utilising Langstone Harbour. Portsmouth, for commercial 
purposes, by harnessing its tidal power for the generating of 
electricity. The rise and fall of the tide at Langatone, about 
12 ft., would not give very high pressure. but that would be com- 
pensated for by the volume of water availab!e, it being estimated 
that about 20 million tons of water flow in and out of Langstone 
Harbour every day. Although the initial cost would be heavy, it 
ig urged that the establishment of a generating station there would 
be a remunerative undertaking for Portsmouth. It would not 
prevent ships using the harbour if a lock were built at the entrance, 
and the mole or dam across the entrance would connect Langatone 
with Portsmouth, and provide another roadway out of the borough. 


The Endowment of Research.—A correspondent of the 


` Daily Telegraph announces the gift of a further £2.000,000 to the 


Rockefeller Institute by the founder, Mr. John D. Rockefeller. 
The Institute, which was founded in 1901, has become the Jargest 
endowed establishment in the world for medical research. It had 
already received from Mr. Rockefeller successive gifts to the 
amount of £5,500,009, and real estate valued at £500,000. 


Electricity Supply ia Canada.— Referring to the article 
in our is3ue of September 5th, on Canadian conditions, Mr. W., M. 
Bostwick, Publicity Agent of the Hydro-Electric Commission of 
Ontario, writes taking exception to the statement on page 314 
that “three-phase, 60-cycle apparatus is all that need be seriously 
considered.’ He sava :—" This is quite at variance with the truth, 
a3 all of the electrical plants at Niagara Falls producg electrical 
energy at 25 cycles, and particularly in the Province of Ontario. 
25 cycles predominates to a great extent.” Mr. Bostwick sends us 
a copy of the August issue of the Commission's monthly magazine, 
The Bulletin, giving a list of all the towns supplied with electricity 
by the Commission, and showing the frequencies of supply. In 
reply to this letter, the author of our article states that he is well 
aware that the Niagara frequency is 25 cycles, and that this fre- 
quency is used in Toronto. Hamilton, Brantford, and other 
important cities in Ontario. Buta glance at the map of Canada 
is sufficient to show how very small an area, relatively to the whole 
Dominion, can be served from Niagara. Moreover, even in the list 
of towns supplied by the Hydro-Electric Commission, we find that 
89 municipalities, with an aggregate population of 345,804, are 
supplied at 60 cycles, while 145 municipalities, with an aggregate 
population of 1,070,095, are supplied at 25 cycles. Thus 60-cycle 
current makes a very pood showing, even in wha’ might be asaumed 
to bean area exclusively devoted to the lower frequency. Further- 
more, Winnipey (193,000), Vancouver (110,000). Victoria (55,000), 
Calgary (0S 000), Edmonton (59.000), Rezina (42.000), Saskatoon 
(25.400), and, in fact, practically every city, large and small, 
outside the area served by the Ontario Commission, uses 60 cycles. 
The whole of the electricity supply for the prairie towns, which 
are typical of the recent vigorous development of the Dominion, 
is at a frequency of 60 cycles, so far as he is aware. Hence the 
contention in the article, that manufacturers seeking a market in 
Canada for electrical machinery should devote themselves primarily 
to the production of 60-cycle apparatus, would appear to be justified. 


A New Ferro-Alloy.—The Shawinigan Electro-Products 
Co, Baltimore. has produced a new ferro-alloy containing silicon 
and aluminium, The process of manufacture, which is by the electric 
furnace, allows the relative proportions of silicon and aluminium 
to be varied to any desirable extent, as long as the silicon content 
remains near 50 per cent. This alloy is intended for use in ateel 
making. as a deoxidising agent. The combination is said to 
provide silicon and aluminium at a lower price than they can be 
obtained separately. A number of steel makers are now experi- 
menting with this alloy.— Technical Review, 


U.S.A. Telegraph Service in France.—An_ interesting 
map published by the Scientific American recently shows the 
location of the American telephone and telewraph lines in France, 
England, and Germany, during the war. To successfully transport 
supplies it was found necessary to set up a new system of com- 
munication in France ; and the U.S. Signal Corps strung its wires 
practically over the whole country. The network inoluded tele- 
phone and telegraph lines wholly constructed of American wires 
strung on French poles and others leased from the French or 
taken over froin the Germans by the U.S. Army of Occupation. On 
November llth last, the U.S. Signal Corps was operating 382 tele- 
phone exchanges, and 133 complete telegraph stations. There were 
14.956 telephone lines reaching 8.959 stations, and at the height 
of its operation the U.S. telegraph system handled 47,555 telegrams 
per day, averaging 60 words each. 

A Hull Exhibitionn—The Hull Society of Model 
Engineers is preparing plans for an engineering and allied trades 
exhibition to be held at Hull some time during the winter season 
(probably early next year), 
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Diesel Engine Users’ Association—At a meeting of 
this Association, held on October Brd (Mr. Napier Prentice, 
president), the honorary secretary (Mr. Perey Still) reported 
that as a result of the application made by the Association, 
the Coal Controller had intimated that several electricity 
supply undertakings using Diesel engines had already been 
granted total exemption from the provisions of the Household 
Fuel and Lighting Order, 1919, in the matter of supplies to 
consumers. 

The comments and suggestions of the committee of the 
Association un the proposed standard specitication for Diesel 
engines for electrical plant which had been submitted by 
the British Engineering Standards Association were reported 
to the meeting. The secretary of the British Engineering 
Standards Association had invited the Diesel Engine Users’ 
Association to send a representative to attend the meeting 
at which the proposed standard specification was to bè con- 
sidered. 

A report by the General Comittee was presented to the 
Association on the subject of a proposed research association 
for liquid fuels. This was fully considered and discussed, 
and general approval was expressed of the principle of taking 
action which might have the effect of replacing to some extent 
inported oils by liquid fuel produced in this country. Re- 
solutions were unanimously passed adopting the report of 
the committee, and making nominations for the first inembers 
of a Provisional Commnittee which it was understood would 
further include representatives of oil engine manufacturers, 
tar producers, aud tar distillers, and any other interests that 
would assist in furthering research work in connection with 
the production and use of liquid fuels from the resources .« f 
this country. 

The subject of connecting rod bolts was then dealt with. 
After some discussion, it was decided to defer the matter 
fur further consideration at the following meeting. 


OUR PERSONAL COLUMN. 


The Editors invite electritul engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway ofhcials, to keep readers of the 
ELECTRICAL REVIEW posted as tu their movements, 


Central Station and Tramway Officials.—The salary of 
Mr. ©. TURNBULL, borough electrical engineer, of North 
Shields, has been increased to £620, rising by instalments to 
£740 per annum. This includes the ‘Treasury scale of bonus. 

Gellygaer U.D.C. has increased the salary of the ELECTRICAL 
ENGINEER to £325 per annuin. 

Barnstaple T.C. has appointed Mr. F. C. ALLEN as assistant 
electrical engineer at £400 a year. 

Mr. M. J. Mortimer, Aylesbury, bas been appointed station 
superintendent at Dewsbury Corporation's Electricity Works 
at £2375 a year. 

À smoking concert was held at the Wellington Hotel, 
Middlesbrough, on Friday evening last on the occasion 
of the presentation of a grandfather clock by the stall and 
employes of Cleveland & Durham Electric Power, Ltd., and 
other friends to Mr. JounsTone Wricut, who has left the 
service of the company in order to take up an important 
appointment with the Bradford Corporation. 

The Highways Committee of the J.C.C. recornmends that 
Mr. H. S. May be appointed rolling stock superintendent in 
the tramways department at a salary of £450 a year, rising 
to £600, plus temporary war allowances of 15 per cent. and 
War bonus; that Mr. G. W. Knicur be appointed superinten- 
dent of the central car repair depot in the tramways depart- 
nent at £450 a year plus 15 per cent. war allowance and war 
bonus; that Mr. Th. B. Brhakeston be appointed sub-station 
superintendent in the tramways department at £250 a year, 
rising to £300 plus 2% per cent. plus £90 a vear; that Mr. 
J. R. Davison be appointed charge shift engineer at the 
Greenwich generating station at £250 a year, rising to L300 
plus 20 per cent. plus £90 a year. 

General.—Sur Ricnarp Repmayye, K.C.B., who, as stated 
last week, has relinquished the temporary position which he 
accepted in 1917 as Director of Production and Technical 
Adviser to the Controller of Coal Mines, has resumed his per- 
manent duties as Chief Inspector of Mines at the Home Office. 
Sir. Richard has, however, consented to place his services, in 
an advisory capacity, at the disposal of the Controller of Coal 
Mines with regard to pending legislation affecting the coal 
mining industry. 

On Friday last Mr. W. R. Cooven, M.A.. B.Sc.. M.LF.E., 
A.M.LC.E., was presented by his colleagues of Benn Bros. 
with a silver rose bowl and a Weston portable milb-ammeter, 
upon his retiring from the editorial cbair of the Flectrician 
after a period of 13 years. Mr. Cooper has decided to devote 
the whole of his time to his consulting practice, the growth 
of which renders it impossible for him to continue his 
editorial duties at the same time. Mr. Cooper was appointed 
editor of the Electrician in 1906, and under his editorship the 
journal has made considerable proyress. His place will be 
taken by Mr. F. H. Masters, O.B.B.. AM.LE E., who was 
chief assistant editor at the outbreak of war in 1914. Mr. 
Masters received his technical training at King’s College, 
London, and Finsbury Technical College, under the late Prof. 


S. P. Thompson. He was afterwards engaged in sub-station 
work on the Central London Railway, and in the Electrical 
Kngimeers’ Depatrinent of H.M. Dockyard, Chatham. He 
joined the Electrician stati in 1906, and was subsequently ap- 
pointed chief assistant to the editor. During the war he 
Was engaged on coast defence electric lighting work and on 
searchlights used against enemy aircraft. He contributed 
considerably to the development of these defences, and did 
very useful work in the training of the men engaged upon 
them. Mr. Masters was awarded the O.B.E. and was twice 
mentioned in dispatches. 

Mr. C. J. Witkinsox, chief electrician at the collieries of 
John Bowes & Partners, Marley Will (Co. Durham), who is 


leaving, has been presented by the oflicials and employés with l 


a dressing case. 

Mr. R. J. Sowrrer, B.Se., A.R.C.S., barrister-at-law, and 
Fellow of the Physical Society, an examiner in H.M. Patent 
Office, bas been appointed by the Adiniralty to the R.N. 
School of Signalling, Portsmouth, as head of the Patents 
Section.—Times. 

Mr. Cuartes P. Sparks, M.Inst.C.E., M.LE.E., has re- 
signed his position with the County of London Electric 
Supply Co., Ltd., and from January Ist, 1920, will cease to 
act as engineer-in-chief of this company. Mr. A. R. Bacon 
has been appointed chief station engineer and Mr. J. D. 
Dartas chief mains engineer. | 

Mr. Cuarnues J. WILKINSON, chief electrician at Marley Hill, 
Andrew’s House, Byer Moor and Hobson Collieries, Co. Dur- 
hain, is leaving that position, and will shortly be proceeding 
to British East Africa, where he will be engaged on the power 
stations of the Magadi Soda Co., Ltd. He had formerly been 
employed at the Manchester works of the Westinghouse Co., 
and later with the British Thomson-Houston Co. 

Mr. J. B. Buran (chairman of the Birmingham Elec- 
tric Supply Cumuinittee, was defeated at the recent election in 
St. Mary's Ward, which he has represented for many years. 
He was also a member of the Tramways Committee. 


Will.—The late Mr. R. H. Fownrr, chairman of Messrs 
John Fowler & Co. (Leeds), Itd., left £202,107 gross and 
£201,441 net personalty. 


NEW COMPANIES REGISTERED. 


ee -a 


Anthony Brown & Hooghwinkel, Ltd. (159,882) .—Private 
company. Registered October 23rd. Capital, £10,000 in £1 shares. Objects : 
To carry on the business of mechanical, civil and’ general engineers, elec- 
tricians, Consulting, cngineers to railway, tramway and dock companies, &e. 
The subscribers (each with one share) are: We AL Brown, 22, Dudley Road, 
Tunbridge Wells, C.E; AL C. W. Dormer, Hlaldon, Bencumbe Ruad, Purley, 
secretary to a limited company. W. A. Brown is permanent director. Regis- 
trod office: 24, Martin’s Lane, Cannon Street, E.C. 


Atlas Diesel Co., Ltd. (159,809).—Private company. 
Registered October 2lst. Capital, £2,000 in £1 shares. Objects: To carry 
on the business of mechanical, clectrical and gencral engineers, manufacturers 
of, dealers in and contractors for the supply of Diesel and other engines, 
rock drills, machine and pneumatic tools, Xe. The subscribers teach with 
one share) are: A. N. D. Smith, 7, Laurence Pountney Hill, E.C.4, C.A.; 
S. H. Smith, t Eversley,’? Baybam Road, Sevenoaks, Kent, C.A. Directors : 
J. W. Blower, 38, Phe Avenuc, Muswell PGN, N.10; G. L. Jacobson (Swedish), 
Stockholm, managing director, Aktiebolaget Atlus, Diesel; O. L. Lamm 
(swedish), Stockholm, director of AkKGebolaget Atkas, Diesel; and S. Rudberg 
(Swedish), Stockholm, assistant managing director of Akiebolager Attas. Diesel. 
Secretary o M. J. Simmonds. Registered offices 7, Laurence Pountney Hih, 
EC.. 


Anglo-Swiss Screw Co., Ltd. (159,956).--Private com- 
pany. Registered October 23th. Capital, £10,000 in £1 shares. To carry on 
the business of serew manufacturers, espectalfy screws for watches, elec- 
tial amd scientific instruments and small engineering and scientific apparatus, 
Ac. Agreement with E. Homberger and O. Frey. Uhe subscribers (each 
with one share) are: O. Frey, 91, Muswell Avenue, N.10, engineer; F. 
Homberger, 91, Muswell Avenuc, N.10, engineer. First directors: E. Hom- 
berger and O. Frey (both permanent managing directors subject to bolding 
100 sharesi, Solicittr: W. E Bonwick, 10, Tronmonger Lane, E.C. Regis- 
tered office: Tavistock Works, Wot Drayton, Middlesex. 


Chain Roller Bearing Co., Ltd. (160,003).—Private com- 
puny. Repisteged October 27th. Capital, £150,000 in £L shares (7,000 pre- 
ferred ordinary and 80,000 ordinary). Objects: To acquire from F. Brierley, 
of Manchester, the benifit of certain existing inventions relating to chain 
roller bearings, ball bearings, untifriction and mechanical bearings, &c. The 
subscribers (each with one preferred ordinary share) are: H. Fildes, Summer 
Hall, Maecclestield, cotton manufacturer; E. W. Buckley. Rose Hill, Newton 
Heath, Manchester, engineer; F. Brierley, Mascot, Arthog Drive, Hale, 
Cheshire, engineer; R. A. Greig, 1, Wilton Road, Chorlton-cum-Hardy, Man- 
chester, engineer. The first directors are: H. Fildes, E. W. Buckley, R. A. 
Greig. H. Hollingdrake and J. A. K. Ferns. The qualification of every 
director, other than directors (not exceeding two) nominated by the Lanca- 
shire Ordnance Accessories Co., Ltd., is £1,000 shares of either class. 
Solicitors: A. E. Ferns & Co., Stockport. 


Elpo Electrical Engineering Co., Ltd. (160,010).—Private 
company. Registered October 27th. Capital, £1,500 in £1 shares (1,000 pre- 
ferred). Objects: To carry on the business of electricians, mechanical engi- 
neers, suppliers of clectricity, electric cable makers, &c. The subscribers 
(each with one share) are: A. Tillotson Rooks, 6, Park Gate Crescent, 
Guiseley, Yorks, electrical engineer; H. Columbine, 20, Cambrian Terrace, 
Elland Road, Leeds, electrical engineer. A. T. Rooks signs as a director. 
Registered office : Towngate, Holbeck, Leeds. 


Mortimore, Ltd. (159,980).—-Private company. Regis- 
tered October 25th. Capital, £5,000 in 4,900 ordinary shares of £l and 
1.000 founders’ shares of Is. each. To curry on the business of designers 
and constructors of refuse destructors, constructional, electrical, mechanical] 


and sanitary engineers, &e. The subscribers (eəch with one whare) are: 
I. F. Lyon, 21, Torbay Road, Chorlton-cum-Hardy, Manchester, engineer; 
W. Mortimore, “ Gieeta,” Grove Lane, Hale, Cheshhie, engineer, Firat 


directors: LOF- Lyon and W., Mortimere (both pesmanent governing 
directors). Quaiification, £300. Solicitor: H. G. Brabner, 8, Cook Street, 
Liverpool, Registered office: Mansfield Chambers, St. Ann's Square, Man- 
chester. 
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Electrofer, Ltd. (160,047).—Private company. Regis- 
tered October 28th. Cupital. £10,000 in £1 shares. To acquire and exploit 
patents and/or processes for the electrolytic deposition of various metals, &c. 
Ihe subscribers (each with one share) are: Mrs. L. C. Paltridge, 34, Denning 
Road, Hampstead, N.W.; J. C. Waist, 30, Mount Park Crescent, Ealing, W., 
chartered secretary. The first directors are: A. F. Berry, G. Berry and N. 
Bosanquet. Registered office: Maxwell House, Arundel Street, W.C.2. 


Vickers-Argentina, Ltd. (160,209).—Private company. 
Registered October 31st. Capital, £10,000 in £1 shares. Objects: To carry 
on the business of manufacturers of and dealers in steel, iron, brass and 
metals of all kinds, shipbuilders and shipwrights, electricians, &c. The 
subscribers (each with one share) are: F. J. Abbott, 147, North View Road, 
Hornsey, N.R, clerk; E. J. Alldis, 18, Macdonald Road, Forest Gate, EZ, 
clerk. The first directors are to be appointed hy the subscribers. Qualifi- 
cation, £200. Registered offic: : Vickers House, Broadway, Westminster, S.W. 


Radio Leather Co., Ltd. (160,145).—Private company. 
Registered October 30th. Capital, £2,000 in £1 shares. To carry on the 
business of importers, exporters, and manufacturers of and dealers in leather 
and fancy goods, trunks, boxes, bags, toys, picture frames, &c. The first 
directors are: J. R. Guidici, 82, Priory Road, West Hampstead, W. (also 
director of Radio Electric Lamp Co.. Ltd.); C. M. Holmquist, 4, Grange 
Road, Eating, W.5, electrical engineer. The above directors are of Italian 
and Swedish nationality respectively Registered by Jordan & Sons, Ltd. 


Correction.— Pinkney & Forster, Ltd.—In the notice ‘n 
our last issue concerning this company the name Pinkney is in several 
places incorrectly rendered Pinkey. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Enfield Ediswan Cable Works, Ltd.— £60,000 debentures 
registered September 17th, 1919. charged on the company’s undertaking and 
Property, present and future, including uncalled capital, and also freehold 
land at Brimsdowa, Enfield, and the factory and other buildings thereon, 
and all fixtures and fixed plant. Holders: L.C.W. and Parrs Bank, Lid. 


Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
(91,219).—Capital, £225,000 in 175.000 preference shares of £1 each and 
100.000 ordinary shares of 10s. each. Return dated June 26th, 1919. 150.000 
preference and 100.000 ordinary shares taken up. £3 10s. paid on 7 ordinary. 


£199.996 10s. considered as paid on the remainder. Mortgages and charges, 
£22,475. 


CITY NOTES. 


Mr. C. Jermyn Ford. who presided at 


The Edison the annual meeting on Mondav. said that 
Swan Electric the balance sheet showed that for the first 
Co., Ltd. time, with the exception of the 7 per cent 


cumulative preference shares, the whole cf 
the capital was now represented by ordinary shares, of which 
there were issued 598.307 of £1 each. and that amannt had 
nractically all been paid un. That included the 900 180 sharee 
issued in Mav last. The debenture stock sinking fand 
amounted to £12,599, nlus a further sum of £13.413, appro- 
priated out of profits for the vear., making a total of over 
£26,000, and the dehenture stock to be purchased with that 
sum would be cancelled in due course. As a matter ef fact. 
however, as thev would doubtless he able with thie £12 413 
to purchase stock for less than its par value, the sinking fund 
would amount to more than the figure auoted. They were 
thus making a considerable reduction in the debenture deht. 
Tn that manner they were creating a reserve out of profits 
which could be set against the goodwill item on the other side 
of the balance sheet. That goodwill was somewhat heavy. 
and had heen the object of criticism from tine to time. and 
thev would all like to see it verv materially reduced althongh 
undoubtedly the iniproved position and prospects of the com- 
nanv to-dav fullv justified a substartial amount being retained 
under that heading. Sundry ereditors and credit. balances 
had increased by over £60 000) due to the increased turnover, 
Loans from hankers at the date of the accounts had been 
redneed bv £15,000, and the aeneral reserve aceount now 
etoad at £50,000. Turning to the ered't side of the avecount, 
freehold and leasehold property showed an ineresse of about 
£13,000, after providine for depreciation, That increace waa 
represented bv the value ef additions] land and huildings 
nuirchased and erected. adioining their Ponders Bnd worka, 
Plant and machinerv had heen increased by £21.000, after 
providing for the ordinary denreciation. Tt was nroposed to 
appropriate the amount of £35.361 as snecial denreciation 
upon plant installed for war purposes. Stocks showed an 
increase of £16900, and sundry debtore were £46 000 un. 
Those two latter Increases were of course due to the increnced 
hnuciness thev had heen doing Aftor referring to the nrofit 
and Jose account, the result of which wae given in our last 
issue. the chairman turned to the general position and pro- 
epects of the comnanyv. When the armistice eame in Novem- 
her last. ar very shortly after that date. they found themselves 
in the eerious position of having to switch over at verv short 
notice from war to peace conditions, and that thev were 
fortunately able to do with a minimum of disorganisstion to 
their works and output, although they found themselves ev- 
ceedingly short of a large provortion of those raw materials 
necessary for the production of the class of guods which bad 
the readiest sale. and the stocks of which had been broucht 
down to a very law ebb. Since the commencement of this 
vear the works had heen emnloved to their fullest capacity in 
the output of almost all classes of goods used in the electrical 


trade, and were still so employed, and as far as one was able 
to judge, without unforeseen circumstances arising, that 
should continue. The additional capital raised in May last 
obviously had not time to beneficially affect the earning capa- 
city of the company during the year; in fact the major part 
of the cash received from that issue did not come into the 
coffers of the company uytil a week or two before the accounts 
were closed at June 80th. As foreshadowed in his remarks 
at the last annual meeting, they had taken an interest to 
the extent of £50,000 in a company now known as the Enfield 
Ediswan Cable Works, Ltd. That concern, previous to their 
association with it, was known as the Enfield Electric Cable 
Manufacturing Co., Ltd.. and they bad been for some time 
past closely connected with it as purchasers of cable and all 
classes of wire for electrical purposes. He told them on a 
previous occasion that it was their policy, where possible, to 
be in the position of manufacturers of every class of goods 
which they were able to sell, and the alliance they had made 
with the Enfield company should, they thought, have an 
important effect not only upon their sales, but upon their 
standing in the electrical industry. In furtherance of that 
object they had entered into an arrangement with Brotherton 
Tubes & Conduits, Itd., under which the name of that com- 
pany had been altered to Brotherton Ediswan Tubes & Con- 
duits, Ltd.. and thev were taking an interest therein to the 
extent of £25,000. That would give them facilities to supply 
all classes of tubes and conduits used in carrying wires for 
heating, lighting and power purposes, and for which there 
was at all times a very large demand. Thev had also entered 
into arrangements with the Sangamo Electrie Co. of the 
United States, who were manufacturers of a high-class elec- 
trical meter, for which there was a very large demand. The 
company was sole agent for that meter in Great Britain and 
the Colonies, but in due course it would be manufactured at 
their Ponders End works. e They had during the past vear 
largely increased their plant and buildings so as to enable 
them to cope with the increased demand for almost every 
class of electrical work which thev had previously been en- 
gaged in. and various new lines. Since the date of the balance 
sheet they had exnended annroximately £50,000 on plant and 
buildings. included in which were extensive additions to the 
glassworks and the erection of additional gasworks. to cope 
with the increasing output of electric lamps, and they were 
maturing plans for the erection of buildings and the laying 
down of plant for other classes of work, which thev had net 
previously embarked upon. For those reasons thev would 
doubtless realise that it was absolutelv essential the camnanv 
should be provided with a considerable amount of additions] 
working capital, and thev nraposed therefore te ask their 
consent to create 500.000 additional ordinary shares. 

Mr. E. B. Ellice-Clark. in seconding the adoption of the 
report, said that a large amount of the present prosperity of 
the company was due to Mr. Hunter, the managing director. 
to the managers of the various denartments. to the staff at 
Ponders End, and to the lovaltv of their workneople. 

Replving to questions, the chairman said thev micht he 
nerfectly certain that the hoard wonld not be so foolish as to 
have naid the interim dividend on the ordinary shares unless 
they knew it had heen earned and that they had plenty of 
monev ta nav the full dividend on the preference shares. The 
Enfield Ediswan Cable Works, Jtd., was not a member of 
the cable ‘‘ring.”’ With retard to the Sangamo electric 
meter, that was a meter for registering all classes of domestic 
current for either domestic or power purposes. 

The renvort was adopted. 

Following the transaction of routine business, an extra- 
ordinary general meeting was held, at which the chairman 
nronosed a resolution increasing the canital of the company 
to £1.198.207 bv the creation of 500,000 additional ordinary 
shares of £1 each. 

Mr. Ellice-Clark seconded the resolution. 

Tn answer to questions, the chairman said that the new 
shares would be a publie issue. but the existing shareholders 
would have a preference in allotment. He could not sav at 
what price the issue would be made, whether at a premium 
or otherwise, as the board had not completed their arrange- 
ments. Seeing. however, that the sharers were now standing 
at a substantial premium he could not see that there was 
anv objection to the new issue being made at a premium. 

The resolution was carried. 


Norwich Electric Tramways Co., Ltd.—Dividend of 2 
per cent., less income tax, for vear: £1,000 is put to writing 
down cost of turbo-generator: £547 to writing off balance 
of the cost of 1914 Act: £4,000 to reserve; £6.000 put apart 
for reconstruction and deferred repairs; £167 is carried 
forward. 


Singapore Electric Tramways Co.. Ltd.—The “ Finan- 
cier ” says that after providing for debenture interest, de- 
preciation, &c., the accounts for 1918 show a loss of £9,626. 
converting the credit balance of £4,220 brought down into 
a debit balance of £5,406, which is carried forward. 


British Mannesmano Tube Co.. I.td.—Though the com- 
plete accounts for the vear ended June, 1919. are not vet 
available, the position is such that a final dividend of 4 per 
cent., and a bonus of 1 per cent.. are to be paid, making 8 
total of 8 per cent., plus ] per cent. bonus (both less tax). 
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Nitrogen Products and Carbide Co., Ltd.—The profit for 
1918, subject to excess profits duty (if any), amounts to 
£118,814, plus £24,049 brought forward. A dividend of 9 per 
cent., less tax, was paid in February, and there has been 
transferred to the reserve for contingencies £10,000, leaving tc 
be carried forward £14,306. The factory at Odda worked 
continuously, but the maximum output was not reached, as 
it was impossible to maintain supplies of raw materials owing 
to the conditions incidental to the war. A ready market was 
assured for all the cyanamide manufactured, the bulk of which 
was utilised in the manufacture of explosives for the Allies. 
Work on the Aura water power scheme wus continued on a 
limited scale, and will be proceeded with more energetically 
as soon as conditions are again normal. While hostilities con- 
tinued large quantities of nitric acid were produced at the 
works in France, where the company’s catalytic process was 
employed, and £55,002 has accrued by way of royalty. Pro- 
duction of amwmwoniuin nitrate at Dagenham was rendered un- 
remunerative owing to the fact that the plant was intended 
to deal with cyanamide as the base of the ammonia supply, 
and that on account of the conditions brought about by the 
war the importation of cyanamide became impracticable. In 
order to do the utmost to carry out the contract and provide 
the Government with such a vital product as ammonium 
nitrate recourse was had to gas liquor. ‘The latter was found 
not to lend itself to satisfactory treatment by the plant as 
then installed; but working was continued although at a 
great disadvantage. The Toke water rights have been sold 
to the Norwegian Government for £29,518 in excess of the 
figure at which that asset stood in the balance sheet. 


United Electric Tramways Co. of Caracas.—The report 
for the year ended June 30th, 1919, states that, after adding 
the balance forward, £7,204, the net revenue shows a dis- 
posable balance of £21,846, out of which the directors recom- 
mend a dividend for the year at the same rate as last year— 
namely, 7 per cent., less tax—leaving £9,946 to be carried 
forward. The net receipts of the working of the local com- 
any (the whole capital of which is owned by this cotnpany) 
or the past year, at exchange of 25.25, were £29,663, a 
decrease of £1,680. In October and November, 1918, owing 
to the influenza then prevailing in Venezuela, the passengers 
showed a decrease of 200.000, entailing a loss in gross receipts 
of Bs. 50,000. This misfortune was succeeded by a demand 
for increased wages in February, 1919, which had to be con- 
ceded, and this—in conjunction with the general advance in 
rates for materials, &e.—was mainly responsible for the addi- 
tion to working expenses. Notwithstanding the increase in 
wages granted in February, a strike occurred in July, which, 
after lengthy negotiations, was eventually settled by the 
concession of a further general increase in wages of 2 per 
cent.—Financial Times. 


Marconi’s Wireless Telegraph Co., Ltd.—A\n extra- 
ordinary general meeting is to be held at the Connaught 
Rooms, on November Ith, to consider a resolution increasing 
the capital by the creation of 1,500,000 new ordinary shares 
of £l each. The circular making the announcement to this 
effect opens as follows :—*“ At the general meeting held on 
August 7th last you were informed that more time would be 
required to consider what should be done with the amount 
of the award which had then been received, and inasmuch 
as it would be necessary to call you together again in the 
autumn to consider an increase of eapital, the question as to 
how this sum should be dealt with was deferred. Your 
directors have now given the whole question full considera- 
tion and have come to the conclusion that, having regard to 
the considerable developments of the company's business 
Which are in prospect, all the funds at the company's disposal 
Will be required, and substantial additional provision must 
be made.” 


Alby United Carbide Factories, Ltd.—lor the period 
ended December Ist, 1018, the net profit, after writing off 
over £34,000 for depreciation of buildings, plant, ships, &c., 
Was £25,595, plus £14,132 brought forward. After paying 
24 per cent. on the preference and 6 per cent. on the ordinary, 
both less tax, £6,537 is to be carried forward. The adverse 
exchange was ugain a serious factor; owing to continued war 
conditions great diffienlty was also again experienced in keep- 
ing the works supplied with the necessary raw materials and 
mn maintaining adequate labour. From North-Western 
Cyanamide Co. a dividend has been received of 15 per cent., 
and from Nitrogen Products & Carbide Co. 9 per cent. The 
dividend received from A/S Meraker is somewhat lower than 
that for the previous 12 months. 


Electric Supply Corporation, Ltd.—The ‘Financial 
imes” states that after transferring £1.906 to repairs and 
renewals fund and including £396 bronght forward. there is 
an available balance of £4,002 for the vear ended December, 
IS. £3,000 is to be put to reserve and £1,002 carried for- 
Ward. 

Prospectus.—Tube Investments. Ltd.-This company is 
offering to existing shareholders for subseription a further 
sue of 7 per cent. cumulative £1 preference shares at par, 
and ordinary shares of £1 each at a premium of £1 per 
hare, Applications have to be in by November lith. 


Westinghouse Brake Co., Ltd.—Interim dividend of 5 per 
cent., less tax, on the ordinary shares. : 


Stock Exchange Notice.—The committee has ordered 


the undermentioned to be officially quoted:—_ 
Edison Swan Electric Co., Ltd.—200,180 ordinary shares of 


£1 each, fully paid, Nos. 392,237 to 592,416. 
Rawlings Bros., Ltd.—The preference dividend of 12 per 


cent. now announced brings the arrears down to May last; 
3 per cent is to be paid on the ordinary for the past year. 


Indian Electric Supply & Traction Co., Ltd.—The allot- 
ment letters of the 120,000 seven per cent. non-cumulative 
(convertible) preference shares of £1 each have been posted. 


Calcutta Electric Supply Corporation, Ltd.—Interim divi- 
dend at the rate of 8 per cent. per annum, Jess tax, on the 
ordinary shares. ; 

City of Buenos Ayres Tramways (1904) Co., Ltd.—Divi- 
dend at rate of 5 per cent. per annum, less tax, for three 
months ended September 30th. 

Lima Light, Power & Tramways Co.—Dividend of 13 
per cent. | | 


b ee e 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Many of the markets in the Stock Exchange are very busy. 
Industrials in particular cominand active attention. The 
removal by the Chancellor of the Exchequer of the appre- 
hension as to a levy on capital, together with his statement 
that probably no fresh taxation would be required this year 
or next, caused fresh strength in the investment markets. 
Tn some sections, business has expanded to a volume which 
reminds the Stock Exchange man of old times. It ought, 
laughs the humourist, to be a good thing for the City elec- 
trical companies, in that the consumption of midnight cur- 
rent has become a daily (or nightly) necessity. There are, 
however, unpleasant hints of possibilities of sudden labour 
trouble at home, following upon the extensive strike in New. 
York, and the pessimists pre-date their previous February 
prophecies In regard to a strike, talking now about the end of 
Novernber as being a period that may require careful 
handling. ` í 

The Marconi Co. absorbs a vood deal of interest, not only 
on account of the circular, published here last week, with 
reference to the taking-over by the General Electric Co. of 
New York of the Mareoni Co.'s holding of American Marconi 
shares at an advantageous price, but also from the more 
recent announcement as to a new issue of shares. The Board 
propose to increase the capital to three million pounds sterling 
by the creation of half as many ordinary shares, which are 
to be offered at a price to be stated later on. Furthermore, 
the company says that the £590,000 award from the Govern- 
ment is not to be distributed to the shareholders, because in 
view of the considerable development of business in prospect, 
all the funds at its disposal. as well as substantial additional 
capital, will be required. This is the reason advanced for the 
issue of the new shares. The meeting to consider the reso- 
lution will be held on Thursday, November 13th. Marconis 
had risen in advance on the expectation of something of this 
kind being done. and although the immediate result of the 
announcement was a rise to 6 13/16, a slight reaction fol- 
The market talks of £3 as the probable issue price 
American Marconis, after their rise to 
35s.. receded to 33s. Tt is being asked in the market what 
is likely to done in regard to the preference shares. Stock 
Exchange gossip has been looking for these to be reorganised, 
ar dealt with in some wav that shall afford them also a bonus. 
Doubtless the matter will be brought forward at the meeting 
next week. 

Cable securities continue to improve. Eastern Extensions 
are once more well over 16. Eastern Telegraph ordinary, 
Westerns, Globes, and the rest of the group keep very firm, 
and the only thing which causes an occasional setback is the 
realisation every now and then of a decreased account, the 
shares in which, however, are readily placed. 

The electric lighting list is very quiet, though most of the 
Improvements scored during the past fortnight have been well 
maintained. Public interest has vet to revive in this section, 
and the only change on the week is 4 rise in Metropolitans. 
The Edison Swan meeting on Monday had little effect unon 
the price of the shares, which remained at 263, 3d. The 
chairman’s speech, however, is well worth reading by those 
who are interested in the industry. Some inquiry has arisen 
during the past few davs for shares in companies which 
undertake electrical distribution in the Midlands, the inquiry 
stinulated apparently by the expectation that it will not be 
long before the Government’s scheme for the supply of cheap 
power begins to assume a tangible shape in some of the in- 
dustrial centres. 

British Aluminiums have lost their last week's advance, 
but there has been a fair amount of buving directed to other 
shares of this class. So many new issues, however, are mak- 
ing their appearance at the present time that it is natural 


lowed, 
of the new shares, 
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enough for existing securities to be overshadowed by the 
claims of the latest comers. The feature about the matter 1s 
the good-class character of most of the businesses offered for 
public subscription. One Stuck Exchange explanation of the 
haste to get out these prospectuses is that, if the Government 
take the plunge of offering premium bonds to the country, all 
elasses of the comununity will be so eager to rush for the latter 
that there will be no money left over for ordinary enterprise. 
On this point, however, the sceptic is entitled to make his 
ewn reservations. 

The Home Railway market displays no signs of vitality. 
Undergrounds are heavy with the rest. Carriayes on the Dis- 
trict and the Tube lines are ornamented with frank apologies 
from the directors of the Underground Electric Railways of 
Loudon for the diftliculties experienced by travellers. The 
board point out that they have 200 new cars on order, and 
they conclude: t We ask you to be patient till we can get 
things straight.” Electric railway stocks in other parts of 
the world are more or less neglected. The Mexican group 
eontinues to be heavy and depressed, though on the other 
hand British Columbia Electrics retain their recent advances. 
Good recoveries have lifted the prices of Anglo-Argentine 
Tramways issues. But Buenos Ayres Lacroze 5 per cent. de- 
benture has lost 5 points at 64}. 

Babcock & Wilcox are substantially better at 34. Electric 
Constructions hardened to 25s. English Electrics mark tire, 
pending developments. New York Telephone bonds receded 
to 95. Armaments are quiet and uninteresting, Vickers 34s., 
and Armstrongs 35s. Rubber shares exhibit fresh resiliency; 
raw rubber has risen to practically half-a-crown per Ib, and 
this assists in maintaining prices and business alike. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 
Dividend Price 


yaa Nov. 4, Yield 
1917. 1918. 1919. Rise or fall, p.c. 
Brompton Ordinary.. ee . 10 8 6 — £618 4 
Charing Cross Ordinary .. a 4 4 83 ae 6 8 0 
do. do. do 44Pref.2.. 4) 44 8 = 710 0 
Chelseas. . T . a - 45 8 8 — 500 
City of London . E . 8 8 11 — 7 310 
do. do. 6percent. Pref... 6 6 g — 6 9 9 
County of London .. ee 1 7 a 16 5 
do do.6 percent. Pref. 6 6 — 611 9 
Kensington Ordinary ee -. 7 6 4 = 6 6 4 
London E'ectric .. i .. Nil Nil 1 — 
do. do. 6percent. Pref... 6 6 $ — 811 6 
Metropolitan. . os wa ha 4 5 Si +3 IR? 
do. 44 per oent, Pref. 44 44 A = 712 
Bt. Jamos' and Pall Mal! .. 9 10 el — 8 8 4 
South London A re 6 5 2} = 786 
Bonth Metropolitan P.ef, .. 7 7 1 = 700 
Westinlnster Ordinary 9 8 5§ — 7323 
TRLEQRAPHS AND TELEPHONES, 
Anglo Am. Tel. Pref. 6 6 94 — 6 78 
do. Def. l4 93/6 224 — 790 
Chile Telephone 8 8 6 a 518 6 
Cuba Sub. Crd. q 7 10: es “6818 4 
Eastern Extens‘on .. 8 8 16; + 3 417 9 
Fastern Tel. Ord. .. 8 8 WMdxd +1 *4 16 8 
Globe Tel. and T. Ord. 7 8 16 +4 3417 9 
do. do. Pref. 6 6 10} as 517 1 
Great Northern Tel. T ~ UA R a0 = 711 9 
Indo. Buropean iv Sis . 18 18 47ixd + 6 16 10 
Marconi T N a .. 20 2 BR + i 8 l4 10 
Oriental Telephone Ord. .. . 16 10 2 — 414 1 
United R. Plate Tel. af p5 8 8 Taxd we %17 
West India and Panama .. . YS 1/3 1 oe ‘5 0 0 
Western Telegraph.. 4 hel 8 8 17 + 4 412 9 
Home Rais 
@entral London Ord. As:ented .. 4 4 60 ae 613 4 
Metropolitan .. es at 1 J} 244 A 5 2 0 
do. Distric oA .. Nil Nil 22 et Nil 
Underground Electric Ordinary.. Nil Nil 23 — Nil 
do, do. “A” .. Nil Nil 7/6 — ôd. Nil 
do, do. Income .. 4 5 92 - ] 5 8 OO 
Foreign Trams, &e, 
Adataide Sup. 6 percent. Pref. 6 6 4} = 712 
Auglo-Arg. ‘rams, First Pref. th Nil 34 +} R 
do, do. 2nd Pref... — -- 3 +4 = 
do. do. 4 Deb. a 5 5 69 424 75 0 
Brazil Tractioas ; ea ia — -- 59 — 4 = 
Bombay Filectric Pref, ee a R 6 124 a 418 0 
British Columbia Elec. Rly. Pfce. 5 5 564 = 817 0 
do. do. Preferrred Nil 24 ni = 510 0 
do. do. Deferred Nil Nil EP — Nil 
do. do. Deb. uk 4} 43 614 ue 618 8 
Mexico Tramns5 percent. Ronds.. Nil Nil 48 a Nil 
do, 6 per cent. Bonds... Nil Nil 8) —34 Nil 
Mexican Light Common .. . Nil Nil Bed = Nil 
do, Pref. me oye Nil Ni Bla = Nil 
do. lst Bonds.. .. Nil Nil 525 = = 
MANUFACTURING COMPANIES. 
Babcock & Wilcox .. oh ee 15 15 3k + 3 "116 0 
British Aluminium Ord. .. bes 10 10 1? -A 514 3 
British Insulated Ord. .. . © 14 2.5 — 51 4 
Callenders tk we ee 25. 25 sxixd = 771 
2 GA Pref. .. os ie 5 6 5. <= 610 0 
Castner Keliner es ie. eg 25 20 23 =a x 0 0 
Crompton Ord. = E bi 7 10 21,6 —- 960 
Edison- Swan, “A ” : es = 10 Li% = 712 4 
do. do. 5 percent. Deb. .. 4 h rid ze 62 9 
Electric Construction as at 1 10 1} + s 0 0 
Gen. Flec. Pref. Of *s vs 6 o G 20 ae 6 610 
. do. .Ord. aso. den is 10 10 2 RA 500 
Henley .. T ms ina ià 25 25 24 — 51l 1 
do, 44 Prel.. Jy ‘ie ge 44 4} 34 -- 6 4 2 
budia-Rubber. ý 8, TE a 10 Ww 17% Eun “414 3 
Met. Vtokoro Pref, oe .. s. Te Pos 3 == & t y 
Miemons Ord... an oe oi ~- 10 wy. sai 18 0 
‘Lelegraph Con, T ee vo 23 W 25 -— *417 0 


* Dividends paid free of Income Tax, 


MARKET QUOTATIONS, 


It should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, November 4th. 


CHEMICALS, ac. | Be imen 
1 eee 
e Acid, Oxalio.. .. oe o« perlb. 1/5 . 
a Ammoniac Sal ee oe ee per ton £80 . 
e Ammonia, Muriate (large crystal) =, £63 7 
a Bisulphide of Carbon oe ee os need oe 
a Borax ee oe ee ee ee 8 239 ee 
@ Copper Sulphate eo oe eo iD) él oe 
a Potash, Chlorate ee ee ee per lb. Yl ee 
e , Perchlorate .. .. ” 1,8 . 
e Shellac ee ee eo ee per ows, RA O ee 
e Sulphate of Magnesia... .» per ton 416 ee 
a Sulphur, Sublimed Flowers... 1 £28 s 
a T) Lump ee oo oe os £45 ee 
a Soda, Chlorate oe oo ee per Ib. Td. ee 
e 99 nl eae ee cx) ee per ton ATu/- i ee 
a Sodium Bichromate, casks .. per lb, oe ve 
METALS, &c. 
a Babbitt’s Metal Ingots .. ee per ton £88 to £202 A 
c brass (rolled motal s 10 12° basis) per ib, a4 y 
€ » Tubes (solid drawn) oe "n 1/653 to 1/54 wi 
e Y Wire, basis ee eo oe (1) jad es 
c Copper Tubes (solid drawn) .. T 1/7; ws 
gs » Bars (best selected) .. per ton #149 ge 
g ry) Sheet oo eo ee oe Bld ee 
g rT) Rod ee ee ee 1) 4149 oe 
d n (Blectrolytic) Bare ee 90 4118 £4 dec, 
d ee (T) cots ee 08 £156 . 
> n T a Bods ib £1 24 £2 dee, 
” n U, e ' by 4d. dec 
f Ebonite Rod ee ee ee ee sey? ni ae 
op Sheet °.. ee ee "n" 2/6 eo 
rn Gorman Bilver Wire .. ee n 2/5 ay 
A Gutta-percha, fine.. ee ee " 10/- to 11/- oe 
h India-rubber, Para fine ., A " 2/6 
i Iron Pig (Cleveland warrants) .. per wno Nom, 
l ” Wire, galv, No. 8, P.O. qual, rT} | #42 sé 
g Lead, Hnglish Pig ee ee eo oo £33 10 H5/- ine, 
Mero 7 sso oe per bot, £17 10 15,- ne. 
e Mica (in original cases) small .. per ìb, 9a. to és 
e rT) i ] 98 tac am oo 5/- to 10y- oe 
e . oo oe arge .. ' 6 to 25- ° . oe 
g Phosphor Bronze, plain castings : A 1/6 to oe i 
g » rolled bars & rods - 2/- to 2/4 = 
sit » tolled strip &shees =" 2JL to 2/6 A 
a Siliotam Bronsu Wire ..  .. per ib, 1,9 i 
r Steel, Magnet, in bars ee ee per ton . a 
g Lin, Blook (English) ee ee ” £974 L6to¥7 dee. 
a _.. Wire. Nos. l to tf oe per lb. | 43 
White Anti-friction Metals .. per ton £60 to £292 2 


Quotations supplied by— 
a G. Boor & Oo, 


c Thos. Bolton & Sons, Ltd, 

d Frederiok Smith & Co, 

e F. Wiggins & Sons, 

f India-Rubber, Gutta-Percha and 
Telegraph Works Oo., Ltd, 


i Bolling & Lowe, 

l Richard Johnson & Nephew, Lid. 
a P. Ormiston & Sons, 

r W. F, Dennis & Co, 


Returned Tramwaymen Entertained.— The South 
Lancashire Tramways Co, recently entertained ita returned sailor 
and soldier employ’s to a tea and concert, and presentations 
were made to 117 men who had returned from the war. Sir 
Arthur Stanley, G.B.E. (a director of the company), made the 
presentations. He said that of the 220 employés who had joined 
up, 19 had made the great sacrifice. Seven had taken commissions, 
and four honours were won. He wished to thank those who 
remained at home for what they did through the Red Cross, 
They subscribed for an ambulance, and to keep it going, £1,630. 
They also subscribed over £1,000 to a fund for meeting any cases 
of distress which might occur amonget the dependents of employés 
who had gone abroad. Happily there had been no necessity to 
use that money, and it had been refunded to the subscribers. 
Sir Arthur said he had not been able to yet amongst them very 
much during the last five years. Before then the Union practically 
did not exist amongst the men, Now it was fully in force. 
Personally, he welcomed it. It was one of the best things they 
could have, for, as there were the employers on one side, so there 
should be a strong men’s Union on the other. It made all 
negotiations very much easier, and if it was worked properly, 
and if both sides were strong in their determination to keep 
friendly, and do the best not only for themselves and their own 
interests, but for the interests of the company, then the Union 
would be a blessing. In other companies with which he was con- 
cerned, they hau been able to start profit-sharing schemes, He 
only wished they could start a similar scheme in that company, 
but unfortunately there were no profits. Shareholders had put in 
a large amount of money, and so far had been without apy return. 
In the meantime, however, he was vlad to think their wages had 
gone up, not only gone up to meet the increased cost of living, but 
to meet the general upward tendency of wages, Whatever they 
could do to raise wages and the standard of comfort generally, 
vonsistent with their duties to the shareholders, he vould assure 
them they would readily and cheerfully do it. Mr. E H. 
Edwardes (yeheral anager of the tramways) was fnade the 
e el of a leather suit case from the returned soldiera and 
sailors, 


er 
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Maen ee ene eee ee 


THE ENGINEER’S WIFE—FROM HER POINT OF VIEW. 


By “ANN ASSETTE.” 


Some day I am going to write a novel. It was 
suggested by an article which appeared some weeks 
ago in the Etecrricat Review entitled, I believe, 
< The Engineer’s Wife as an Asset.” . 

To me that was quite a new way of regarding the 
engineer’s wife, and I found the article very touch- 
ing in its beautiful idealism. The “ Ruth” type 
of woman, who is prepared to drop all her own 
personal interests and private ambitions, and to 
follow her husband to the ends of the earth as often 
as he calls upon her to do so, is a truly beautiful 
type for a novel. And when my novel appears, I 
trust every central-station engineer will buy a copy 
and present it to any misguided girl who is pester- 
ing him to marry her, thirsting to play Ruth to his 
Naomi. 

"* Ruth,” let us say, is a bright, refined girl, with 
a comfortable, jolly home, brothers and sisters, 
and lots of congenial friends. As she is to marry 
a central-station engineer she would, of course, be 
in a “good set.’? She dresses well; her ample 
leisure is filled up with tennis, dances, theatres, lec- 
tures, concerts, an occasional bridge party. The 
daughter of a town councillor, she takes a keen 
interest in town affairs, and has a hand in most 
things that happen of a festive nature. 

She might have a profession, to add to her in- 
dependence—say, teaching. . Teachers and engineers 
seem to have a fatal fascination for each other. 
You might even throw in a university degree if you 
liked. It wouldn’t make a scrap of difference to 
the story, really. But she must be bright, and well- 
educated, and a lady, or your central-station en- 
gineer wouldn’t look at her. 

I wonder if I am making my heroine attractive 

enough? She is not, of course, ‘‘ everybody's 
money,” but observation has led me to conclude 
that the girl I have sketched is the type of girl the 
electrical engineer does marry. It is the one case 
in which he, a pre-eminently practical man, fails 
to be practical. For, if you follow my sketch, you 
will see that that is exactly the type of girl he ought 
not to have married—for his own sake. 
_ Of course the poor boy never dreams of marry- 
ing her—nor of marrying anyone, in fact, for years 
and years. How can he, on twenty-five “bob” a 
week? But somehow he finds himself asking if she 
will “ wait”? for him, and she, little knowing what 
oe is letting herself in for, whispers shyly that she 
will, 


Then he talks to her, with shining eyes, of his 
Career, and she quite agrees that everything in their 
lives must be secondary to that. He tells her of 
the heights that beckon—casually talks of The Met- 
ropolitan, of Liverpool, Bristol; Birmingham, Car- 
diff, coolly mentions a thousand a year as “ quite 
an ordinary screw ” for chiefs, and names several 
“quite ordinary chaps’ who earn it. She registers 
a mental vow that never will she be a drag on his 
footsteps, that always he shall be free and unen- 
cumbered to climb. And she wonders timidly if 
she will ever be qualified to tread such dizzy heights, 
or if she ought not to take a course in science. 

He has come through college with flying colours. 
Everyone prophesies that ‘that young fellow will 
go far.” The prophecy is immediately justified. 
He does go far—to the furthest corner of, say, 
Scotland. . . . The “ waiting ” begins. . . 
- They have fixed their minds on “the absolute 
minimum ” on which they can marry—a sum which 
to her appears modest, to her parents beggarly, 
and to any Labour member of any Corporation— 


princely. In Scotland, as clerk of works, responsible 
for the building and furnishing of a station, his 
wage is less than that of the bricklayers, and does 
not cover his own board and lodgings. . . . The 
“ waiting ’’ continues. . . . During their engage- 
ment, a period of five years, they meet twice. _ 

It is here, at the end of his second brief holiday, 
that the breaking-point comes, and she tearfully but 
firmly declares, in the beautiful words of our text:: 
‘“Where thou goest I will go, and where thou 
lodgest I will lodge,” &c. 

They divide ‘‘the absolute minimum ” by half, 
and a tunely ‘“‘ rise” of five shillings a week en- 
courages them to defy parental opinion and face 
the world together. The local newspapers duly 
report the wedding of Councillor R.’s eldest 
daughter and Mr. John Jones, ‘‘a rising young 
engineer,” and they duly receive the usual con- 
signment of dinner-gongs, entrée-dishes, silver ink- 
stands, and so on; all of which are, of course, in- 
dispensable to rising young engineers and their 
brides. 

As Ruth's vow, “ where thou lodgest,”’ &c., is 
meant literally, the wedding gifts are packed away 
in large cases, and the pictures and pieces of genuine 
old oak she has collected for her own little home 
are left behind in the attic, where they remain for 
two years. And if she thinks wistfully of the cosy 
little nest her sister is furnishing, she says nothing, 
but “‘follows after ’’ her husband into the wilder- 
ness. She “ lodges ”? where, for three or four years, 
he has lodged in perfect content. But he has never 
penetrated into the kitchen and seen the conditions 
under which his food is cooked, nor guessed the 
uses to which the cooking utensils and table dishes 
are sometimes put. He does not have to listen to 
the landlady’s grumblings when the meals are kept 
waiting, or confront her indignation when the fire 
is reported dying for want of nourishment, or ask 
for an extra blanket for the bed, or crave permis- 
sion to iron a blouse or play a piano, or make a cup 
of tea. He does not know till long afterwards that 
when he is delirious with influenza, the landlady 
wants to turn him out, send him to the hospital. 

The engineer’s bride is very lonely—a stranger in 
a strange land. Socially her husband is useless to 
her. -Central-station men, being busiest when other 
men are idle, 1.e., in the evenings, have little oppor- 
tunity for making friends. He has, therefore, no 
circle into which to introduce his bride. As a com- 
panion, he himself is, to put it mildly, unreliable. 
In a moment of optimism quite unjustified by experi- 
ence, he books seats at the theatre or buys tickets 
for a concert, and as she sits ready dressed, waiting 
for him, he rushes in, black as a sweep. to announce 
breathlessly that he is sorry but—-. And she goes 
alone, and wishes she hadn't. Or else she stays at 
home, and wishes she hadn't. 

Even on Sundays she is alone. For Sunday, the 
day of rest for all the world is, for the central-sta- 
tion engineer, the day of jolly hard work—the day 
of pulling adrift, the day of crawling through 
boilers. 

There were no electrical engineers in the days of 
Moses. otherwise the Fourth Commandment would 
have had a note appended: ‘‘ N.B.—This law does 
not apply to central-station engineers.” 

When Christmas comes, and he spends it in the 
snowy Streets locating a fault on the mains, Ruth 
realises that she has married a man who has no 
holidays, a man who works three hundred and sixty- 
five days a year, except in leap year, and then he 
adds one extra day, S? y ad 
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But they are young and happy, and—well, he is 
bound to get on, so hard he works, so devoted to 
duty—so clever, too, at his work. His chief “thinks 
no end of” him, and prophesies a brilliant future 
for him... . 

And now you see how blindly foolish these two 
young people are. and how weak in their logic! 
For, of course, it is not the man of whom the chief 
‘thinks no end’’ that he recommends for promo- 
tion. The chief is not a fool. He keeps on his own 
staff the clever assistant who saves him such a lot 
of trouble, and earnestly recommends for promotion 
elsewhere the lazy duffer or the chairman’s nephew. 

But at last the big chance comes—the reward of 


patient and persistent endeavour. He is to be— 
think of it!—resident engineer! He is. to manage 
a station! .. . She is a little taken aback, however, 
and rather indignant, that it is not Leeds or Birm- 
ingham, or even Newcastle, that has been offered 
him, but an obscure little place of which she has 
never even heard. She hastens to look it up on the 
map of England, but it is not in the index. But the 
resident engineer produces an ordnance map ot 
Cornwall, and there, tucked away in a remote corner 
is this important town where she is to shine as 
resident engineer’s wife. 


(To be concluded.) 


a re et ae 


THE IMPROVEMENT OF POWER FACTOR. 


X pape tee Sh Se. 


By E. W. DOREY. 


(Concluded from page 571.) 


PRICE AND SIZE OF STATIC CONDENSERS. 


At pressures of 400/500 volts, the present-day price of 
the static condenser works out at about ds. per nfd., exclusive 
of switchgear. This figure is quoted so that readers can 
form some idea of the probable cost of the condensers. As 
to size, the following dimensions of the tanks of various 
condensers may be found useful :— 


Output in K.V.A. Micro- Tank 
600 volts, 50 cycles. farads. Height. width. Depth. 
22°6 200 3 ft. 6 in. l] ft. 5 in. 1 ft. 3 in. 
67°8 600 3 ft. 6 in. 2 ft. 6 in. 2 ft. 0 in. 
113 1,000 3 ft. 6 in, 2 ft. 6 in. 2 ft. 11 in. 
181 1,600 5 ft. 10 in. 2 ft. 6 in. 2 ft. 4 in. 
271 2,400 5 ft. 10 in. 2 ft. 6 in. 3 ft. 9 in. 


User oF INDUCTANCES IN SERIES WITH CONDENSERS. 


The B.I. & H. Co. under a patent uses inductances 
in conjunction with static condensers. If a condenser 
alone be connected across a source of alternating potential 


440 VOLT 
50 CYCLE 
SUPPLY 


"a0 VOLTS RONA VOLTS 


SOGO 


REACTANRCE 
O°? OHM 


ADMITTANCE 
2°64 OHMS 


RESULTANT IMPEDANCE 
1°94 OHMS 


Fig. 10.—INDUCTANCE IN SERIES 


inductance, and the question then resolves iteelf into a 
comparison of the relative costs of inductance, and the 
additional capacity required without the inductance. 
Taking as an example a condenser of 100 K.v.A,, single- 
phase, 440-volts, 50 cycles, the capacity of the condenser 
would be— l 
100 x 109/314 x 440? = 1,645 microfarads. 


The leading current from the line is— 
100,000/440 == 227 amperes. 


By raising the pressure across the condenser to 600 volts, 
the capacity becomes (bearing in mind that the current must 
be the same, viz., 227 amperes) — | 
136 K.v.A. (227 x 600) x 109/814 x 6007 = 1,206 mfd. 

The impedance of condenser and inductance must be 
440/227 = 1°94 ohms. The admittance of the condenser 
is 2°64 ohms, therefore the reactance of the inductance 
must be 2°64 — 1°94 = 0'7 ohm.. 


WITH CONDENSER, Fig. 11..—STATIO 150-K.v.4, CONDENSER IN Two SECTIONS. 


a leading current will flow, and is dependent in value 
on the voltage and frequency of the supply. On connecting 
into such a circuit between condenser and supply an in- 
ductance, the ohmic resistance of which is negligible, the 
impedance of the circuit is reduced, and, therefore, the 
current is increased, from which it follows that the voltage 
across the terminals of the condenser is increased in 
proportion, with a corresponding increase in capacity. 

It is thus possible to reduce the size of a condenser in 
certain cases which will allow the employment of- an 


Analysing the above, it will be seen that the condenser 
capacity produces a leading load of 186 K.v.a., and the 
inductance a lagging or neutralising !oad of- 36 K.¥.A., the 
resultant effective leading load being 136 — 36 = 100 
K.V.4. The saving in microfarad capacity of the condenser. 
and, therefore, in price is 27 per ccnt., but against this has 
to be set the cost of the inductance, which, however, should 
result in a considerable net saving. © 

The arrangement of such a circuit is shown diagram- 
matically in fig. 10. | po 


Se 
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In the case of the majority of smaller loads, say, up to 
500 KW., and composed of small motors dotted all over the 
works, it will be found that the condenser can best be 
installed at the point of central distribution, and, therefore, 
connected direct across the main bus-bars through a suitable 
oil switch. On the other hand, it will be found desirable 
in many cases to split up the condenser capacity and install 
the units at the various points of sub-distribution in the 
works, or they may be connected to the motors themselves, 
and switched in and out with the motor; in such cases it 
is obvious that the reduction in size of feeders would be 
considerable. 

Many works’ engineers are faced with a problem such as 
this :—Load on feeder from main board to sub-board, 
300 amperes ; an additional 60 amperes is required, but the 
feeder is fully loaded. Investigation shows the power factor 
to be 70 per cent. ; a condenser is installed at the sub-board 
to raise the power factor to 95 per cent., thus reducing the 
current to 220 amperes, and solving the problem. The 
only alternative would be a new feeder. 

The illustration, fig. 11, is of a “ Helsby” static con- 
denser in two sections, having a total capacity of 150 K.V.A. ; 
two oil-switches are provided, one controlling the large 
section of 100 K.v.A., and the other the smal! section of 
50 K.V.A. The " Ellison ” board to which the condenser is 
connected must always remain alive during factory hours, 
so. for the purpose of isolating the oil-switches of the con- 
densers in the event of trouble, isolating links in the form 
of fuses are used. The condenser, as will be seen, is of the 
now obsolete frame type. The supply is three-phase, 
415 volta, 50 cycles. This condenser, which was installed 
at the cost of the consumer, taking public supply on maxi- 
mum demand k.v.A. rates, is to-day effecting a saving, the 
equivalent of 50 per cent. of the cost of condenser and 
control gear. 

As an example of the saving that can be effected if a 
consumer is charged on the basis of the k.v.4, rates set 


out in this article, let us consider the following :— 


Load, 250 kw. at 70 per cent. power factor, three-phase, 


500 volts, 50 cycles. 
Power factor to be raised to 95 per cent. by static 


condenser. 


Wattless component of loud 
at 70 per cent. P.F. = 
tan. angle of lag x 260 

Wattless component of load 
abo. percent. PF... = 0329 x 250 = 


= [02 x 200 = 205 K.V.A. 
R2 K.V.A. 


173 K.V.A. 


Theri:fore the capacity of the condenser must be 
173 x 10°] 314 x 500? = 2,207, say 
The cost of such a condenser to-day, with attendant 
switchgear, erection, and oil, would be approximately £650. 


2,200 mfd. 


Per 
200 KW. ab 70% P.F. = 35X K.V.A. at 168, 6d. quarter. 
per K.V.A. sb T eats See £29) 
200 KW. at 95° P.F, = 263 K.V.A.at 11s. 6d. 
per K.V.A. 191 
Difference £104 
Losses in condenser :— 
279 ~, avn ~ 
05% of 173 K.v.A. = 0°86 x 10 x 75 
x Od. ... Bet ... BAY 2 
£102 


Net saving per quarter 


The saving per annum would, therefore, be over £400, 
and would repay the cost of the condenser in less than two 
years, 

The largest Helsby static condenser at present in use is 
one of 5,000-mfd. capacity, this being of the frame type. 
The largest standard tank-type condenser is of 2,490 mfd. 
capacity, and if greater capacity were required the requisite 
number of tanks would be connected in parallel. T 

_ It is,-of course, in many cases quite sound practice to 
Install a condenser with a transformer for operating at very 
high voltages ; but, generally speaking, the condenser will 
be found more serviceable at the lower voltages, as it is at 
the point of consumption-that it should be installed, = 


Many supply undertakings are faced with an unexpected 
increase in load in a particular district, where the sub- 
station transformer capacity is insufficient. Such difficulty 
is frequently overcome by installing in the sub-station 
itself a condenser of suitable capacity connected to the low- 
pressure bars, thus unloading the wattless current from the 
transformers and permitting the addition of further load. 


CONCLUSION. 


There is undoubtedly a very wide field. in this country 
for the employment of condensers for the improvement of 
power factor, as there are so many and varied reasos 
warranting the installation of power-factor rectifiers of one 
kind or the other, but naturally cendensers should not 
be installed indiscriminately, as otherwise considerable 
difficulties may arise. l 

It is possible that many undertakings charging consumers 
on a K.V.A. demand basis would view with considerable 
alarm the loss in revenue which would result if all such 
consumers installed condensers, but if the position 18 
thoroughly analysed it will be found in almost every case 
that from the business standpoint the installation of con- 
densers by consumers is quite sound for three main reasons, 


namely :— 
(a) The mains and transformer losses are reduced 


considerably. a3 

(b) The efficiency of the generating set is improved. — 

(c) Plant and mains are freed from the wattless lagging 
current, thus permitting the addition of further load with- 
out increasing the total K.v.4. load. In other words, 
utilising the capital value of the plant, <c., to the full. 

It is sometimes very difficult for a representative of a 
supply undertaking to convince a consumer that a reduction 
in the revenue derived from his load due to the employment 
of a condenser is good business from the supply under- 
taking’s standpoint. The points referred to above will 
usually suffice. l a 

We are to-day urged to economise in every direction, and 
to get the utmost out of the resources of the country, and 
there seems little doubt that in this important question of 
improvement of power factor lies a simple and comparatively 
inexpensive method of effecting considerable economies. 

The author is indebted to the British Insulated and 
Helsby Cables, Ltd., for a considerable amount of the 
above information regarding static condensers. 


AIRCRAFT TELEPHONY. 
By CAPT. B. S. COHEN, R.A.F. 


ns 


(Abstract of paper read before the INSTITUTION OF Post OFFICE 
ELECTRICAL ENGINEERS, LONDON CENTRE.) 

Work on aircraft telephones was originally undertaken at 

the request of the Admiralty at the end of J916 to meet 

requirements of the Royal Naval Air Service, and as a result 
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Fic. L—SINGLE-WikE Kire BALLOON TELEPHONE DIAGRAN. 


of extensive research in the G.P.O. laboratories and in tha 
air, telephone apparatus was designed and adopted for use 
on kite balloons, airships, and heavier-than-air craft. The 
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problems to be solved in connection with telephoning between 
a kite balloon basket and the ground and between the mem- 
bers of the crew in airships and aeroplanes differ in a number 
of essentials, and are dealt with individually in this paper. 
Kite Balloon Telephone.—The kite balloon observer has to 
be in continuous communication with the ground or ship’s 
deck as the case may be. The kite balloon may be normally 
flown at any height between a few hundred and 4,000 ft., and 
at first it was essential to obtain communication for naval 
balloons: over the balloon cable without a metallic return cir- 
cuit. The reason was the difficulty in maintaining a reliable 
return circuit through. a telepbone-conductor core in the 
K.B. cable. It was found also impracticable to use a drop lead 
to the ship's deck for the return circuit owing to tne danger 
of this fouling the ship's wireless antenna, &c. The balloon 


Fic. 2.—WuxcH INSTRUMENT. 


cable has:to withstand a normal pull of one or two tons, and 
is wound. up or released at speeds up to 250 ft. per minute, 
and the earlier telephone core either broke if the conductor 
were at all tight, or if slack the conductors were forced by 
the pressure when winding through the insulation, and 
short circuited on the steel strands of the balloon cable. 
These difficulties have been overcome to a very great extent, 
but it has always been found advisable to use a telephone 
capable of operating either over a metallic circuit or through 
the balloon cable, with a return circuit consisting of the 
capacity of the balloon basket to earth. This condition, 
fig. 1, necessitates insulating the winch from the ground or 
ship's deck. The capacity of the balloon basket to earth at 
a height of 4,000 ft. is about 20 m.mfds., and this capacity 
is shunted by the much larger capacity of the balloon cable 


Fig. 3.—A JOLINE CONTROL BOARD. 


to earth, which is of the order of 7,500 m.mfds. The terminal 
impedances of the two ends of the circuit are of the order of 
10,000,000 ohms at the balloon end and 30,000 ohms at the 
ground end, and in consequence it was found advisable to 
design different instruments for use at the two ends. 

The principal adopted is to use a triple wound transformer 
with a low resistance, 300-turn primary joined to. microphone 
and battery; a very high impedance secondary of 35,000 turns 
joined to line, and a tertiary of 2,000 turns connected to the 
double -head receiver. The step down to the receiver enables 
ordinary low impedance receivers (150 ohms windings) to be 
used. These figures are for the balloon instrument trans- 
former. The transformer at the winch end has similar primary 


and tertiary windings, but has a secondary of only 13,000 
turns to suit the lower terminal impedance at the ground end. 
Fig. 2 shows the winch instrument. When operating on 
metallic circuits the secondary is disconnected, and the 
tertiary takes its place; the change is effected by a plug and 
jacks. The transmitter used is an inset, and a speaking 
tube mouthpiece is supplied, which, however, need not be 
used for metallic-circuit working as ordinary speech anywhere 
in the basket is picked up and transmitted efficiently to the 
ground. When working single wire the speech efficiency is 
approximately equivalent to standard talk over 35 miles of 
standard cable. The transmitter is operated by three dry 
cells embodied in the instrument. 

A lightning arrester, carbon-block type, is included, and 
forms a very essential item in the equipment. e balloon 


cable is frequently highly charged by wind friction and sparks 


Fig. 4.—OvutT-STATION INSTRUMENT. 


of 0.5 in. or more can be continuously drawn from it. This 
is particularly the case with an east wind. The adjustment 
of the lightning arrester is such that the high-potential speech 
current on the secondary of the balloon instrument trans- 
former, caused by shouting direct into the transmitter will 
just not spark across. 

An anemometer jack is used to connect a make-and-break 
operated by an anemometer fan to the balloon cable so that 
wind velocity at any height can be read off electrically on the 
ground. 

Airship Telephone.—The telephonic outfit fitted as standard 
to all rigid airships has recently demonstrated its reliability 
by operating during the trans-Atlantic flight of R.34, in both 
directions without any faults occurring. The switchboard 18 
fitted in the navigating cabin, and a number of out-stations 


Fic. 5.—MovutTgH ‘TRANSMITTER. 
Fic. 6 —COMBINATION THROAT TRANSMITTER. 
Fic. 7.—THROAT MICROPHONE PARTS. 


are fitted; there are nine on R.34. The 10-line control board, 
fig. 3, comprises 10 drum-indicator calling signals and 10 oom- 
bined ringing and listening keys. . The out-stations, fig. 4, 1D- 
clude a 10-ohm howling receiver, a gas-tight switch-hook, & 
transmitter, and pair of receivers. The system of operation 13 
common battery, and triple conductor line cable is used. , The 
closing of the hand microphone switch at the out-station 


-actuates the drum calling signal (which is painted with 


radium. paint), and this closes a buzzer circuit and operates. 3 
10-ohm howler. The depression of the ringing key on tbe 
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control board also closes the buzzer circuit and actuates the 
howler at the out-station. 

The removal of the microphone from the switch-hook re- 
places the howler by a pair of headgear receivers, which being 
wound to a high resistance prevent the buzzer from operating 
if the key should be held depressed. The transmitter consists 
of a Nussbaum transmitter mounted behind felt damping 
pads and an ebonite grid in a leather-covered box with a 

umatic edging to fit the mouth. This form of transmitter, 
fig. 5, with the double headgear receivers is now being replaced 
by hand combination sets, fig. 6, with throat microphones 
insensible to air-borne sounds. The control board is rendered 
gas tight by covering the key fronts with rubber, and com- 
pletely enclosing the back of the key and indicator boards. 
The buzzer is also completely enclosed, and a glass-tube fuse, 
G.P.O. pattern, is used for protective purposes. The control 
board is mounted on anti-vibration rubber suspensions. The 


Figs. 8 AND 8A.—FREQUENCY CHARACTERISTIC CURVES OF 
THROAT MICROPHONE. 


weight of the control board and its transmitter and receiver 
is 14 lb., and about 2,500 ft. of wiring is used on R.34 
weighing 70 lb. This with nine out-stations each weighing 
3 lb. 10 oz. complete makes a total for the telephone installa- 
tion exclusive of battery of 116 lb. 

_ The system is designed to work off a 12-volt supply which 
ig the standard lighting voltage on the ship. It has, how- 
ever, recently been found advisable to fit a separate telephone 
battery of 5 to 10 amp.-hour capacity. 


Fia. 9.—ARROPLANE INTERCOMMUNICATION INSTALLATION. 


The gas-tight switch-hook, designed by Capt. Toulmin Smith, 
consists of a flat piece of bakelite operated by the switch-hook, 
and sliding over three contacts in a barrel filled with mercury, 

flat piece of bakelite merely squeezes the mercury away 
from the pair of contacts covered by it, and thus disconnects 
them from each other. A suitable quad wire cable as regarda 


weight and conductivity can now be obtained, however 
which enables the switch-hook to be dispensed with, an 
involves no increase of weight in the installation. 

In the engine gondolas the 10-ohm howler is replaced by a 


Fia. 10.—COMPLETE HEADGEAR. 


single-make relay in a gas-tight case, and this closes a local 
circuit through a Klaxon horn and the 12-volt lighting mains, 
and also operates a switchboard lamp as a visual signal. 

Air and Seaplane Telsphones.—A microphone, fig. 7, insen- 
sitive to air-borne sounds, has been evolved. A mush- 
room-shaped piece of insulating material transmits the 
vibrations of the throat or other area on which Jt 
rests to the centre of the transmitter diaphragm and 
then to the microphone button. By the use of this device 
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Fia. 11.—ACCUMULATOR Capacity at Low TEMPERATURES. 


the damping action of the flesh when resting on the periphery 
of the diaphragm is done away with, and all the vibrations 
are taken to the most efficient point on the diaphragm. The 
button (in practice a Peel-Conner button is used) is insulated 
fram the case of the transmitter. The diaphragm is of eoft 
brass drawn in one piece with the case and planished: its 
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thickness is 32 mils, and diameter 1 8/16 in.; the frequency 
characteristic curve is sbown in fig. 8. | 

The microphone mounted in combination with a receiver, 
fig. 6, is finding favour for use on large machines. The arti- 
culation whilst not so good as that of a good mouth-operated 
transmitter is quite clear and distinct. The instrument is 
practically unaffected by extraneous noises, and has to pass 
through a preliminary test under engine noise. During this 
test a considerable proportion of microphones fail owing to 
resonance due to brass diaparagm variations, and also to the 
mica diaphragins of the button. Oscillographic, fig. 8a, and 
other researches have proved that under large volumes of 
sound an ordinary transmitter does not function, the whole 
of the granule chamber being filled with a whirl of flying 
granules caused by the excessive diaphragm vibration. The 
Admiralty is alive to the possibilities of the use of the throat 
transmitter for ships’ telephones, and experiments have been 
in hand for some time on H.M.S. Vernon and on battleships. 
It is understood that the results, so far as they have gone, 
have been satisfactory, and that the general adoption of the 
throat telephone hand set is in contemplation. 

Auziliaries.—The intercommunication telephone sets have 
been designed to allow the head receivers to be used inter- 
changeably for wireless telegraphy and telephony, and a 
receiver of 2,000 ohms resistance designed for wireless tele- 
phony was adopted. This receiver is similar to the G.P.O. 
H.G. 8 type, and is used mounted with the microphone as a 
hand combination, or a pair is mounted in a flying cap, fig. 10, 
for use independently. The efficiency of the aircraft tele- 
phone depends to a very great extent on the design of the 
head gear. 

Even aircraft telephones are not immune from cross talk, 
and in order to prevent interferences with direction-finding 
and other forms of wireless, and also disturbance from the 
engine magneto, it is found desirable to cover the line wiring 
with copper braiding and bond to earth, t.e,, aeroplane fuse- 
lage stays, &c., at 18-in. intervals. On a V-type Handley- 
Page machine, fig. 9, there are four engines with a total of 16 
magnetos, so that magneto disturbance becomes a factor to be 
dealt with. 

An interesting extension of the use of intercommunication 
telephones on naval aircraft may be mentioned. The machines 
which fly from the deck of the large aeroplane carrier H.M.S. 


Fia. 12.—Coursr SIGNALLING TNSTRUMENT. 


Furious have a jack in the tail connected to the intercom- 
munication telephones, and this is connected by a plug to the 
slup’s telephones, and the navigating officer can thus com- 
municate with the air pilot until he actually takes off, when 
the plug is pulled free by the motion of the plane. 

The special problems to be met at high altitudes are 
numerous. The throat microphone is independent of atmos- 
pheric density, and operates quite as well at high as at low 
altitudes. The behaviour of accumulators at the low tempera- 
tures met with at high altitudes has been investigated in the 
G.P.O. laboratories and in aeroplanes. Fig. 11 shows the 
relationship between capacity and temperature. 

The capacity of a cell ig reduced to 57 per cent. of its 
normal capacity at a tenaperature of imnus 13 deg. C.. and 
this is about the hormal temperature at an altitude of 23,000 
ft. The difficulty is met by placing the accumulators m 
lagged wooden boxes, and the duration of time at which the 


machines remain at high altitudes is then insufficient to freeze 
the accumulators. . 

It was found necessary to equip two-seater machines so 
that wireless and intercommunication telephony could be 
continuously connected up without the necessity of ‘switching 
the head receiver from one service to the other, and difficulty 
was found in devising a suitable circuit which did not reduce. 
the wireless range. A circuit was devised which fulfilled these 
conditions by simple means, fig. 13. The double head receivers 
at the two positions have the intercommunication induction 
coil secondary bridged between the central points of the in- 
dividual pairs; wireless telephony is in consequence unaffected 
by the presence of the coil. The introduction of this system 
necessitated the use of quad-wiring, and of irreversible plugs 
and jacks. The advantages, however, outweighed these dis- 
advantages, and this arrangement was adopted as standard in 
connection with wireless telephony working. 

A simple instrument for signalling the compass course 
from the navigator to the pilot on large machines has 
been designed, and although not telephonic, the parts 
used in its construction are mainly of the telephone switch- 
board type. When navigating a large aeroplane by direction- 
finding wireless, the wireless operator gives the angular 
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positions of the wireless stations to the navigator, who then 
works out the location of the plane and signals to the pilot 
the compass course which he is to steer. It is desirable 
that the correct course should be brought continuously to the 
attention of the pilot during the flight. The indicator con- 
sists of an indicating portion containing switchboard, lamps, 
and jacks capable of signalling any even number up to 360 
degrees. Each jack carries two lamps jn parallel, so arranged 
that if one burns out the other illuminates the stencil number. 
. The 4-volt lamps are arranged in three sets: Units, tens, 
hundreds, which sections are in series, and operate off the 
standard 12-volt lighting supply of the aeroplane. The 
numerical signal is not illuminated until the unit digit 38 
operated. , i 

The signalling device is a simple box with three dial 
switches. The set, fig. 12, is supplied wired up with 35 ft. of 
2l-wire switchboard cable. The pilot has an acknowledge 
press key, and this lights a lamp on the dial dox to indicate 
to the navigator that he has received the steering instruction. 
The pilot has also a small rotary dimmer so that for night use 
the illumination can be adjusted to prevent dazzle. The 
weight of this apparatus complete is 5 lb., including cable. _ 

In conclusion, the author expresses indebtedness to the Air 
Council for permission to read the paper. To Wing neo 
mander Warrington-Morris, R.A.F.. and to the staff of a 
research section, particularly Messrs. Barnes & Street. a 
to the Relay Automatic Telephone Co., Ltd., the manuta- 
turers of much of the apparatus, including the throat ale 
mitters, Great assistance has also been given by Major P ath 
and the designs section staff, and by various officers of the 
stores department. 


DISCUSSION. 


In the short discussion that followed, gie De 
eulogised the author’s work in connection with t o J per 
he was a modest man, and had not mentioned in A AR 
how many of the results achieved originated a AT 
his researches. The opinion was expressed that gee ail 
some form of wireless telephony would be adop Hone 
aircraft, as it was desirable that the crew shou A man 
connected in any way to the hull of the ul an to dis- 
should be free to move about without having. a ard to 
connect various telephone or other wires. B T ‘ty. it 
kite-balloon cables always being charged with G due 
was suggested that the phenomenon ee aa À speaker 
atmospheric electricity, and not to wind BLN the throat 
who accepted the statement that articulation, Daa os 
transmitter was used, was good, said rane emanating 
readily understood in the case of speech vibrations © iso had 


at. The nose, teeth, &c., however, ao 
a a brations, and these, which originate 


an influence on certain vi £ l uite 50 
further away from the transmitter, might not be 4 
clearly transmitted. said that most of the 
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results, -A cage in point was the different types of transformer 
that had to be used in the instruments at either end of a 
kite-balloon circuit. His paper dealt with aircraft wire, not 
wireless, telephony; the latter had been very greatly developed 
recently, and no doubt it had many advantages. He accepted 
the suggestion that the charge on kite-balloon cables was due 
to atmospheric phenomena, but such charges were effected 
by the direction and degree of dryness of wind. Concerning 
the throat transmitter, the type described in bis paper was 
not claimed to be the ideal, but it was the best obtainable at 
present, and had proved its ethciency. If a better type could 
be produced, so much the better. Its actual invention was 
not new, several types had been made, but when they at- 
tempted to use them poor results were obtained. ‘The makers, 
when asked, were not prepared to develop them, theretore, 
they had to do the work themselves. An efħcient throat 
transinitter depended not only on the dimensions and shape, 
but also on the material, both type and quality, of which it 
was made. A throat microphone was a natural amplifier in 
itself, as shown by figs. 8 and 8a; articulation could not 
be amplified as was done in wireless telephony, that was 
quite a Sifferent problem. 

Captain Cohen illustrated his paper with a number of 
excellent lantern slides, and he also exhibited several photo- 
graphs, as well as apparatus and instruments.. ‘The latter 
were in working order, and demonstrations were made, 


COAL CONSERVATION. 


Ar the annual meeting of the British Commercial Gas Asso- 
ciation in London on October Ysth, the question of coal 
conservation was discussed, special reference being made to 
the relative etiiciencies of gas and electricity. 

Lokp Mouton, who presided, after emphasising the need 
for everybody to yet back to steady hard work, said the pre- 
sent Was not a tune to launch out into expense for evolu- 
tionising industry; not only bad the country no money to 
spare, but it had mortgaged heavily all that it possessed. He 
referred to this because they were threatened with huge 
schemes for the development of electricity on lines utterly 
strange to them, and on a scale and with monopolistic features 
which had never commended themselves to the English people. 
He was in no sence an enemy of the development of the 
electrical industry; on the contrary, be was a warm friend 
of it, because he saw the power it gave of industrial develop- 
ment by the distribution of power, and in other ways. ‘hey 
were not justified in treating electricity hostilely in any way. 
It put a standard before them in the way of distribution of 
motive power and the distribution of light which it would 
take all the energies of the gas industry to equal. In certain 
forns of generation and distribution of power the gas industry 
could never touch the gigantic installations which electricity 
could so easily make, but the gas industry possessed an un- 
iivalled power of distributing heat which could be used for 
all purposes. The true position of gas was that it was a great 
distributor of heat. He hoped the Coal Conservation Com- 
inittees would not look to electricity as the solution of the 
Kreat difhculty of conserving our coal resources, but would 
feel that the use of gas was the most potent weapon at their 
command, 

Sir Dugald CLERK, F.R.S., said that the gas industry was 
responsible for dealing with, but not consuming, about 20 
inition tons of coal per annum, having an average estimated 
calorific value of 13,000 B.TH.U. per pound. 'Fhe electrical 
industry consumed about 64 million tons per annuin, if caleu- 
lated on the same basis of thermal value: this coal was entirely 
consumed, and the only product was electrical energy. In the 
case of the 20 million tons carbonised by the gas industry 
there were three main products—coal gas, coke, and tar— 
and @ multitude of by-products. ‘The domestic consumption 
in our households was nearly 40 million tons, so that domestic 
use, gas, and electricity generation accounted for over 66 
million tons of coal per annum. Estimates of the coal con- 
sumption involved in producing steam and other motive power 
amounted to about 80 million tons per annum. ‘The remain- 
ing part of the coal used at home was consumed for metallur- 
ical purposes and various uses in manufactures. ‘The pos- 
sible water power of the United Kingdom could he taken as 
equal to one-third of the total motive power, and if it could 
be substituted for steam we should obviously save over 26 
million tons of coal per annum. It was unlikely, however, 
that the use of water power would ever reduce the number 


and power of heat engines in use, but it would enable us to - 


Increase our available power without calling upon further 
coal. The process of carbonising coal in gas works was 
economical, the average thermal efticiency throughout the 
country at 
was, that after the completion of carbonisation, the three 
main products produced at the works, coal gas, coke, and 
tar, were capable of evolving on complete combustion 71 per 
cent.-of the original total heat of the coal. Of this 25 per 
cent., was obtainable from coal gas and 46 per cent. from 
the coke and tar. An efficiency as high as $2.7 per cent. 
ad been obtained. War conditions had proved that dis- 
tributed gas was so much more useful than solid coke, that 
it was better to increase the gas yield at the gas works by 


resent being approximately 71 per cent.; that 


producing water gas from coke, either by steaming or in 
a separate apparatus, and mixing that water gas with the 
distitied product from tbe retort. By so domg, a larger 
percentage of the total yield of the process was given In the 
torm of gas. ‘lhe gas so produced was of a lower caloritic 
value than ordinary coal gas without admixture, but ıt was 
quite sutticiently high to give a tlame temperature suitable 
tor incandescent lighting, gas furnaces, and gas engines. 
The heating value of this mixed gas was about 420 B.TH.U. 
per cubic foot. As it bad been assertea by Mr. Ferranti and 
others that the energy of coal could be best distributed by 
the production of electricity froin it, and inferentially that 
this was better than the present method of obtaining 
heat from coal gas, he would discuss the relative etliciencies 
of coal gas and electricity as a means of distributing heat. 
It could be shown that any claim to superiority over gas by 
electricity in coal economy, i.e., the conservation of our 
coal supphes, was not justitied by facts. With a gas con- 
taining 25 per cent. of the heat of the original coal and a total 
carbonisation of 20 milhon tons, the heat of 5 million tons 
of coal was available from the gas produced; the total heat, 
however, used in the gas-making process, if debited entirely 
to gas, and no portion of it to the production of tar and 
coke, required the addition of 5.8 million tons to the 5 
million tons, t.e., the gas might be regarded as the product 
of 10.8 million tons ot coal, leaving heat equivalent to 9.2 
million tons of the original coal remaining in the coke and 
tar. Comparing this with electricity, it was seen by statistics 
prepared by Mr. D. Wilson, the technical adviser to the Coal 
Controller, that in the year ending March 3lst, 1913, the 
electricity generating stations of the country generated 4,674 
inion units on a coal consumption of 3.47 lb. of coal per 
unit, the calorific value of the coal being 11,600 B.TH.U. per 
Ib. The thermal efticiency of the generation was 8.5 per 
cent., and the total consumption of coal in the year 7.3 mil- 
lion tons. ‘This coal was of lower thermal value than pas 
coal in the proportion of 11.6 to 13; correcting for this, the 
electrical industry consumed the equivalent of 6.5 million 
tons of coal at 13,000 B.TH.U per pound. Allowing for this 
ethiciency of transformation, the heat produced from 64 mil- 
hon tons of coal by electrical appliances at the consumers’ 
end was only that due to the consumption of 0.55 million 
tons of coal. From this it appeared that in capacity for 
heat production the gas industry was nine times that of the 
electrical Industry. To supply the same amount of heat as 
the gas industry would do on burning its whole gas product, 
the electricity generating stations of the country would re- 
quire to consume 534 million tons of coal of the same thermal 
value as that used by gas. As gas only required a consump- 
tion of 10.8 million tons, its thermal efficiency as a heat 
agent was 5.36 times that of electricity. Assuming the same 
ethciency of transmission for gas and clectricity, approximately 
90 per cent., the proportion of the efficiencies did not change. 
This, however, dealt only with the relative quantities of heat 
energy which could be supplied to the consumer by the two 
systems. If the thermal efficiencies of the electrical apparatus 
required to produce heat in home and factory were the same 
as those of gas, then the thermal efticiency ratio would 
remain constant. ‘This, however, was not the case. In 
heating rooms by gas, to apply 27 heat units to the raising 
of the room temperature by radiation and convection required 
the use of 100 units in the gas works, whilst in heating by 


electricity, 100 units were used at the electricity generatiny . 


station to produce 7.6 heat units. Vor heating and boiling 
water the respective figures for gas and electricity were 29.5 
heat uts and 3.8 nnits for 100 at the gas works and electricity 
station. For cooking by oven, the figures were 3.4 against 1.6, 
and according to Sir Robert Hadfield’s data for heating stecl 
to 900 deg. C., utilising 14.4 heat units, gas required 100) 
at the gas works, whilst clectricity utilised 4.1 heat units for 
100 at the station. In a general heat supply by both systems, 
the average value depended upon the proportion of the 
different types of use included in each system. The probable 
value of the ratio of thermal efficiencies from apparatus to 
gasworks or electricity generating station, was about four: 
i.e., electric heat supply, if substituted for gas heat supply, 
would necessitate the consumption of 43.6 million tons, con- 
pared with the 10.8 million tons now consumed by gas. (Cas 
also gave higher thermal efficiencies for motive power. At 
about 7 per cent. of full load a gas engine of the ordinary type 
would deliver to the consumer as actual or brake horse-power, 
11 per cent. of the heat used at the gas works to produce the 
necessary gas for distribution to the consumer, whilst an 
electric motor delivered, also as brake horse-power, only 6.8 
per cent. of the heat used at the electricity generating station. 
The efficiency of the gas power production and distribution 
was thus over 1.6 times that of electricity. With lighting. the 
position was somewhat different, and the two svstems were 
in somewhat keener competition. The inverted incandescent 
lamp required the use of 47 B.TH.U. at the gas works for each 
candle power-hour obtained by the consumer. The 1-watt 
electric lamp required the use at the generating station of 
54 B.TH.U.; the half-watt lamp required only 31 B.TH.U. Ac- 
cordingly, if all the lamps used electrically were of the former 
type, electricity would require a greater heat consumption 


than gas, but if all were of the latter type then electricity - 


would be more economical than gas. Statisties as to the 
number of lamps and the nature of the various types in use 
in both systems were much required jn order to determine the 
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most economical combination from the thermal point of view. 
The general conclusions on the comparison between gas and 
electricity were to be found at the beginning of a report on 
the coal gas and electrical supply industries of the United 
Kingdom by Prof. Cobb, Prof. Smithells, and himself. The 
six summarised statements were :— 

1. If the whole of the heat expended on the carbonisation 
of coal were debited to the coal gas which was produced, then 
of every 100 units of heat so expended at the gas works 45 
were conveyed to the consumer in the supply of gas. 

2. At the present electricity stations of the United Kingdom 
of every 100 heat units expended by the combustion of coal 
for the generation of electricity, 7.6 were available for the 
consumer. 

3. In the best existing undertakings for gas and electricity 
the figures were altered as follows: For gas, 52; and for 
electricity, 12, 

4. In the proposed super-stations the conjectural figure for 
electricity was approximately 18. With improved practice of 
coal carbonisation the corresponding conjectural figure for 
gas was about 75. 

5. For heating purposes except where temperatures above 
ar ee C. were required, gas was vastly more economical 
of fuel. 

6. For lighting and power production, a comparison of the 
thermal efficiency of fuel consumption in the case of gas and 
electricity did not give a dominating claim to either. 

The 40 million tons of coal consumed for domestic purposes 
could be largely reduced by the introduction of gas instead 
of coal fires. In coal fires as ordinarily used not more than 
8 per cent. of the heat of combustion of the coal was utilised 
in the room. Heating by gas stove was very much more 
eficient—27 to 314 per cent. of the total heat of the coal 
used at the gas works reappeared in the room as available 
radiant and convective heat. If all the coal consumed were 
used for heating in this way the substitution of gas would 
reduce the consumption from 40 millions to 13} tons. It 
could not be assumed that all heating by coal was so ineffi- 
cient; but it was very probable that taking all coal uses, gas 
use for domestic purposes would reduce the consumption of 
solid coal by one half. There was still a large margin for 
Improvement in the construction and design of gas consuming 
appliances. The extension of the industrial stage of our 
civilisation could only be made possible by the co-operation 
of the Government of the country with the gas, steam, electric, 
and hydraulic engineers in order to ensure the full utilisation 
of all our sources of heat, light, and motive power for the 
good of the community, even at the cost of some legislative 
interference with the immediate profits of some industries. 

‘Sir ARTHUR DUCKHAM, in proposing a vote of thanks to 

Sir Dugald Clerk, said he was sure that they all appreciated 
the tremendous assistance that he had given to the gas 
industry. The commercial superiority of this great country 
in the past had been dependent on its cheap fuel; in future 
our commercial superiority must rest on the economical use 
of our fuel. With coal at twice the pre-war figure, provided 
economy were used to the best advantage in every industry, 
they would not have much greater fuel costs than they had 
before the war. They should not have had electrical com- 
missioners; they should have had commissioners for heat, 
light, and power, tackling electricity and gas works, coke 
oven generation, and waste heat from blast furnaces, and 
going into the question of water power. ‘There should be no 
false competition between gas and electricity; they ought to 
run together. The sooner this competition ceased, and there 
was combination between the two for the benefit of the 
country, the better it would be. They must have a gas 
which was of even calorific value, of even specific gravity, and 
which was distributed at even pressure. Until they got 
these desiderata he was certain they would never get the 
absolute satisfaction of the consumer; they would never be 
able o on the consumer the true efticiency of using gas 
as a fuel. 
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NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. SEFton-Jones, O'Derr AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


25,630. * Sparking plugs.” H. S. Cooke. October 20th. 

25,646. “ Starting electric generator plants driven by internal-combustion 
engines, &c.” I. B. Bratwerc. October 20th. 
ne “Sparking plug." R. ANpRiesse and E. M. Gorpsurcn. Octo- 
er Uth. 

25,654. " Telephone transmitter mouthpiece.” 
KoBINsSoN, October 20th, 


25,661, “ Signalling arrangements for telegraphs, telephones, &c.”® AuTO- 
MATIC TELEPHONE PRastFacrurinc Co. and H. H. Harrison. October 20th. 
5,669. ** Telephone transmitters.” J. Mancles and C. H. PRICHARD. 
October 20th. 

25,685. " Dynamometers.” E. A. Salazar. October 20th. 

25,703. “ Plough or current collector for conduit system of electric rail- 
ways.” H. J. E. Sayer. October 20th. 

25,712. “ Electro-magnetic clutches.” H. M. Beyer. October 20th, (Ger- 
many, March láth.) 

718. “ Devices for conversion of alternating into continuous current and 
versely, or of continuous current into continuous current of different ten- 
sions.” S. Sesine. October 2lst. (France, June áth.) 

25,719. ** Devices for conversion of alternating into continuous current and 
inversely, or ol continuous current into continuous current of different tens 
sions." S, SesLing, October 2lst, 


L. C. Meyr and N. P. 


25,722. *“ Electrical fuses and distribution boards.” H. J. Dran and W, 
RepMayng. October 2ist. 

25,789. “ Electrical starting devices for internal-combustion engines.” R. 
J. Parrott. October 2ist. 

git “ Electric switches,” J. A. CRABTREE and J. B. Tucker. Octo 
ber 21st. 

25,775. “ Device for use with cords of electrical, &c., fittings.” S.T. 
Jokvan. October 21st. 

25,781. “ Insulators for electrolytic systems of protection against corrosion 
of metallic surfaces submerged in liquids.” A. S. Gusu. October 2lst. 

25,802. ‘‘ Combined electrical interrupters and switches.” M. L. Borer, 
C. G. CODORNIU and M. D. GUERRA. October 2Ist. 

25,804. “ Apparatus for indicating ignition failures in internal-combustion 
engines.” S. Fisek. October 2lst. 

23,815. “ Controllers for electric motors.” British THomson-Houston Co. 
(General Electric Co.) October 2lst. 

25,817. “ Electric ignition system for internal-combustion engines.” M. A. 
Copp. October 21st. 

25,826. *“ Air-cooling apparatus.” 
October 21st. 

25,838. *' Electrical distribution in alternating current systems.” A. M. 
Taytor, October 22nd. 

25,841. *“ Electric motor controllers." J. Epwarps and E. J. Start. Octo- 
ber 22nd. 

25,844. Sparking plugs.” G. Goopy. October 22nd. 

25,859. “ Sparking plugs.” O. B. Davies, F. Kay and N. Kay. Octo- 
ber 22nd. 

25,899. “ Magnetos for internal-combustion engines.” H. H. P. SEABROOK 
and P. B. H. Seasrookx. October nd. : 

25,910. “ Brush holders for dynamo-electric machines.” E. H. H. Hasstar 
and METROPOLITAN-VICKERS ELECTRICAL Co. October 22nd. 

25,924-25,930. “ Measurement of alternating electric current power.” TER 
RANTI, Lro., S. Z. Dg FERRANTI and G. War. October Wnd, 

25,948. “ Excess current indicators.” E. Scuatiner. October 22nd, 


25,950. ‘* Electric heat radiators.” A. F. Berry. October 22nd. 


METROPOLITAN-VICKERS Exectric Co. 


25,953. “ Alternating current rectifiers.” H. WADE. (Mills.) — Orto 
ber 2nd. 

25,956. ‘* Alternating current induction motors.” E. S. Carty. Octo- 
ber 22nd 


25,999. “ Means for supporting electrical conduits and cables.” L. R. 
Ler. October 23rd. 

25,013. “ Electric light carbons.™ Gre. Siemens & Co. October 23rd. 
(Germany, August 5th, 1916.) 

25,014, “ Electric compasses for ships.” Simens and HaLske Akt. Ges. 
October 23rd. (Germany, July Mth, 1918.) 

25,016. * Electrically-operated horns for motor vehicles." G. PFRECHEVILLE. 
October 2rd. 

26,036. ‘* Magneto-electric machines.’ BritisH THomson-Houston Co. and 
A. P. Younc. October 23rd. 

26,040. * Electrical apparatus for prevention of corrosion in steam con- 
densers, &c.” A. 5. Gresu. October 23rd. 

26,046. “ Telephone systems. T. LeNaGHAN. October 23rd. 

26,047. “ Automatic telephone systems.” T. Lenaciian, October 23rd. 

26,057. “ Electrical equipment of motor vehicles.” R. L. Asenen and F. 
H. Bowman. October 23rd. + 

26,065. “ Electric distribution of alternating current systems.” A. M. 
TAYLOR. October 24th. : 

26,165. *“ Controllers for electric motors.” British Tnouson-Housron Co. 
(General Electric Co.) October 24th. i 

26,166. “ Means for cooling dynamo-electric machines.” E. F. W. ALEX- 
ANDERSON. October 24th. (United States, November 26th, 1918.) . 

26,167. “ Automatic are welding.” Britisn THomsoN-Hovston Co. (General 
Electric Co.) October 24th, 

26,199. ** Electric torches.” A. A. Kine. October 25th, Pa 
26,223. “ Electrically-heated cooking utensils.” N. C. Josreu. October 25th, 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will Le 
printed and abridged, and all subsequent proceedings will be taken. 


1917. 
14,622. METHODS AND APPARATUS FOR DETECTING LOW-FRFQUENCY IMPULSES, 
A. Fessenden, May 21st, 1917. (133,081.) 
15,611. WIRELESS SIGNALLING systeus. J. H. Rogers and H. H. lyon. 
November 10th, 1916. (133,083.) 
1918. 


2.468. Enscreic FURNACES. British Thomson-Houston Co. (General Electric 
ie ce ENA Reid. March 13th, 1918. (133.099.) _ 

7313. DOUBLE CURRENT DYNAMO MACHINES. R. Akt. Ges. Bosch. May 15th, 
A ee FOR CONIROLLING ELECTRIC CIRCUITS. J. Palin, August 
se ee PLUGS FOR INTERNAL-COMBUSTION ENGINES, V. Perrett, 
E RA AA E. P, A. Abric. October 6th, 1917. (Patent 
i EL Coun AU yar AND AUTOMATIC SWITCH 


R. 


ON 
TO BE APPLIED 
(133,122.) 


ELECTRIC FLAT IRONS. A. J. M. Hinrichsen. September 19th, ee and R. 
15,836. ELectric REACTION Coils. Electrical Improvements, . 
H. Beard. September 30th, 1918. (133.135.) October 


16,055. Ergecrric switcues. T. B. Tucker and J. A. Crabtree. 

d, 1918. (133,153. l Octo 
ere e Aeon AND ELECTRO-CLEANING APPARATUS. A. Ness 

w 4th, 1918. (133,162. 177. 
e575. anie a F. J. Brooks. October 11th, uae Lupe E. 

16,735. WVIRELESS TELEGRAPH VAIVES. Edison Swan Electric to. 
Hiatt. October 14th, 1918. (133,181.) 

16,974. PROTECTIVE DEVICES FOR ALTERNATING ELE 
systems. British Thomson-Houston Co. and E. B. 
1918. (133,187.) 

17,777. ELECTRICAL SWITCHES. 


CTRIC CURRENT D y 
Wedmore. October lith, 


A. C. Robinson. October 3ist, 1918. 


A. F. WwW. 
EA TEST SHEATH JOINT FOR ELECTRIC es a Sis Po 
Richards, and F. A. Claremont. October 3st, j ; EE 


. s ND OTHER 
20,604. ELECTRIC TERMINALS SUITABLE FOR aeaoe kee llth, 1918. (133,220.) 


APPARATUS. W. Donovan and G. O. Donovan. Aapa Co and 
20,727. DYNAMO-ELECTRIC MACHINES. British Thomso 


A. Haigh. December 12th, 1918. (133,222.) 
1919-2 


1.569. SIGNALLING AND ADVERTISING INDICATORS. ee 
+ $ oe y} ; si f ; 
a E FOR VENICLES. Fuller Accumulator Co a 
Welch. January 28th, 1919. (133,240.) SUBMARINE SOUND. A. | 
3,256. MEANS FOR LOCATING ee OF aie 
Sarnmark, February 7th, 1918. (123,317.) aens - 7G. Sig | 
5,502. SPARKING PLUGS FOR INTERNAL-COMBUSTIO > j i 
March 5th, 1919. (133,248.) N. C. F. Jensen and M. J. e, 
16,255. ELECTRIC TERMINALS OR END PIECES. ; 
Tilney. June 27th, 1919. (133,281.) 


H. L. Tanner. January 
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“ELECTRICAL REVIEW” : TIME OF PUBLICATION. 


Readers who are receiving their coples of the 
ELECTRICAL REVIEW a little later than formerly, 
are reminded that as the result of changes in 
Printing arrangements and in consequence of 
rapidly increasing circulation, publication recently 

to he deferred until Friday afternoon. The 
W is now on sale in London at 4 p.m. on 
Fridays; capies sent by post or obtaired through 
local agents should reach the hands of subscribers 
on Saturday mornings. 


TRAMCARS OR OMNIBUSES ? 


DURING the last few weeks, «propos of the London County 
Council’s proposals for tramway extensions to cost some 
eight millions sterling, a storm of abuse has been levelled 
at the tramway by the lay Press, with a unanimity equalled 
only, to our mind, by the singular lack of information 
displayed. Unfortunately, the question, at the moment, is 
inextricably entangled with conditions which are peculiar 
to the metropolitan area, and which undoubtedly place the 
electric tramway at a serious disadvantage in that area. 
Chief amongst these special conditions are the use of the 
underground conduit, the extensive street widenings which 
have been, and will be, undertaken, the high rates, and the 
unrestricted competition of the motor omnibuses and 
electric railways, while the burdens of maintaining the 
roadway and carrying workmen at a loss are shared by other 
tramway undertakings, but not by omnibus companies. 

~ When the question of tramways for London was under 
consideration we did our utmost in these pages to avert the 
adoption of the conduit system, pointing out that the cost 
would be enormouslylin excess of that of the overhead trolley 
system, and that the latter met all practical requirements ; 
but the County Council turned a deaf ear to all warnings, 
and has only learnt the lesson at a very heavy cost—for a 
good many years now the Highways Committee has installed 
the trolley wherever possible. The extra and unnecessary 
capital outlay incurred on the conduit system has always 
remained a deadweight on the undertaking, which, without 
that handicap, should have been by far the most prosperous 
and successful one in this country. Similarly, we protested 
against the imposition upon the tramways of the cost of 
numerous street widenings and other improvements, which 
were urgently needed quite apart from the construction of 
tramways—but the latter offered a convenient victim upon 
which to unload the outlay. The high rates, of course, are 
unavoidable—but the tramway undertaking is rated upon its 
track as well as its buildings and plant, whilst the omnibuses 
bave the roads as a free gift, except for the small petrol tax. 
This brings us to what is, perhaps, the most glaring 
injustice of all—the use of the roads by omnibuses for a 
commercial carrying service, often the very roads which are 
maintained by the competing tramway undertaking! So 
blatant is the unfairness of this system that the Commission 
which recently inquired into the London transport 
services expressed the view that the omnibuses should be 
made to pay their fair share. We would specially 
emphasise the fact that in London the County Council has 
no power to exact, a contribution from the omnibus companies, 
though provincial local authorities can veto the use of the 
streets by omnibuses, or make them pay for the privilege. 
It will be seen that the London tramways, as we have 
mentioned above, suffer under burdens partly due to the 
County Council’s own policy in the past, partly due to 
defects in the tramway law, and in the adminswration of 
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the London transport services, but burdens unquestionably 
far greater than those of any other city. Hence to compare 
the results obtained in London with those recorded in 
Glasgow or elsewhere is futile. The case is unique. It 18 
easy, under these circumstances, to attack the tramways on 
the score of their alleged inability to compete with the 
petrol ’buses, and it is about as sportsmanlike as to kick a 
man when he is down. 

However, no doubt the uninformed but eloquent critics, 
who act also as self-appointed judges, jury, and hostile 
witnesses, may be forgiven, because they act in ignorance. 
Let us look at the facts. 

We are told that the congestion in the streets is largely 
due to the tramways. Asa matter of fact, it is in most 
instances due to the unsuitability of the streets for the 
transport services of a great city—they are narrow and 
often crooked, and badly laid out. That is not the fault 
of the tramways, Further, the congestion is largely due 
to the inotor-’buses. The tramcars, it is true, accumulate 
in a long liné when there is a block—but the ’buses can, 
and do, accumulate two or more abreast. At Hyde Park 
Corner (where there are no tramways) we have frequently 
seen blocks of the most complicated order due almost wholly 
to the motor-’buses, and that is by no means the only place 
that we could cite. Further, the old trouble of the standing 
vehicle, blocking the traffic by neutralising a strip of road 
equal to its own width while it is being loaded or dis- 
charged, is a most fruitful factor of congestion, even in 
narrow City streets where roadway is literally precious. 
This is an abuse which demands a drastic remedy. But 
there are other important factors too, such as the concen- 
tration of immense volumes of traffic upon far too few main 
thoroughfares, the mixture of fast and slow vehicles on the 
same rouds, and the dearth of bridges over the Thames, for 
which neither the tramways nor the omnibuses are to blame 
—they form parts of that most inefficient and most mis- 
governed system of chaos which goes to make up the London 
transport “ facilities.” The root question is not *“ tram- 
cars or omnibuses’’—it is vastly broader and more funda- 
mental than that. We trust that the new transport 
authority will soon tackle this most important and complex 
problem, on enlightened lines, and without prejudice. 

Let us turn now to the simple issue between the car and 
the "bus, quite apart from any consideration of London’s 
troubles. What data on the subject are available? In 
September last Mr. Fearnley, manager of the Shettield tram- 
ways and motor-omnibuses, supplied from several years’ 
experience all the figures that are needed. 

He showed that at least twice as many ‘buses as 
cars would be required to give the same service in 
fine weather, and three times as many in foul weather ; 
that the cost of running motor-’buses, per passenger, 
was three times as much as that of tramcara; the 
capital charges were 12 per cent. greater, and the 
total costa per passenger were 2°76 times as much as for 
the tramcar, while the average fare charged was 2°3 times 
as much on the omnibuses as on the cars. The high 
capital charges are significant ; although a fleet of motor- 
’buses costs far less than a tramway undertaking, the life of 
the plant is far shorter, so that, as Mr. Fearnley points ont, 
the annual capital charges for the ’bus are uctually the greater 
—and that without allowing for the upkeep of the roads. Now, 
in reckoning the cost, it is imperatively necessary to take 
the cost of maintenance of the roadway into account, and 
the construction of the improved roads that are required 
would be very expensive, so that the total annual costs 
charveable tothe omnibus services would be at least double 
those of the tramway, thus further increasing the cost to 
the undertaking and to the passenger. The substitution of 
‘buses for cars would increase the demand for liquid fuel, 
which is already at an exorbitant price, and does not tend 
downwards. ` 

The proposition to replace the tramways by motor-’buses, 


therefore, will not bear examination from the commercial | 


point of view. As for providing cheap transport for work- 


men, who, by the way, do not now require thus subsidising, 
it is out of the question. 

We note that our contemporary T'he Engineer, while 
criticising the L.C.C. tramway scheme, does not suggest 
that the motor-omnibus affords a solution to the traftic 
problem ; it proposes the construction of additional tube 
railways. 

What is really wanted for London is a new authority, 
armed with full powers to deal with all the transport 
services of the whole of the metropolitan area. 


One of the first attempts to form a 
scheme under the new Bill is that 
which has been put forward by the London 
manicipal undertakings to cover the area of Greater London. 
Up to the present, details are not forthcoming, but a resumé 
of the main lines of the scheme has been published. The 


scheme follows broadly the lines of the report issued by a 
conference of the same authorities in December, 1918, which 
was dealt with in our pages at the time. As a constructive 
scheme it is a mere skeleton. The assumption on which 
it proceeds is that the electrical needs of (Greater 
London can for the present be met by the existing generating 
stations by developing them to their full capacity, and 
interconnecting. them. The central District Authority 
to be set up does not apparently intend to purchase generat- 
ing stations to any extent, if at all. The District Authority 
will have under it four * Divisional Boards,” whose duty 
will be “the practical supervision of electricity in their 
areas.” Whether this means that their functions are merely 
regulative, or whether they will be an cffective trading 
body with plant of their own, is not clear. As regards the 
provision of new super-stations, the scheme apparently does 
not anticipate doing anything in this direction immediately ; 
it seems to betray some diflidence in committing itself to 
big turbo-alternators, in view of the possibility of something 
new coming along in the future and supplanting them. 
The report is very vague as to how the company under- 
takings are to work in with the scheme. Under the new 
Bill the companies can retain the distributing parts of their 
undertakings until 1931, and must then either be left to 
continue or else bought out. It is the heavy amount 
required for expropriation, independently of the exact time 
when purchase takes place, which has always been one of 
the insoluble factors in the problem, and the present proposi- 
tion leaves the matter still open. The relation of the central 
control authority proposed in the scheme to the adminis- 
tration provided under the Bill is obscure, and it is 
difficult to see how by merely interconnecting the existing 
generating stations, the supply to London is to be radically 
nee and made “abundant ” in the broad sense of the 
Bill. 

The present skeleton report will, one would imagine, 
have to be radically amended before the Electricity Com- 
missioners will consent even to consider it. The Electricity 
Commissioners will undoubtedly require that whatever 
schemes are brought forward, they must stick to the one 
object of bettering supply, and whether municipal or com- 
pany in origin, must be free from all taint of party 
prejudices, which, after all, have no bearing on the 
immediate issue. 


An Electricity 
Board for London. 


THE effect of wage advances on the 
prices of finished goods has been more 
assiduously considered during the period 
that has elapsed since the commencement of the war than 
at any other time of which the history exists, and the question 
has been investigated and discussed by a greater number of 
people. It has not always been those who have devoted the 
most careful thought to the subject who have been the 
most vocal in advocating some solution of the difficultier, 
or panacea for the woes, of a distressed world. It is even” 
yet impossible ‘to fix up contracts for the supply of 
engineering products without some flexible price clause, 
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providing that the contract price shall be adjusted by 
some percentage for every shilling per week by which the 
rates of various kinds of labour may be altered by the 
mutual agreement of the parties concerned, and that extras 


for raw material shall ve passed on. 
It may, we suppose, be granted that, if the same class of 


article is produced by the same methods in approximately 


constant quantities, the cost of the finished article will be 
dependent, absolutely, on certain definite factors, of which 
the cost of labour is one. The old-fashioned commercial 
man then says to himself, or, more probably, proclaims 
noisily from the housetops: “ If I double my output, the 
price will be the same, because labour costs the same. Until 
wages fall I cannot produce more cheaply.” But this is 
all nonsense—if we had dipped our pen in Lord Fisher’s 
ink, we should have strengthened the expression. 

It must come to be realised by even the most obdurate, 
wooden-headed, and lethargic of manufacturers that the 
way to increase output is not by the application of more 
manual labour, but by the application of more brains, their 
own included. Difficult as this may seem, it is the only 


method by which we can go ahead. 
It is by the increase of standardisation, the elimination 


of little fancy freaks in construction, the application of 


brains to design, and of labour-saving machinery and 
devices to manufacture, that cheapness will be obtained ; 
and until goods can be produced cheaply it is useless to 
produce many of them. Manufacturers must do their 
share, and many of them have already done much; 
but customers also have their duty to perform. We 
indicated in May last one way in which the customer 
could help, viz., by using as far as possible the standard 
specifications of the British Engineering Standards Associa- 
tion, and we have lately learned with pleasure that some 
considerable degree of progress has since been made in this 
direction with regard to electrical machinery.’ 

If the users and designers of machinery can agree to 
facilitate manufacture in this way, the clear advantage 
follows that the same amount of labour will be able to turn 
out more machinery. What is true of machinery is true, 
mutatis mutandis, of other things. The important truth 
is thus brought out that the cost of labour is not a constant, 
invariable factor in the cost of the finished article, and it 
is a fallacy to suppose that the reduction of wages is an 
essential preliminary to the increase of production, the 
reduction of prices, and the diminution of the cost of living. 
Prices can and must go down; wages may do otherwise. 
By this means the standard of living of all classes of the 
community will be advanced, and it is the duty of all 
classes and individuals in the community to do their 
utmost to achieve this end. 


Onderson Hand It is difficult to understand German 
in demia. reports concerning the situation of trade 
in that country, but we cannot refrain 


from referring to statements made by the chairman of the 
Rheydt Cable Works Co. at the annual meeting on 
November 4th. The chairman stated that the works had 
raw materials on hand which would last the company for 
months forward, the only anxiety being that relating to the 
supply of coal. During the four weeks previous to the day 
of the meeting, one-half of the works had to remain idle 
owing to the lack of coal, and not a single kilowatt-hour of 
energy was obtainable. The available funds had been 
drawn upon so largely since the end of June that the com- 
pany would have to procure credit at the bank in a few 
months if present conditions were to continue. If all the 
orders could be turned out they would occupy the company 
for nearly eight months: but a large stock of orders on 
and meant- nothing. 


to effect delivery owing to the conditions connected with 
the coal famine; and the hope was expressed that the 
workmen would soon understand that it was impossible to 
manage with the eight-hour day. The coal problem 
appears to be not so much a question ,of production— 
because the output has been increased recently with the 
employment of more men at the pits—as a matter of 
transport on the railways, and in order to afford some 


| “ All works, the chairman added, 
Were full of orders * right: up to the roof,” but were unable ~ 


measure of relief, all the passenger-train services through- 
out the country have been suspended for a period of 10 
days, which will expire to-morrow. 


THE new session of the Institution is 

Mates now fairly under way, and an attractive 
programme of subjects for papers and 

discussions has been issued, showing that the proceedings at 
the various Centres will be full of interest and instruction. 
Unfortunately, the Institution headquarters is not yet 
available to the members, but we believe they will not have 
to wait much longer for their reinstatement, an event 
which will be welcomed with profound satisfaction. It 
will be noted that the “informal meetings” inaugurated 
by Mr. Wordingham will commence in future at 7 o'clock, 
a change to an earlier hour which we advocated from the 
first, and we trust that this will add to their popularity. 
The programme for these meetings, however, has undergone 
a change which we should hardly consider desirable. Whereas 
last yea? the subjects for discussion were, in the main, of a 
technical or industrial character, the first three meetings 
this session are to be devoted respectively to engineering 
advertising, labour, and the functions of a trade journal. 
We have consistently urged that the Institution should 
not confine its attention strictly to technical and scientific 
subjects, but we must confess that such a programme as 
this strikes us as, to say the least, eccentric. We under- 
stand that the management of these meetings is in the 
hands of a committee of the junior members, and, of course, 
if they like to discuss this sort of thing, there is no reason 
why they should not do so; but do they? We fear that 
the choice of subjects must be regarded rather as an indica- 
tion of a poverty of ideas, a dernier ressort, and that 
impression is strengthened by the fact that each of these 
discussions is to be opened by a member of the Committee. 
Such an arrangement was excusable at the inauguration of 
the scheme, but is it to become an established practice ? 
In the best interests of the scheme, it is to be hoped that 
more life will be infused into it, and that attractive 
subjects will be chosen for the remaining meetings of the 


session. 


: a Ir is interesting to observe the changes 
as and fyglene. that take place in the policy and articles 


of faith of the advocates of the use of gas in place of elec- 
tricity, as the occasion arises. Not many years ago we were 
told that gas lighting was hygienically preferable to electric 
lighting, because it inherently necessitated good ventilation 
of living rooms; that the hot gases arising from gas lamps 
went through the ceiling (presumably into the room above), 
and in so doing deposited on the plaster the microbes 
killed by passage through the flame, thus blackening the 
ceiling, to the great benefit of the residents. What advan- 
tage the latter derived from the destruction of book- 
bindings and the disfigurement of decorations generally, we 
do not know, but we fully agree that gas lighting teaches 
one to appreciate the value of good ventilation, while gas- 
heating simply compels one to adopt it. The argument 
with respect to electric lighting was that as the latter gave 
off no noxious fumes, one did not trouble to provide for 
ventilation, and, consequently, suffered in health. 

However, the gas experts have changed all that. Dr. 
Rideal has carried out an inquiry into the “alleged” 
hygienic superiority of electric over gas light, with the 
result that we are now assured that in a room carefully 
deprived of ventilation, there was no noticeable difference 
as regards the composition and temperature of the air, 
whether gas or electric light was used. . Experiments 


carried out on men confined in crowded and ill-ventilated 


rooms lit either with gas or electricity showed negative 
results as regards the illuminants, the effects of heat, 
carbotiic acid, and moisture present in the atmosphere being 
due to the persons themselves, and not to the illuminants, 
Result—a draw. Dut we used to be told that vas wag 
superior—now it is struggling to maintain that it is not 


- inferior. 


After all, is any test necessary ? Those who have tried 
both have no doubt on the subject whatever. 
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SPECIALISATION; HOW THE WORKER IS AFFECTED. 


—— | 


By WILLIAM J. HISCOX. 


THE workers of the country are somewhat apprehensive with 
regard to the virtual control of the electrical industry by 
the huge combines which have recently been formed, and 
not a few are of the opinion that the worker stands to lose ; 
that should:he have the misfortune to fall foul of one of the 
firms inside the ring, his chances of obtaining employment 
with another of the amalgamated firms will be very remote. 
The writer of the present article is not of this opinion, but 
that the result will not be altogether to the worker’s 
advantage is a point which may be discussed in this article. 

Tt will be observed that each electrical ring is composed 
of a certain number of firms, each of which, in the past, 
was interested in a number of different lines of manufacture. 
These firms competed against each other, both in home and 
in foreign markets, and the first result of amalgamation 
will be that this competition will cease. Instead of the 
competition of individual firms, therefore, the competition 
will be between the various groups of firms, i.e. the 
combines. 
= This in itself will not affect the worker, except that, as 
a consequence, smaller firms outside the combines may find 
jt difficult to compete, on account of the advantages that 
the firms inside the combines should enjoy. For the object 
of the combine is to produce economically, by consolidating 
the organisations of its various units, and by sec‘ionising 
the various products to the best advantage. This means 
that a certain class of manufacture will be handled by the 
firm possessing the equipment most suitable for its production, 
and thus prevent overlapping. 

In this respect, therefore, instead of a firm interesting 
itself in 20 or 30 different lines of manufacture, it will 
now only be concerned with, perhaps, three or four; and 
whereas, in the past, it had to compete with 100 other 
firms for orders in connection with any one of the lines in 
which it was interested, to-day it competes with the specific 
firms in the other combines entrusted with the production 
of similar lines of manufacture. In addition, 1t must, 
of course, compete with firms outside the various commn- 
bines, but the inference is that the resources it has at 
its disposal are such as will enable it to regard firms 
engaged in a similar line of manufacture, linked up in the 
other combines, as its only serious rivals. 

Assuming this to be the case, then it becomes a matter of 
competitive organisation between the various combines, and 
it is in this respect that the worker has need to be concerned. 
The term “ worker ” is here used in its broad sense, as it is 
intended to denote every person working, either for a salary 
or a wage, from the works manager downwards. It is too 
often assumed that a “worker” is a man who works with 
his hands, the brain worker being excluded from this 
category, but the plain fact is that, although all workers 
are affected (or will be) by the stupendous changes taking 
place, it is the brain worker who has the greater need to 
feel apprehensive. 

We are fast approaching the time when the only thing 
that counts in industry will be efficiency, and the standard 
of efficiency demanded will oe considerably higher than in 
the past. It is a melancholy fact that, at the present time, 
the proportion of really efficient men is deplorably low, 
and this especially applies to the higher positions in the 
industrial world. That this is true may be gauged by the 
fact that at the present time we are bemoaning our lot, and 
crying out that the “ worker,” że., the manual worker, is 
letting us down, and is not producing in 47 hours what he 
‘used to produce in 54. And if that is indeed the case, who 
‘is really at fault? Did we seriously expect that, without 
‘a single change in our works system, without the intro- 
duction of more economical methods of production—with- 
‘out, in fact, an efficient organisation—the worker could 
possibly make up that seven-hour loss each week ? If we 
‘lid think-that, then indeed we are in need of an efficiency 
‘course, or else suitable candidates for a mental institution. 

That a proportionate gain is made manifest consequent 
upon the diminution of fatigue is readily admitted, bnt for 


-eficient manual worker. 


the rest, the onus is upon the employer to adopt such 
measures as will result in economical production, and conse- 
quently increased output. This is only logical, and it 
appears that the electrical industry has grasped this 
essential, and tbat the formation of the “combine” is in 
accordance with this policy. | 

But the object of this article is to discuss the effect this 
organising will have upon the worker—whether it will be 
to his advantage, or the reverse. In the first place, it is 
taken for granted that if no business is forthcoming, then 
there is no necessity to utilise labour; that the greater the 
increase of business, the greater the demand for labour. If, 
then, the primary business of the combine is to get more 
orders, even if to do so more economical production is 
essential, it appears, on the surface, that the worker benefits, 
inasmuch as, the greater amount of business secured, the 
greater will be the demand for his labour. | 

That seems quite satisfactory so far as the industrial 
population, as a whole, is concerned ; but the question which 
arises is, “ How will the individual worker fare?” We 
have not yet advanced so far along the road of Socialism as 
to call all men equal, or even to speak of them collectively, 
so for the moment the worker is an individual considering, 
in the first instance, himself. But, although an individual, 
he can, for the purposes of illustration, be classified with a 
certain group, and in this connection, therefore, it is here 
proposed to divide the workers into two groups—the 
“ambitious ” and the ‘ plodders.” 

To take the plodders first, their case is not so bad as that 
of their ambitious brothers, and yet it is possible, under the 
new conditions, for their future state to be worse than the 
present. To classify a worker as a plodder does not mean 
to label him a “ dud,” for many of the plodders, given the 
opportunity, could greatly outshine many of the so-called 
geniuses. Many a man remains a plodder through no fault 
of his own, on account of domestic troubles and other things 
not directly connected with industry. Others remain 
plodders because they have not been given any opportunity, 
not realising that opportunities are rarely given, and have 
to be sought for, and the fact remains that the great 
majority of the workers are “ plodders.”’ 

The “ plodders”’ do not draw their asscciates from any 
specific branch of industry, for they will be found among 
the labourers of the factory, the mechanics, the clerks, heads 
of departments, and even works managers. It does not 
follow that because a man has reached the latter position 
he is not a pludder, for unless he is still striving and 
scheming and educating himself to cope efficiently with his 
ever-increasing responsibilities, it cannot be said that he is 
eligible to class himself among the ambitious, 

It is the plodder who. in one way or another, has managed 
to get above the lowest rung of the ladder, who will be in 
grave danger at the dawn of the era of scientific organisa- 
tion, for his hold is so precarious that very little effort will 
be required to dislodge him. There will be no room for 
the ineflicient works manager or departmental head, for the 
position that he occupies will be wanted for one who is 
eflicient, who has been educated in modern methods, and is 
competent to discharge the obligations that the position 
must necessarily entail. Thus shall we see, in one respect, 
at least, that the plodder does not stand to benefit by the 
introduction of economical organisation. 

With the great mass of manual workers, the position is 
somewhat different, though even here the “dud” will not 
find a plece. Repeating, for the moment, that a plodder 


` does not necessarily mean a dud, the point to be considered 


is the ultimate effect that the organising will have upon the 
In this connection reference must 
be made to the aims of the combine, which result in the 
concentration on a specific manufacture in a certain 


factory, | 


_ Sectionising may be said to be the order of the day, and it 
is safe to assume that the aim of the management wil 
in the direction of mass production. For this to be 
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successful, it will be necessary for every operation to be 
performed by a specialist, and this means that the training 
of the operator will be within such narrow limits as to 
preclude the possibility of his adaptability to anything out- 
side the specific task with which he is entrusted. At the 
present time we hear machine shop operators call themselves 
“engineers,” although it is a well-known fact that they 
cannot with justice lay claim to that title. They are 
mechanics, and may with perfect truth be termed turners 
and millers, but in a short time it is doubtful whether they 
will really have any claim to these titles, for such will be 
the concentration that the operator will specialise upon a 
specific operation in connection with a certain component 
part, and thus in a short time be incapable of efficiently 
performing a similar operation in connection with a different 
component. 

It may be that this is anticipating, and it may be regarded 
as an exaggeration, but the fact remains that sectionising is 
rapidly developing. Such a state of affairs must necessarily 
increase production, and at the same time lower costs, whilst 
the operator would undoubtedly benefit by reason of high 
wages. Whether the latter factor will compensate him for 
his impaired general usefulness is a moot point. Whilst he 
is in employment he will certainly benefit, but when he is 
discharged, what then? He is a specialist in one direction, 
but what are his chances of finding another job for which 
his peculiar talents are suitable’ As a turner, he can vet 
a job in any factory as such, but as a specialised A.C. motor- 
shaft turner his chances are more remote. Still, in this 
connection we are dealing with the plodder, and, as such, 
with plenty of work and high wages, the necessity for him 
to seek work elsewhere should not arise. 

With the ambitious worker the same effect, to a certain 
extent, will follow, for it will be the specialist who will be 
in demand. It is difticult to see, from this standpoint, 
precisely what qualifications the works manager of the future 
must possess, whilst in regard to departmental heads, must 
we assume that under specialisation these, as such, will not 
be required And if the machine shop should cease to exist, 
and in its place appear the turning, milling, gear-cutting 
and drilling departments, the personne! of each consisting of 
specialised experts, what qualification will be necessary in 
the supervision of any one of these departments ? 


The whole presents a very pretty problem, and again talk 
of undue anticipation must not blind ue to the fact that 
there is a very strong tendency in this direction, and that, 
as a consequence, the ambitious worker will find his general 
usefulness impaired. He will be a superman within 
narrowly defined limits, but, outside his specialisation, he 
will be worse than useless. A works manager's qualifications 
at the present time include mechanical proficiency as well as 
organising und administrative ability, but how, under the 
new scheme of things, will he get the necessary training to 
qualify for such a position ? | 

It must be admitted that in order to increase production 
it is necessary to concentrate, and, consequently, specialise : 
but while this is true, it is certain that, individually, the 
worker must suffer. It cannot be argued that any of 
Ford’s svecialised workers could come over to this country 
and compete in the factories with our own workers. They. 
serve their purpose where they are at present employed, and 
draw wages which excite the envy of their British brothers. 
But where, undcr such a scheme, is that great factor which 
plays such a potent part in industry—initiative ? Surely 
it must be stifled. 

It will, perhaps, be said that the initiative is in the 
hands of the Jeaders—the directors—and that, seeing that- 
increased production is the factor upon which success and - 
prosperity (for the worker and also the community at large) © 
depend, initiative is the rightful prerogative of directors. 
Assuming for the moment that this is correct, may it not 
be argued that the men who are directing operations to-day 
are not specialists, only in the sense that their general and 
wide experience in most matters affecting industry has fitted 
them for the positions they now occupy ? 

These men will not live for ever, and when they are gone, 
who will replace them ? The specialists whom they them- 
selves have trained within such narrow limits? If so, 
what can be the result? Is it not conceivable that the 
future state of industry will be worse than the present, and 
that we may have to fall back upon the methods in vogue 
20 years previously > We must specialise, but we still must 
use common sense, and adopt scientific management on broad 
lines. Unless we ado, it is certain that the worker will- 
suffer, and ultimately the whole industry will suffer 


also. 


THE INTERNATIONAL MOTOR-CAR EXHIBITION. 


cn eee 


Tue 13th International Motor-car Exhibition was 


opened at Olympia, W., on November 7th, and will 


remain open from 10 a.m. to 10 p.m. daily until to- 
morrow. The show is strictly for pleasure cars, cycles 
and commercial vehicles being barred, and one may 
search in vain for the once familiar red Mercedes 
and big Benz cars. They are not to be found. Ger- 
man and Austrian cars have been banned from all 
Allied shows by international consent. At the 
International Exhibition recently held at the Grand 
Palais, Paris, British makers did not do themselves 
justice, and for that matter neither did the American 
firms. There were few exhibitors of either country ; 
the combined exhibits of Great Britain and the 
U.S.A. were not equal in number to the French ex- 
hibits announced for London. At the Paris show 
several electric vehicles were on view, and for the 
most part it was apparent an attempt had been made 
to conform, so far as outward appearance goes, to 
orthodox motor-car practice; the Alba, for instance, 
Wherein the motor was located amidships in the 
chassis, driving thence by shaft to a worm-driven 
axle. For an electric town carriage this car should 
Prove popular. The greatest use of electricity was 
among the accessory exhibits, and the lamp makers 
are producing some very artistic specimens of their 
work, 

There are over 350 exhibitors in the Olympia cata- 
logue, and since the last show, in 1913, there have 
been some 40 newcomers to the field now covered by 


British motor manufacture. In the Main Hall, 
which is devoted to motor-car exhibits, there are 111 
exhibitors divided between seven countries as fol- 
lows:—Great Britain, 67; France, 24; America, 12; 
Italy, 3; Spain, 2; Holland, 2; and Belgium, 1. Of 
the British exhibitors a fair number appear to be 
newcomers; the French are mostly familiar names, 
while there are new names amongst the U.S.A. ex- 
hibitors. A feature of the show 1s the number of 
cars exhibited by British firms whose names were 
unfamiliar in the motor trade prior to the war. They. 
are mostly recruits to the motoring industry from 
aeroplane and munition works. 

Altogether there are 200 odd new models of 
chassis and complete cars exhibited, of which only 
about 25 cars are without self-starters. While there 
has been an interval of six vears since the last show 
it cannot be said that the exhibition really represents 
SIX years’ progress in motor-car engineering. Of 
the seven countries exhibiting five have been at war, 
and manufacturers have had their attention diverted 
from their normal work. As far as it is possible to. 
judge from a brief survey, the principal changes in 
construction appear to be: almost universal adop- 
tion of electric lighting and electric self-starters: 
construction of engine and gear box as one unit: 
increasing number of six-cylinder models: Improved’ 
springing of cantilever type; 4-wheel braking: im- 
proved coachwork; greater accessibility; and creater: 
weight reduction. 

One very important feature that is evident is the 
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triumph of the metallurgists. The saving in weight 
of some chassis, compared with 1913 and 1914 
models, amounts to as much as 20 per cent. without 
loss in strength of the metal. This is a result 
of the experience gained in connection with the 
building of aeroplane engines during the war. One 
engine, rated at 40 H.P., is in appearance practically 
the same as the pre-war model, but is claimed to be 
actually 2 cwt. less in weight. Another firm has 
gone even further and has adopted what amounts 
to an aeroplane engine. The chief claim for this 
radial, air-cooled engine is in respect of lightness. 
Weight is saved by the elimination of radiator and 
water jackets, and by the arrangement of the 
cylinders a shorter and lighter crankshaft is used. 
Other advantages of decreased weight will he 
apparent. France is exhibiting a chassis for which 
remarkable claims are made; it is stated that the 
8-cylinder engine is so flexible that the car can be 
accelerated from 5 to 50 M.P.H. on top speed within 
15 seconds; that with the 4-wheel system of brakes 
the car when travelling at 50 M.P.H. can be brought 
to a standstill in 10 yards without any noticeable 
jolt; also that there is no undue vibration when the 
engine run free is accelerated up to 2,000 R.P.M. 
These claims, if justified, will certainly give the car 
a high reputation. Other foreigners of interest and 
distinction are the 12-cylinder Lancia and the won- 
derful new Hispano-Suiza, an automobile adapta- 
tion of the famous aero engine. 

Incidentally, both the Talbot-Darracq and the 
Hispano-Suiza have boldly dispensed with the use of 
a magneto. Of what might be termed the cheaper 
‘“family type ’’ of car one British model boasts an 
electric self-starter, and is comparable in price to 
the American Ford. 

In both the car and accessories sections revela- 
tion of well-kept secrets is looked for. These will 
demonstrate that the British manufacturer has made 
good progress considering the difficulties that have 
been encountered since the armistice. In the manu- 
facture of spark plugs, carburetters, lighting sets, 
self-starters, magnetos, and other components of the 
modern car, England is by no means behind the 
times. 

(To be continued.) 


A NON-RADIATING WIRELESS RECEIVING 
CIRCUIT FOR THE RECEPTION 
OF DAMPED AND UNDAMPED WAVES. 


By JOHN SCOTT-TAGGART. 


THE great increase in the number of transmitting 
stations employing continuous waves has made it 
desirable to employ wireless receiving circuits which 
are capable of detecting both damped and undamped 
waves, as may be desired. Many modern self- 
heterodyne vacuum-tube receiving circuits, however, 
possess a serious disadvantage in that they radiate 
from the aerial a steady stream of feeble con- 
tinuous waves which interfere with other continuous- 
wave receiving stations within a few miles’ radius. 
So serious is this defect that future radiotelegraphic 
legislation will probably forbid the use of such cir- 
cuits. The present writer has effectively overcome 
the difficulty, and incidentally also obtained a greatly 
increased efficiency, by the use of a special vacuum 
tube. A simpler arrangement, however, is presented 
here, and has been designed by the writer for general 
wireless reception. 

The circuital arrangement is shown in the accon- 
panying figure. The aerial circuit contains a variable 
inductance Lı, shunted by or connected in series with 
a variable condenser c: of about 0.01 mfd. capacity. 
The closed receiving circuit consists of a variable 
inductance L: shunted by a condenser Cs, also having 


a capacity of 0.01 mfd. This closed oscillatory cir- 
cuit is connected across the grid c, and filament of 
the first three-electrode vacuum tube. A cell p, 
may be used to give the grid a small negative poten- 
tial, and thus lessen grid currents which are liable 
to cause rectification and damping. The plate circuit 
of the first vacuum tube contains the battery H and 
either the high non-inductive resistance R: (of about 
80,000 ohms), or the variable oscillatory circuit L, 
Cs, according to the position of the two-way switch 
s. During reception, the high-frequency potentials 
across Ri Or Ls Cs are impressed on the grid c: of 
the second vacuum tube through the condenser c. 
of about 0.0003 mfd. capacity. The chief object of 
this condenser is to insulate the grid G, from the 
battery H, which would otherwise give the grid a 
very high positive potential. The second valve acts 
as a rectifier on the cumulative leaky-grid principle, 
the charge on Ga leaking away through R:, a non- 
inductive resistance of about 4 megohms. The 
resistances R: and R: may conveniently be fine 
grooves cut on ebonite sheet and filled with 
graphite by rubbing the point of a pencil across 
them. Suitable terminal connections are made at 
the ends of the grooves. 

The plate circuit of the second vacuum tube con- 
tains an aperiodic inductance 1. and a pair of high- 
resistance telephones T shunted by a condenser c; 
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NON-RADIATING RECEIVING CIRCUIT. 


of about 0.oo1 mfd., which serves to by-pass the 
high-frequency component of the plate current of 
the second tube. The natural frequency of Ls should 
be higher than that of the shortest wave-length to 
be received. The variable tapping on H enables the 
potential of the second plate to be adjusted to the 
most suitable value, which will usually be less than 
the voltage of the first plate. To obtain the optimum 
conditions for rectification, the filament current of 
the secoiid valve is aajusted by means of a rheostat 
Rs Of about 5 ohms resistance. 

The operation of the arrangement is briefly as 
follows: When the switch s is over to the left, the 
resistance R: is brought into action, and the oscilla- 
tory circuit Ls Cs is isolated. The device is now 
suitable for receiving damped waves, the only tun- 
ing required being that of the aerial and closed 
receiving circuits. It is consequently very suitable 
as a “stand-by” arrangement for ‘‘ picking-up ” 
signals. The switch s is now moved over to the 
right, and the oscillatory circuit L» Cs is tuned to 
give the best results. The coil Le is now brought 
near to Ls and the coupling tightened to produce 
retroactive amplification. ` With s to the right, con- 
tinuous waves may be received by tightening the 
coupling between 14 and L, still further until self- 
oscillation in the second vacuum tube takes place. 
The frequency of these locally-produced oscillations 
may be varied by adjusting cs and Ls. It will be 
readily seen that the first vacuum tube will allow 
received continuous waves to pass inwards while 
preventing the locally-generated oscillations from 
passing out to the aerial, 
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e table giving the old 


Attached is a comparativ 
as suggested 


The oscillatory circuit Le C» should, of course, be 
standards and the new, approximately, 


kept as far away as possible from the aerial and 


on We thus obtain an efficient arrangement for receiv- nm | 
aa ing both continuous-wave and “spark” signals, New standard. Old standard. 
he te which is capable of speedy adjustment, and which Sars a ee 
T does not ‘radiate waves while in operation. ais Number and fo aes a Oid nomins! 
Pen 7 of complete | ins atk of S.W. gauge of | ares in gq. mils 
oe conductor (also ire compos- "|| wires in oon- of complete 
na -eS ate na ing conductor. ductors. conductor. 
> THE °NEW CABLE STANDARDS. poe Sea ee a ae 
x a aS 1°0 1/t°018 1/20 1°0 
! By DONALD SMEATON MUNRO, M.LE.E. l'5 1/1°521 1/18 & 3/22 1°8 
2'0 3/0°660 7125 2'2 
oaa ° * i ° . ‘ ; 3'0 
oe Tue newly issued standards are in many ways a dis- 5 TE i 39 

| tinct improvement upon the old methods of nanung 45 7/v'660 7/22 4°2 

electrical conductors. 7'0 7/1°018 7/21} 49 
Those who are daily making use of the smaller ee eal Va ae 
cables will, for a time, use the new standards like a 225 713217 7/16 22] 

f foreign language—translating each given dimension 40°0 19/2°12% 19/18 33°8 
into the old familiar designations to obtain their 60°0 19/3°217 19/16 
mental picture of the size of a cable core. But as 0 ate PT Ae 
they become familiar with the new nomenclature this 120°0 37/3°217 37/16 1168 
habit will cease. 150°0 37/4072 7/163 1F0'0. 

It seems to the writer that it would be of much st 6790 Boos FA 

3 ee i War 3% 
practical utility if the new series of round-wire 300°0 37/8°332 37/104 300°0 
gauges, now urgently required for the 12 standard 400°0 61/6°790 61/092 400°0 
sizes (including heavy and light flexible), were 500°0 61/8°332 61/104 _ 5000 
graduated in square mils. These would be more Ti as A ae 

A easily written and remembered. That is to say, be- 1,000'0 127/8°332 127/101 1,000°0 

ee ginning at I square mil instead of .oor square inch. i 
The diameter in mils might also be given for each ETON” 
of the twelve or the diameter measurements could 
preferably be left for the ordinary micrometer. 
It would make for simplicity indeed if the new NEW ELECTRICAL DEVICES, FITTINGS, 
~ set of round-wires were designated in square mils 
BEH with no allusion to diameters. The latter, being a ae = T j ; 
ps lineal figures, only increase the chance of error. rs are invited to submit partiowars of mew or impr se 
bee There is not much fear of confusion with the brid Pala which will be published if considered of 
gs American circular mils. | —— 
— The working electrician would soon learn to A Back:Running Brake. 
Mr. R. Husrurtes, chief engineer to the Birmingham and 


closed receiving circuits. 


identify his cables with the square mils in column I 


of the accompanying table. Let him learn also as a 
useful unit figure the ohms, and the weight, for a 
copper conductor 1 sq. mil in area and 1 ft. (or 100 
in. or 1,000 yards) in length. When then he wishes to 
know the approximate weight of any cable, he has 
only to multiply its area in sq. mils by his unit of 
weight, and by the total length. Or if he desires to 
find the resistance, he divides his unit of resistance 
by the sq. mils and multiplies by the total length. 
These little advantages are not to be despised. 


There may be some good reason why this course 
was not adopted in wie newly issued standard tables. 


and it would be interesting to know what it ts. 
Users will greatly appreciate the statements of 
weight, ohms, and prices per 1,000 yards instead of 
per mile. It would have been going too fast if the 
Cable Makers’ Association had attempted to intro- 
duce a decimal system of measurement of length at 
this stage; but one can foresee further future con- 
fusion due to this omission. 
sidering the question of a British decimal system are 
agreed not to adopt the French metric standards, 
they would do much good if they would decide upon 
the unit standard of length. If it is to be one inch 


our wire tables could take permanent form, and we 
would avoid a procedure by steps each of which in- 
volves the maximum of disturbance of our mental 
habits. The yard is not likely to be a future British 
measure, and so “ 1,000 yards ” is itself a passing 
phase, soon to be unlearned. Some of the cable 


makers in the new lists give a column for the dia- 


meter of each wire and another for diameter of the 
strand. Is not this a wrong and therefore confusing 
use of the word ‘‘strand”’? Strand suggests the 


part rather than the whole. 


If those who are con-. 


above. 


Midland Tramways Joint Committee, Downing Street, Smeth- 
wick, has designed and protected a brake primarily for the 
above purpose, but which has other virtues, and can be used 
to stop a forward runaway if and when applied from the 
rear end. Fig Ja shows a truck attachment, fitted on the 
entrance side at the diagonal ends of the car, and shows the 
leading end of a car climbing a grade with the brake dropped 
and trailing, also holding a car from running backwards, 
Vig Ip shows the position taken up if dropped with the 


The dog then assumes a vertical position and 


to rest; af soon as the 
automatically assumes position “A” wł it j 
left trailing or lifted. i nee one oe 
_ It will be seen that this brake is practically automatic 
independent of sand, current, muscular effort, electrical con- 
tacts, or condition of rail. The platform attachment is a 
self-locking throw-over handle attached to the dash, and its 
full benefit can be obtained in a moment. A stranded steel 
rope attaches the operating handle to the brake, and the 
latter can operate only on what is for the moment the rear 
end of the car, so that it is “safe.” A safety chain is fitted 
on the dash handle to prevent unauthorised use. 

As a trailing brake in bill climbing, its use is at once ap- 
parent, as it will hold a car at rest on a grade without the 


let us at once give a name to the 10, 100, 1,000, car at speed. 
10,000, and 100,000 in. multipliers thereof. Then becomes a powerttl slipper brake, rapidly bringing the car | 
car is made to move forward it 
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hand brake. The car wheels can then at once revolve when 
current is applied. Thanks are due to Mr. Johnson, resident 
engineer, Smethwick, for photographs. 


A New Submersible Electric Pump. 


There are few problems relative to pumping apparatus for 
ship's use that have received greater attention during the war 
than that of the possibility of keeping a ship afloat after she 
has been badly holed by mine or torpedo. It is obvious that 
if @ compartment is badly damaged, no pumping apparatus 
would keep the water out. It is, however, quite within the 
range of possibility that the compartments adjacent to those 
damaged may be kept free from water, providing apparatus 
is ready for instant use in such an emergency. On several 
occasions, when a ship was mined or torpedoed near shore, 
she could have been beached had it been possible to keep 
the water out of only slightly damaged compartments for a 
few hours. l T 

The portable electric pumping apparatus here illustrated has 
been specially designed: and constructed by Messrs: MERRY- 
WEATHER & Sons, Lrp., Greenwich Road, London, S.E. 10, 
to meet such requirements as necessitated by the conditions 
indicated above. | 

At the present time there is probably not a ship of any size 
at sea that is not equipped with an electrical installation for 
lighting purposes, and such vessels as those owned by the 
White Star line, are provided with a special power plant 
carried on the upper deck, entirely separate from the ordinary 
ship’s lighting set in the engine room. This special power 
plant is, we believe, rendered compulsory by the Board of 
Trade to meet the regulations laid down by the Convention for 
the Safety of Life at Sea promulgated prior to the war. 

Should the vessel be damaged in the vicinity of the engine 
room, and the dynamos put out of action, the emergency 
plant would come instantly into operation, and provide energy 
for lighting, for operating the ship’s derricks, and for driving 
such a portable pwnping apparatus as that which forms the 
subject of this article. f ' 

The Merryweather electric submersible pump, fig. 2, consists 
of a centrifugal pump of the firm’s standard sea salvage type, 
coupled direct to an electric motor carried in an hermetically 
sealed steel cvlinder. A special feature of the apparatus is 
an intersepting chamber arranged between the motor and 
pump, forming subject matter for which a patent has been 
applied, and which is designed to prevent any possibility of 
water from the pump chambers finding access to the electric 
motor. A continuous working test of 48-hours’ duration with 
the pump completely submerged has failed to show the 
slightest leakage of water-into the motor cylinder. 

The Merryweather submersible pump can be successfully 
operated direct from an ordinary ship's lighting set. The 
pump illustrated, of which a large number is being supplied 
for the new tonnage of the White Star line, has an 8-in. 
diameter suction, and is capable of giving an output of 1,100 
gallons per minute against a head of 35 ft. An overall effi- 
ciency of 75 per cent. has been demonstrated by actual test. 

These pumps can be operated when slung vertically or when 
fixed in a horizontal position either on or off the trolley with 


Fra. 2—MERRY WEATHER'S. SUBMERSIBLE. ELECTRIC PUMP. 4 


which each is supplied. Although these pumps will run suc- 
cessfully when totally submerged, they will run equally well 
when fixed above the water level. 

The possibility of a rapid rise flooding the pumps has neces- 
sitated constructing them in such a manner as to allow of their 
continuous operation under the most adverse circumstances. 

The power-cable connections are, of course, watertight, and 
are arranged with a swivelling nut much in the samme manner 
as a standard screwed hose coupling. Each pump is supplied 
with a hand-operated air pump fixed to the carriage for charg- 
ing puinp suction when operated from about the water level. 

It will be remeinbered that Messrs. Merryweather con- 
structed a smaller-size pump on the same lines as those de- 
scribed above as a portable appliance for use on the salvage 
steamer Hercules of the Austro-Hungarian Navy many years 
prior to the war, in addition to the whole of the pumping 
equipment of that salvage boat. A demonstration of the new 
pump, which is approved by the Board of Trade, was made 
recently at Greenwich. 


' facture of large steam 


THE FRASER & CHALMERS ERITH WORKS 


As briefly announced in our Iast issue, the Press visit to 
the Fraser & Chalmers engineering works at Erith, Kent, 
on the 3rd inst. was a highly successful affair. The morning 
was spent in an interesting and instructive tour of inspection 
of the works, after which an excellent luncheon. was served, 
at which Mr. Hugo Hirst, chairman and managing director 
of the General Electric Co., Ltd., presided. 

Fraser & Chalmers, Ltd., was formed as a public company 
in 1890, with the particular object of constructing works in 
this country for the manufacture of machinery for metalli- 
ferous mines and metallurgical works. Work was commenced 
on the building in 1891, finally getting well into running 
order in 1593. The later developments of the company 
were in connection with more or less allied lines. The 
General Electric Co., Ltd., took over the works in April, 1918, 
and complete reorganisation from war conditions has now 
been made, with a view to concentration upon the production 
of turbines, turbo-blowers, turbo-compressors, conveying, 
transporting and unloading plant, mining machinery, winding 
engines, gas cleaning plant for blast furnaces, rolling mill 
equipment and general engineering. Considerable extensions 
are being made to the shops. ‘The works cover an area of 
about 18 acres, situated close to the River Thames, within 
14 miles of London, and are within easy reach either by river, 
road or rail of all the principal London goods termini and 
docks. The main oftices are adjacent to the shops, and in 
normal tunes over 2,000 emplovés are engaged in the pró- 
duction of finished machinery, aggregating approximately 800 
to 1,000 tons per month. 

The electric power generating station is of up-to-date design 
inasmuch as the whole works are electrically driven. The 
boiler house is equipped with water-tube boilers by Babcock 
& Wilcox, working at 175 lb. per sq. in., fitted with chain 
grates. The coal is fed by an F. & C. belt conveyor into an 
overhead hopper, and it automatically descends by gravity 
into the furnaces of the boilers. The turbine, to which is 
coupled direct a G.E.C. 1,500-Kw., 3-phrase, 50-cycle alter- 
nator at 3,000 R.P.M., is of Fraser & Chalmers’ manufacture. 
There are two G.E.C. rotary converters, electrically coupled 
in parallel, running at 500 R.P.M., producing D.C. at 440 volts. 
The switchboard and gear was also supplied by the G.E.C. 

The smiths’ shop is well equipped with steam hammers, 
sawing and cutting-off machinery, and is adjacent to the main 
general machine shop; this department has also an oil-fired 
annealing furnace. TF 

The foundry is composed of two main bays measunng 
360 ft. by 155 ft., and is situated approximately in the centre 
of the works and adjacent to the main railway sidings. The 
entire length of these bays is covered by six 25-ton electric 
overhead travelling cranes. The department is also well 
equipped with large and small jolt ramming machines and 
pneumatic moulding machines for repetitive work. The 
whole of the sand mixing and other machines are electrically 
driven and Piftin hot air mould-drying machines are also 
installed. The company provides for high grade castings up to 
approximately 85 tons weight. oS 

The boiler and plate shop has been equipped for the manu- 
facture of boilers, minmg plant, gas-cleaning and conveyor- 
plant structural work, furnaces, &c., and is fitted with pneu- 
matic tools for caulking and riveting in addition to the 
hydraulic presses and riveting installation. It is also AP kee 
with oxy-acetylene and electric cutting and welding plant 
and special machines for dealing with perforated plates and 
tank work, such as large shears, rolls, &c. 

The general engineering shop is arranged for the ga 
facture of large winding engines and air compressors, bo 
steam and electrically driven, also fixed large steam engines 
for mill and factory driving, and various classes of mining 
machinery and general engineering. It is well equipped with 
overhead cranes up to 25 tons, also large boring, turning, 
planing and slotting machines. Adjacent to this department 
is the works’ tool room. 

The turbine department, designed and fitted for the manu- 
turbines, turbo-blowers and turbo- 
compressors, is equipped with boring and turning mills, plan- 
ing machines, lathes, presses—for forcing the shafts into the 
rotors of turbines—balancing machinery, &c. It is the firm’s 
custom to erect “and test every machine in this department 
before dispatch. In order to do this satisfactorily a consider- 
able number of test beds have been built with the necessary 
condensing plant underneath. On either side of this shop 
there is a gallery, one of which is entirely devoted to the 
manufacture of blades for turbines, which involves much 
labour and expense, including special machine tools and 
methods, jigs, tools, &c. ‘The other gallery is devoted en- 
tirely to the assembling, riveting and finishing of wheels 
for turbines and blowers. Special electrical heating devices 
are installed in this department so as to ensure satisfactory 
riveting of the bands on to the ends of the blades. | 

The wood-working department is contained in a separate 
block of buildings and comprises the carpenters’ shop, pattern 
shop and storage. The ground floor is occupied by the car- 
penters, on which is installed all machinery such as frame 
saws, planes, morticing and other machines necessary for the 
manufacture of mining and other plant. The pattern shop 18 
on the first floor, adjacent to the drawing office. It contains 
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chine, disk grinder, band and circular saws and planing 
machines. ln close proxunity to this shop is the pattern 
storage, fitted with a very complete arrangement of racks, 
the whole of which are numbered, and a couplete card index 
file is kept of all patterns. The whole of the different work- 
ing departinents are fitted with sprinklers in the event of fire. 
fhe conveyor and gas-cleaning departivents are fitted with 
the necessary tools and machines required for the manufacture 
of belt conveyors, grab transporters, gas-cleaning plant details, 
and idlers fọr conveyors, the demand for which has nevessi- 
tated the building of a new shop adjacent to the existing 
building. o 
At a period when the steam turbine Was In its elementary 
stage, Messrs. Fraser & Chalmers decided to develop the 
Rateau impulse type steam turbine, and were the first British 
firm to take up its manufacture in this country, The present 
production includes the aforementioned type, in standard sizes, 
ranging from dUU KW. to 30,000 KW. per unit, designed for the 
highest steam pressures and superheats, and for every class of 
power production. Many special features are embodied in 
design and construction, including F. & C. (patented) mixed 
pressure turbine governing gear. A typical unit now under 
construction for the Glasgow Corporation is a high-pressure 
machine with a normal capacity of 15,000 KW. and overload 
up to 23,000 AW. running at 1,00 R.P.M., und designed for 
divided flow in the low-pressure stage. 

The General Electric Co., in connection with the Witton 
works, has unique facilities, and will particularly specialise in 
the manufacture of complete turbo-generating plant. 

The manufacture of mining machinery dates back to the 
formation of the company. The F. & C. magnetic separator, 
suitable for dealing with feebly magnetic ores such as wol. 
fram, monozite, &e., is of the improved crossbelt type; 
rheostatic adjustment allows for five different products being 
obtained in a single operation. 

Electrically-diiven winders employ A.C. and DC. motor 
drives, direct coupled or peared to parallel or cylindro-conical 
drums, and in all cases equipped with F. & C. W hitmore 
(patented) brake engine and overwinding. device, steam or air 
operated. All types of electrical control are manufactured at 
the G.E.C. Witton works. 

The original dry yas-cleaning plant was started in Ger- 
many in 1912; operations were, however, begun on a sinall 
scale in this country. In 1914 a large plant was erected at 
the North Lincolushire Ironworks. Thorough researches 
were undertaken at the works of the North Lincolnshire Iron 
Co., Ltd., and the fact was very soon determined that by cer- 
tain special processes the vield of potash could be increased 
sometimes as much as 2U per cent. It is Interesting to re- 
member that during the year 1916 this particular plant was 


labour-saving devices, ‘such as Wadkin pattern-making ma- 


the only available source in this country for the potash used 


in the manufacture of optical glass. It is estimated that in 
the ordinary course each million tons of pig iron produced 
carries with it potential potash to the extent of froni 15,000 
to 30,000 tons, and that 200,000 tons of potash are fed into 
the blast furnaces of England every year. One quarter of 
this total, or 50.000 tons, is volatilised and carried from the 
furnaces in the Shape of gas; four-fifths of this 50,000 tons 
escape into the atmosphere—wasted. 

By the addition of salt to the charge of an ordinary blast 
furnace producing pig iron a chemical change takes place 
Which renders more potash available in the gases that rise 
from the white-hot mass, and increases the amount froin 
9 to 80 per cent. 

Apart from potash recovery, the gas itself is of extreme value. 
[t can be used for running power stations and factories, for 
heating purposes at steel works, or for many familiar in- 
dustrial Operations, and taking into consideration the nutaber 
of blast furnaces in the country its importance in the national 
acheme for cheap power and economy of coal becomes incal- 
culable. A saving of 40 per cent. in the coal bill of a steel 
works is a very great consideration. 

For the manufacture of dry gas-cleaning equipment in this 
country the F. & C. works, Erith, are the sole licensees. Six 
of their plant are now in full operation, and four of thein 
have had extensions installed. ‘These plants represent a total 
capacity of over 30,000,000 cn. ft. of gas per hour, or about 
35.000 tons of dust per annum, containing at a moderate esti- 
mate twenty-five or thirty per cent. of potash, bringing the 
total potash production up to 9,000 or 10,000 tons each vear 
Without the introduction of any special process in the fur- 
naces. By adopting the methods of the North Lincolnshire 
Tron Co. this yield could probably be increased by from 100 
to 200 per cent. 

e value of this new process to the country’s welfare was 
fully realised by the Government. Twenty complete instal- 
lations of dry gas-cleaning plant were ordered from Fraser & 
Chalmers during the period of hostilities. The recovery of 
potash is of value not only in the manufacture of fine optical 
glass, but it has unrivalled properties as a fertiliser in agri- 
cultural work. 

tue works during the war period Were fully occupied on the 
standard lines of turbines and turbo-blowers. The conveyor 
JP ittment installed plant. not only for Government purposes 
1a this country but also for the Allied Governments. A large 
transporter plant was erected at Rouen, another at Dunkirk, 
My lle a very large plant wag completed for Durban Harbour 
or the shipment of coal for Admiralty and other purposes. 


e 


The extraction of potash from the dust deposit by the dry 
gas-cleaning process provided a means of safeguarding the 
supply of this very necessary article, and the Govern- 
ment was quick to take control of the manufacture 
and use of such plant. The other staple products of the 
company for mines and metallurgical works were also in 
demand, but entirely apart from standard manufactures a 
large amount of purely war work was successfully undertaken 
for the Admiralty, War Office, Ministry of Munitions, and 
other contractors. This included the erection of Diesel 
engines for the Admiralty, together with the supply of the 
various parts of these engines; a considerable amount of buoy 
work for the Admiralty and Port of London Authority ; 
trawler engines for both the British and French Admiralties ; 
pontoon boats, armoured cars, heavy gun parts, shell dies, 
cast-iron chemical shells, the erection and re-conditioning of 
Huns and the supplying of parts and fitting up of a number 
of the earliest caterpillar tractors. With the advent of the 
arinistice, however, innuediate steps were taken to close down 
on any Unnecessary Work of a purely munition character, and 
the shops were speedily transferred from a war to a peace 
basis. 

Our thanks are due to Mr. Lewis, works manager at Erith, 
and Mr. H. Clifford Palmer for the particulars and illustra- 
ticns given above, and also to other members of the staf who 
so courteously conducted the visitors over the works. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should JSorward their communi- 
catums at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Utilisation of By-Products. 


As extensive developments in the electrical world are fore- 
shadowed in the near future, is it not time our engineering 
experts concentrated their energies on the above subject? 

Clearly, from an economical point of view, a modern eteam- 
driven power station is a dead loss to the community coni- 
pared to a gas works in the value of its products. Perhaps 
soine prejudiced individuals will contradict this. A form 
of engine on the lines of the Still gas engine would, in my 
estimation, meet the case. 

Economy. 

November dih, 1919. 


The Value of the Rupee: A Warning. 


I notice firms are advertising in your paper for men for 
India. The salaries are given in rupees, and an equivalent 
is given in £ sterling. This is very misleading. The pur- 
chasing power of the rupee in India has fallen considerably, 
owing to the rise of prices here as elsewhere. Renta have 
risen in many cases dU per cent., food 25 per cent., servants, 
c, above the normal. Firms who give this sterling equiva- 
lent must know that the salaries will mostly be spent in 
India and not sent home. : 


October 16th, 1919. 


Calcutta. 


Stopping a Runaway Tramcar. 


With reference to Mr. W. G. Stuart's letter in the 
“ Notes ” column of the EvecrricaL Review of October 3lst, 
there are four methods in general use for stopping a tramcar, 
viz. ;— 

First method.—By means of the mechanical brake. 

Second method.~By means of the magnetic or rheostatic 
brake. 

Third method.—By pulling the reversing lever to the re- 
Verse position and applying power to the motors in series, 
thus tending to reverse the direction of rotation of the motors. 

Fourth method.—By throwing out the canopy switch or 
arcuit breaker and bringing the controller handle to tho 
“parallel” position, after it is found that the third method 
fuls to act, the reversing lever being still in the reverse 
position. 

In using the fourth method it is immaterial whether the 
controller handle is on the first, second, third, or fourth 
notch. The braking effect will be the same in each case, as 
the resistances take no part in the braking action. The 
motors become series generators in parallel—an unstable 
combination- and one overcomes the other, driving it as a 
tuotor in the reverse direction. 

When applying the second, thiid. or fourth methods the 
mechanical brake should be released, and in the case of a 
runaway cur, or when it is necessary to make an emergency 
stop, the track should be sanded. 

The third method will not act if the trolley has left the 
wire, and it is then only necessary to bring the controller 
handle over to the “‘ parallel” position. 
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Mr. Stuart states that the fourth method will work if the 
wheels have left the track. I am afraid that in this case 
nothing less than a substantial stone house, or its equivalent, 
will have much effect if the car is travelling witb any speed. 

J. R. Fletcher, A.M.I.E.E. 

Hamilton, 

November 5th, 1919. 


Speeding-up of an Induction Motor. 


I had installed about 12 months ago a 40-Ħ.r., 400 volt, 
50 eycle, slip ring, induction motor, and until a few weeks 
ago it worked satisfactorily. It then suddenly increased its 
speed by about 2U per cent., and nearly wrecked the machine 
to which it was belt coupled. 

This motor is supplied from the Corporation mains, but 
no other motor fed by the same feeder shows any signs of 
speeding up. Could any reader kindly explain the behaviour 
of this motor, or state any sunilar case that has come to his 
notice? 

Eventually we had to fit a smaller pulley to the motor 
shaft, to reduce the drive to its original speed. The motor 
has never even blown a fuse, or tripped the control breaker, 
and I think this is rather an unusual case. 

Puzzled. 


November 8th, 1919. 


Coil Ignition v. Magneto Ignition. 


I read with much interest the article on the above subject 
which appeared in your last week’s edition. 

The writer asserts that coil ignition is now to be pre- 
ferred to the magneto, and goes on to give six very good 
reasons in support of his contention. They certainly read well 
on paper. 

He then refers to the “ Remy" being fitted to a certain 
aero engine which was originally designed for two maynetos. 

I happen to have had quite a considerable amount of ex- 
perience with the engine referred to, both at home and over- 
seas. [ must say that the Remy proved most unsatisfactory, 
and was never to be relied upon. It certainly never replaced 
the magneto, which was always reverted to (although con- 
trary to orders) by squadrons overseas when they could pro- 
cure the necessary L.H. magneto, coupling, &e. I might also 
mention that our losses with this particular engine and 
ignition were always very high, and much above those with 
the engine and magneto which superseded it in the same 
machine. The engine in question was a six-cylinder vertical 
type, water cooled, and developed about 240 H.P., and natur- 
ally had a verv large bore and stroke and very high compres- 
sion. If when testing the magneto were cut out and the 
Remy allowed to ‘function’? alone, the engine immediately 
commenced “ staggering,” and very often evlinders would cut- 
out. This was particularly noticeable when the sparking 
plugs had seen a little service, which, of course, was the case 
when a machine was well over the enemy's lines, a matter 
of a few hours’ fiving. 

The cause of this failure, I believe, was the fact that the 
intensity of the Remy. spark under compression was poor, 
and nothing compared to the magneto. Possibly the very 
high compression of this engine would account for a lot. 

The writer then refers to the Taberty engine, with its 
similar coil ignition. I had very little experience with this 
engine, but one of the first to reach this country came into 
my hands. The first trouble we had, which occurred after 
about a day, was ignition trouble. 

From my experience, of aero engines at least. I can safely 
sav that coil ignition does not yet equal the magneto. 
although T certainly believe it has a future. 

C.G.M., A.M.I.E.E. 
Late Warrant Officer (E.). R.N.A.S. 

London, S.W., November Sih, 1919. 


New Standards for Cables. 


Permit me to comment briefly on Mr. Geo. T. Smith’s letter 
in this week's Enectrican Review. 

Taking his remarks seriatiin, surely he does the non- 
technical customer a little Jess than justice. If this individual 
has enqugh technical knowledge to specify any size of con- 
ductor to be used in his installation, he will certainly know 
that .929 is less than .036. in the same wav that he knows 
ith of a vard is less than 1 yard. Sizes are quoted in actual 
diameter quite as frequently as in S.W.G., and it will eer- 
tainly be less confusing when evervbody ean “think” én 
actnal diameters. The S.W.G. is, after all, only an actual 
diameter with another name. 

Also T think Mr. Smith underrates the average wireman’s 
ability. T know many who possess their own tntcrometers, and 
who can use them accurately. They usually take far more 
care of them than thev do of their watches. T once saw a 
man in a generating station using a plate form wire gauge 
to set acawl! (Two marks. please. Mr. Editor.) 

The work of the British Engineering Standards Association 
js carried out by men whose ability will not, I think, be ques- 
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tioned by Mr. Smith even. They, in their wisdom, have de- 
cided that actual diameters shall be used in giving sizes of 
conductors. The values in the report issued by them last 
July und previously in 1910 are given in terms of 1,000 yards. 
All Admiralty and War Ottice cables are in 1,000 yards’ 
lengths (or multiples of the same), and anyone measuring up 
for a tender will quickly find that bis work is considerably 
less using the easily divided 1,000-yard unit than the more 
cumbersome tie. 

L am atraid Mr. Sunth has not kept up with the times in 
his life study of the profession. Any up-to-date engineers, 
either inechanical or electrical, will tell you that they 
would welcoine the metric system with open arms. It is cer- 
tainly better and easier for computing small measurements, 
with which most of us are already familar, and in a very 
short tune S50 min. Would be as significant to us as 3 ft. 6 in. 
Is DOW. 

Contrary to Mr. Smith, I would advise all concerned to get 
down to the business of thinking in terms of 1,000 yds. instead 
of the mile, and place their orders accordingly. They wil 
quickly appreciate the advantage of the change, and incident- 
ally will find themselves able to put a lot more menial aritb- 
metie Into their estimates and calculations. 

In conclusion, sir, I think you will agree with me when 
I say that the balance of contractors of known and tried 
integrity far outweighs the unscrupulous ones feared by Mz. 
Smith, and any such dishonourable practice as he mentions 
would be quickly stamped out by the members of the profes- 
sion themselves in their own interst. 

S. E.G. 


London, S.B. 7, 
November Tth, 1919. 


The Troubles of an Advertising Manager. 


I am grown desperate, and since of my own ingenuity I 
seem unable to find a happy issue out of my afflictions, I am 
appealing to you for guidance in a matter primarily of busi- 
ness, but involving also questions of right conduct and even 
of social morality. let me explain. 

A year ago L wrote an article entitled “ The Troubles of an 
Ad. Man.” The same title would serve for this present cow- 
munication, though my woes are not the same; not as they 
then were, small, remediable defects of internal organisation, 
but mighty iniluences, apparently ineradicable, and going 
down to the very heart of our commercial life. 

Since the conclusion of the war, the number of publications 
has increased beyond computation. Each of those publica- 
tions has upon its staff a live, enterprising, energetic, and 
persistent advertisement representative, aud to each of those 
agents there appears to come a moment of inspiration, sone- 
thing like this: ©“ Bennis’s are believers in the only true 
gospel: They are firm and steadfast in the faith: They 
advertise largely and well. J will fare forth and book tbeir 
order, and thus shall my counmuission be increased and my 
economie salvation be assured.” But as a firm specialising 
in certain branches of engineering, there are very few pub- 
lications bevond those in which we have been consistently 
advertising for years, in which we are likely to be interested. 
and the net result is that almost every one of my working 
days is reduced in value by half, and sometimes more; the 
time which I am paid to give to creative work and the time 
which they might spend elsewhere to good effect, is wastec 
in interviews the result of which is known (to ine) before- 
hand, and the routine work of the office is disturbed by 
constant attention to their calls; in showing them in wita 
hope, and ushering them out in despair. I have just seen 
the last of five such callers, and shall consider myself tortunate 
if Lam able to pass the remainder of the day in peace. 

For some tine I adopted. with some violence to my con- 
science, the polite fiction of being “ out.” but that produced 
a crop of evils even worse than before. In vain did my 
faithful assistant interpose herself between me and my 
pursuer; in vain did she risk her immortal soul in “ telling 
the tale.” Pertinacity is the very essence of success, and if 
he is not in now peradventure he will be in anon, in the 
morning, early, oh! so early, or “J will wait a few minutes 
in the hope of his return.” Equally useless was it to try 
and cut short the interview with an early refusal. The op- 
posite result ensued. All the combative instincts were 1n- 
mediately aroused. Every argument had to be marshalled; 
every selling point paraded, enforced, and reinforced, with 
examples and precepts and great wealth of detail. 

One of my visitors to-day was the representative of a 
“ sinvering-up business journal, with lots of ‘ push” and 
very little “go,” whose Yankeeisms stink in mv nostrils, and 
from whom I receive every ten days or so an envelope marked 
in facsimile handwriting * personal’ or ‘ please reply by 
Thursday” (I have grown * wise” to these dodges, and 
do not trouble to look inside). He would not give his name. 
Tt was a personal matter, and he had, it appeared, an ap- 
pointment with me. Tt is comparatively easy to deal with 
such if one has the conrage to sav: “ By refusing your name 
and purpose, and under the pretence of having an appoint- 
ment you have gained admittance to the presence. Now, if 
vou don’t appoint vourself to the other side of the door with 
the speed of a panther bounding over the prairie ın searc 
of its prey, I will appoint myself your conductor in strict 


mend 


er SS A 
Vol. 85. No. 2,190, November 14,1919.) THR ELECTRICAL REVIEW. 619 
i a a E E EE 


accord with the rules laid down by the Marquis of Queens- 
berry, and though your weight in avoirdupois be more than 
mine, I shall nevertheless succeed in my purpose, for my 
strength shall be as the strength of ten because my cause 
Is just.” 
But there are others, and most difficult of all, the really 
cultured representatives of technical journals, many of them 
practical engineers of experience and standing, men whom 
I met yesterday at a technical gathering and shall meet 
to-morrow at a social function. ‘ly be rude is not in my 
power; to refuse to see them is to risk giving offence to 
someone Whose goodwill I am anxious to retain; to show too 
much interest is to raise hopes which are doomed to dis- 
appointment; to show too little 1s like a personal affront. 

What to do I know not. Yet something must be done, for 
the essence of business is to save time, and how much time 
is wasted in this fruitless fashion no one knows who has 
not experienced it. lf the present cumulative process con- 
tinues, all my thue will be spent to no purpose, and the 
real work which [I am paid to do will remain for ever undone, 
or must be done by other hands than mine, and industry will 
be burdened with one more unproductive consumer. 

Can you in the plenitude of your wisdom and experience 
suggest some way of saving this appalling waste of time and 


energy? 
A Worried Advertising Manager. 


—_—— Se 


The Improvement of Power Factor. 


I should like through the medium of your columns to ex- 
press regret that, as I was not aware that Messrs. Sandycroft, 
Ltd., were makers of the “ Kapp” phase advancer, their 
name was not mentioned under this heading in my article. 
I am very interested and pleased to hear that this firm is 
making good progress with this particular type of condenser. 

E. W. Dorey. 

London, W.C., November 10th, 1919. 


pr a — 


We have received a letter from * Ex Don-Ak-R,” and would 
draw the writer's attention to the note at the bead of this 
coluinn.—Ebs. Etec. Rev. 


THE ELECTRICITY SUPPLY BILL. 


On Thursday, October 30th, Standing Committee B continued 
the consideration of Clause LL (powers of district boards in 
respect of the supply of electricity), and amendments were 
made reguiming the Board of Trade to have regard to the 
terms upon which authorised distributors and power com- 
panies, as Well as the district boards, were willing to supply, 
and the terms upon which they were themselves supplied 
by the board. The clause as amended was adopted, and Mr. 
Neal then moved that the consideration of Clauses I2 and 13 
be postponed, on the ground that their adoption would work 
Injustice to statutory undertakings, and that the position 
ought to receive careful consideration, in order that sub- 
stantial agreement might be arrived at. Mer. Marriott sup- 
ported the motion, which, he said, was intended to enable 
a reasonable compromise to be found. Eventually the sitting 
Was adjourned for this purpose. 

On Tuesday, November 4th, Clause 12 (transfer of under- 
takings to boards) was considered, and the discussion of 
varous proposed amendinents occupied the whole of the 
sitting. On the following day the Home Secretary moved 
to Insert a new sub-section :— 

“ (4) Where by virtue of this Act any generating station 

or main transiuission line belonging to a company or person 
being authorised distributors is vested in a district electricity 
board, that board shall if so required by the company or 
person within twelve donths from the date of vesting pur- 
chase the whole of the remaining part of the undertaking 
of that company or person upon the terms of paving a sum 
equal to the amount certified by an auditor appointed by 
the Board of Trade to be the amount of capital expenditure 
on the whole undertaking properly standing in the books 
of the company or person, less any sum paid or payable as 
purchase money in respect of any generating station or main 
transmission line so vested as aforesaid.” 
_ Various proposed amendments to this sub-section were re- 
jected, and after the period of ‘‘ twelve months’? had been 
replaced by "two vears,” the new paragraph was adopted. 
The clause was passed us amended, and the committee pro- 
ceeded to consider Clause 13 (special provisions as to power 
companies), The Home Secretary moved to insert a pew 
sub-section :— 

i (2) Where a generating station of a power company. is, 
by virtue of this Act, vested in a district electricity board the 
date fixed for the vesting thereof shall not be earlier than 
one year after the Order constituting the board comes into 
Operation, and if within that year the power company so 
require the district electricity board shall purchase the whole 
of the undertaking of the power company upon the terms of 
Paving to the power company the fair market value of the 
undertaking as a going concern at the date of the constitution 


of the district electricity board, that value to be determined 
in default of agreement by arbitration 1n accordance with 
the Arbitration Act, 1889, and no part of the undertaking 
of the power company shall vest in the board until the com- 
pletion of the purchase. ; 

For the purposes of this sub-section the undertaking of a 
power company shall be deemed to include the undertaking 
of any subsidiary company which is under the control of the 
power company whether by reason of the majority of the 
voting power being vested in the power company or their 
nominees or otherwise, as is operated in connection with 
the undertaking of the power couipany. 

‘If the area of supply of the power company (including the 
urea of supply of any such subsidiary company) 1s situate 
partly in one electricity district and partly in another, each 
district electricity board shall purchase the part of the under- 
taking within its district at the same time, and if the price 
is referred for determination by arbitration shall be deter- 
mined at the same arbitration, and the amount to be paid 
to the company shall be apportioned between the district 
electricity boards in such manner as the Electricity Com- 
missioners tay think just.” 

Clause 13 as amended was approved, and at the afternoon 
sitting Clause 14 (power to confer powers on boards when 
authorised undertakers unable or unwilling to give facuities), 
with minor amendments, Was passed. Clause 15 (subsidiary 
powers of district electricity boards) was taken up, and an 
amendment providing for the recovery of penalties for in- 
fringement of the conditions laid down in the order of the 
Board of Trade authorising the abstraction of water from a 
river or canal was passed against the Government. Amend- 
ments safeguarding the rights of former owners of a generat- 
ing station to plant contained therein which remains their 
property, ensuring that land required for generating electri- 
city by water power shall be included under the compulsory 
powers, and providing powers for the erection of plant for 
recovering and utilising by-products arising out of the pro- 
duction of electricity, were made and the clause was passed. 

On November 6th the Committee considered Clause 16 
(mode of exercise of powers of district boards); an amend- 
ment was inserted providing that in the event of the duties 
of the district board being delegated to authorised under- 
takers, a ‘special order °’ should be required. Commander 
Dawes moved to omit the words allowing the duties to he 
delegated to a company established for the purpose, and this 
was carried against the Government, together with sub- 
section (2) which provided for the lease of undertakings. 
The clause as amended was then adopted. Clause 17 (com- 
pensation for deprivation of employment) was discussed, and 
the date from which the five-year limit was to commence was 
fixed as May Sth, 1919. Further amendments were made, 
greatly widening the scope of the protection afforded, and re- 
quiring the pavment of the compensation awarded by a 
referee or board of referees instead of leaving it to the dis- 
cretion of the Ministry of Labour. Words were inserted 
defining the basis of compensation as in the Transport Act, 
and the clause was passed. Clause 18 (submission of plans. 
ke.) was adopted, and Clause 19 (power of the Board of 
Trade to construct interim works) was discussed at consider- 
able length. After amendment the clause was adopted. 
Clause 28) (power of authorised undertakers to render mutual 
assistance to one another), Clause 21 (transfer of powers of 
certain departments), Clause 22 (overhead wires), and Clause 
23 (wavleaves) were also amended and passed, 


LEGAL. 


ELECTRICAL SUPERINTENDENT'S LIBEL ACTION. 


At Glamorgan Assizes, at Cardiff, J. W. Barnett. formerly 
electrical superintendent to the Neath Rural District Council 
electrical generating station. brought an action for damaves 
against G. H. Thompson. the manager of the station, for 
alleged libels in letters written to the Dockers’ Union. 

Mr. Maray Samson, K.C., for the plaintiff. said that when 
the latter was looking for a new position the defendant. iv 
October, 1917, gave him an excellent testimonial, stating that 
he always found him “most trustworthv, energetic. and 
sober. well fitted to hold a more responsible position.” Tn 
March, 1918, the plaintiff was dismissed without notice. The 
alleged libel was contained in a letter written bv the defen- 
dant to the secretary of a branch of the Dockers’ Union. 
in which it was stated that a number of workmen had re- 
nresented to the Rural District Council that Bamett’s he- 
haviour had been abusive and insulting. and that his manner 
towards them was of a bullving character. Tt was submitted 
that the plaintiff’s dismissal was brought abont because he 
gave offence to his superior officer. 

After evidence had been piven, the judge directed the jury 
that the sole question thev had to decide was as to whether 
the defendant was actuated by malice when he wrote the 
letter referred to. l 

The jury, after an absence of a quarter of an hour, found 
a verdict for the defendant. 
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OHLSON v. CowPpeN CoAL COMPANY. 


Berore Mr. Justice Lawrence, at the Newcastle-upon-Tyne 
Assizes, on November 7th, a claim for damages was brought 
by Carl Alfred Ohlson, of Blyth, Northumberland, against the 
Cowpen Coal Co. in respect of the plaintiff's son, George 
Andrew Ohlson, aged 16. 

Mr. C. P. Scott, for the plaintiff, said that the boy, who 
was a pony driver in the New Delaval Colliery, on the pre- 
mises of the Cowpen Colliery, was on his way to work on 
the morning of December 7th, 1918, when he was killed by 
electric current from a wire, and that, it was contended, 
constituted a hidden danger, for which the defendants were 
liable. Along the railway, which was a short cut, frequented 
by workmen, were standards supporting a high power elec- 
tric cable, as well as telephone wires beneath. In December 
some repairs were being inade to the telephone wires, and 
on the morning of the fatality a telephone wire was lett 
hanging in large spiral loops to the ground, close to the path. 

he boy was walking with others, and noticed this wire: he 
took hold of one of the loops, and immediately cried out in 
pain, and called to his companions to pull him off. One 
of the boys took hold of Ohlson’s boot, and he at once 
received an electric shock, and was afraid. The boy Ohlson 
shouted out “I am dying,” and the boy with him shouted 
for help, and some men came. One of them, a miner, took 
off his leather cap and placed it on his hand, and seized 
the boy by the hook in the back of the boy’s belt and pulled 
him off. The boy, however, was dead. If he (counsel) 
could not prove that the boy had a legal right to be on the 
track he could prove that it was habitually used by a large 
number of workinen, and no effort had been made by the 
defendants to prevent the use of it. There was no notice 
forbidding persons to use the path. 

A boy named W. Garr said he saw the wire hanging down 
on the evening before the fatality, and it burned his coat 
sleeve Which brushed against it. 

C. Berwick, another boy, said he saw sparks when Ohlson 
pulled the wire. 

T. H. Davipson, a third boy, in cross-examination, said 
Ohlson took hold of the wire first with one hand but nothing 
happened. Then Ohlson took hold of it with beth hands. 
and gave it a little pull. Witness then saw sparks on the 
wire overhead, and Ohlson fell. 

J. WILsoN, a stoneman, employed at the defendants’ Carn- 
bois Colliery, said the railway had been used daily by men 
and women, and one part of it was practically a children's 
playground. 

Mr. LOWENTHAL said there was no evidence to show that 
the boy was anything but a trespasser. It was sought to 
establish legal licence, without any evidence being given con- 
necting the defendants with the alleged user. Even if there 
r such legal licence there was no evidence of breach of 

uty. 

Mr. Scott argued that the habitual use of the railway by 
pedestrians constituted a user as licensee. There was in the 
wire a concealed danger. It was a live wire the night before 
the accident, and counsel suggested that there was contact 
When it was disturbed by the boy, and that accounted for 
the sparks. 

His Lorpsutp expressed the opinion that there was no 
evidence to go before the jury, but he would leave that for 
the jury to decide. 

Mr. LOWENTHAL pointed out that when the man Brown 
came on the scene, he asked how the accident happened, and 
Bewick said Ohlson was swinging on the wire. As a matter 
of fact there was no current when the lad first handled the 
wire, but it would be the most simple thing conceivable for 
contact to be caused by swinging the telephone wire. 

F. Imrson, electrician at the Isabella Pit, Cowpen Colliery, 
said the telephone wire had been secured to the standard, 
and must have been tampered with to bring it into contact 
with the cable. 

B. Brown, overman at the colliery. said Bewick told hiin 
that Ohlson had been swinging the wire. 

His Lorpsnie said the jury, to find that the boy was a 
licensee, must be satisfied that the defendant knew that the 
railway was regularly used by pedestrians, and that the 
company permitted it. They must also decide whether the 
wire was a concealed danger before the boy touched it. The 
last question was: Did the defendants negligently leave it 
in œ position as æ concealed trap? 

The jury found that the boy was a licensee, but that the 
wire did not constitute a concealed danger, nor was there 
any negligence on the part of the defendants.—Judgment 
was accordingly entered for the defendants. 
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MORTIMER v. TWEEDLE, 


A cua for an old debt was made at Blackpool County Court 
on November 6th by Wm. A. Mortimer, electrician, of Black- 
pool, against Robt. L. Tweedle. The claim was for £41— 
goods, £61, less cash paid on account, £20. Plaintiff was 
an electrical engineer. In 1913 defendant and his partner, 
Mr. Crawford, verbally instructed plaintiff to do some elec- 
trical work at South Shore. The contract specified that the 
work should be done under the supervision of an expert for 
Live Targets Co. The work was done in 1913, and froin 
that time the debt had never been disputed. Mr. Woosman 


submitted for the defence that after all these years it wae not 
right the action should be launched against Mr. Tweedle. 
The question was: For whom was the work done? The 
account had been debited to the Live Targets Co. Judgment 
was given for Mr. Mortimer for the amount claimed. 


THE MOVING OF THE WATERS. 

AT Devonshire Assizes, on Saturday, a curious point was 
raised in an action heard by Mr. Justice Darling, in which 
damages were sought to be obtained from Dulverton Rural 
District Council tor pouring crude sewage into the Barle, 
destroying large numbers of trout in a fish hatchery. The 
defence of Mr. Emmanuel, K.C., was that the efluent was 
not barmfu! to fish life, and he cited the fact that between 
the sewage works and the hatchery stood the electric light 
works, Water from the Barle passed through a turbine 
at the works, and it-was contended that in the process af 
being whirled around the water became aerated to an extent 
Which made it innocuous. Evidence was given by Mr. J. T 
Dairs, engincer to the Dulverton Electric Light Co., who 
computed that 36 million gallons of water were so dealt with 
daily. In reply, Mr. Foote, K.C.. for the plaintiff, charas- 
terised the plea as absurd, but admitted that water tossed 
in a turbine underwent some slight purification if it were 
not clear before. 


PROSECUTION OF MINKE MANAGER. 


Ix Halton Sherif Court, ow November dth, Sherif Shennan 
gave his decision in the prosecution by the Crown of John 
McBride, Broomside, Manse Road, Motherwell, for alleged 
failure to carry out and to enforce to the best of his ability 
certain provisions of the Mines Act relating to the conduct 
of Dalzell & Broomside Colliery, of which he is the manager. 
Charges seven and eight related to the electrical apparatus, 
a certain portion of which in the blackband seam was alleged 
not to be so constructed and protected as to prevent danger. 
The manager, Sheriff Shennan said, appointed properly quali- 
fied men to attend to the electrical apparatus. Is it to ve 
laid down that a manager must be through the mine examin- 
ing all the bolts and the brushes of the electrical apparatus? 
Dismissing this complaint, the Sheriff said it appeared to` 
him to be so trivial that it savoured of persecution to prefer 
it against the manager. As regards other charges, his Lord- 
ship held there was no excuse for the manager failing to 
provide manholes, and he imposed a penalty of £3. 


Britisa THomson-Houston Co., LTD., v. Crown Licat & 
FITTINGS Co. 


Mr. JUSTICE PETERSON, in the Chancery Division on Tuesday, 
heard as a ‘‘ short cause’ this action on a motion for judg- 
ment. 

Mr. Trevor WATSON, appearing for the plaintiffs, said that 
the action came before the Court as a motion for judgment 
by consent. The plaintiils sought an injunction to restrain an 
infringement of letters patent, and the defendants consented 
to judgment on terms contained in the minutes of the pro- 
posed order. 

Mr. Kenner Swany, for the defendants, consented, and 
his Lordship entered Judgment as asked. 


Subterranean and Submarine Aatenne.—.A paper bv 
Mr. A. H. Taylor published in the Proceedings of the Institute 
of Radio Engineers, August, 1919, deals mainly with the 
behaviour of short waves on underground and underwater 
wires. Following an historical survey he gives details of tests 
carried out since 1917 by Mr. H. H. Lyon for the U.S. Ad- 
miralty. 

It has been shown that it is possible to receive signals very 
efficiently from stations emitting any wave length, using 
submerged or subterranean wires, provided that one or two 
stages of amplification be used. With underground antenne 
consisting of stranded copper, rubber insulated cable buried 
one foot below the ground, reception may still be achieved 
when statics are such as to prevent reception on an aerial, 
and the buried antenna has directivity. Bare wires give 
greater strength of signal, and the tests indicate that the 
optimum length for the wires is about 4 of a wave-length. 
The best results are obtained with the wires under water, 1n 
which case the signals are 20 times as strong as with wires 
embedded in dry sand. The optimum length of the wires 1s 


. inversely proportional to the capacity per unit length of the 


Wire, measured against the ground. Thus, it is preferable to 
lay the wires in wet soil, or water, as this gives the loudest 
signals, greater suppression of stravs, und a fixed optimum 
length, due to the absence of variation of the capacity to 
earth, which would occur with earth of variable humidity. 
It is recommended that a pair of wires at right angles be used. 
in order to receive from any direction. Experiments with 
transmission from buried wires give good results over consider- 
able distances with low power and sustained short waves. 
Signals were sent 36 miles with 0.8 ampere in the underground 
wires.—T echnical Review. | 
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BUSINESS NOTES. 


Foreign Trade.— OCTOBER Ficurrs.—The following 
are the electrical and machinery figures given in the official returns 
of imports and exports for October :— 


October, Ino. or 10 months, 1919. 
1919. dec. Inc, or dec. 
IMPORTS. £ & £ 


Electrical goods, &c.... 81,613 — 35,675 + 114,380 
Machinery...  «.. 1,279,165 + 604,172 + 3,658,923 


EXPORTS. 
Electrical goods, KC. ceo 597,874 + 426673 + 2,694,688 
Machinery asi ee 3,529,442 + 2,137,845 +11,413,054 


German Wire Lamp Prices.— According to a communi- 
cation made by the Verkaujsstelle fur Elektrische Gluhlampen, the 
prices of “electric wire lamps and glow lamps” have been 
increased from 30 per cent. to 75 per cent., as from October ?öth. 
It may be assumed that this is the first result of the decision to 
merge the Auer company's Osram works into those of the A.E.G.. 
which was reached at the recent meeting of the former company. 


Birmingham Fair.—The Committee of Management of 
the British Industries Fair (Birmingham), 1920, have overcome 
their initial difficulty. and have now secured buildings which will 
provide them with 150,000 eq. ft. of space for the housing of the 
exhibits. The trouble in this centre has always been the lack of a 
building of suitable dimensions, and this has been more fully 
realised and emphasised as the number of exhibitors has grown, 
and the problem of accommodating all of them has led to constant 
expaneion in the proposed utilisation of kiosks in open spaces and 
other means of offering the accommodation. The rapid and 
successful booking of space has compelled the Committee to make 
a drastic alteration in their original arrangements, and they have 
obtained the loan of suitable buildings which were erected during 
the war at the Castle Bromwich Aerodrome. The Air Ministry 
has consented to the buildinya being used for the purpose, and 
there need be no further Jimitation of space. Exhibitors showing 
their products in two or more groups will be able to have the same 
under their eye without travelling to other locations, and 
the buyers who have more than one interest will not be called 
upon to move from one district to anotber. The Town Hall will 
be used as a reception bureau for all buyers visiting the Fair. 
Some 500 firms have already taken space. 


Social Notes.—The Sterling Athletic Club, Dagenham. 
for the fourth successive Saturday were ergaged in a Cup Tie, 
East Ham Albion being defeated in the Barking Charity Cup 
Competition by 7 goals to 1. 

The demobilised men on the staff of the Stepney Borough 
Council electricity supply department were entertained to supper 
by their colleagues, on November 3rd. at Anderton’s Hotel, Fleet 
Street. E.C. In ihe absence of the chairman of the Committee, 
Mr. W. C. P. Tapper, the electrical engineer and manager, presided. 
The toast of the evening, "Our Guests,” was proposed by Mr. W. 
Young (resident engineer), who welcomed the “old boys” back. 
He said that out of 62 members of the staff who joined the 
Colours. no fewer than 11 had made the great sacrifice, while 13 
had ben wounded. The department had faithfully carried out 
their promise to reinstate every man who desired to return, 41 of 
whom had already done so, while only six had taken employment 
elsewhere. Four were still in H.M. Forces. 741 parcels had been 
sent out to the “ boys’ during the war. Mr. C. Taylor responded 
on behalf of the guests. Mr. Tapper proposed a silent toast ‘ To 
the honour ard memory of our unseen guests,” whose names were 
inscribed on the Roll of Honour in the programme of the evening. 
Votes of thanks were passed to the Fund Committee, and to the 
chairman for presiding. A number of musical itema were rendered 
during the evening. 

The Bradford Tramways Ambulance and Nursing Divisions 
held their sixth annual concert in the St. George's Hall, Bradford, 
on November 5th. 

A successful social evening was held by the West Midlands 
Branch of the Electricity Supply Commercial Association on Saturday 
evening last, at Rodway's Restaurant, Birmingham. More than 
80 members and their friends were present. At the conclusion of 
progressive whist, light refreshments were served, and prizes were 
distributed by Mrs. Newbold, of Coventry, to those who had 
obtained the highest score. Part of the evening was given up to 
music. The concert was presided over by Mr. D. Mills, the chairman 
of the Branch, and items were contributed by Miss Skelton and 
Mies Woolley (Shropshire, Worcestershire, and Staffordshire E.P. 
Co.), Mr. Billingham (Walsall electricity department), Mrs. Hill, 
and Messrs, C. F. Mottram, E. B. Gregory, G. Ward, P. H. Hill, and 
C. H. Ford (Birmingham electric supply department). The 
general arrangements were carried out by Mr. S. H. Evans, 
secretary of the West Midlands Branch. It is proposed to hold 
meetings of a similar character at intervals during the coming 
winter months, 

The Huddersfield tramway employés have formed a social and 
athletic club, of which Mr. O. H. Smith is the secretary. 

The Huddersfield Tramway Men's Association Football Club 
played the Birmingham tramway men in the first round of the 
National Tramways Shield Competition, on November 5th. Result : 
Birmingham, 8 goals ; Huddersfield, nil. After the match a dinner 
was served at the Plough Hotel, 60 guests and friends being 
Present, and complimentary speeches were delivered by prominent 
Officials from both towns, 


The F.B.I. and Imperial Preference.—The Manchester 
correspondent of The Times states that the Manchester District of 
the Federation of British Industries has decided against the pro- 
posal for the amalgamation of the Federation with the British 
Empire Producers’ Organisation. The Empire Producers’ Organi- 
sation has, it is understood, made it a condition of amalgamation 
that the Federation of British Industries should give its adherence 
to the policy of Imperial Preference. The proposal came before a 
private general mecting of the members in the Manchester area on 
Tuesday, last week. It was plainly hinted thatthecotton textilesection 
of the Federation might secede bodily if the proposal for amalga- 
mation with the British Empire Producers’ Organisation is pro- 
ceeded with. The question was to come before the Federation in 
London on Wednesday, this week. 


Liquidations and Dissolutions——CoNNOLLY BROS., 
LTD., Blackley Vale Mills, Blackley.—The summary of the state- 
ment of affairs in this winding-up shows that, as regards creditors, 
the gross liabilities are £22,907, and these is estimated by the 
officers of the company to reach £17,907 (119 unsecured creditors). 
The total assets are eatimated to produce £67,154, including £20,533 
stock-in-trade, stores, ko. ; £35,500 machinery, plant, trade fixtures, 
fittings, utensila and premises; and £11,286 for book debts. 
Deducting from £67,454, loans on debenture bonds secured on the 
assets of the company and liabilities of receiver, £60,011, there is 
an estimated balance of £17,443 to be received from the receiver to 
meet unsecured creditors, subject to cost of liquidation, resulting 
in an estimated deficiency of assets to meet liabilities of £464, 
subject to cost of liquidation. As regards contributories, there 
were 1,805 ordinary shares of £5 allotted to vendors as fully paid 
= £9,025, and to directors and others 2,137 ordinary sbares of £5 
each = £10,685, plus the above deficiency of £464, making the 
total deficiency £20,174. This deficiency is summarised thus :— 
Losses and depreciation since July 31st, 1918: Bad debts, £679; 
depreciation of premises on sale by auction, £13,281 ; costs of sale 
and valuation, £1,000 ; loss on stock, £15,000. Other losses and 
expenses are £2,(00 interest on certain debts at the date of 
Recviver'’s appointment, and £759 estimated loss on trading since 
July 31st, 1918. This makes £32,719, less excess of assets 
over capital and liabilities on July 3lst, 1918, as per com- 
pany’s balance -theet, £12,545 = £20,174, The winding -up 
order was made by the Court on July Ist, 1919, upon 
the petition of creditors. The business in its earlier years 
was prosperous, and made considerable profits for several years 
after the incorporation of the company in 1895, but tbey 
subsequently declined. Funds were raised by debentures from 
time to time. At the date of the winding up the debentures 
returned as outstanding were £25,121 principal and interest. The 
debentures are charged upon the whole of the assets. In February, 
1911, a receiver and manager was appointed by the Court for the 
debenture-holders. The business has since been carried on at a 
considerable profit, and the Receiver has paid off 50 per cent. of 
the amount due upon the first debentures at the date of his 
appointment. With the approval of the Court, the business was 
sold by the Receiver on June 17th, 1919, and realised £35,500, in 
addition to the stock and stores taken over at a valuation of 
£20,533. The estimated balance to be ultimately paid over to the 
Receiver is returncd at £17,445, but it is possible that a larger sum 
will result. The completion of the purchase has unavoidably been 
de’ayed. The £17.907 for unsecured creditors is in respect of 
goods, advertising, freight and carriage, cash advances, &c. A 
claim for excess profits duty (about £5,000) has been put forward, 
but this can only be maintained after the creditors have received 
238. in the £. The failure of the company is attributed by 
Mr. H. Connolly chiefly to severe trade competition at home and 
abroad. 

The first meeting of creditors was to be held yesterday. 

Evans & Goss, electric lighting, heacing and power contractors, 
94, Gloucester Road, Bishopston, Bristol.—Mr. C. H. Evans and 
F. C. Goss have dissolved partnership. Mr, F. C. Goss will attend 
to debts. 

J. JoNES & Co., electrical and mechanical engineers, 18, Canal 
Street, Nottingham.—Messrs. J. Jones and W. Masom have 
dissolved partnership. Mr. Jones will continue the business alone, 
and will attend to debts, &c. 

A Cardiff Award.—The Western Mail states that the 
Court of Arbitration award is announced in the case of Messrs, 
J. B. Saunders & Co., electrical engineers, Cardiff, and the Electrical 
Trades Union. The question was whether the firm's telegraph 
staff, who are members of the E.T.U., should be classified as railway 
workers or as contractors’ men, to whom the district card of the 
E.T.U. should apply. The men are telegraph linemen and wire- 
men, and assistants. The Court awards that the men are not to be 
classified as railway workers, but as contractors’ men, and paid the 
district rates agreed upon for the different classes of employés in 
the electrical contracting industry, the award to take effect from 
the beginning of the first pay period following October 29th. 


German Telephone Factory in Bohemia.—It is reported 
from Prague that the Telephone Works Co. (late J. Berliner), of 
Hanover, has sold its telephone factory at Olmiitz to a company to 


be formed by the Prague Credit Bank. 
Vickers, Ltd, and Brown, Boverii—According to the 


Geneva correspondent of the Daily Lirpreas, Messrs. Vickers, of 
London, have come to an arrangement with the Swiss firm of 
Brown, Boveri & Co., of Zurich, under which Messrs. Vickers 
obtain exclusive rights to the patents of the Brown, Boveri Co., for 
Great Britain and the Colonies, while at the same time the two elec- 
trical firma will work together in Western Europe, Franoe and Italy, 
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Removal of the Board of Trade to New Offices.— 
The President, Parliamentary Secretary, Permanent Secretaries, 
and the staffs of the following departments of the B. of T. are now 
installed in their new offices in Great George Street (Provisional 
Telephone Numbers, Victoria 9500 and 9160) :—Commercial 
Relations and Treaties; Industries and Manufactures; Power 
Transport, and Economic; Marine; Secretariat of the Board of 
Trade Council, Beard af Trade Journal, and establishment. The 
Public Utilities and Harbour Department, Legal Department, and 
Library, still housed at 7, Whitehall Gardens, will be removed to 
the new offices in the course of the next week or so. The head- 
quarters of the Statistical Department, the Controller of Trading 
Accounts, the Capital Issue Committee, and the War Insurance 
Accounts Branch will remain at Gwydyr House, Whitehall, S.W. 1 ; 
the Finance Department will remain at Whitehall Gardens. 
S.W.1; and the Bankruptcy Department will remain in Horse 
Guards Avenue, S.W. 1 (Telephone Number, Victoria 3840). 


Barton Power Station.—From an “ Official Notice” 
appearing in this issue, it will be observed that the Manchester 
Corporation Electricity Committee is now inviting tenders for four 
25,000-Kw. turbo-alternators, four boilers, coal conveying, and 
other plant required for its Barton scheme. 


Catalogues and Lists.—THE LONDON ELECTRIC STORES, 
Fulwood House, High Holborn. W.C. 1.—Illustrated price list 
(1 8.G./1) of ironclad switch and fuse-gear. 

Messrs, J. H. TUCKER & Co., LTD., King’s Road, Hay Mills, 
Birmingham.—I]lustrated folder, F3, giving prices of one and two- 
way quick-make and quick-break switches, also folder 1919. 

THE STANTON IRON Works Co., LTD., near Nottingham,— 
November stock list of cast-iron pipes. 

THE HART MANUFACTURING Co., 76 and 77, Rochester Row, 
Westminster, London, S.W.—IIlustrated price list of “ Diamond H ” 
remote control switches. Also illustrated price list of “ Diamond 
H ” switches and electric lighting specialities. 

Messrs, SIEMENS BROTHERS & Co., LTD., Palace Place Mansions, 
Kensington Court, London, W. 8.—IDllustrated catalogue No. 537, 
dealing with dry cells and batteries. 

THE BRITISH THOMSON-HOUSTON Co., LTD., Mazda House, 
77, Upper Thames Street, E.C. 4.—Illustrated folder, giving prices 
and description of Mazda motor-car lamp bulbs. 

Messrs, CROSSLEY BROS., LTD., Manchester.—Twenty-four-page 
pamphlet, entitled ‘‘ Dearer Coal and Cheaper Power.” Illustra- 
tions appear of their waste-fuel suction gas plant, suction gas 
engines, heavy oil engines, and large multi-cylinder gas engines 
for electricity works. 

THE BBITISH RAWHIDE BELTING Co., LTD., Hythe Road, 
Willesden, N.W. 10-—New circular giving prices, &c., of ‘‘ Chicago 
Rawhide” belting—oak tanned leather and Balata. Also leaflets 
relating to their Rawhide pinions, packing, mallets and hide-faced 
hammers. 


Engineering Wages Award.—The award was issued, 
last week, by the Court of Arbitration in respect of the claims 
submitted by the Engineering and Foundry Trades for an advance 
of 15s. a week to men 18 years of age and over, and 7s. 6d. a-week to 
boys, youths, and apprentices under that age, with equivalent 
advances to piece workers. After carefully weighing all the 
various considerations raised by the applications, the Court award, 
in full satisfaction of the claims submitted, an advance of 6s. a 
full ordinary week to male workers of 18 years of age and over. 
The first payment of the advance to be made on the pay day 
immediately following December Ist, 1919, in respect of the pay 
period for which payment is made on that day. The amount 
awarded is to be taken into account in the calculation of payment 
for overtime and night duty and for work on Sundays and 
holidays, and will form part of the total earnings of time and 
piece workers upon wnich the bonuses of 12} per cent. and 7} per 
cent. respectively are to be calculated, but it is not otherwise to 
apply to or affect present time rates, premium bonus rates, or piece- 
work prices, and is not to be taken into account as part of the 
time rates for the purpose of fixing new piece-work prices or bonus 
rates. 


Catalogues Wanted for S. Africa.—H.M. Senior Trade 
Commissioner in South Africa (Mr. W. G. Wickham) desires to 
receive copies of British post-war catalogues for indexing and 
filing in his commercial reading room for the use of local import- 
ing firms. They should be sent direct to him at P.O. Box 839, 
Johannesburg, to which Iplace he has recently transferred his 
headquarters. 


Reconstruction in Poland.—We have received from the 
Polish Commercial and Financial Agency, of 88, Kingsway, W.C. 2, 
a copy of the first number (October, 1919, one shilling) of the 
Polish Economic Bulletin, It contains a great deal of information 
regarding industrial reconstruction matters, Polish economic 
wealth, opportunities for British trade, banking, currency, tariff, 
patent and other subjects, &c., which, in such a collected form, 
should be useful to British traders who are interested in business 
openings in the parts of Europe which it is important to restore 
to peace-time activities and prosperity as speedily as possible. 
Among the requirements of the market the following are 
mentioned :—Electric motors, pneumatic and electric hammers for 
boring purposes, all kinds of electrical material both for mine and 
surfaceservice, electriccables, steam boilers, machine tools,mechanical 
tools, &c. The German Commission in Warsaw for the Requisition 
of Machinery took 1,650 electric motors and dynamos, 65 portable 
steam engineer, and 157 tons of electric cables, and these require 
immediate replacement, 


Book Notices.—The Jubilee number of Nature, which 
appeared on November 6th, was fully up to the expectations 
which we had formed. In a brief article entitled “ Valedictory 
Memories,” by Sir Norman Lockyer, K.C.B., F.R.S., the veteran 
scientist (he is now 83 years of age) gives an interesting account 
of the circumstances under which he was led to establish the 
journal in 1869, with the support of practically all the leading 
workers in science of the time; he most appropriately forms the 
subject of a biographical article and portrait (” Scientific Worthies, ` 
No. XLI), which points out that he is distinguished not only 
by his eminent public work and his gift for organisation, but also as 
one of the greatest men of science of our time, having been one 
of the pioneers of astrophysics and a born investigator. The 
author of thé article, M. H. Deslandres, describes Sir Norman as 
“one of the greatest astronomers of all time.” But Nature never 
confined its attention to astronomy ; from the first it took a broad 
view, and aimed “to place before the general public the grand 
results of scientific work and scientific discovery, and to urge the 
claims of science to a more general recognition in education and 
in daily life,” besides aiding scientific men themselves with early 
information and a medium for the discussion of scientific questions. 
How admirably those aims have been, and are being, fulfilled its 
world-wide readers know. Amongst the many eminent men who 
have written special articles for the Jubilee issue are some who were 
contributors to the earliest issues of the journal. Covering as they 
do the progress in all the leading branches of science, these articles 
mark an epoch and form a valuable record of the stage at which 
we have arrived. The progress of electrical invention is the 
subject of an article by Dr. J. A. Fleming, who has ably handled 
in a small space the mass of material offering itself ; and Dr. W. C. 
Unwin deals with the developments of mechanical science, Sir 
R. A. Gregory has chosen for his subject “The Promotion of 
Research,” a matter with which no one is more at home. There 
are in all some 40 special articles, and an interesting item isa 
list of the British scientific societies founded during the past 50 
years, nearly 70 in number. 

A new journal, to be called “ Discovery ” (with the consent of 
Sir R. A. Gregory and his publishers), is to be issued early next 
year, under the wgis of the Royal Society, to give in popular form 
the most recent results of research in all branches of knowledge. 
Captain A. S. Russell, M.C., D.Sc., will be the editor, and Mr. John 
Marray the publisher. 

Technical Paper of the Bureau of Standards No. 18, “ Electro- 
lysis in Concrete,” contains the results of a series of long-time 
tests, which show that with the reinforcing iron as anode at very low 
current densities, rusting of the iron and cracking of the concrete 
eventually occur. In the specimens under test, damage became 
apparent in from four to eight years. The cathode effects noted 
in former tests had not progressed much beyond the point reached 
at the end cf the first two or three years. Washington: Govern- 
ment Printing Oftice. Price 35 cents. 

Technical Paper No. 127 of the Bureau of Standards. “Leakage 
Resistance of Street Railway Roadbeds and ita Relation to Electro- 
lysis of Underground tructures.” —Several methods of making 
electrical resistance measurements on street railway roadbeds and 
on expzrimental roadbeds are described, and the results of such 
measurements are given in tabular and graphical form. Certain 
conclusions are reached regarding the best type of roadbeds and 
the best methods of treating ties where the reduction of stray 
currents is important. Washington: Government Printing Office. 
Price 10 cents. 

Scientific Paper of the Bureau of Standards No. 341, “ Airplane 
Antenna Constants,’ contains general information regarding the 
effective capacity, effective resistance, true capacity, true inductance, 
and wave length, as well as the transmitting directional effect, of 
various types of aeroplane antennas. Washington: Government 
Printing Office. Price 6 cents. 

“Some Electric Transmission Considerations.” Notes prepared 
by Mr. S. L. Pearce, C.B.E. Reprint from the Journal of the 
Incorporated Municipal Electrical Association, with the discussion 
and the author’s reply.—The reprint contains the complete set of 
curves upon which Mr. Pearce based the comparative curves repro- 
duced in the ELECTRICAL REVIEW at the time of the I.M.E.A. 
Convention. 

We welcome the 1920 edition of Punch Almanack (la. net),—The 
glowing face of our merry friend on the front cover, and the 
abundance of mirthful possibilities within, remind one that the 
firat of Merry Christmases since the signing of Peace will soon be 
here. The inset gives a number of humorous topical illustrations 
entitled “ The Age of Production,” and there is a full-page sketch, 
“ Demobilised.” 

“The Costing Problem.” By E. T. Elbourne. 
London : The Library Press, Ltd. Price 4s. 6d. net. 

“ Efficient Boiler Management.” By C. F. Wade. Pp. xiv + 
266; 113 figs. and 7 tables. London: Longmans, Green & Co. 
Price 12s 6d. net. 


New Belgian Company.—La Socicté les Cableries 
Belges pour la Fabrication des Cables et Fils Electriques et 
l'Industrie du Caoutchouc is the name of a new company which 
has lately been formed in Brussels (33, Rue de Luxembourg), with 
a capital of £80,000. 


Registration of U.S.A. Addresses.—The premises of 
the American Central Bureau for Registered Addresses are 
situated at 31, Broadway, New York, according to a circular 
recently issued. It appears now that only “ local” addresses will 
be recorded, the correspondents on this side having to register 
with the various telegraphic undertakings free or the General 
Post Otce at the usual charge per annum, 


Pp. vii + 138. 
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American Electrical Conditions.—The printers’ strike 
still continues in New York. The fourth number of the Hlectrical 
World Bulletin (October 24th, 1919), which is just to hand, states 
that the Chicago electrical show made Chicago a busy centre at 
the time of publication. Engineers from Japan, England, and all 
sections of the States, attended the thirteenth annual convention 
of the Illuminating Engineering Society, on October 20th to 23rd. 
Other electrical associations were also holding conventions there 
at the same time. The Bulletin reports that shortages in wiring 
material and heating devices are becoming more acute. Deliveries 
are becoming longer in almost every line. Stocks of 4-in. conduit, 
pull chain sockets, flexible metallic conductor, and No. 14 rubber- 
covered wire are particularly low and hard to fill. Prices still 
show an upward trend with advances noted on safety switches, 
outlet boxes, N.R.C. fuses, and vacuum cleaners. No deliveries on 
current orders of heating devices can be expected as a rule prior 
to the first of the year. One New England jobbing house is now 
filling orders on washing machines at the rate of $1,000,000 
annually. 


Trade Annovuncements.—IHE ELECTRICAL SUPPLIES 
Co. announce that, owing to the rapid growth of their fittings and 
heating departments, they have arranged with Mr. A. L. Williams 
to take over the managership of these two departments entirely. 
They have also appointed Mr. Leonard Thornton as general 
manager of the company. 

Messrs. W. J. Furse & Co., LTD., electrical engineers, have 
removed to new premises at Leyland Street, Derby. 


Trade with Bulgaria.—A correspondent of the 
Manchester Daily Dispatch says that a group of business men in 
this country is making a strenuous attempt to open up trade with 
Bulgaria, with whom officially Britain is still at war. It is stated 
that permission has been granted to Messrs. Nicholas Dishkoff and 
Alexander Mehandjisky to visit England with the object of 
offering various goods for sale, and for buying agricultural 
machinery and implements, medical stuffs, and railway, and elec- 
trical materials. 


Controlled Establishments Revocation of Control) .— 
The Ministry of Munitions has revoked all orders made under 
Section 4 of the Munitions of War Act, 1915, and of Section 1 of 


* the Munitions of War (Amendment) Act, 1916. The establishments 


specified in the said orders will no longer be cdhtrolled establish- 
ments, The Admiralty has also revoked the orders relating to the 
Control of Docks. 


Employés in Railway Shops.—By an award of a Court 
of Arbitration men employed in railway shops are to receive an 


ae of 5s. a week, They had applied for 158.— Financial 
imes. 


A 10,000-Mile Test,—MeEssrs. C. A. VANDERVELL AND 
Co., LTD., have received official intimation that, on completion of the 


10,000-mile Benzole test, which was carried out om a 16/20-H.P. 
“ Sunbeam " car, no adjustments of any kind had to be effected on 


. the C.A.V. electric lighting and starting equipment ; no trouble 
whatever was experienced during the entire run. 


A Natiosalisation Vote at Pretoria.—By 44 votes to 
40, the conference of employers and employés at Pretoria has 
adopted a resolution in favour of the nationalisation of industries. 
The minority consisted of the employera.— Zhe Times. 


French Electrical Company.—La Compagnie Géncrale 
de Telephones et Electricité is the name of a new company which 
has lately been formed in Paris, with a capital of £40,000. 


LIGHTING AND POWER NOTES. 


Bath.—Loan.—Application is being made for a loan of 
£30,405 for the electricity works. 

At the inquiry into the application un behalf of the M. of H., it 
was stated that the proposal was to install a 1,500-Kw. turbo- 
generator, which would result in a total saving of £6,790 per 
annum. It was also desirable to provide £5,000 for mains, of 
which the present application took no account. 


Bradford.—Coa.L Frre.—For over three weeks stacks of 
coal, amounting to some 2,500 tons, have been burning at the 
Corporation electricity works. The coal is stored in two separate 
Stacks, and the cause of the fire was spontaneous combustion. 


The cost of fighting the fire is stated to be more than the coal 
itself is worth. 


Canterbury.—J.o,;n.—The T.C. has applied for a loan 
of £20,000 for a 1,000-Kw. turbo set and transformers. It is 


estimated that the new plant will effect a saving of over £1,000 
a yearin coal. 


Cavan.—E.L. Scueme.—Lord Farnham has intimated 
to the promotors of the Cavan E.L. and P. Co. that he is 
willing to grant a free site for works close to the Town Hall. 
About £3,065 hag been subscribed, and when £3.500 has been 
reached, two gentlemen, it is announced, are ready to bring the 

. capital up to £4,000. 


Chesterfield.— Price IncREaSE.—The T.C. has increased 


the price of electricity for lighting and power to 75 per cent. over 
pre-war ratea, and a similar advance has been made in the price of 
energy supplied to the tramways. 


Continental. France.—On Wednesday evening last 
week Paris was in darkness for a short time, and the Metropolitan 
electric trains were forced to travel at very low speeds. On the 
6th inst. the West Paris Electricity Co. announced a considerable 
curtailment of its supply. The East Paris Co. is to generate only 
on alternate days, ‘with short stops to allow the voltage to 
increase.” One company has only one out of three turbines 
working with the result that in order to maintain public and 
private lighting services the power supply to factories has had to 
be cut off. The coal shortage has become grave; a rationing 
scheme has been started at le Havre, and the Paris Prefect of Police 
has ordered cafés and restaurants to close one hour earlier than 
usual in order to economise light. The electricians are stated to 
be in favour of taking the opportunity of declaring a strike unless 
their demands are met. 

From the 10th all factories in the Seine Department (that of 
Paris) were to be allowed only sufficient electricity to work 
alternate day and night shifts. This arrangement has been made 
as a result of a conference between manufacturers and the ES. 
com panies. 

CZECHOSLOVAKIA. — The Parliament of the newly-created 
State of Czechoslovakia has just voted a law for the utilisation 
of the hydro-electric resources of that country. Estimates 
have fixed these at a total of 800,000 H.P., and their utilisa- 
tion would involve a saving of nearly 600,000 trucks of 
coal per year. The installations will call for an outlay of 
two milliard crowns for the hydraulic plant, 500,000,000 crowns 
for the central stations, and one milliard for the distribu- 
tion of the energy. The State will take a financial share in this 
electrification. According to the law voted, the setting aside of a 
sum of 75,000,000 crowns per year is to be a feature in each year’s 
budget from 191 to 1923. A portion of this provision—50,000,000— 
is allocated to the building of hydro-electric stations ; the rest is 
tò form a fund to enable the State to help undertakings genera- 
ting and distributing electricity. The State, the country, the 
departments, and the communes will take up, alone or joined 
with existing concerns, 60 per cent. of the capital, so that they 
will have a voice in the management of the undertakings, It is 
intended to build nine large installations in the Czechoslovak 
territory—four in Bohemia, three in Moravia, one in Silesia, and 
two in Slovakia. 


Darlington.— Year's Workine.—The net profit on the 
electricity undertaking for the year ended March 31st. 1919, was 
£3,000, whilst the output was only 1 per cent. leas than the previous 
year, The total revenue was £43.815, an increase of about 7 per 
cent. on the previous year. The total number of units generated 
was 10,350,294, and the total cost per unit, excluding capital 
charges, was 0°62d. The coal cost was 0°34d. per unit generated. 


Dartford. — ABOLITION oF Discount.—The U.D.C. has 
decided, for the time being, to withdraw the discount allowed to 
ordinary consumers of electricity, amounting in the aggregate to 
approximately £500 a year, as from January lst. 


Dublia.—Loan Sanction.—The B. of T. has sanctioned 
the loan of £64,976 for the extension scheme. S 


Gillingham.—Price IncREAsE.—The T.C. has cancelled 
as from November 15th the special outside lighting rate of 3%d. 
per unit, plus 50 per cent., and all energy for such lighting is to 
be charged for at the ordinary lighting rate. 


Halifax.—l.0an.—The E.C. is to apply to the M. of H. for 
sanction to borrow £170,000 for a 10,000-KWw. turbo-generator and 
auxiliaries, . 


Hastings.—Y rars Workinc.—The annual accounts 
show an income of £20,915, being a decrease of £26. The 
expenditure amounted to £17,232, an increase of £2,828, Interest 
and sinking fund charges totalled £10,458. The net result was a 
deficit of £6,800, which was met out of the general district rate 
account. Total units generated were 1,156,953, while the total units 
sold were 916,563. 


Kingston-upon-Thames, — BorLeR ExPLOSION. — The 
report published by the B. of T. on a preliminary inquiry into a 
boiler explosion which occurred on November 21st last at the 
Corporation electricity works, states that the boiler was of the 
usual Babcock & Wilcox water-tube land type, having 108 tubes. 
It had the usual mountings, the safety valves being loaded to 
150 Ib. per sq. in. The report concludes with the following 
observation :—* The tube failed in the ordinary course of working, 
apparently owing to deterioration through long usage, it being one 
of the original tubes fitted in the boiler some 22 years ago, It 
would probably be very difficult to have detected the defective 
condition of this tube before it burst, but in view of what has now 
happened, the condition of the material of the other tubes of the 
same age should be carefully ascertained, for which purpose it 
may be necessary to withdraw a proportion of them and subject the 
material to bending tests,” 
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Lancaster.—Disriict BoarD.—last week a conference 
of local authorities and large consumers of clectricity, was held 
for the purpose of considering the formation of a District Elec- 
tricity Board under the Electricity (Supply) Bill now before 
Parliament. The Mayor of Lancaster (Councillor Briggs, J.P.) 
presided, and representatives were present of the Corporations of 
Lancaster, Morecambe, and Kendal, the Urban Councils of Carn- 
forth, and Heysham, and the Rural District Councils of Lancaster, 
Limsdale, Garstang, and South Westmorland, as well as of the 
Midland, Furness, and L. & N.-W. Railways, and other large 
consumers, 

It was suggested that local authorities and power consumers and 
all interested parties should get together and consider what was 
the best scheme for their particular district—what the require- 
ments were, and what facilities existed to meet the demand—to be 
presented to the Commissioners, Lancaster appeared to be the 
normal centre of the district, wh'ch it was suggested should extend 
from Kendal on the north to Garstang on the south, taking in all 
the intervening country. For the adjoining area in the northa 
scheme was already being considered by the Barrow and South 
Westmorland district, whilst Preston and Fleetwood control led 
the adjoining area in the south. 

In the course of the discuasion it was mentioned that a large 
and up-to-date plant existed at the National Projectile Works, 
Lancaster, and it was decided that a Provisional Committee be 
appointed to conduct investigations as to the demand for elec- 
tricity and the facilities of supply in the district, and to formulate 
a scheme to be submitted to a future meeting, the Committee to 
comprise five representatives of the railways and large consumers ; 
representatives of the Corporations of Lancaster, Morecambe, and 
Kendal, and of the urban and rural authorities in the district. 
Major G. C. Milnes, electrical engineer at Lancaster, was appointed 
secretary to the Committee. 


Leeds,—PBicks.—We regret that an error under this 
heading occurred in our issue of October 31st. The minimum charges 
for lighting are as follows -—Quarters ending J une 30th and Septem- 
ber 30th, 28 .6d. plus 80 per cent. Quarters ending March 31st and 
December 31st, 5s. plus 80 per cent. $ 

Hours oF Work.—Mr. J. B. Hamilton, the commercial manager 
for the City of Leeds, has been asked to formulate a scheme for 
the establiehing of a 48-hours’ week for the Corporation 
employees, 


London.— L.C.C.—Alterations, which will cost about 
£3,000, are to be made to the coal bunkers at the Greenwich power 
station. This fiwure includes the completion of coal shoots. 

HACKNEY.—Owing to plant shortage, the E.C. appeals to con- 
aumers for economy in lighting between 4 p.m. and 6 p.m. on 
Mondays, Tuesdays, Wednesdays and Fridays, and during dark days. 


Maidstone.—Loan.—The T.C. has applied for a loan of 


£17,500 for the purchase of a turbine and auxiliaries. 


Pewsey.—E.1.. Scoume.—A Committee of Ratepayers 
has been appointed to prepare plans, &c., for an E.L. installation 
for the town. | 


Portsmouth.— YEAR'S WoRKING.—The annual accounts 
for the year ended March 31st, 1919, show a total expenditure of 
£52,951, compared to £42,747. and a total income of £60,103, 
against £56,797 last year. The balance of £7,152 was carried over 
to the net revenue account. The total units generated were 
4,125,780, and total units sold 168,930, as follows :—Public 
lighting, 94,300; by contract, £4,200; private consumers, 
2,999,204. Thetotal maximum supply demanded was 2,200 kw. 


Sidmouth.—Prict InckEAsE.—The B. of T. is to be 
asked to sanction the increase of the maximum price for electricity 
to 1s. 6d. per unit. 


South Wales, — COLLIERY ELECTRIFICATION. — The 
Powell Duffryn Co. is reported to have commenced sinking 
operations at a new colliery it is opening at Deri, 2 miles from 
Bargoed, South Wales: the shaft will be 500 yards deep. This 
new colliery will be arranged on modern lines, the whole of the 
machinery being worked by electricity. It will employ about 
2.000 men, and raise about 3,000 tons of coal daily. To supply 
electrical energy for this and other local collieries the company is 
building a power station at Bargoed, which will be the bigvest 
private electrical enterprise in the kingdom. Already the 
Britannia Colliery at Bargoed, belonging to the same company, is 
worked entirely by electricity. There is not a horse in the pit and 
not an ounce of rubbish is raised to the surface, and the new 
colliery will be on the same lines. 


St. Annes—l.oan.—Application has been made to the 
M. of H. for sanction to borrow £3,000. 


West Bromwich.—Price IncrEAst.—The price of 
electricity for lighting is to be increased by 1d. per unit. 


Wigan.— EXTENSIONS.— The Corporation is carrying 
out extensions at the electricity works with a view to largely 


increasing present output. 
Loan.—The T.C. has applied for a loan of £3,000 for the 


purchase of electric motors, 


TRAMWAY AND RAILWAY NOTES. 


Brazil. —RAILWwAY Evxcrrirication.—It is reported 
that an Anglo-Italian syndicate has offered to the Brazilian 
Government to undertake the electrification of the Central Rail. 
way, and a French syndicate has submitted to the Government a 
competitive similar proposition. 


Colne.— BrEakDowN.—Owing to delay, caused by the 
ironfounders’ strike, in repairs to the large turbine at the electricity 
works. which broke down a few weeks ago, it has become essential 
to withdraw special cars from the tramway service. 


Continental —GERMANY.—As was recently reported, 
the lack of funds has caused a suspension of the constructional 
work in connection with the projected underground electric 
railway which is to connect the north with the south of Berlin, 
namely, that between Gesundbrunnen and Neukolln. It is 
asaumed, however, that the financial difficulty will be overcome, 
and that the municipal authorities concerned will have to render 
assistance if necessary. On the other hand, work is proceeding 
on the railway section between the Hallesche Tor and the 
Weddingplatz, which passes through the whole of the Friedrich 
Strasse. but operations are at a standstill on the western con- 
necting railway between Nollendorfplatz and the Triangle 
(Geleisdreieck). The scarcity of cement, coal, and iron and ateel, 
in Berlin, together with the high wages prevailing, play an 
important part in hampering progress. The most comprehensive 
scheme for the extension of the railways in Berlin, is that of 
Herr Giese, which proposes the construction of lines which, 
including those already building or at work, would make a total 
of 108 miles, of which about 62 miles would be underground. The 
expenditure on the new lines would amount to £46,350,000 on the 
pre-war basis of calculation. 

A tramway strike is in progress at Aix-la-Chapelle, but the 
Belgian Military Commandant has requisitioned the servicea of 
some of the tramway employés to transport the rations of the 
forces of occupation. 


Cork.— W acrs.—The Conciliation Board has effected a 
settlement between the Electric Tramway Co. and its employés, by 
which 150 get an increase of 5s. in the weekly wage, while the work- 
ing hours of conguctors and drivers have been reduced from 8 hours 
40 minutes per day to 8 hours 15 minutes, and from 8 to 7 hours 
on Sundays, with a day off in every 10 instead of every 12 days. 
Firemen’s hours are reduced from 52 to 51, and “the hours of other 
employés to 484. 


Dewsbory.— Tıme ExTExsion.—The Minister of Trans- 
port has extended the time of the Dewsbury Corporation Act, 
1915, for the completion of the tramways for one year from July, 
1920. 

Glasgow.—ACCIDENT.— By the overturning of a tramcar 
after a collision with a traction engine on Monday, seven persons 
were injured. 


Londou.—Trarric CommitrEz.—The Advisory Com- 
mittee on London Traffic, appointed by the Minister of Transport, 
was completed recently, and will hold its firat meeting on 
Monday. The members are:—Mr. Kennedy Jones (chairman); 
Sir H. P. Maybury and Sir C. Bartolmé (Ministry of Transport) : 
Mr. Hume (L.C.C.); Mr. Underwood (City Corporation); Mr. 
Francis Dent (Essex County Council), and Mr. Will Thorne, M.P. 
(Labour). . 

Sir Philip Sassoon, M.P., has been appointed Parliamentary 
Private Secretary, unpaid, to the Minister of Transport. 

TUBE TkRAFric.—The number of passengers using Charing 
Cross Station daily, which is served by the District, Bakerloo, and 
Hampstead Railways, is’ 222,000; a total of 2,920 trains pass 
through the station daily. 

ACCIDENTS.—In Jamaica Road, Bermondsey, a fire on a tramcar 
had to be put out by the Brigade. 

On Tuesday evening, an L.U.T. tramcar was derailed in the High 
Road, Chiswick, and delayed traffic for some time. Last week a 
car was derailed in the High Street, Brentford, and nearly over- 
turned. Both these derailments occurred at spots where the track 
is being relaid. 

On Tuesday morning,a District electric train pulled up at Black- 
friars station, and for 20 minutes refused to start, delaying traffic. 


Mansfield Woodhouse. — Enecrric Venice. — The 
Health Committee is to apply to the M.H. for sanction to a loan 
for the purchase of a 3}-ton electric vehicle for scavenging, 
together with the necessary charging plant, at a cost of £1,380. 


Middlesbrough.—RarILLess Traction.—On Saturday 
last a railless traction system was inaugurated, which links up 
Middlesbrough, South Bank, Normanby, and Grangetown. The 
system is supplied with D.c. at 550 volts pressure from the 
Cleveland Steel Works at South Bank. 


Shanghai.— RAILLESS ELECTRIC Traction.—In addition 
to about 16°56 miles of electric tramways, the Shanghai Electric 
Construction Co., Ltd., has operated since 1915 a railless trolley- 
omnibus service in Shanghai, over a route approximately a mile in 
length. During last year 5°75 million passengers were carried by 
the seven vehicles which maintain the service, and owing to the 
lack of adequate width in many of the busy thoroughfares of the 
city not yet provided with electric traction, the Municipal Council 
has been authorised to negotiate with the company with regard to 
extension of the railless system. It is understood that in addition 


' master-General said that the Naval 
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to the railless passenger vehicles, it is also proposed to use similar 
vehicles for the transport of goods. To meet the increasing traftic 
requirements, a further seven railless cars of a new type are being 
built. From a report recently quoted in the Indian and Eastern 


Engineer, it appears that the average tire mileage obtained from 
the seven cars in use up to the end of 1918 has been :—Front tires, 


23,796 ; and rear tires, 24,960 miles. 


Southport. —SUSPENSION oF SERVICE.—In view of the 
present working expenses, the T.C. is to suspend the inner circle 
of tramways. 

Sunderland.—New Lıne.—The scheme for a new loop 
line along John Street has had to be abandoned because of opposi- 
tion by the frontagers, and the Tramways Committee is now 
considering what alternative can be adopted. 

Wigan.—Omnisus SERVICE.—The Tramway Committee 
is now introducing motor omnibuses for the development of 


various routes. 


TELEGRAPH AND TELEPHONE NOTES. 


_ Australia.—The Commonwealth Parliament has passed a 
Bill giving it the same rights of control over wireless telephony as 
it had over wireless telegraphy. In presenting the Bill the Post- 
was considering the 
whole problem, and later on the Government would be able to 


indicate the Board’s decision. 


Dearer Press Telegrams. — It is announced by the 
Postmaster-General that from January lat next the new rates for 
inland Press telegrams, which were sanctioned in 1916 and post- 
poned until conditions became more normal, wil] be put into force. 
The present charges are la. for every 75 words between 9 am. and 
6 p.m., and 1s. for every 100 words between 6 p.m. and 9 a.m., with 
2d. extra per 75 or 100 words for each additional address. The 
new rates reduce the number of words of a day telegram to 60 and 
of a night telegram to 80, and increase the additional address 
charges to 3d. in either case. 

Mr. Illingworth (Postmaster-General), in reply to a series of 
questions, stated that he had agreed to lease certain telegraph 
wires to the Press Association for the transmission of news on the 
same terms as applied to wires leased to newspapers, The Press 
Association would supply and work the apparatus. There would 
be no competition with the Post Office, which would be relieved of 
a certain amount of congestion, He had no control over the rates 
of pay given by the Press Association to operators. 


Italy.—Telephonic communication between Italy and 
France has been restored. 


Sweden.—Trials oetween a wireless station in Scotland 


and Karlsborg, Central Sweden, have given satisfactory results. 
and daily traffic between this country and Sweden will be cor- 
menced, but will only be used when the ordinary cables are defective. 


Telephone ang Telegraph Statistics.—With the results 
for September, 1919, ends the period of four years during which a 
fee of 3d. for a telephone call-ottice call has been in force in the 
London area. The actual ftirures compared with the year ended 
Reptember, 1915, are :— 


Revenue. No of calls. 
19156-16 ... 8°07 percent. increase 3128 per cent. decrease 
1916-17 ... 7°13 < i 28°57 a Pe 
1917-18 ... 1243 ‘4 i 25°04 ” ” 
1918-19 ... 61°93 Š a 1°28 Pe increase 


In the 12 months ended March, 1914, 4,287,127 telegrams were 
forwarded abroad through the London Central Office alone, while 
3,443,865 telegrams were received. During the same period the 
Liverpool Office, including the Cotton Exchange, dealt with 
641,033 telegrams, of which considerably more than half were 
in the outward direction. In addition to this total of nearly 
8? millions of telegrams, nearly 4 million words were dealt within 
the shape of Preas matter signalled over leased wires between this 
country, France and Germany. During the war the output was 
reduced to the extent of more than 50 per cent.. but since the 
Armistice it has steadily been approaching pre-war figures.— 
T. & T, Journal, 


The Radio Corporation of America.— A statement 
circulated by the Wireless Press relative to the Marconi Wireless 
Telegraph Co., of America, explains the relation of the parent 
British and American companies, and points out that the latter 
found itself greatly embarrassed in carrying out its plans conse- 
quent on the strong objection of U.S. Government officials to the 
stock interest held therein by the British company. This, interest 
ee therefore, been eliminated by the formation of the Radio 
+p Poration of America, which has entered into agreement with 
he General Electric Co. concerning present and future patent 
oe the manufacture of patented apparatus, &c. Steps have 
been taken so that the actual control of the Corporation shall 
ae times be in the hands of American citizens or corporations, 
e schemé does not involve the sale of the whole assets and 
se pi of the American company as an entirety, but does 
ra change the scope of its operations, and transfers the 
i or wireless communication and the sale of wireless devices 
ies e new Company. The financial details were brietly sum- 
ried on p. 567 of our October 31st issue. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the ond of the pa A indicates 
the issue of the ELROTRICAL REVIEW in which the " Oficial 
Notice" appeared.) 


OPEN. 


Aberdeen,— November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ aupply of telegraph material, 
Stores Superintendent, 80, Guild Street, Aberdeen. 


Australia. — SypNEY.—December 19th. Metropolitan 
Board of Water Supply & Sewerage. Centrifugal pumps, electric 
motors, &c., for the low-level pumping station, Marrickville. 
Offices of the Board, 341, Pitt Street, Sydney.” 

City Council. January 5th, 1920. Electric Lighting Department. 
Outdoor E.T. switchgear (apecification 666); air-brake switches 
(specification 565). Electric Lighting Department, Town Hall. 

— Tenders. 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No. 558.* 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 

December 3rd. Victorian Railways. Portable electric welding 
set and accessories. Secretary for Railways, Spencer Street, 
Melbourne.* : 

P.M.G.'s Department, Melbourne. November 25th. Switchboard 
cable and switchboard parts (schedule 1,686).* 


Bradford.—November 15th. Tramways Department. 
General stores. Mr. R. H. Wilkinson, Tramways General Manager, 
7, Hall Ings. 


Croydon.— November 17th. B.C. Erection and main- 
tenance of electric motor and pump, and connections for sewage 
disposal works. (October 31st.) 


Dublin, — November 26th. Electricity Supply Com- 
mittee. 20,000 arc-lamp carbons. (See this issue.) 


Dundalk.— November 19th. U.D.C, Electricity Depart- 
ment. 400 tons of light American fuel-oil, suitable for Diesel 
engines. (October 31st.) 


Dundee.— November 20th. Electricity Department. 
Steelwork at the Carolina Port generating station. Mr. H. 
Richardson, General Manager and Engineer. 


Enniskillen.—December 1st. Sligo Leitrim & Northern 
Counties Railway Co. 12 months’ supply of electric telegraph 
material. The Secretary, Enniskillen. 


London.—L.C.C. The Highways Committee recommends 
that tenders be invited for alterations to the coal bunkers and com- 
pletion of the coal shoots at the Greenwich power station. 

December 9th. Overhead electrical equipment, low-tension cable, 
and laying stoneware ducts, &c., in connection with the construction 
of the Lee and Eltham tramway. (See this issue.) 


Manchester.—November 18th. Tramways Committee. 
Supply of block tin. Mr. J.M. McElroy, General Manager. 

December Ist. Rivers Department. Supply, &c., at Davyhulme 
sewage works, Urmston, of three 30-H.P., three-phase, induction 
motors, &. Secretary of Rivers Department, Town Hall. 

December 24th. Electricity Committee, Specification’ Bl. : two 
25,000-Kw. and two 1,000-Kw., three-phase turbo-alternators, with 
condensing plant, comprising : main turbines, main alternators, 
main condensers, air and water extraction pumps and pipework, 


`- house-service turbines, house-service alternators, Specification BQ. : 


four 100,000-lb, water-tube boilers, 375 Jb. working pressure, 
comprising : water-tube boilers, complete, steel economisers. air 
heaters, induced and forced-draught plant and chimneys, flues, 
coal chutes and ash hoppers, pipework and valves, Specification 
B3.: coal and coke handling and conveying plant, and wagon 
tippers, comprising: coal and coke conveyors, capacity 1(0 tons per 
hour, wagon tippers. (See this issue.) 


Plymouth.— December 5th. Corporation. Two water- 
tube boilers. (See this issue.) 


New Malden (Surrey).—November 25th. The Maldens 
and Coombe U.D.C. Two 15-B.H.P. electric motors, and two 4-inch 
centrifugal pumps, at Kingston Vale pumping station. (See this 
issue.) 


Sowerby Bridge.—November 24th. U.D.C. Supply of 
a 20-B.H.P. electric motor at the sewaze disposal works, Milner 
Royd. Mr. James Eastwood, Eagineer and Surveyor, Council 
Ottices. P 
E a a a 

*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London, 
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_ South Africa, —JoHANNESBURG.—December 1st. Muni- 
cipal Council. One 600-KW. converter, or alternatively, one 
760-Kw. converter, for one of the suburban tramway sub-stations. 
Specification No. 114.* | 

January 8th. Municipal Council. Copper wire, cable insulators 
and steel poles (Contract No. 548). Specification from Town Clerk, 
Municipal Offices, Johannesburg.—B. of T. Journal. ` 

Spain.—Mavrip.—January 2nd, 1920. Concession for 
an electric railway from Madrid to Valencia. Points which will 
be considered are: (1) Reduced fares ; (2) reduction of maximum 


interest guaranteed by the State ; (3) shortening of length of the 
concession. Apply Direccion General das Obras Publicas, Madrid. 


Tynemouth.—December Ist. Electricity Department. 
6,500 yd., three-core, paper-insulated, lead-covered, 6,600-volt 
cable ; 5,500 yd., four-pair, paper-ineulated, lead-covered, telephone 
cable ; 5,500 yd., three-core, conductor cable. (October 31st.) 


Walthamstow. — November 26th. U.D.C. Electricity 
Department. Cast-iron circulating water pipes, E.H.T. and L.T. 
cabl; engine room orane. (October 31st.) 


CLOSED. 


Australia, —Syoney.— Electric Lighting (Committee. 


Rec »mmended :— 
400 5-amp. consumers’ meters.— Warburton, Franki & Co ; 250 5-amp. 
meters.—Edison & Swan ; 1C08-amp.; 550 5-amp. ; 220 10-arnp.—Aust. 
General Electric Co. Total £3,138. 


Melbourne City Council. Accepted : — 
849 a.c. meters, 290 v.; 70 do., 400 v., £820.—A ast. General Electric Co. 
400 do., 230 v., £1,207.—W. G. Watson & Co. 
50 ».c. meters, 930 v., £262. —Aust. Genera) Electric Co., Ltd. 
Insulated copper cables, £291.—W. T. Henley’s Telegraph Co., Ltd. 


Prahran & Malvern Tramway Trust, Victoria :— 


Six four-motor bogie tramcars, £6,921.—J. Moore & Son (Melbourne). 
—Tenders. 


Belfast.—Electricity Committee :— 
Two n.T. feeder panels, £1,912.—Metropolitan- Vickers Electrical Co., Ltd. 


Bolton.—Electricity Committee :— 
Boiler feed pump at the Back-o’th’-Bank generating station.—G. & J. 
Weir, Ltd. 


London.—According to the Financial Times, Messrs. 
Cammell, Laird & Co., have received orders from the London Electric 
Railway Co. for trailer cars, and from the Central London Railway 
Co. for bogies. These orders will be executed at the new works in 
Nottingham, which the company is taking over from the Govern- 


ment. 


Sunderland, —Corporation :— 
Cables.—B. I. & Helsby Cables, Ltd. 
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FORTHCOMING EVENTS. 


junior institution of eers.—Friday, November lith. At 89, Victoria 
Street, SW. At7.30 p.m. Paper on" Irrigation Engineering in Burma,” 


by Mr. A. P. Morris. 
Friday, November 2lst. At the Royal Society of Arts, John Street, 
Adelphi, C. At7o’clock. Annual general meeting. Paper on " The 


Limitation of Electric Tramways,” by Mr. W. A. Tookey. 

Institution of Electrical E rs.—Monday, November 17th. Informal 
meetings. At the Charte Institute of Patent Agents, Staple Inn Build- 
ings, W.C. At 7 p.m. Discussion on “ Engineering Advertising,” to 
opened by Mr. W. E. Warrilow. 

Students’ Section.— Friday, November 2lst. At the City and Guilds 
(Engineering) College, South Kensington, 8.W. At7 p.m. Opening address 
by Mr. A. P. Trotter. 

Wireless Section.— Wednesday, November 19th. At 6 p.m. At the 
Institution of Civil Engineers, Gt. George Street, S.W. Paper on “The 
Design of Multiple Stage Amplifiers using three Electrode Thermionic 
Valves,” by Prof. C. L. Fortescue. 

Scottish Centre. — (Students’ Session).—Friday, November 14th. 
At the Royal Technical College, Glasgow. At 7.39 p.m. Opening address 
by Mr. F. H. Whysall, 

(North-Western Centre).—Tuesday, November 18th. At the Engin- 
cers’ Club, Manchester. At7p.m. Address by the chairman, Mr. J. A. 
Robertson. 

(South-Midland Centre).— Wednesday, November 19th. At the Uni- 
versity, Birmingham, At 7.90 p.m. Address by the chairman, Dr. C. C. 
Garrard. 

(trish Centre).—Thursday, November 20th. At the Royal College of 
Science, Upper Merrion Street, Dublin, At 7 p.m. Discussion on “ Mr, 
C. H. Wordingham’s Address.” 

Institation of Civil Engineers.— Tuesday, November 18th. At Gt. George 
Street, 8.W. At 5.80 p.m. Paper on ‘s Admiralty Harbour, Dover,” by Mr. 
M. F. Wilson. 

Industrial League and Council.—Tuesday, November 18th. At 4.30 p.m, 
At the Guildhall, London, E.C. Address on “The Industrial Outlook,” 
hy the Right Hon. Sir Auckland Geddes, M.P. 

Boyal Society of Arts.—Wednesday, November 19th. At 4 p.m. At John 
Street, Adelphi, W.C. Opening address on “Science and Industry,” by 
Sir H. T. Wood, Vice-President and chairman of whe Council. 

Belfast Association of Engineers. — Thursday, November 20th. At the 
Mona Technical Institute. At7.45 p.m. Paper on " Fuels,” by Prof. 
H. ren. 


Electro-Harmonic Society.— Friday, November 2lst. At 8 p.m. At the 
Holborn Restaurant (Venetian Chamber). Concert. Ladies’ night. 


Institution of Mechenical Engineers.—Friday, November 24th. At Storey's 
Gate, S.W. At 6 p.m. Paper on “ The Present Position of Mechanical 


Road Traction,” by Mr. G. C. Conradi, 


NOTES. 


A Spanish Trade Union Dissolved.—Reports from 
Barcelona, where there is a lock-out of 34,000 men, atate that 
complete order prevails. In consequence of the unyielding 
attitude of the employers’ federation, the central organisation of 
the local Trade Unions. known as the “One Big Union,” will be 
dissolved, and the seals and archives deposited in the offices of the 
Civil Governor. 


Geological Research.—The Geological Survey of Great 
Britain and the Museum of Practical Geology, Jermyn Street, 8.W., 
have been transferred for administrative purposes from the Board 
of Education to the Department of Scientific and Industrial 
Research as from November Jst. Correspondence with reference 
to the work of the Survey should be addressed, as heretofore, to 
the Director of the Survey and Museum, Jermyn Street, 8.W. 


Royal Naval Division Signal Company Reanion Dinner, 
—A very successful dinner was held on the evening of November 
5th at the Holborn Restaurant, the first, it is hoped, of many. The 
following were present, Mr. A. C. Branch in the chair :—Messrs, 
H. A. Edger, G. C. Allingham, R. O. Martin, T. H. Soloman, H. S. 
Housden, E. Barlow, C. S. Williams, S, H. Freeman, G. F. Boxall, 
E. J. New, B. H. Leeson, C. E. Monks, R. D. Binnie, L. 8. Wallis, 
A. G. Hilling, H. A. Brimelow, C. A. Stephens, 8. P. Barnes, C. F. 
Edwin, F. C. Curtis, B. E. G. Mittell, H. W. Booth, T. Riley, 
J. N. Robertson, I. Casewell, J. H. Turner, A. 8. Carr, G. W. 
Hilditch, P. C. Pocock, E. J. Harper, J. L. Dillon, C. W. Erskine. ’ 
H. W. Moreton, H. H. Curtis, F. D. Ballard, F. T. Hall, J. L. 
Browne, S. J. Billington, J. Grieg, H. D. Gamble, F. E. Beecham, 
C. L. Pickup, E. A. Gordon (hon. secretary). The dinner was 
followed by a discussion and a musical programme. 


Spectacnlar Flood-Lighting at Glasgow.—The moat 
effective item in the Glasgow Corporation Peace Day illumination 
scheme was undoubtedly the flood-lighting of the beantiful 
municipal buildings. Seventy-six B.T.H. floodlight projectors, 
each containing a 1,000-watt half-watt lamp, were employed. The 
projectors were placed on the roofs of buildings opposite the Town 
Hall, and were so arranged that the whole facade was uniformly 
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EXTERIOR OF GLASGOW MUNICIPAL BUILDINGS 
ILLUMINATED BY MEANS OF B.T.H. FLOODLIGHT PROJECTORS. 


and very brilliantly illuminated. Ten of the lamps were used for 
lighting the central tower. This installation is believed to be the 
first of ita kind in this country—certainly there has been no earlier 
attempt on so large ascale. It was of a purely temporary nature. 
but the floodlight projectors are to be retained by the Corporation, 
and will be used in the future for a variety of municipal purposes 
—such as night construction work, fire salvage, street patrols, &. 


Nitrogen Products Committee.—The report of the 
Nitrogen Products Committee, appointed by Mr. Lloyd George 
when he was Minister of Munitions, in June, 1916, will shortly be 
published. The recommendations include proposals for meeting 
at home a portion of the demand for nitrogen products ; proposals 
for conserving and increasing the output of by-product ammonia 
from gas works, coke ovens, &c.; for securing the better utilisa- 
tion of the national resources in coal, and for reducing the con- 
sumption of raw coal as fuel. 

The main interest in the report lies in the direction of the 
future development in this country of the fixation of atmospheric 
nitrogen. The Ministry of Munitions commenced during the war 
the erection of a factory at Billingham-on-Tees, covering 271 acre. 
At the conclusion of hostilities work was suspended. The 
Minister of Munitions is prepared to consider offers for the 
acquisition of the partly-constructed factory at Billingham, with 
plant and other reslisable assets, from persons or firms in § 
position to develop successfully the fixation of atmospheric 
nitrogen. The adequate assurance of the production of nitne 
acid, &c., for service explosives will be a condition of the transfer, 


Vol. 85, No, 2,190, Novewpee 14,1919.) THE ELECTRICAL REVIEW. 627 


eee eee eee eee 


The Electro-Harmonic Society The next concert 
(ladies’ night) will be held at the Holborn Restaurant in the 
Venetian Chamber on Friday, November 21st, commencing at 
8p.m. Mr. Roger T. Smith (President of the Institution of Elec- 
trical Engineers) will preside. The artistes will be :—Miss Clara 
Simons, soprano; Mr. Walter Glynne, tenor ; Mr. Edward Halland, 
baritone ; Mr. Philip Lewis, violinist ; Mr. Sivori Levey, humorous 
and dramatic recital; Mr. T. C. Sterndale Bennett, original 
humorous songs at the piano; Mr. Bernard Flanders, A.R.A.M., 
pianoforte solo and accompanist. 

The following letter came to hand as we were going to press :— 

“ I have just received my card re the Electro-Harmonic Concert 
on November 2lst, and note with regret that it is proposed to 
revert to evening dress for ladies’ nights. 

“After enjoying many concerts in ordinary clothing during 
recent years, I fail to see why we should now degenerate into pre-war 
bad habits. 

“T have asked Mr. Lane that the question may be put to the 
vote on November 21st and also un December 12th, and trust that 
all members in favour of rational dress will turn up, and thus save 
themselves much loss of time and inconvenience in the future. 


“ E. STANLEY HaysHAw. 
“London, S.E., Norember 12th, 1919.” 


A Welsh Water-power Competition—We have not 
hitherto associated engineering problems with the Welsh National 
Eistedafod, an institution which we have always regarded with the 
respect due to its age and ite ideals, but of the working of which 
we have little knowledge. It is, therefore, with pleased surprise 
that we learn from Mr. J. P. Gregory, of Rugby, that the first item 
on the programme of subjects for competition for prizes offered by 
the National Eisteddfod Association is an essay on "The Use of 
the Water Power of Wales for the Development and Advancement 
of Welsh Industries,” the prize (given by the proprietors of the 
Western Mail through the Association) being £100. The adjudi- 
cators are Sir L. W. Liewellyn, K.B.E., Prof. T. J. Jehn, and Mr. 
J. P. Gregory. The prize is by far the highest offered, except one 
for choral singing. Particulars as to the conditions, &c., can be 
obtained from the general secretary, Mr. D. Arthen Evans, “Glyn 
Geraint,” 15, Somerset Road, Barry (catalogue price 11d. post 
free) ; the meeting is to be held on August 2nd—6th, 1920, at Barry. 
All entries must be completed by May 24th, 1920. 


Educational.— Science states that a co-operative course in 
electrical engineering, in which the General Electric Co. (U.8.A.), 
combines with the Institute, has been established at the Massa- 
ohasetts Institute of Technology. Students undertaking this 
work will have before them a course of five years in length. The 
first two are identical with the regular course in electrical engi- 
neering, and the last three will be divided between instruction in 
theory at the Institute and instruction in practice at the West 
Lynn Works of the General Electric Co. The Institute instructing 
ataff has been strengthened by the addition to its electrical faculty 
of Prof. Timble, who will be alternately at the Institute and at the 
works with the students. The successful completion of the course 
wll lead to a degree of master of science. This undertaking, 
which affords to the students the practice of the most important 
and largest kind of commercial work, is undertaken by the General 
Electric Co., in order that it may havea supply of properly trained 
young men for its managers and superintendents. 


Flood Lighting.—Testimony to the value of flood lighting 
for protective purposes was provided during the recent railway 
Strike by the use of B.T.H. projectors at Lots Road power station. 
These projectors, described some time ago in our “ New Devices ” 
‘columns, are mounted on tripod stands, and can be swivelled 
horizontally and vertically; each projector is equipped with a 
'1,000-watt Mazda half-watt lamp. It waa found that two or three 
_ Watchmen each having under his control a flood-light projector, could 
maintain close observation over the whole danger zone—that is to 
aay, the area from which interruption was likely to proceed. The 
slightest movement could be clearly seen at a distance of 300 or 
100 ft. Obviously, the use of floodlight projectors for proctecti ze 
lighting has considerable advantages, since one watchman, so 
equipped, has a large radius of effective observation. Another 
good point about flood lighting is the rapidity with which the 
Projectors can be installed in case of emergency, the only prelimi- 


nary necessary being the prevision of leads from the nearest 
available source of energy. 


The Ministry of Transport.—7Z/e Times states that the 
newly-constructed Ministry of Transport is busily engaged at 
present upon its organisation. There are to be nine separate 
departments. The heads of these departments are :— 

Chief Mechanical Engineer.—Colonel L. Simpson. 

Director-General of Civil Engineering.—Sir A. Gibb. 

Director-General of Development.—Sir C. de Bartolomé. 

Director-General of Traffic.—Sir P. Nash. 

Secretary and Solicitor.—Sir F. Dunnell. 

Director-General of Finance and Statistics.—Sir G. Beharrell. 

Director-General of Public Safety and General Purposes,—Sir 
W. Marwood. 

Director-General of Roads.—Sir H. Maybury. 

Director-General of Transport (Ireland).—Mr. H. G. Burgess. 

The organisation of the Civil Engineering and the Roads 
Department has been delayed, as Treasury authority for these 
departments has not yet been received. 


Inquiries —Makers of the “New Vesper” pillar for 


amp radiators, Tungar rectifiers, &c., are asked for. 


Fatality—Oswald Guest, aged 26, was seen to stumble 
whilst following his employment on an electric charger at the 
Cleveland Steel Works, Middlesbrough, on November 7th. In 
falling, he clutched a live wire. and fell to the ground dead. 


The Closed Door—Why?—After allowing the Press 
access to the Gas and Electricity Committee's meeting for several 
years, the Middlesbrough Corporation decided last Monday 
(November 10th) that the Press should not be admitted in future, 


“ owing to the important negotiations and discussions which take 
place from time to time.” 


Appointments Vacant.—Instructor in electrical engin- 
neering and electrical installation work (£220) for the Croydon 
Education Committee ; assistant telegraph engineer (£250 + war 
bonus) for the Government of Uganda; lecturer and demonstrator 
in electrical engineering (£300, rising to £400) for the University 
of Liverpool ; junior shift engineer (£186) for the Crewe Corpora- 
tion electricity works ; telegraph inspectors (£160, rising to £200 
+ £70), electrical mechanicians (£200 + £65), for the Posts and 
Telegraphs Department in the occupied Territory of German East 
Africa; switchboard attendant (73s.), for the Burnley Borough 
Council Electric Lighting Department. See our advertisement 
pages to-day. 

In our “ Official Notice” pages last week in the advertisement 
relating to the appointment of a station engineer for Cape Town, 


the reference to age should have read ‘who must not be over 
40 years of age.” 


A Graphic Indicator of Pulsations.— Referring to our 
recent remarks on the measurement of noise, Mr. N. D. Blagdon 
Phillips, A.M.I.E.E.. sends us the following particulars of an 
apparatus intended for use in connection with physical and Other 
research, by application to any body or structure whose minute 
movements or vibrations it is desired to investigate. 


The means adopted is the movement of a spot of light upon a - 


rotating drum or a screen. The principle will be understood by 
reference to the diagram (fig. 1), in which D represents a diaphragm 
or member adapted to receive the vibrations in question. Attached 
to D is a fine wire w, made fast at its other end to the adjustable 
fixing F. On this wire is a small bobbin A, to which is attached a 
second wire W), held in tension by the spring s. 

A small mirror M, pivotally mounted at P, is actuated by a small 
arm on P attached to w:. It will be seen that w is not quite 


straight, but is pulled by wı so as to form a wide angie at a. By, 


this means a very small movement of D causes a magnified move 
ment of M. 
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Fia. 1. GRAPHIC INDICATOR, Fic. 2. 


A beam of light is directed on to the mirror, and any 
movement of the latter will cause the beam of light to move 
over a corresponding angle, represented by the dotted lines 
a, a,; this movement of the beam would in most cases be too 
rapid to allow of counting its frequency, although its amplitude 
might be noted. The freauency, however, can be ascertained by 
mounting a cylinder, or drum, C, in bearings B, B, on one end of 


which isa pulley P, driven from a larger pulley and handle P} 


This drum has a dull black surface, except at one portion of its 
periphery R, where there is a narrow strip of white extending its 
full length, When the mirror oscillates, the spot of light is 
thrown backwards and forwards on the drum, which is then 
rotated by means of the driving pulley P,, causing the observer to 
see the spot of light at intervals, i.e., once each revolution of c, 
and the position in which he sees the spot on R may vary according 
to the circumstances, depending upon the phase difference of the 
movements of Mand R. The observer will then adjust the speed 
of c until the spot appears to be stationary, when the speed of c 
can be read on the tachometer, and this will give the periodicity 
of D. 

The left-hand view in the diagram shows in elevation the path 
of the beam of light from its source to the eye of the observer. 

If it be desired further to investigate the characteristics of the 
pulsations, the drum c may be replaced by a photographic plate 
made to pags, at known speed, in front of the spot of light; or the 
apparatus might be adapted for use with the oscillograph, so as to 
render the wave form at once apparent, 
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Institution and Lecture Notes.—lInstitution of Elec- 
trical Engineers. —'lhe syllabus of meetings of the new 
session of toe Irish Centre, which opened on October 16th at 
Dublin with the chairman's address, is as follows :— 

November 2th.—Discussion on Mr. C. H. Wordingham’s address. 

December 18th.~-Water Power, Mr. T. C. Roberts. 

The first ordinary meeting of the North-Eastern Centre 
was held at Newcastle on October 2Uth, when the Chairman, 
Mr. W. Cross, delivered his inaugural address; on Monday 
evening last Dr. W. M. ‘Lhornton lectured on ** Electrical 


Underwater Signalling.’’ Other arrangements arẹ as follows: 

November 24th.—Wireless Telegraphy in the Mercantile Marine, Mr. W. 
D Owen. 

December 8th.—Subject to be announced later. 

The opening meeting of the North-Midland Centre was held 
on ‘Tuesday last at the Hotel Metropole, Leeds, when the 
Chairman, Mr. W. M. Selvey, delivered bis inaugural ad- 
dress. A smoking concert followed. ‘lhe programme tor 
the first part of the session is as follows :— 

November 25th (Sheflield).—Visit of the President, Mr. R. T. Smith. Dis- 
cussion on the Use of Electrical Machinery in Goods Stations and Yards, to 
be opened by the President. 

December 9th (Bradford).—Discussion on the Linking-up Report, to be 
opened by Me. T. Roles. 

January 13th, 1920 (Leeds).—Large Power Transformers, by Mr. A. G. 
Elis and Mr. J. L. Thompson. 

The new session of the Scottish Centre was opened at 
Glasgow on Tuesday last with the Chairman’s (Mr. W. B. 
Hird) inaugural address. ‘The syllabus includes the follow- 
ing :— 

eee 9th (Glasgow).—Scientific 
Scott-Maxwell, 

January 13th (Edinburgh).— 

The first meeting of the North-Western Centre is to be 
held at the Engineers’ Club, Manchester, at 7 o'clock on 
‘tuesday next (November lsth), when Mr. J. A. Robertson 
will deliver his inaugural address. Other arrangements for 
the session are as follows :—- 

December 2nd.—Discussion on Electricity Supply. 

December Il6th.—Scientihe Works Management, Mr. J. M. Scott-Maxwell. 
January 13th, 1920.— 

January 2th.— 

The maugural address of the chairman of the South-Mid- 
land Centre (Dr. C. C. Garrard) is to be delivered on Wed- 
nesday next, November 19th, at 7 p.m. at the University, 
Birmingham. Other events in the programme are :— 

December 3rd.—Dielectrics, Mr. G. L. Augdenbrooke. 

December 1?7th.—Scientific Works Management, Mr. J. M. Scott-Maxwell. 
„_ January 14th, 1920.—Eddy Current Losses in Stator Windings, Mr. H. W. 
ee 15th.—Joint meeting with Midland Junior Gas Association for 
» discussion on * The Uses of Gas and Electricity for Heating and Power.” 

January 28th.—Fuailures of Turbo-gencrators and Suggestions for Improve- 
ments, Mr. J. Shepherd. 

On December Ist, Mr. W. A. Chainen will address the mem- 
bers of the Western Centre at the Merchant Venturers’ Tech- 
nical College, Bristol. 

The newly-formed Preston Centre of the Institution (Mr. 
J. F. Simpson, borough tramway engineer, secretary), beld its 
first general meeting last week, when Mr. J. Connor, chair- 
nan, gave an Interesting address on *’ The Nation’s Concern 
in the Utilisation of Fuel.” There was au attendance of 100, 
including several visitors. 

Birmingham Electric Club.—On Saturday evening last 
a paper was read by Mr. T. Pettigrew, of London, on ~ Auto- 
matic Telephones tor Works’ Gances, œe.” The paper was 
illustrated vy lantern slides, working parts, and by complete 
equipments iustalled in the lecture room. ‘Lhe paper dealt 
with two main types: an automatic telephone system ar- 
ranged for luU lines, but upon which the conversation 
eficrency factor could be varied; and a new automatic tele- 
phone system known as the * Select-o-Phone ” system, which 
has a large number of advantages. 

Institution of Civil Engineers.—The 1l0lst session of the 
Institution of Civil Engineers was opened on the 4th inst. 
at Westiuinster, when Sir John Purser Griffith delivered his 
presidential address, and presented the awards made by the 
Council for papers dealt with during the year. There was a 
large attendance. ‘The president said that years ago it was 
his privilege to submit for their consideration some of the 
economic problems in connection with the handling of raw 
materials and merchandise at ports and other large centres of 
trafic. He had endeavoured to show that the old term 
“ labour-saving appliances” should be replaced by that of 
‘‘labour-aiding appliances,” because they did not aim at 
reduction of employment, but at a greater individual output. 
He little thought then how soon tbe problem would have to 
be faced in an acute form. The declaration of large divi- 
dends, and the tax on excess profits, have led the workman 
to believe that he was not receiving his fair share of the earn- 
ings of the industry. It appeared that the only remedy was a 
wide adoption of co-operation, co-partnership, or profit-shar- 
ing, which would ensure the workmen’s participation in the 
prosperity of the industries in which they were engaged. The 
coal panic of the past few years had drawn attention to the 
unused peat deposits in the United Kingdom. It was estimated 
that the {risb bogs cuntained between 383.500.000.000 and 
4,000,000,000 tons of anhydrous peat, or 5.000,000,000 tons of 
air-dried peat. At present about 6,000,000 tons of peat per 
annum were burned as fuel in Ireland, and over 4,500,000 tons 
of coal imported. If this coal were replaced by peat fuel at 
the rate of two tons of air-dried peat to one ton of coal— 
that waa, about 9,000,000 tons of air-dried peat—the total con- 
sumption of peat in‘ Treland ‘would be about 15,000,000 tons 
per annum, aud the peat deposits would be sufficient to 
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satisfy the fuel and power requirements of the country at the 
present rate of consumption tor more than 300 years. The 
ditliculty of winning would increase, due to the increasing dis- 
tances of the coal taces from the pit mouth, the longer time 
the men would take to get to their work, and the shorter time 
they would spend at the working face. Output under these 
conditions must decrease and price of coal rise. For these 
reasons the development of our peat and water-power re- 
sources Was an urgent and pressing need. Neither of these 
great problems could be dealt with unless the State took 
action, and removed the obstacles which excluded the pos- 
sibility of private development. 

Royal Institution.—At a general meeting of the mem- 
bers, on November 3rd, thanks were returned to Mr. Richard 
Pearce for his donation of £100 to the fund for the promotion 
of experimental research at low temperatures; and to Mr. 
Robert Mond for his gift of laboratory material. The Right 
Hon. Lord Rayleigh, Mr. L. Griftin, Lieut.-Col. A. E. Le 
Rossignal and Mr. EB. Basil Wedinore were elected members. 

Association of Mining Electrical Engineers.—The York- 
shire branch held its first ineeting of the new session at 
Wakefield on November Ist. In his inaugural address the 
President (Mr. Roslyn Holiday) appealed to the young mem- 
bers to take an active part in the discussions and delibera- 
tions of the Association. A paper was read by Mr. J. R. 
Haigh on the installation of electrical plant in collieries. 
He advocated a steam pressure at collieries of 150 lb. per 
sq. In. as & Minimum—the majority of collieries at the pre- 
sent tine were working at 5U to 70 Ib. per sq. in., which was 
far too low. Exhaust-steam turbines effected an imiense 
saving, but more efhciency would be gained by dispensing 
with the old winding engines and replacing thei with elec- 
tric winders. The first cost would be heavy, but the outlay 
would be amply repaid in a few years’ time. Water-tube 
boilers working at 150 lb. with super-heated steam and econo- 
misers, the steain feeding into a high-pressure turbine for the 
generating of the whole of the electricity at the colliery, was 
the ideal systein, and he thought that the Government should 
compel all new collieries to be equipped on these lines. Steam 
should only be used to drive the turbo-generators. 

Paisley Association of Electrical Engineers.—Mr. W. 
Blair Smith, Corporation electrical engineer, Paisley, in his 
presidential address to this Society, spoke of the present con- 
dition of the electrical industry, and dealt with the proposed 
formation of larger distributing areas of supply throughout 
the country as provided for in the new Electricity (Supply) 
Bill. The new conditions, he said, would bring about a 
betterment of the whole supply business. Other matters 
dealt with included the increase of output improvement of 
load factor, the standardisation of systems, and the more 
thorough training of engineers, all of which, it was claimed, 
would have a beneficial eiiect on the industry of the country. 

Prof. A. H. Gibson delivered his lecture on * Water Power 
Possibilities,” with special reference to the Tummiel Valley 
electrical scheme, to the members of the Dundee Engineers’ 
Institute. 


The Chinese National Wireless Co.—In June the 
formation of the Chinese National Wireless Co. was an- 
nounced. The board of directors bas since been appointed as 
follows : Vice-Adnural Chen Ngen-tao, chief of the executive 
board, Ministry of the Navy, Peking; Lieut.-General Ting 
Ching, until recently director-general of military operations, 
Ministry of War, Peking; Lin Chih-hsin, a Chief du Bureau 
of the Ministry of Communications, Peking; Godfrey C. Isaacs, 
managing director of Marconi Wireless 'lelegraph Co., Ltd., 
Jondon; T. A. Barson, chairman of the Peking Syndicate, 
Peking; and A. H. Ginman, representative in China of Mar- 
coni's Wireless Telegraph Co. The company was formed as 
a result of the agreement made between the Chinese Govern- 
ment and Marconi’s Wireless Telegraph Co., London, and 
is a joint stock limited liability company created to manv- 
facture and deal in wireless telegraph and telephone appara- 
tus, material, and supplies, and to repair and maintain 
Wireless installations now existing and hereafter to be 
estublished. The capital is set down as £700,000. The agree 
ment stipulated that £200,000 of the capital was to be paid 
up upon signature of the agreement, one-half by the Marconi 
Co., and the other by the Chinese Government, the latter 
having the option, after 20 years, either to buy out the 
Marconi or sell out its own shares. The Marconi Co. grants 
tu the Chinese company the right to use in China, so long 
us it is a party to the terms and conditions of the agreement, 
all the Marconi Co.’s patents, rights &c., in return for one- 
third of the net profits, though this payment will be dis 
continued should the Chinese Government eventually buy 
up the entire Chinese company. ‘The Chinese Government 
also has the right, at any time, to abolish the one-third dis- 
tribution of profits to the Marconi Co. by the payment of & 
luinp sum to be determined by negotiation, but not to exceed 
£300,000. The company is to utilise materials produced m 
China in preference to iinported materials in all cases m 
which such materials are neither lower in quality nor higher 
In price than the imported materials. Chinese will be em- 
ployed on the personnel as far as possible, and as soon &8 
the company’s works sre in operation a school will be 
established for the technical education of students, the 
pie of the school to be borne by the company.—T. ¢& T. 

ge. 


ne nee” - 


S 


i No. 2,190, Novemage 14. 1919.) THE ELECTRICAL REVIEW. 629 


Vol. 


Electric Soldering Irons.— Following on Mr. C. Tarnbull’s 
article on the construction of electric soldering irons, we 
have received from him the heating element of an iron which 
has burnt out, and we reproduce herewith a photograph of it. 
The screwed portion of the copper rod, it will be seen, has 
been worn and corroded away in the manner described m 
his article, with disastrous consequences to the element. The 
design of tHe tool is obviously inherently bad, and betrays a 
lamentable lack of workshop experience on the part of its 
author. Even if an intimate contact could be obtained in 
the first instance between the screw and the head, the design 
would still be wrong, for the continual expansion and con- 
traction of the two parts must inevitably destroy that close 
contact in a short time, and bring about an excessive heat 
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adient across the surfaces, overheating the element and 
Sudane the screws; eventual breakdown is then a foregone 
conclusion. Mr. Turnbull's design, in which the shank and 
the head are made in one piece, oflering the minimum re- 
sistance to the flow of heat, 1s obviously the correct engineer- 
ing solution of the problem, and it presents no serious diff- 
culties in manufacture. te 

The moral of the matter, to our mind, is that manufacturers 
who receive complaints regarding their products, emanating 
from reliable sources, ought not to permit them to be dealt 
with by the clerical staff, but should see that they are brought 
to the notice of their competent technical staff. 


Hours of Work.—In Mr. R. E. Graves chapter, in the 
annual report for 1918 of H.M. Chief Inspector of Factories, 
he reports that in 1913 the actual hours of work in different 
trades were considerably below those permitted by the Acts. 
The outbreak of war, however, pave rise to a considerable 
extension of hours even beyond those ordinarily allowed. For 
a time the lengthened hours had, generally speaking, the 
desired effect of increasing output, though not in full pro- 
portion to the hours worked, but it gradually became apparent 
that such hours were not profitable in the long run. Experi- 
ence led to a further reduction in hours, and an interesting 
feature was the increasing number of cases in which work 
before breakfast was abandoned. The shortening of hours 
was mainly achieved by : (1) The one-break day system, under 
which work commences after breakfast and only one meal 
time is allowed; (2) the two day-shift systerin, under which 
Work is carried on by two shifts of workpeople, each working 
from six to eight hours daily ; (3) the five-dav week system, 
under which no work is done on Satu rday. During the past 
year, the last-named system has been adopted in numerous 
Works in a wide range of industries throughout the country. 
It is remarkable how few cases are recorded throughout the 
reports of firms which, having once tried the new systein, 
lave reverted to the old. In practically all the cases men- 
tioned, the reversion was due solely to objections on the part 
of the workpeople. The chief objections appear to be: (i) 
That breakfast before starting means increased consumption 
of coal and gas; (ii) that the interval between breakfast and 
inner 1s too long, unless a short break is allowed during the 
morning spell, or light refreshment is sent round: (iii) that 
confusion is caused In the home, and hardships to the house- 
1e The two day-shift systerin consists in two day shifts of 
sx to eight hours each. usually between 6 a.m. and 10 p.m. 
any beak the second shift takes over from the first without 

Oreak, but sometimes there is a short interval between. 

i e Inspectors report that in very few cases have any objec. 
Hosa been raised by the workpeople: but that. on the con- 
hee those questioned at several factories have expressed 
melas ae Pleased with the svstem, They also report 

at no particular administrative difficulties have been experi 

oe ndividual works in a fairly wide range of ind Pr 
ave ound it convenient ae t fr REO 1n ustries 
work on Saturd } >° adopt a five-day week, with no 
e ay. but there are no signs at present that it 


8 likely wore 
ae foresee very attractive generally either to employers 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Engineers.—Mr. J. TowNLey, acting 
borough electrical engineer at Barnsley, has been appointed 
chief assistant electrical engineer of the Sunderland Corpora- 
tion Electricity Department, at £522 per annum, in succes- 
sion to Mr. S. R. Windle, who has been appointed electrical 
engineer of the Doncaster Corporation electricity works. 


General.—We learn from Mr. W. M. Morbey that Major 
A. E. Levin, T.D., R.E. (T.), who was for some years asso- 
clated with him and his late partner, Mr. R. A. Dawbarn, 
has now returned from overseas military service, and has 
joined hin as partner. The firm will be known as Mordey 
and Levin, and will carry on practice at 82, Victoria Street, 
Westininster, S.W. 1. 

Mr. W. A. Reynoups bas been appointed to succeed Mr. 
C. W. U. Adamson, who is now in England, as Victoria 
manager for Messrs. Babcock & Wilcox, Ltd. Mr. Reynolds 
Was sent from head oftice to supervise the erection of the 
boiler house equipment at the Newport power station. Mr. 
A. E. Peerer, consulting electrical engineer, formerly asso- 
ciated with Messrs. Kay, McNicol & Co., Sydney, has been 
appointed manager of Messrs. W. G. Watson & Co., Ltd.— 
Commonwealth Engineer. 

Mr. F. Cuampers, the foundry general manager of the 
Stanton Ironworks Co., Ltd., is retiring from that position, 
and his place is being taken by Mr. P. H. Wilson. Mr. 
Chambers is retaining his seat on the Stanton board, and 
will continue to act as consulting engineer to the company 
in connection with their foundry business. 

The Rt. Hon. Lord HerscHeLL, K.C.V.O., has been elected 
a director of Marconi’s Wireless Telegraph Co., Ltd., and the 
Marconi International Marine Communication Co., Ltd. 

Mr. W. E. SOWTER, Mayor of Bedford, in inspector of the 
electrical section of the telegraph department of the Midland 
Railway between Leicester and Southend, and is chairman of 


_ the Corporation Electricity and Street Lighting Committee. 


Mr. GREENSLADE, chief of the electrica] engineering depart- 
ment, Cork Technical School, has resigned in order to take 
up another appointment. 

Coun. J. CALVERT, who had conferred upon him the Free- 
dom of Middlesbrough last Friday (7th) on relinquishing the 
mayoralty after four years, has been chairman of the Gas 
and Electricity Committee since 1910. 

Lieutenant J. E. CHAMBERLAIN, City of Edinburgh Fortress 
Engineers (Electric Lights Companies), has been granted 
the local rank of captain whilst cominanding a company, with 
effect from August Ist. Captain Chamberlain was gazetted 
tu the corps in August, 1916. 

Warrant Telegraphist H. J. Masos has been appointed to 
the Africandcr for charge of Bathurst wireless station. 

In the Nottingham elections Mr. R. H. Swain, who had 
filled the office of chairman both of the Electricity and Tram- 
ways Committee, was defeated. The Labour Party contested 
nine seats and won seven, the opposition to Mr. Swain being 
founded partly upon objection to present high tramway fares 
and the want of success attending the electricity undertaking. 
Mr. Swain has been acting also as chairman of a committee 
of East Midland authorities which has been constituted to 
further an extensive scheme of electricity supply. 

Mr. J. H. Davies, registrar of the University College of 
Wales, has been elected Principal in succession to the late 
Dr. T. F. Roberts. 

Congratulations to Alderman DUNCAN WATSON upon his 
election as Mayor of St. Marylebone Borough Council. | 

Mr. G. T. MILNE, O.B.E., who was in 1912 appointed H.M. 
Trade Commissioner in Australia, and in 1917 H.M. Senior 
Trade Commissioner in Canada and Newfoundland, has been 
appointed commercial secretary (Grade I) at H.B.M. Lega- 
tion. Havana. He is proceeding from Montreal to Havana 
on aie 30th. 

Mr. N. T. Tate has been appointed chief clectricia 
Messrs. John Bowes & Partners’ Collieries at Marley mah 
we ae 

ir Auckland Geddes, the President of the Boar O 
has appointed Captain G. T. RAMSDEN, M.P., to be bie Pre 
gaa Private Secretary. 

r. R. E. ENtHEVEN, C.LE.. has concluded his w 
we Board is Trade A on oiler of Import a ey 
us services Nave aceardinyly bee a pena 
the India Office. HY Deen replaced at the disposal of 

Colonel W. F. A. Wapna, V.D.. who was vj Anan 
of Barrow Corporation Electricity Committee T 
succeeded Alderman Smith as chairman until Norena i 
when he lost his seat as a councillor, was M a ee 
co-opted by the Town C 5 S on Monday last 
iil ped, therefore ine and elected Mayor of Barrow 

s Doped, therefore, tha Wi Hiontaa bea _ 
Mae rte ones co nes continue his chair. 


Obituary.-..Mk. E. S. MOULDEN.-~ The de 
cently in Adelaide, S. Australia. ot ea ae Su Aes 
resistant cle eG LEE. AMIMech.B.. ago Mov hief 
assistant electrical engineer to the Adelaide Municipal Tr 
ways Trust—Commonwealth Engineer, Í pa! tram- 
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NEW COMPANIES REGISTERED. 


Lighting and General Traders, Ltd. (160,326).—Private 
Registered November oth. Capital, £4,000 in £1 shares. To take 
over the business carried on by C. B. Bennett at 7, Butler Street, Moor 
Lane, E.C., as the ‘ Lighting Nccessories Co., and to carry on the business 
of lighting accessories merchants, &c. The subscribers (each with one share) 
are: C. B. Bennett, 7, Butler Street, E.C. 2, lighting accessories mMer- 
chant; J. G. Kirkland, 45, Bedford Road, Harrow, electrical manager. The 
first directors are not named. Qualification, 5 shares. Solicitors: Armitage 
and Armitage, 53 and 54, King Wiliam Street, EC. 


Dewhurst and Partner, Ltd. (169,314).—Private com- 
pany. Registered November Sth. Capital, £0,000 in £L shares. To carry 
on the business of ironlounders, mechanical engineers, manufacturers of 
electrical apparatus and implements, we. The subscribers (each with one 
share) the: H. Marryat, 28, Hatton Garden, E.C. 1, engineer ; M. Dew- 
hurst, Sandown, Southwood Road, New Eltham, engineer. The first direc- 
tors are: H. Marryat and M. Dewhurst (both permanent). Registered office : 


28, Hatton Garden, E.C. 
Pimm & Burrows, Ltd. (160,332).—Private company. 


Registered November bth. Capital, £1,000 in £l shares. To carry on the 
business of consulting, mechanical, gas, electric light, and electrical engi- 
neers, iron and brass founders, tuol makers, agents for the sale, purchase 
and hire of and dealers in machinery, &e., and to enter into an agreement 
with A. W. Pimm and L. Burrows. The subscribers (each with one share) 
are: A. W. Pimm, 36, Southwark Bridge Road, S.E. 1, engineer. L. Bur- 
rows, 2, Queensway, Lincoln, engineer. The first directors are: A. W. 
Pimm and L. Burrows. Solicitors: G. and G. Keith, 18, Southampton 
Strect, W.C. Registered office : 36, Southwark Bridge Road, S.E. 1. 


Vickers-Brazil, Ltd. (160,367).—Private company. Re- 
gistered November 6th. Capital, £10,000 in £1 shares, Objects: To carry 
on the business of engineers, shipbuilders, armament manufacturers, elec- 
tricians, &c. The subscribers (each with one share) «are: F. J. Abbott, 47, 
North View Road, N. 8, clerk; E. J. Alldis, 18, Macdonald Road, E. 7, 
clerk. The first directors are to be appointed by the subseribers. Solicitors : 
Linklater & Co. Registered office : Vickers House, Broadway, Westminster. 


Marconi Scientific Instrument Co., Ltd. (160,228) .—Pri- 
vate company. Registered Novembr Ist. Capital, £12,000 in £1 shares. 
To carry on the business of electricians, engineers, manufacturers Of tele- 
graphic apparatus, &c. The subscribers (cach with one share) are: H. W. 
Allen, Camborne, Langley Park Road, Sutton, company director; W. W. 
Bradfield, 1, St. James’ Place, S.W., company director, The first directors 
are: H. W. Allen, W. W. Bradfield, W. W. Drury, ©. Mitchell and A. W, 
Ward. Secretary : A. We Ward. Solicitor: G. Rendel Bishop, Marconi 


House, W.C. 
Compression Starte 


company. 


r and Switchgear Co., Ltd. (160,220). 
— Private company. Registered November Ist. Capital, £12,000 in £1 shares. 
Objects: To carry on the business of manufacturers ol and dealers in motor 
starters, dynaimos, motors, switchgears, motor cars, electrical cars, and 
electrical accessorics of all kinds, general electrical and motor engineers, &c. 
‘The subseribers (each with one share) are: R. Lomas, Brook Villa, Stock- 
port, electrical engineer; U. B. Morten, Glebe Cottage, 38, Hall Street, 
Stockport, cotton and cotton wiste merchant; F. N. Robinson, 55, Avondale 
Road, Edgeley, Stockport, electrical engineer, The first directors are: 
Lomax, G. B? Morten, and T. N. Robinson (managing director). Qualifica- 
tion, 1300 ordinary shares. Solicitors: F. Newton & Son, 85, St. Peters- 
gate, Preston. Registered office : Penny House, Lancashire Hitl, Stockport. 


Lesco, Ltd. (160,193).—Private company. Registered 
October Bist. Capital, £20,000 in £l shares. To carry on the business of 
manufacturers of electric lamp bolders and other electrical and mechanical 
The first directors are: V. Hope, The Firs, Whirley Grove, 
T. M. Kirkby, White Cottige, Knutsford, Cheshire; 
Birkdale, Southport; 1. A. Liiton, Exeter 
Bramhall, Cheshire; W. O. Ingham, 


sundries, We. 
Macclesfield, Cheshire; 
J. Messulam, 19, Aughton Road, 


llouse, Buston; J. W. Flohr, Mossley, 
Stanley Lodge, Forton, near Garstang, Lanc». ; C. H. Ingham, Overton, 
Hale, Cheshire. Secretary : J- W. Flohr. Registered office : 


Seddon Road, 
Lloyd's Bank Buildings, King Street, Manchester. 


Hyde & Thomson, Ltd. (160,322 _—Private company. 
Registered November 5th. Capital, £2,000 in £1 shares. Objects : To carry 
on the business of electrical engineers, manufacturers of and dealers in 
machinery for use in connection with the generation, distribution, supply, 
accumulation and employment of electricity, india-rubber manufacturers, steel 
and iron merchants, Xe. The subscribers (each with one share) are: A. W. 
Hyde, Queen's Dock Chambers, Hull, electrical engineer; N. K. Thomson, 
ILantilton House, Totiey Brook Road, near Sheffield, electrical engineer, The 
first directors aie: A. WwW. Hyde and N. K. Thomson (both permanent, sub- 
jeet to holding 100 shares cach). Solicitor: T. H. Goodwin, 15, Coleman 


street, E.C. 


Eyquem Sparking Plugs, Ltd. (160 2a E com- 
Registered November 3rd. Capital, £10,000 in £1 shares. ‘To carry 
on the business of manufacturers of and dealers in sparking plugs and all 
component parts, magnetos, electrice generators, &e. Phe subscribers (each 
with one share) are: A. R. E. Pain, 13, Telferscot Road, Balham, S.W., 
solicitors clerk; H. F. Hellings, 8, South Esk Road, Forest Gaw, E, 7, 
solicitors clerk. The subscribers are to appoint the first directors. Regis- 
tered ofice: 2, Gerrard Place, W. L 


Reavell-Mossay Pneumatic Tool Co., Ltd. (160,298).— 

November db. Capital, £5,000 in £1 shares. 
f manufacturers’ of and dealers in pneu- 
matie and other tools, implements, machiners and apparatus, mechanical, 
bvdraulic, electrical and consulting engineers, &e., and to enter into (a) a 
licence to be granted to the company by the Societe Anonyme des Ateliers 
Leonard Rocour of first part, F. Eloy of second part, and the company of 
the third part; (b) an agreement with Reavell & Cos Ltd.; and (c) an 
agreement with Mossay & Co., Ltd. The subscribers (each with one share) 
are: P. A. H. Mossos 322, Norwich Road, Ipswich, engineer; W. Reavell, 
Broadwater, Ipswich. engineer. The first directors are: P. A. H. Mossay 
and W. Reavell. Qualification, £1. Registered ofie: T, Princes Stret, 


Westminster. 


Greenweil and Irwell Rubber Co., Ltd. (160,288).—Re- 
wistered November $th. Capital, £800,000 in 400.000) ordinary shares and 
400 (00 74 per cent. cumulative preference , shares, all of £1 each, to 
acquire the businesses of L Frankenburg & Sons, Ltd., and the Irwell and 
Kastern Rubber Cos Ltd., and to carry on the business of manufacturers 
and dealers in india-rubber and teather poods, woven fabries, electric 
belting, boots, shoes, levpinws, gaiters and other poads, 
rubber growers, Ac. The minimum cash subscription is 10 per cent. of 
any shares offered to the public. Fhe fiest directors are: J. Tinto, Kelvin- 
dale, Timperley, Cheshire; M. Frankenburg, 4, Park Lane, Kersal, near 
Manchester: S Frankenbing, Bic K house. Fresbfield, Lancs. ; S. T, Rowe, 
Dunoon, Wilbrahain Road, Alexandra Park, Manchester; R. Standing, 221, 
Urmston Lane, Stretford, Lanes,; R. Colsell, Bury Wood, Sewardstonebury, 
Chingford. Essex; J. G. ‘Tinto, Kelvindale, Timperley, Cheshire. Qualifi- 
cation, £5000 ordinary shares. Remuneration, £850 each per annum, 
Solicitors: Bedell & Driver, 24, Cross Street, Manchester. Registered office: 


Greengate Rubber Works, Salford, 


pany. 


Private company. Registered 
Objects: To carry on the business o 


of 
cables, Pose pipes, 


East Lancashire Motors, Ltd. (160,317) Private con 
pany. Registered November 5th. Capital, 000 in £1 shares, Obi - 
Yo carry on the business of mechanical, electrical, general and motor ae 
neers, Ke. , Che subscribers (each with one ordinary sbare) are: W. F Te 
end, 17, Brooklands Terrace, Blackburn, cashier, A. R. Potts 3 J Ae 
Street, Blackburn, motor engineer, The first directors are not an E 
gistered ofice: 19, Railway Road, Blackburn. UER 


A Group of New Telephone Companies.—The South 
Wales and Monmouthshire Telephone (New System) CO. Lid his 
been registered with a nominal capital of £1,000 in £1. Shires The 
objects are as indicated by the tide. The first directors are: F., T Jack - 
20, Herne Hill, S.E. 24, manufacturer; C. Cochran, 33, West Raa Sire, 
Glasgow, solicitor. The company is a “private ™ one. Secretary: F S 
Juk n aS W. and W. Stocken, 49, Leadenhall Street EC Th 
registered office is i:i : a : . 1. P ees ee i 
ae ered office is at Hollingsworth Works, Martell Road, West Dulwich, 

The following have als €e episte > particula i imi 
fa. eee lso been registered, the particulars being similar w 

Bristol and West of England Telephone (New System) Co., | 2) 

Liverpool Telephone (New System) Co., Ltd. Aree Pes eunpeare 

Sheeld Telephone (New System) Co., Ltd. (160,252). 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Yale Electric Power Co., Ltd.—Capital, £20,000 in 3,3) 
preference shares of £1 exch and 668 ordinary shares of £25 cach Return 
dicted August 13th, 1919. 800 preference and 668 ordinary shares tiken up 
£15,300 considered as paid on 400 preference and 600 ordinary. £1,709 ae 
ee as paid on 68 ordinary. Mortgages und charges, £1,750 debenture 
> . 


CERESA EE EE 


CITY NOTES. 


The directors of the Llektrizitats A.G. 


German corm H. Poege, of Chemnitz, recommend 
Companies. a dividend at the rate of 17 per cent. lor 


. 1918-19, this comparing with 28 per cent. 
in the preceding year. It is proposed to increase the share 
capital from 6,000,009 to 12,000,000 marks (£300,000 to 
£600,000 on pre-war basis). 

The Brandenburgische Karbid und Elektrizitats Werke 
A.G., of Berlin, has declared a dividend at the rate of 7 per 
cent. for 1918-19 out of net profits of £16,000, as compared 
with the same rate and net profits of £15,000 in the pre- 
ceding year. It was stated at the annual meeting to be 1n- 
possible to foresee the financial results of the Norsk Elektio- 
Kemisk A.S., which had to contend with special dilficultics. 

The report of the Wotan Werke A.G., of Letpsig, for 1919-19 
states that the production was prejudicially affected by the 
reduction in the length of the working day, strikes, and the 
disinclination to work, although an improvement has taken 
place recently. After allocating £9,000 to depreciation, as 
against £5,000 In 1917-18, the accounts show net profits of 
£29,000, as compared with £59,000 in the preceding year. 
A dividend at the rate of 15 per cent. has been declared, as 
contrasted with 25 per cent. in 1917-15. 

The directors of the Kabelwerk Rheydt A.G., of Rheydt, 
reporting on the year 1918-19, states that the undertaking 
was well employed in general. Including the balance forward 
the accounts show net profits of £47,000, as compared with 
£150,000 in I9L7-18. By the appropriation of £70,000 from 
the reserve fund for the tax on war profits, the sum available 
for disposal becomes increased to £117,000, out of which a 
dividend at the rate of 30 per cent. has been declared, this 
contrasting With 40 per cent. in the previous year. The 
report states that no clear idea can be gained as to the 
future owing to the scarcity of coal and other raw materials. 

The report of the Berliner Elektrizitats Werke AG., of 
Berlin, whose works in Berlin were taken over by the munt 
cipal council a few years ago, states that the Bill for the 
socialisation of the undertakings of the electricity supply 
companies could have a considerable influence upon the latter 
and upon the company’s Leopold colliery. “The owners must 
expect and demand compensation according to the intrinsic 
value of the undertakings managed and developed by them. 
The compensation hitherto held in prospect, which was bas 
simply upon the payment of the book value, was neither Just 
nor economie. So far the dividends paid by the undertak- 
ings closely associated with the company had not experience 
any large decline. The net profits in 1918-19 are returned at 
4781000) marks (pre-war £289,050), as compared with 
5.749.000 marks (£257,450) in the previous year, and the 
dividend falls from 10 per cent. in 1917-18 to 8 per cent. lat 
year. 

In his speech at the annual meeting, ov 
November 6th, the chairman (Mr. J 
Supply Corpora: Stone) said that the gross revenue Was 

tion, Ltd. £7238 more than in 1918, but the sum 

taken into net revenue accounts was g9 
less than the corresponding figure in 1918. A year ago he 
pointed ont that unless thev were given power to increas 
their charges to consumers the increasing cost of coal, wages, 
&e., would deprive shareholders of any return on their 1m- 
vestment, and this was what had happened. They were not 
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peculiar in that respect; other companies carrying on a similar 
business were in a like position. Although the Electric Light- 
ing Acts gave unrestricted authority to the Board of Trade 
to increase Maximum rates where a good case could be shown, 
the practical effect on them of the passing of the Statutory 
Undertakings (Temporary Increase of Charges) Act, 1915, 
had been that they could not obtain any increase in their 
maximum rates of charge unless the increased rates were 
such as to leave their dividend 25 per cent. below the pre-war 
rate. They had not yet succeeded even in getting such in- 
creases as Would give them that reduced dividend, but they 
hoped to do so, and he trusted that the authorities would 
enable them to do something better. The pre-war dividend 
upon which this calculation had to be based was the average 
of the years 1911-12-13, in their case only 2 per cent., they 
being in course of development and their plant not fully 
employed. Unless, therefore, the authorities would agree to 
revert to the procedure under the Electric Lighting Acts on 
which the capital was subscribed, they were debarred from 
earning a proper return on their money, and deprived of the 
means of extending their operations to fulfil their statutory 
obligations. Again, in most of their undertakings they had 
an agreement wifh the local authority fixing the maximum 
rate to be charged Irrespective of the rate authorised by the 
order. Although these maximu rates appeared in the old 
days to be fair and reasonable, they were, under to-day’s 
conditions, much too low. In most cases they were Od. per 
unit, whereas a rate of Yd. was frequently allowed by the 
Board of Trade under present conditions. Certain local 
authorities were willing to mect them, and had waived their 


rights under these agreements, but it would probably be 


necessary to proceed under the Courts Emergency Powers 
Act in order to vet this hardship removed in all cases. In 
order that shareholders and the public inight really appreciate 
the effect which war restrictions and the enormous increase 
in coal and wages had had on their undertakings he would 
give them corresponding figures for 1914 and the past year. 
In 1914 the balance to net revenue account was £17,553; cn 
1918 £13,161. If they excluded) Dumbarton, where they 
bought in bulk, and also interest on investments, the com- 
parative figures were: 1914, £10,280; 1918, £2,031; thus they 
were £8,200 down. In these undertakings in 1914 they sup- 
plied 1,416,584 units, whereas in 1915 they sold only 1,261,593 
units. ‘The Increase in the average selling price was 12 per 
cent., but on the other hand, the cost of production had 
risen 75 per cent. 
TOES 1915. Increase. 
Coal T £35,040 bes £9,704 bes £4,664 

Stores £ 565 res £ 945 Ki £ 350 

Wages ... £4,355 kek £7,031 ii £2,646 


The two important holdings which they had in other com- 
panies, namely, 30.190 ordinary shares in the Dumbarton 
Tramways and 4,600 ordinary shares of £5 each in the Hendon 
Electric Supply, had yielded dividends of 5 per cent. and 
13 per cent. respectively. As to the future, the managing 
director reported a good demand for new connections, and 
every effort would be made to secure an increase in their 
charges to a figure which would enable them to earn a 
reasonable profit after providing for burdens which had been 
put upon them by the phenomenal rise in coal and wages. 


Electro Bleach & By-Products, Lfd.—Mectings are called 
for to-day at Manchester to consider the proposed increase 
In the nominal capital from £180,000 to £450,000. Tt is pro- 
posed to issue 80,000) preference of £L each and 80,000 
ordinary shares of 10s. each, Ln the circular explaining the 
Pon the company states that the Government advanced 
LUG 218 for an extension of plant. machinery, and buildings 
on the company’s property at Middlewich, and under the 
ixreement between the company and the Government a 
sum of £35,891 remains to be repaid. when this plant, 
machinery, and buildings will become the property of the 
company. The new plant. machinery, and buildings are 
now available for the ordinary trade of the company. The 
Hee la purchased the Whole of the plant, machinery, 
works at Mid Wey ned by the Government on the company’s 
the whol à e ie for £10,000. It 1s proposed to redeem 
The yee et ee debentures, namely, £50,500, 
Prot ie l e poai a extensions and development. 
ELAR: L916 ae oa our years as follows: 1915, 
preference dividend vw, 1917, £48,068; 1918, £60,751. The 
On the ordinary akan gon dey cent. for each of these years 
for 1917 10 ate ear og an 1915 and 1916 7 per cent. was paid, 

nt., and for 1918 124 per cent. 


Pies ponner, Ltd.—Dividend of 2 per cent., free of 

presivtion : O a as written oft for bad debts and de- 

income tax. Aft i ea, and £750 is pnt to reserve for 

En n deducting the debit balance of £3,721 

carried iowa. says the Financial Times, ESG is to be 
AIl 


New 9 = ` 
behalf eae of Capital. — The Board of Trade, acting: on 
under Daina a have granted a general licence 
X C | > Dr 2 : 
of the Realm Regulation 30F, permitting 


Issues of capital for f i 
: apite Which a licenc ; 
required under that Regulation. pe ON Treasury is 


Drake & Gorham, Ltd.—The report for the year ended 
June, 1919, states that after payment of all charges, including 
bonuses due to staff, and providing for contingencies, there 
is a net profit of £27,146, plus £6,702 brought forward, mak- 
ing £34,839. A dividend of 10 per cent. for the year requires 
£12,500; goodwill is written down by £5,000; and there is 
carried forward, subject to deduction for excess profits duty, 
£16,339. The turnover shows a considerable increase on that 
of the previous year, which was itself a record, and although 
a number of war contracts were cancelled the work in hand 
on June 30th compared favourably with that of the previous 
year. Tbe business of the wholesale department continues 
to expand as well as the sphere of its operations. This branch 
has since been transferred to a separate company, registered 
as Drake & Gorham Wholesale, Ltd. The Rockingham works, 
Newington Causeway, has been fully occupied, and shows 
sutisfactory profits. ‘The directors have voted £1,621, being 
part of the extra remuneration to which they are entitled 
under the articles of association, towards the staff bonus 
account. Mr. Holbrook Gaskell, O.B.E., until lately the chief 
engineer of the United Alkali Co. has accepted a seat on the 
board. K 

Erinoid, Ltd.—At the fourth annual meeting, held on 
November 6th, Mr. Andrew Binnie, criticising the attitude 
of the Inland Revenue and the Board of Referees, said tbey 
drew no distinction between a cash-across-the-counter tea- 
house and a new and progressive manufacturing industry. 
They had cramped new enterprises, and in doing so bad 
probably lost more in income tax than they bad gained in 
duty. The accounts of the company for the year showed a 
decrease of £7,000 in trading profits, due to increased cost 
of raw material and to increased wages, They might have 
passed the increase on to the consuiner, but theirs was a 
permanent peace industry with great possibilities, and they 
preferred not to increase their prices, but to maintain and 
Increase their goodwill at Lome and abroad. Their accumu- 
lated profits had now been crystallised in the form of bonus 
shares and applied as working capital. There were signs 
that the year would be a record one. The report, and a 
dividend of 15 per cent., were passed. 

Anglo:Portuguese Telephone Co., Ltd.—Mr. H. Allen 
presided at an extraordinary general meeting held on Noven- 
ber 6th, at which a resolution was passed increasing the 
capital to £500,000 by the creation of 300.000 shares of £1 
each. He said that the tune had arrived for the directors to 
bring forward comprehensive proposals for meeting not only 
their immediate capital requirements but their prospective 
needs for the next three or four years. Having reviewed the 
progress of the company, he said that the issue of £250,000 
Immediately contemplated just doubled the present capital. 
Much of the outlay now in contemplation represented work 
held up during the war, and which must now be energetically 
prosecuted without further delay. The speaker described 
the plans of the company for extensions at Lisbon and Oporto 
for which material, &e., had been ordered and the work of 
building commenced. ‘The new issue would be offered for 
public subscription, priority being given to existing share- 
holders. They were awaiting Treasury sanction to the issue. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned to be officially quoted :— 

Midland Electric Corporation for Power Distribution, Ltd.— 
40,000 7 per cent. cumulative preference shares of £5 each 
fully paid (Nos. L to 40,000). 

Newceuastle-upon-Tyne Electric Supply Co., Ltd.—66.000 adl- 
ditional 5 per cent. preference shares of £1 each, fully paid 
(Nos, 1,255,257 to 1,354,256). 

Application has been made to the Committee to appoint 
special settling days in :— 

Stotherg & Pitt, |L.td.—I84,085 ordinary shar à 
fully paid (Nos. L to 184,085). i PETA AN 

And to allow the following to be officially quoted :— 

Torquay Tramways Co., Ltd.—120.000 ordinary shares of 
£1 each, fully paid (special application), i 


Prospectus.—The Edison Swan Klectrie Co. Ltd.—The 
prospectus is now before the public offering for ‘ile 360 OW) 
shares of £1 each at 2ls. Gd. per share. Applications have 
already been received from business friends of the company 
for 110,000 shares, and these applications will be aecented a: 
full. Applications from existing shareholders will pone 
preferential treatment. The purposes for which Net vital 
is required were described in the speech delivered by ili 
chairman at the recent meeting, and reported in our I a 
Issue. The list closed on Tuesday the issue h ; r las 
much over-subseribed. T ssue having been 


Amazon Telegraph Co., Ltd.—The report for th : 
ended June 30th, 1919, shows a gross revenue of Eaa 
and working expenses amounting to £33,413 After a 
£2,579 for Income tax, £337 for depreciation of i aie ng 
£11,658 for debenture interest, £11241 for sinki iin rae 
putting £16040) to general reserve, a dividend of 44 oe 
less Income tax, is to be paid, leaving £6,975 4 per cent., 
forward, Comnnunication between P; a i a ed 
maintained throughout the whole nea Manaos has Deen 


Fuller’s United Electric Work ; 
on preference shares for the eraa dividend 
e rate of 8 per cent. per annum. ptember at 


e 
a 
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Ruston & Hornsby’s, Ltd.—Interim dividend on the 
ordinary shares for the past half-year at the rate of 5 per 
cent. per annum, less tax. 


West India & Panama Telegraph Co., Ltd.—Interim divi- 
dends for the six montbs to June 30th, 1919, of 6s. per share 
on both the first and second preference shares. 


West African Telegraph Co., Ltd.—Dividend at the rate 
of 4 per cent. per annum, free of tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

Tre floods of new issues which are appearing these weeks, 
and which are supposed to be so numerous on account of the 
possibility of the Government issuing premium bonds, un- 
doubtedly had some effect in checking business in existing 
securities. At the same time, this check was so compara- 
tively slight that it has made little difference to the activity 
of markets where speculation rules. The unexpected rise in 
the Bank Rate on Thursday last imposed sharp but tem- 
porary restraint upon Stock Exchange trade. Investment 
stocks of the best class fell heavily, dragging with them 
quotations in the speculative markets also. The latter, how- 
ever, recovered from the Bank Rate surprise, but upon fresh 
rumours as to a likelihood of yet another advance this week 
in the Bank winimun, markets became heavy, and wany 
Investinent securities are lower on balance. 

The armistice anniversary inevitably turns men's minds 
to what- was happening a year ayo, and it is interesting to 
compare a few prices to show the trend of values for the 
twelve months. City of London shares are now 113, being 
278. 6d. lower, and County ordinary at 9% show a fall of 
32s. 6d. Westminsters at 5§ are 1} down, and Kensingtons 
at 42 are 10s. easier. Brompton’s at 53 show a 15s. fall, and 
so the list might be extended. 

Cable shares, on the other hand, are distinctly better. 
Eastern ordinary at 166 is 3} up, Westerns at 13 are 10s. 
higher, and Eastern Extensions at 164 have gained equally. 
Marconis have gone up from 4% to the present price of 6 7-16. 
West India and Panama were 12 a year ago, and are now 
25s., rather nomnial as a matter of fact, on account of the 
company passing its dividend; at any rate, it has declared 
dividends only on the first and second preference in the 
recent announcement. 

Quoting a few industrials, Underground incoine bonds, now 
standing at 904, are a point down. Edisons at 25s. are half-a- 
crown up. General Electrics at 2 are the equivalent of £2 
higher in the old £10 guise of the shares. Henleys at 24 
have not moved, and India-Rubber shares at 17} are also 
stationary. The twelve months have proved profitable so far 
as Stock Exchange business is concerned, nor is there any 
particular Indication of activity falling away. Stock Exchange 
men, however, are under no illusion as to the permanent 
character of any buovancy in their markets, and they frankly 
confess that they are glad to have had the opportunity of 
making a little hay although the sun is not shining. 

Underwriters of the Indian Electric Supply and = Traction 
issue were landed with a fair portion of their obligation, 
and some of them apparently felt aggrieved at the prospectus 
not being more lavishly advertised. © Others, however, pos- 
sibly older hands at the game, professed quiet amusement at 
the indignation of the first-named, and as the issue is quite 
a good one, it is probable enough that when the shares get 
more firmly placed into the hands of the investors, there 
will be premiums established on the preference. The 
Edison-Swan Electric has been offering 360.000 new shares 
of £1 each at 2ls. 6d. The list was due to close on or before 
to-morrow (Saturday), but the shares were over-subseribed 
by Tuesday afternoon. The prospectus stated that applica- 
tions for the purchase of 110.000 shares had already been 
received from’ business friends of the Edison-Swan Co., 
and will be accepted in full. The issue is quite a good one, 
and it is not likely that anyone who receives an allotment 
will regret the subscription. At 25s. the old shares are 1-16 
lower, Siemens advanced to 29s. 6d. and Babcocks to 33. 

The electric lighting market is not much affected by the 
more favourable conditions or suggestions put forward in 
connection with the Government scheme, but these. however 
have had the effect of causing certain selling orders to be can- 
celled, and are bound to exercise a strengthening influence 
upon the market, where they have been received with a good 
deal of quiet satisfaction. Two or three of the City shares 
are better, but of the West-End group, Bromptons, with » 
ds. fall, are the ouly shares that bave moved. Drake and 
Gorham, the well-known electrical engineers, have raised 
their dividend to l0 per cent., which is double the amount 
distributed two vears ago. ‘The balance sheet shows a strong 
position. 

The excitement over Marconis has subsided to soine extent 
Preparatory, of course, to the meeting, at which will be 


announced the price of issue of the new shares. This meet- 
ing is fixed for Thursday in this week. Marconis, after being 
bg, reverted to 6 7-16, and the subsidiaries are lower, Marines 
at 3, Canadians 14s. 9d., and Aiericans 31s. 9d. Expecta- 
tion is looking for fuller details regarding the exchange of 
American Marconis into Radio Electric shares. One new 
preferred of õ dols. and one new common of unfixed de- 
nomination are ollered to holders of American Marconi shares. 
the Anglo-Portuguese Telephone meeting produced an inter 
esting speech, at which the chairman remarked that this was 
the oldest Anglo-foreign telephone company now in existence. 
‘Lhe capital is to be increased to half-a-million sterling by the 
creation of 300,000 new shares. The company is going to call 
up instalinents very slowly, the idea being to avoid laying too 
heavy a load upon the company’s profits while the new 
developments are being carried out. The ordinary shares 
stand at 19s. ex dividend, and the ò per cent. debenture stock 
18 quoted about 90. 

Home Railway stocks have weakened. Tn addition to the 
Bank Rate, there are unpleasant labour rumours to depress 
the prices. British Electric Traction ordinary has gone back 
to 404. Mexicans are’ flat. Anglo-Argentine Tramways fur- 
ther strengthened. It is confidently hoped that the company 
will soon start paying off the dividend arrears that have 
accumulated. The first preference last received a dividend in 
June, 1917, and the second preference have had nothing since 
December, 1915. Both classes are £5 shares, and are fully 
pud. The 5 per cent. and 44 per cent. debenture stocks have 
risen to the common level of 694. Para Electrics are better 
at 44, Brazilian Tractions at 604, Canadian General gained 
3 points at 128%, but at 13874 Shawinigans are a point or s 
down. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Homer ELECTRICITY COMPANIES. 


Dividend Price 


—m Nov. 11, Yield 

1917. 1912, 1919. Rise or fall. p.c. 
Brompton Ordinary.. oo .. 10 8 5} —} £619 4 
Charing Cross Ordinary .. ok 4 4 83 is BRA 
d^. do. do 44 Pref.2.. 44 44 8 = 710 0 
Chelseas.. i ot ws oa 5 8 8 — 5 00 
City of London Ay T si 8 8 11? +3 7 0:10 
do. do. 6 percent. Pref... 6 6 9 — 699 
County of Londen .. = oy 7 1 od — 75 5 
do do.6 percent. Pref. 6 6 94 +h 699 
Kensington Ordinary bes ae 1 6 4: — 6 6 4 

London E'ectric ss zi .. Nil Nil 1 — 
do. do. 6 percent. Pref... 6 6 — Bll A 
Metropolitan.. s v f 4 6 3 — 782 
do. 4} per cent. Pref. 44 4h 8: — 7113 
St. James’ and Pall Mall .. 9 10 64 834 
South London 25 oe 5 5 2n — 78A 
Routh Metropolitan Pref... 7 7 1 = 700 
Westminster Ordinary 9 8 5g e 122 
TELEGRAPHS AND TKLEPHONES, 

Anglo-Am. Tel. Pref. 6 6 804 —8! GI R 
do. Def. lå 83/6 22 —} 70 
Chile Telephone 8 8 6: —— 5 1B 6 
Cuba Sub. Ord. ; q 1 l — “618 4 
Eastern Extension .. 8 8 a6í +i +417 0 
Eastern Tel. Ord... 8 8 166 +1 “416 J 
Globe Tel. and T. Ord. 7 8 168 — 417 9 
do. do. Pref. 6 6 104 -- B17 1 
Great Northern Tel. .. 28 92 26. —24 R 6 0 
Indo-European Be sa . 13 18 485xd +1 618 i 
Marconi T aa = .. 20 25 6, — 3 817 8 
Oriental Telephone Ord. .. -- 10 25 — 4141 
United R. Plate Tel. D a 8 8 73 — 4 % 8 3 

West Irdia and Panama .. .. 1/8 1/3 1 — Ni! 
Western Telegraph.. n ide 8 8 17 + 3 412 1 

Home Rais 

.Central London Ord. Assented .. 4 4 ERA —1 616 9 
Mctropolitan .. as sg ne | J} 24 ~~ i bh 42 

do. District -- .. Nil Nil 213 — Nil 

Underground Electric Ordinary.. Nil Nil 2% -- i Nil 

An, do. “A” .. Nil Nil 71- - Nil 

do. do. Income .. 4 5 904 a4 5 10 

Forriaen Trams, &c, 

Adelaide Sup. 6 percent. Pref... 6 6 4 — 713 

Angto-Arg, ‘Trams, First Pref. .. i Nil 3 +i sg 

do. do. 2nd Pref. .. — he +4 = 
do. do. 5 Deb. . 6 5 BY. + } T40 

Brazil Tractions si So 604 +1! ae 
Bombay Electric Pref. ie ve 6 6 12} oo 418 0 
British Coluinbia Elec. Rly. Pfce. 5 5 56. —} 818 f 
do. do. Preferrred Nil 24 454 — 510 0 

do, do. Deferred Nil Nil 414 — Nil 
do. do. Deb. .. 4 44 605 =l 706 

Mexico Trams 5 percent. Bonds.. Nil Nil 48 — Nil 

do. 6 per cent. Bonds... Nil Nil 35 ~ Nil 

Mexican Light Common .. .. Nil Nil 25 —ő Nil 

do. Pref. .. .. Nil Nil 8% — Nil 

do. Ist Bonds.. .. Nil Nil 52) — m 

MANUFACTURING COMPANIES. 

Babcock & Wilcox .. 2e ie 15 15 34 +i 4°12 

British Aluminium Ord. .. .. 10 10 1} a 5 14 

British Insulated Ord. .. .. 25 19 a — 5 19 

Callenders .. oO 25 95 B -i 79 

7 GhPref... n 5 6 5 = 6 10 
Castner Kellner Zs ae 25 29 2p -— 3 712 8 
Crompton Ord. |. 7 #10 216 — 96 0 
Edison-Swan, “A” — 10 14 — 14 a ae 
do. do. 5 per cent. Deb. 4 i 814 on 639 
Flectrie Construction 10 10 1 +o B 0 
Gen. Elec. Pref... art G 64 LUE a ë 610 
do. Ord. WW 2 — %00 
Henley ce. es ie. ae. SB og J — bull 
do. 4§ Pret... wag = B43 
India- Rubber. . <4 . os 0 10 174 = 5u 3 
Met.-Viokers Pref... C 0 = 3 = 5 6 8 
Hiemens Ord... =...) ww ws — 10 206° 46d, 615 8 
Telegraph Con. .. .. «2 20 2% 25 S 417 0 


* Dividends paid free of Income Tax. 
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THE ENGINEER'S WIFE—FROM HER POINT OF VIEW. 


By “ANN ASSETTE.” 


(Concluded from page 602.) 


In view of their exalted position, they decide to 
furnish a house—although the salary is still far 
below the *“‘absolute minimum.” | 

They set out cheerfully enough, beginning at the 
best end of the town, among the trim little villas 
and artistic cottages, which, after all, are a little 
like the homes they have been used to. Alas! All 
these ‘“‘ desirable residences’ are occupied, and, 
moreover, ‘‘ booked ” for, apparently, three genera- 
tions ahead. Gradually they descend, metaphori- 
cally and literally, and take ‘‘ for the present ” a 
dismal house in a dismal street, close to the river, 
which has a nasty habit of sneaking into the base- 
ments. every high tide—a house which nobody else 
happens to want. They decide it would be folly 
to go to much expense in fitting up such a house. 
Curtains and carpets must be ot the cheapest pos- 
sible materials, for they will certainly fit no other 
house. The paint is peeled off the porch in patches. 
(There’s a sentence for stammerers.) And there 
are big holes in the seullery floor. | 

You can picture Ruth looking round her first 
home, with a sinking heart, comparing it with the 
home of her dreams. ' 

Then begins the loneliest time in all her life. 
Can you imagine the feelings of a girl alone through 
the whole of a stormy night in a big rambling old 
house—alone, for the first time in her life? For 
of course on that particular night, the Diesel loses 
the air in starting up, and the driver loses his head 
and makes a hash of things .. . just one of the 
little happenings that every station engineer is used 
to... . Ruth never gets used to them! 

She does not know a soul in that town. Not a 
single caller! In such towns the “ electric light 
man’s wife” is ranked with the plumber’s wife, 
far, far below the gas manager’s lady—who is 
classed as equal to the schoolmaster’s wife—and, of 
course, not to be mentioned in the same breath as 
the retired ironmonger’s wife, who has a villa with 
an observatory and a tradesmen’s entrance. 

They live in the dismal house for five years, and 
the porch remains unpainted, and the scullery floor 
unmended for four years and eleven months. For 
any day they may find a more suitable house, and 
why should a busy engineer spend time and money 
he can ill afford in improving another man’s pro- 
perty for the benefit of another tenant? 

Their income will not ‘‘run’’ to maids. Ruth 
has, perforce, to turn her hand to work for which 
she is physically unfit. Result—a breakdown. She 
debates a question which thereafter recurs at in- 
tervals of three or four years—‘‘a new costume 
or a visit home’’? 

She goes home. And the candid sister says, 
“ Good gracious! Is that the same old hat? And 
mercy on us! Whoever makes your clothes? Are 
there no tailors, then, in the Wild West? Fancy 
you degenerating into a- a frump, just because 
you've got married! If thats what marriage does, 
it's me for the single life.” . 

The visit home is not a success. The conversa- 
tion gets beyond her reach when it deals with new 
plays, new books, rising artists. There are no 
theatres in her little world, and no libraries. And if 
she talks of her concerns they try hard not to look 
bored, but they—poor thinys!—know nothing of 
alternators and boosters and ampères, and when 
she refers to “the undertaking ” they think she is 
talking about funerals. : . . 

She returns to the “ Wild West,” and finds that 


John has managed splendidly, and has burnt every 
saucepan in the house, and broken half the tea cups 
and two teapots. ; | 

When her first baby is born Ruth is alone. She 
has discouraged the idea of her mother or sister 
coming, lest they spy out the nakedness. of the land. 
She has no friend intimate enough to confide in. 
Her husband promises to be at hand every minute 


he can spare trom his work, but they both realise 


that when a man’s work and a man’s wife are both 
needing him, it is the wife who must wait. Always 
with a conscientious chief his work comes first—day 
or night. There is no hour in all the twenty-four 
that is ‘‘ out of hours’’ for a chief. | 

A fault on the mains puts half the town in dark- 
ness one night. ...In the grey dawn he locates 
the fault, gets things going again and hurries 
home—with his heart in his throat. He finds his son 
born, and his wife nearly dead. . . . They are alone 
in the darkness. . . . In a station engineer’s life, 
it is curious how trouble at home always synchro- 
nises with ‘“ trouble on the mains,” ‘* trouble at the 
station,” “‘ breakdown of No. 3,’* or, at mildest. 
a boiler inspection. . | 

At the end of the fifth year they have the good 
fortune to secure a charming little villa, with a nice 
bit of ground attached, and proceed to make a real 
home of it, always reminding each other, however, 
that even this must be sacrificed should another 
stepping-stone appear. They turf the lawn, fix up 
a summer-house, plant fruit trees, train creepers 
and rambler roses round windows and porches, 
build a poultry house, put shelves in the kitchen, 
and paper several of the rooms, and—the stepping- 
Stone appears. 

To Ruth, it does not appear a very attractive 
stepping-stone—no more roomy than the one they 


already stand on. But that is a woman’s way of 


looking at things. There is a steam turbine in the 
new station, and he has never had a turbine to play 
with! Against a new engine, what woman can 
stand? The turbine wins the day. ... 
Ruth weeps in secret, and smilingly congratulates 
her clever husband. 3 
The new station is a long day’s journey away—le 
us say, in Lancashire. He wants to leave her be- 
hind until he has found a house, but fearing the 


vagueness of that prospect, and dreading the journey 


alone with two babies, she again declares ‘‘ Where 
thou goest I go.” The miseries of that journey 
can easily be sketched in by anyone who has travelled 
a whole day with little children, and arrived at mid- 
night in a strange town. Hotels are promptly 
closed against them on account of the children. .. . 
There are queer places where one can “ lodge ” 
apart from hotels. . . . The babies develop measles 
and are taken to the hospital, where the youngest 
nearly dies. 

Ruth goes house hunting again, and hears, with 
indignation, her offspring termed ‘‘ encumbrances.” 
Once more she takes the town’s leavings in house 
property. When they are settled, she again visits 
her people. after a painful spasm of economy, for 
the removal has robbed them of a year's savings. 
She takes the children, and wears last vear’s clothes, 
of course. Wer sister, who has married an engineer 
who is xot a rolling stone, but is content to remain, 
as his catechism bids him, “in that station of life,” 


‘&c., &c., has had a model villa built to her own 


design, with every labour-saving device that the 
heart of woman can crave for, and looks forward to 
being Mayoress next year. 
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When Ruth meets the wives of the men-she-might- 
have-married (and didn’t) it is inevitable that she 
should mentally compare their lives with her own. 
They all look comfortable and prosperous. She 
hears them discussing plans for the future, plans for 
the extension of their premises, the beautifying of 
their houses, the gradual building up of a comfort- 
able home. She listens in dull silence. For her 
these joys are not. Hers but to sit on her boxes 
till Fate orders her to ‘“‘ move on.” It is not the 
luxury and ease of their lives she envies. It js 
their restfulness, their regularity. She is tired of 
adventure. She longs, as she never dreamed she 
would ever long, for the hum-drum, rooted life—for 
a real home. 

The “‘ move on ” order comes just when the elder 
boy has a hard-won scholarship within his grasp, 
and the eldest girl, after months of waiting, has 
been admitted to the high school and bought several 
pounds’ worth of text books. The children are old 
enough now to protest against the periodical up- 
rooting, and “‘ Ruth ” has the double task of recon- 
ciling them and herself. She herself has just begun 
to feel at home in the place; has found interests and 
friends; has become something of a social worker. 
She has trained a raw girl to a state of surprising 
proficiency as *‘ general,” and is at last able to take 
life a little more easily. 

But the demands of the Career are more inexor- 
able than ever. . . . For soon it will be too late. 

In the new place there is no house at all for them, 
though the committee had assured them that ‘‘ that 
would be all right.” When she sees some of the 
houses the committee had had in their minds for 
them, Ruth is filled with blind wrath. What sort 
of men, she wonders, do these people imagine elec- 
trial engineers to be? And what sort of wives do 
they expect them to have? And how do they think 
an engineer’s children are brought up? Do they 
really propose that he and they should have a bath 
once a week—in the kitchen? How is it that electric 


? 


supply companies are so very much behind their 
natural enemies the gas companies, in their treat- - 
ment of their officials, especially in the matter of 
housing? Why, she demands, indignantly, has not 
every central station got a manager’s residence 
attached, or at a convenient distance ? 

They have to take a furnished house. It has no 
bathroom, no hot water, no pretence of * labour- 
saving ’? anywhere. But it has an underground 
kitchen, and lots of nice, steep stairs. . . . There 
are no servants in that land, and the charwoman is 
extinct. . . . The boys will have to travel ten miles 
to school every day, and the little girl must be sent 
to boarding school. | | 

Their furniture, or the wrecks of it, they manage 
to get stored in a disused warehouse. When the 
china is unpacked it is found in a thousand pieces. 
The old oak coffer—a family heirloom—has a panel 
broken; the grandfather clock has its face cracked; 
the piano is hopelessly ruined, outside and in, there 
is a large splinter sliced off the sideboard... . 

As she stands in the old shed, with the rain drip- 
ping through the cracks in the roof, among the 
ruins of her home, Ruth suddenly feels very, very 
tired, and realises with a gasp that she is middle- 
aged, and the loneliest woman on earth—that she 
is still, and to the end of the chapter, a stranger in 
a strange land, with no interest in the town she lives 
in, no stake in it, apart from her husband’s business, 
and that she is—homeless! | 

And that evening, sitting in some other woman’s 
ugly, uncomfortable room she asks, ‘‘ Did you see 
that advertisement in the Review, John?” And he 
says, “ No good! Must be under forty! ?” And 
she looks up and notices with a pang how grey his 
hair is on the temples, and how thin on the top. 
And she picks up the evening paper and sees the 
“ New Scale of Salaries for Teachers,’’ and notes 
with interest that had ‘she remained in her old pro- 
fession, her salary to-day would have been just a 


trifle higher than John’s. 


THE ATTITUDE OF THE EMPLOYER TO THE STAFF ENGINEER, AND ITS EFFECT ON LABOUR. 


By A. 


Ir is deplored on every hand that the amicable rela- 
tions which ought to exist between employer and 
workman are far from being attained, and it Is often 
objected that in most cases Labour meets Capital 
with a deep-rooted and immovable suspicion. 
Whilst it is true that much of this suspicion is due 
to events which happened years ago, events over 
which the present generation of employers has no 
control, and for which it is in no wise responsible, 
yet it has to be admitted that from time to time 
cases crop up which compel one to acknowledge 
that the workman has some reason for his deep 
distrust in some quarters. 

Now, as long as there is any possibility of the 
leaders of the working man pointing out such re- 
grettable matters, so long will there be ample fire 
to permit the more extreme leaders to raise all the 
smoke they require for the purposes of misleading 
the men, and of urging them to fight and distrust 
capital and to seek to supersede it in the control of 
industry, rather than agree to work hand in hand 
for the benefit of the whole trade from top to bot- 
tom, and incidentally for the well-being of the 
nation. 

One fact which gives the ultra-socialist leader an 
opportunity to do damage is the manner in which 
the staffs of engineering and other industrial under- 
takings have been treated by the employers, especi- 
ally during the last five years. 


JACKS. 


Again and again has it been rubbed into the staff 
engineer that though he may have a good case for 
consideration, unless he has at his back a powerful 
trade union, call it by what other name he may, he 
will assuredly get no consideration whatever in quite 
o8 per cent. of the engineering undertakings of this 
country. Time after time, the men have come for- 
ward with large demands, threatened trouble, and 
been placated with at least a very considerable share 
of what they demanded. This, in turn, has increased 
the cost of living, and yet, although this was acknow- 
ledged quite freely by Capital, and though the men 
were in many cases earning more than responsible 
members of the staff, it is no exaggeration to say 
that almost the only time the staff man was listened 
to was when he had proved his worth to other 
people, and had been offered a better berth else- 
where. With the introduction of the Act which put 
a stop to staff engineers or men changing their em- 
ployer at will, the case of the staff man became 
intolerable, and forced him to form an association 
run on semi-trade union lines, with trade union 
powers and registration. 

Now the very existence of such unions, and the 
fact that in many cases injustice has only been 
removed when the use of the strike weapon has been 
appealed to, means that the employer as a class has 
been guilty of bad faith, and bad treatment of his 
staff men; and has not altered his tactics until he 
has been absolutely forced to do so. 
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This treatment of the staff has not passed un- 
noticed by the leaders of the men, and it is mere 
ostrich-like folly to imagine for one moment that 
the men’s leaders do not know of the trouble and 
dificulty which the staff men have encountered in 
forcing a modicum of justice. 

Such a man, say a leader with somewhat extreme 
views, and perhaps a feeling of bitter antagonism to 
Capital in any form, simply points out to his mem- 
bers that if the employer will treat his lieutenants, 
who virtually make it possible for him to organise 
and run his business at a profit, in so shabby a 
manner, how will he treat his workmen if they are 
unorganised: or so misguided as to trust their em- 
ployer? 

Let us for one moment consider the position. of 
the staff man. Whether in manufacturing, selling, 
or power station work, he must be a well trained 
man, capable of using his brains, and of either 
organising men or schemes, or both, so that har- 
mor‘ous progress right through the whole works 
is the rule, and work is turned out well, expedi- 
tiously, and at a good profit on a competitive market. 

He must reconcile the interest of the employer and 
workmen on the one hand, always bearing in mind 
that as the representative of the employer he must 
see that everyone under him gives full value for 
the wages or salary he receives; and on the other 
hand, he arranges that whilst the interest of the 
customer is kept well in view and catered for, that 
this humouring does not land his employer into the 
region of low, or no, profits. 

Thus, in every way, it is to the employer's in- 
terest to treat his staff men well, and to make them 
comfortable. 

It might be argued that the very fact that the 
staff men are so valuable to the emplover, would 
make it imperative that the staff man be treated 
and remunerated properly. On paper, this is all 
right; but in practice, the fact that there are so many 
really good staff men on the market has enabled 
the employer to take an unfair advantage, and to 
play one man, or set of men, off against another, 
This has been the rule rather than the exception, 
and once again this fact has been known to and 
utilised by the men’s leaders. ‘‘ Look at what he 
does for his draughtsmen and other assistants, look 
how he treats them, and underpays them, and then 
recollect that if you leave the shelter of your union 
and trust to his promises, vou will be treated 
the same.” The above, or something equivalent, 
has been used time after time to keep alive the men’s 
distrust; and so long as so many examples are avail- 
able, examples actually known to each man who 
is a member of the union, so long will that distrust 
be kept in being, and the longer it lives, the harder 
will it be to kill it. 

When an agitator can point out to his members 
that an employer treats shabbily his own officers, 
then that agitator is going to be listened to. 

Again, it might be said that the staff man had his 
remedy, he could leave the undesirable firm and 
go to another. There are several flaws in this argu- 
ment, the chief being that for one firm which did 
give its officials really good and fair treatment, 
there were at least 50 which did not, and would not. 
until compelled, by a staff union. Again, the staff 
man 1s not in the same case as the workman. The 
workman can, if discharged from one shop, get 
another berth at the same rate of wages, and with 
the same trade and social standing as at the works 
he has left. Not so the staff man. 

The staff man’s natural progress is to more and 
more responsible positions, as the vears go by, and 
his experience widens. At the end of ten years’ 
hard work he might find himself, before the war, 
making a paltry £200 a year, or even less, and with 
the knowledge that if he left or lost that berth 
through asking for fairer conditions, he would 


probably have to take up a much less well-paid 
situation, and be thankful to get in somewhere and 
make some sort of a living, whilst experiencing a 
big drop in salary and position. a 

This fact was undoubtedly played on, and still is 
played on by the majority of employers, who know 
that a man will put up with a good deal before he 
throws away the fruits of ten years’ hard work— 
for someone else’s benefit. 

Here again, the fact is noted in the labour camp 
and the word put round: ‘‘ Don’t let them have too 


‘many apprentices, or you see what you will get.” 


Is it any wonder that the distrust does not vanish 
more quickly, or that it fails to vanish and simply 
deepens? | 

In more than one staff office or drawing office 
it has been the rule to frown on men who applied 
for other jobs; and every staff man knows how 
necessary it is in the majority of cases to keep his 
present employer in ignorance of the fact that he 
is after something else. Within the last few weeks 
two different men have spoken to the writer on this 
matter. One, an employer talking about men leav- 
ing him, declared to the writer that as soon as he 
knew that one of his staff was looking out for 
another job, he sacked him; and that he -wasn’t 
going to have men in and out of his offices every 
18 months. He was asked if he gave them any in- 
ducement to stay, and replied that he gave them 
what he thought fit and no more; when told that 
in his attempt to nail his staff men down to a mere 
50s. or 70s. a week he was not only guilty of a 
considerable immorality, but was acting as a cad, 
his rage was worth witnessing. And of such is 
the kingdom of capital. 

The other man, who was as much a gentleman 
as the first was a cad, offered the writer a fairly 
good berth, and actually asked, ‘“‘If we go further 
with the matter, will it prejudice your present berth 
if I write to your firm? ” 

The fact that such a question was necessary, and 
that such precautions are necessary more often than 
not, is a stain on the good name of capital. 

Look at it how one will, as long as this spirit 
prevails, so long does it prove that capital will per- 
mit its general managers to twist the last ounce of 
work out of an unprotected class, for the least 
amount of pay; and so long will there be labour 
trouble. 

Whether he knows it or not, the employer has 
taught his men, and at last his staff, that unorgan- 
ised and unprofected, they will get nothing from 
him. When does he propose to alter his tactics, 
and when will he cease expecting to reap harmony 
and goodwill when he has consistently and persis- 
tently sown suspicion? 


New Sonrces of Aluminium in Norway. — Metallic 
aluminium can be obtained by electrolytic methods 
from its oxide; the oxide, however, must be free from iron 
and silica. The ore most commonly used is bauxite, after it 
has been puritied by the costly Baeyer process. There being 
no bauxite in Norway, Prof. V. M. Goldschmidt, of the 
Mineralogical Institute, Christiania, in 1917, conceived the idea 
of using Labrador stone as a source of aluminium. By Gold- 
schinidt’s process, the Labrador stone is extracted from the 
plagioclase felspar, by means of 80 per cent. nitric acid (the 
first raw product of the electrical air industry). The silica 
and the greater portion of the iron minerals remain insoluble, 
While aluminium, calcium, and sodium go into selution, 
together with a little iron. After removal of this iron the 
solution is evaporated down to dryness, and the residue heated 
to a certain temperature at which the aluminium salt alone 
is decomposed, the nitric acid driven off being collected as a 
valuable concentrate. By washing with water the nitrates of 
calcium and sodium are removed, to be recovered and used 
in agriculture, whilst the alumina remains. 

Since there are abundant supplies of the white, marble-like 
rock or plagioclase felspar, containing about 30 per cent. 
alumina, in South-West Norway, this process seems full of 
promise for that country.—Nature. 
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AN AUTOMATIC CURRENT-LIMITING REGULATOR FOR ALTERNATING CURRENTS. 
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Messrs. W. L. Davies and A. Soames have patented an auto- 
matic alternating-current limiter in two forms :— 

(1) As a transformer in which the primary can be wound 
for any main voltage, the secondary being wound to give the 
required working volts, and in which (as described below) 
current can be taken from the secondary up to any predeter- 
mined amount, within the capacity of the winding; when this 
predetermined amount is reached the current remains con- 
stant and the pressure decreases to zero at short circuit. 

(2) As a choke coil which may be connected in series with 
the work and which in its normal position does not introduce 
any appreciable choke or resistance into the circuit, but 
which, after the current reaches a predetermined value, begins 
to introduce choke and keeps the current constant at that 
value down to the load becoming a complete short circuit. 

The general construction of the transformer is shown in 
fig. 1, where B is a stator wound with coils a A; these coils 
are in practice wound in seimi-closed slots and distributed as 
in an A.C. motor stator. B, is a rotor wound with coils cc, 
on the shaft of which is fixed an arm E, upon which slides a 
weight E'. This arm and weight are tilted very slightly from 
the vertical by a stop r. Assuming that the stator winding is 
used as the primary and is connected to the mains, and the 
rotor is used as the secondary and connected to the working 
circuit, the action is as follows :— 

The voltage induced at the terminals of the secondary = 
acos 6. <As @ increases the pressure decreases. If current is 
taken from the secondary the apparatus acts as an ordinary 
static transformer until a certain current value is reached, this 
value depends on the weight k,, and its distance from the 
centre. After this point, if the resistance of the circuit js 
decreased still further, the arm and weight begin to rise, 
i.e., the angle 0 increases, the current remains perfectly con- 
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Fic. 1.—AUTOMATIC A.C. LIMITER, 
TRANSFORMER TYPE. 


stant and the pressure decreases; this can be continued to 
dead short circuit, when the terminal pressure will have fallen 
to zero, while the current remains perfectly constant. 

The values to which the current is to be limited are fixed 
by sliding the weight up or down the arm, which is graduated 
in amperes. This is the only adjustment, and can be easily 
set with extreme accuracy, and there is nothing whatever to 
wear or alter. 

The choking coil is another arrangement for producing a 
similar current-limiting effect, and when it is in circuit, but 
hot in operation, there is no loss, such as the open-circuit loss 
of a transformer; it is therefore particularly suitable for use 
in work where the current is only used during part of the day, 
but the regulator must be left perrnanently connected. The 
apparatus is constructed in exactly the same way as the trans- 
former, but since (unlike the transformer, which transforms 
the whole load) it is only required to choke down the excess 
load, it may often be smaller. 

The coils on the stator and the rotor are of exactly the 
garme number of turns, and are connected in series with one 
another. If the stator and rotor coils are co-axial and the 
current in the stator is in the opposite direction to the cur- 
rent in the rotor, i.e., the coils are in opposition to one an- 
other, it is obvious that no magnetism is set up, and there 
is no choke and no core loss. As the rotor is revolved through 
180 deg. the coils come into conjunction with oné another, 


and the choke introduced by the apparatus increases from . 


zero at no degrees to a maximum at 180 deg. 
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Fic. 2.—-CHARACTERISTICS OF AUTOMATIC 
REGULATOR. 


` and the’ pressure rising exactly as the motor g 


The rotor is provided with an arm and sliding weight similar 
to that of the transformer; the arm is very slightly tilted: from 
the vertical, introducing a very small choke, but this is so 
small as to be negligible. 

When the apparatus is connected in series with any load it 
remains inoperative until a predetermined current is reached, 
this value being, as in the case of the transformer, determined 
by the position of the weight on the arm; after this value ‘s 
reached the rotor turns automatically and keeps the current 
constant by choking the circuit, thus lowering the voltage 
across the load. 

The outstanding features of these methods of regulation are :— 

1. The working circuit is in no way affected until the pre- 
determined current value is reached. | 

2. The regulation is perfectly continuous and gradual. 

3. The only adjustment necessary, viz. the weight, could 
not well be more simple. . 

4. As there are no revolving parts, machines can be built 
cheaper and as efficient as, if not more efficient than, a well- 
designed induction motor. 

. 5. The regulating action does not consume or waste any 
power. 

In applying these machines as overload preventers the 
choice depends on the nature of the regulation required; the 
transforiner is capable of reducing the pressure to zero, and 
would, therefore, be used where a short circuit was to be 
allowed for, but if it were only desired to reduce an overload 
to a certain amount, a choke coil big enough to handle the 
overload, but smaller than a transformer, which has to handle 
the whole load, could be used. E 

Thus, in the case of a factory using, say, 500 H.P. divided 
up into a large number of motors, excessive current is apt to 
be taken when beginning work for the day or after meals. 
If the main fuses are sufficiently large to pass this extra cur- 
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Fic. 3.--SHOWING CONTROL 
OF THE CURRENT. 


rent, their protective value is reduced, and the general distri- 
bution is apt to be disturbed; if the fuses are smaller, they 
are likely to be blown, causing much delay. l 

In such a case as this, if an automatic limiting choke coll 
is put in series with either the primary or the secondary of 
the supply transformer and permanently adjusted to operate 
at a given current limit; any attempt to exceed this current 
will result in the pressure being lowered, but the maximum 
allowable current will remain; the start-up will be slower. 
the pressure rising as the motors get up speed, and no delay 
or disturbance to other parts of the system is caused. The 
choke coil can be sealed up so that it cannot be tampered 
with, and under normal working conditions it does not intro- 
duce any appreciable choke, resistance, or loss into the circuit. 

Either a transformer or a choke coil may be used as an 
individual motor starter in place of the ‘‘ Auto transformers’ 
at present used, but in this case instead of the pressure being 


‘Increased in jumps, It automatically rises in a constant grada- 


tion as the motor gathers speed; a still greater advantage may 
be obtained by arranging the starting switch to first pull up 
the weighted arm to its position of Jeast,-or (in the case of 
a transformer) zero pressure, then switch on-the motor and 
drop the arm (provided with a dash pot) which will sink down 
to a position giving the motor only the predetermined current, 
which current is then maintained by the-arm sinking lower 
In this caze there would not be even a momentary jump 12 
starting ap the motor. 
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In spot-welding, the use of a limiting transformer or the 
employment of a limiting choke coil enables the exact current 
to be set without any taps or voltage adjustments; the trans- 
former sets itself for the right voltage to give the desired 
current. This also applies to electric furnaces. 

The transformer is especially applicable to electric arc weld- 
ing. ‘his process offers about the worst case calling for cur- 
rent regulation that can be found in practice, the working 
circuit varying rapidly and continually from open circuit to 
short circuit, and when the electrode welds on to the work, 
which constantly happens, a very thorough short circuit in- 
deed is produced. 

There are also one or two conditions it is inuportant to fulfil, 
viz., the arc must be short, a long arc producing a bad weld; 
and it must be easily struck, i.e., there must be sufficient cur- 
rent flowing when the electrode is in partial contact with the 
work to volatilise a small portion of the metal and start the 
arc; to.obtain this end it is at present customary to use a 
higher open-circuit voltage in conjunction with magnetic leak- 
age-gap transformers, or series choke coils; this enables the 
operator to draw a long thin arc, producing a bad weld, and 
as it is easier to operate with a long arc than a short one, it 
is very liable to be done. . 

The open-circuit voits In general practice at present range 
from 75 to 110, whereas the welding volts, viz., acruss the arc 
when formed, ure from 18 to 25 volts. 

With a current-limiting transformer there is no choke or 
resistance in the working circuit, and the full pressure is 
across the are space until the regulator moves; owing to the 
small inertia of the moving parts, for the fraction of a second 
there is a sharp rise of current which starts the arc, and the 
regulator Immediately falls back; a large open-circuit voltage 
is not required, and it can therefore be made iupossible for 
the operator to draw a long arc. 

The operation of welding with this transformer becomes an 
extremely simple one; there are no taps, and there is no 
voltage regulation to consider. Provided the secondary pres- 
sure is enough to give the maximum current, at the proper 
length of arc when using the largest electrode that the trans- 
former is intended to use, it is only necessary to shift the 
weight for lesser values of current and smaller electrodes; the 
transformer takes care of the pressure and adjusts it to give 
the desired current automatically. 

Fig. 2 shows the characteristics of a small machine—a con- 
verted induction notor: a machine specially designed for the 
purpose would, of course, give still better results. Fig. 3, 
which is plotted from the same data, shows in a more striking 
way the efective control of the current; as the external resist- 
ance is decreased the current increases up to about 32 am- 
peres, at which value it remains constant while the resistance 
is reguced to zero. We recently witnessed a demonstration 
of the working of the device, which fully bore out the claims 
of the inventors. It has been pointed out, in discussions on 
arc Welding, that the personal element is the ruling factor in 
the efficiency of the process; if means can be found to ensure 
that the welder does the work properly, there will be no ques- 
tion as to the reliabilitv of tbe joint. The first requirement 
In this direction is to compel the welder to use a short arc, 
and as the automatic device enables the minimum voltage to 
be used, it ensures that when the arc is drawn out too long 
it shall be extinguished; at the same time a considerable 
saving in energy is effected in comparison with the use of a 
buffer resistance in series with the arc, and the simplicity of 
the apparatus reduces the capital outlay on a welding outfit— 
a serious matter when several hundred welders, each requiring 
a separate equipment, are at work in a shipyard. The com- 
bination of the transformer and regulator in one small 
machine also meets two other requirements—namely, port- 
ability and economy of distribution of power at a reasonably 
high pressure. 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE 


South Midland Centre. 


ON November Sth a “reunim dinner” was held at the 
Grand Hotel, Birmingham. There was a large attendance, 
about double that recorded at the last annnal dinner (pre- 
war); the chairman of the Centre, Mr. S. T. ALLEN, pre- 
sided, and amongst those present were Mr. Roger T. Smith, 
President I.E.E., Mr. C. H. Wordingham, C.B.E., past-presi- 
dent, Mr. W. B. Woodhouse, Dr. G. Kapp. Mr. P. F. Rowell, 
Mr. F. Lantsberry, Mr. W. H. Varnon, Dr. C. C. Garrard, 
Mr. J. B. Burman, Mr. E. E. Bissell, Mr. J. H. Barker, Mr. 


.G. W. Carrington, Mr. H. C. Field, Mr. F. Forrest, and Mr. 


J. D. Morgan, hon. secretary. 
After the toast of “The King.” the chairman said that the 
first object of the meeting was to welcome hack those of their 


‘members who had heen serving with the Forces during the 


War, to-those who would never return he ‘paid a solemn 
Anbufe. -Refarring to the increased activity of the Tustitution. 
e remarked that the Council and the members were in 
closer relationship than ever before, and they had great 
confidence in their executive. He welcomed Mr. Smith and 
Mg- Wordinagham,: and- expressed the indebtedness of the 


South Midland Centre to the hon. secretary, Mr. J. D. Mor- 
gan, whose work had been of the utmost value to the 
Centre. Mr. Allen then inducted his successor, Dr. C. C. 
Garrard, to the chair. | 

Dr. Gakkarp said that the work of the Centre had been 
carried on under difficulties during the past five—and especi- 
ally the last two—years, and bore testimony to the successful 
efforts of Mr. Allen and the work of Mr. Morgan. 

Prof. Sir W. AsuHtey, Vice-Principal of the University of 
Binuingham, proposed ‘The Institution of Electrical En- 
gineers coupled with those members who had served in His 
Majesty’s Forces during the war,” pointing out that out of 
7,000 members no fewer than 2,000 had joined the Colours, 
whilst many others had given valuable scientific assistance to 
the Government; to the 156 members who had laid down their 
lives, the guests, at his invitation, offered reverent homage 
by standing in silence. Sir William pointed out that this 
was the age of association and combination; greater stan- 
dardisation, to lessen the cost of production, was vital to the 
future of the engineering industries, and in this respect the 
Institution was doing good work, but it had still more im- 
portant functions—that of assisting manufacturers in improv- 
ing their organisation, and raising the standards of commercial 
and managerial ability; and that of providing and maintaining 
a coustant iinpulse towards the conquest of new fields. 

Mr. Rocer T. SMITH, in responding, referred to the transi- 
tional conditions in which both the railways and the electrical 
industry found themselves in view of the establishment of the 
Ministry of Transport and the Electricity Supply Bill; there 
were many difticulties in prospect, but difficulties were made 
to be overcome, and he relied on the help of his colleagues in 
facing them. After describing an amusing dream, or night- 
mare, in Which it appeared that all the railways were to be 


worked by gas, he referred to the epidemic of destructive 


criticism which had broken out, and to the suggestions of the 
lay Press that the country was going bankrupt, and emphati- 
cally denied the allegation; in spite of all its troubles, he 
believed this country had now the opportunity of recreating 
a great deal of the wealth that had been destroyed by the 
war, and was never in a better position to do so. They had 
come into a great inheritance—he hoped they and the coun- 
try would reap the benefit of it. 

Proposing the toast of ‘‘ Kindred Societies and Guests,” Mr. 
W. B. WoopuousE said that there was no service in which 
electricity was not used; before the war it was a young and 
pioneering industry—the war had emphasised the value of 
co-operation, and they now fully realised the great advantages 
to be derived from close collaboration with other engineering 
societies. The Territorial Centres were taking a larger part in 
affairs than formerly, particularly in connection with technical 
education. Mr. C. FELD, president of the Birmingham 
Chamber of Commerce, responded, pomting out the necessity 
of association between societies as well as between Individuals, 
and urging that labour troubles could be overcome by the 
capitalist being larger-hearted and the worker broader- 
minded. å 

Mr. C. H. WORDINGHAM, proposing “The Electrical In- 
dustry,” said that the prime essentials to successful manu- 
facture were mass production and standardisation; not only 
the big companies couid engage in mass production; small — 
firms could do it also. There was a tendency to lay too much 
stress on gigantic undertakings—there was still room for small 
concerns and scope for individual effort. With regard to 
standardisation, his experience did not bear out the view 
that the scientific engineer could im his views on the 
manufacturer—the latter would have his own way; but he 
had noticed a certain narrowness of view with respect to 
standardisation. Even the ‘“‘ Beama’”’ met with difficulties: 
one or two men night stand out for their own methods, and 
spoil the whole scheme. He urged that manufacturers should 
take a very broad view of the matter, and be prepared to 
make concessions. There was now a magnificent opportunity 
for gaining foreign trade, but there was a tendency for 
manufacturers to fill their books with home orders and to 
neglect export trade; they should set aside a proportion of 
their output for export as seed for a future harvest. Defining 
the “loaf factor” as the ratio of a man’s actual output to 
his possible output, Mr. Wordingham said they should aim 
at making it as high as possible, lest the diversity factor should 
come into operation, with disastrous results to the workman. 
The electricity supply industry bad been taken in hand by 
politicians, and if they forced the pace unduly the 
results might be disastrous to the industry. Many problems 
were not yet fully solved. For example, they did not know 
the best way to deal with fuel to get the maximum output: 
a power station site chosen for the sake of a good supply of 
water for condensing might be very undesirable in other 
respects—if the station were combined with a carbonising 
works, the extreine economy of fuel might become of less 
importance, and the choice of site would be materially 
affected. American experience with very large turbo-genera- 
tors had not been very encouraging. and much investigation 
was necessary to ensure reliable results. Similarly 30,000-volt 
cables were hardly ripe as vet. and they must beware of the 
efforts of non-technical men to force the pace. The Edinburgh 
contract was a most serious matter: if the order went to 
Switzerland it would be a blow to the British electrical in- 
dustry. Tf the Government dictated the wages to be paid by 
British ‘firms, it should also dictate to purchasers. where to buy 
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their plant—it was not fair to impose conditions on British 
manufacturers which were not imposed on foreign firms, or to 
allow a municipality to save the pockets of its. ratepayers at 
the cost of the taxpayer, who would have to provide the unem- 
ployment doles. 

Mr. F. Forrest, responding, said he was recently in the 
works of the Swiss firm, and was not altogether surprised 
that it secured the contract. This country must wake up; 
during the war the electrical industry gave a wonderful 
demonstration of its adaptability and elasticity—14 million 
KW. of new plant had been installed in public supply stations 
—and it had a bright future. Electricity was the hand- 
maiden of every other industry, and with common sense and 
mutual forbearance master and man should pull together with 
a will to place this country in the forefront of the manufac- 
turing countries of the world. 

Mr. W. E. WARRILOW proposed the health of the chairmen, 
to which Mr. ALLEN and Dr. GARRARD briefly replied. <A 
“social reunion’’ then took place, following the excellent 
procedure of the London dinners of the I.E.E. During the 
dinner a programine of music was performed, and afterwards 
Mr. W. E. Warrilow told stories, some of which were new. 
The function was very enjoyable ‘and successful, and, as Dr. 
Garrard observed, it made a landmark in the history of the 
South Midland Centre. | 


Western Centre. 
At tbe first meeting of this Centre for the session 1919-20, held 
at the South Wales Institute of Engineers, Cardiff, on Novem- 
ber 3rd, Mr. Arthur Ellis, chairman, delivered his inaugural 
address, of which the following i is an abstract :— 

In regard to the period prior to the war, whilst it will be 
readily adinitted that the electrical industry—involving the 
production and distribution of electrical energy generally—has 
made a certain amount of progress, such progress has not 
been such as,one would have desired, owing, more particularly 
I suggest, to ‘lack of interest on the part of those in authority, 
in the various Government Departments relating to same, and 
it was not until some time after the outbreak of war that we 
realised that the resources of this country had not been 
developed to the extent that they should have been and as 
was necessary fur the proper prosecution of the war. 


ELEcTrIic!Ty (Supruy) BILL. 


This brings me to the introduction of the Electricity 
(Supply) Bill in Parhament by the Government. A paper was 
read before the Institution, by Mr. E. T. Williams, in 1916,* 
and knowing what we know to-day, one is almost inclined to 
think that bis paper was inspired by the Government Itself, 
as if not, then it represents a very wonderful anticipation to 
a very great extent, of what the Government actually intends 
should be done, and if the latter is a correct assumption, then 
Mr. Wiliams has undoubtedly done a great and lasting ser- 
vice to the country. As referred to in the discussion on the 
paper by Mr. Charles Merz, some credit is due to Dr. Fer- 
ranti, who strongly advocated something of a similar char- 
acter, and to my wind it Is regrettable that we should have 
Waited so many years to have been taught what the great war 
has taught us before the Government has really taken the 
matter Into consideration. Had it been otherwise, I have 
reason to think that the war would not have lasted as long as 
it did. I still hold, as I have always held, that had it not 
been for the many restrictions imposed by Government de- 
partments and others upon the operations of electricity unde.- 
takings, such a Bill as that now being promoted in Parlia- 
ment might never huve become necessary. The powers con- 
ferred by the Bill upon the Commissioners, if carried ints 
effect in the right spirit, will be of undoubted advantage to 
the whole community, affecting, as it is intended to do, the 
cost of production and the extended use of supplies for every 
conceivable purpose. I would favour the formation of a Dis- 
trict Board at the outset, comprising the technical representa- 
tives of the various undertakings in an area, and so 
long as they enter into the business with an entirely open 
mind, without any prejudice relating to their particular under- 
taking or any other, 1 feel satisfied that only good work 
would ensue, and a board constituted in this way would be 
of undoubted advantage to the Central Board of Commis- 
sioners in London. I would at no time include the direct 
municipal representatives, as they, to an extent, must be con- 
trolled by local sentiment. 

A particularly good feature in the Bill is that relating to 
wayleaves, which will affect most undertakings, and parti- 
cularly so that with which I have been connected during the 
past 19} years, but which I am about to leave in order to 
join that branch of the profession which our immediate past 
chairman in lis address to you last year considered wus a fast 
disappearing one. I, however, hold somewhat ditterent views 


The undertakings of which I have had control during so- 


many- years, as well -as ‘the Crty uf Cardiff as a whole,” has 


suffered very considerably i past vears from? the effects’ of 


wayleaves Practically the Whole of the industries of Cardiff 
are situated upon What is the private’ property of the Cardiff 


Railway Co. and the Marquis: of Bute, known as the Bute- 


Docks Estate.--To-dav there is-no general: supply of ‘électricity 
available upon this property, a facility which is verv much 
needed if such industries are to develop as one would wish, 


*FErec. Rev., April 21st, May 19th and 24th, 1916. 


— 


‘at that time prevailing, such” developments would 


effecting as it would do not only an eub economies in 
the cost of working generally, but also—and what is of still 
greater importance—the development of the business of the 
docks and the immediate districts surrounding it. The autho- 
rities controlling as owners have not afforded such supply 
themselves, notwithstanding the fact that they would derive 
a direct benetit from it, nor will they permit the local 
authority to undertake the work (which all along it has 
been willing and anxious to do) except under restrictions such 
as would render successful administration practically impos- 
sible. From this point of view, iť from none other, the Bill 
will be welcomed, as such wayleaves as are NOW necessary 
will come under the direct control of the Board of Comuuis- 
sloners. 

Then another good feature of the Bull is that relating to 
existing areas, Which in the past have suffered as a result of 
being too restricted, not only in regard to lighting and power 
supplies, but also—and what is of equal importance—trans- 
port facilities. | 

A particular district must not be denied a supply simply 
because the source of supply controlling that district is far 
remote whilst some other source might be available at the 
boundary. It may take years to get everything properly 
arranged, and yet something must be done in the meantime 
to supply the increasing demands, and perhaps some form of 
linking-up of groups of stations, not tar remote one from 
the other, would be easy of arrangement, pending the develop- 
nent of "the larger scheme, and in connection with which 
there is another matter of considerable importance, viz., the 
attitude of the individual who would desire to take a public 
supply and yet in the meantime has necessarily to install bis 
own plant. 

During the war everybody requiring plant and machinery 
had to obtain a permit from the Ministry of Munitions. If, 
therefore, the Board of Comniuissioners could continue this 
principle of control during the development of the larger 
scheme, it would be able to ensure that all private in- 
stallations would be capable of being coupled up to the general 
scheme of supply without any substantial alterations being 
necessary. Frequencies, voltages and systems of supply in 
different areas ought to be settled without delay, so that pro- 
spective consumers will know what to provide for. Jn certain 
areas the whole difficulty might be solved in this way, especi- 
ally in those areas where there is no appreciable amount of 
waste-heat gases available. Rightly or wrongly, I am of 
opinion that the policy of having too oe eggs in one basket 
is a dangerous one, and I see a lurking danger in having the 
Whole of the electrical supplies controlled from a too limited 
number of super-power stations. The possible attitude of 
labour in the futuresmust be taken into account. The fact 
that the Electricity (Supply) Bill will make it a penal offence 
for employes of electricity supply undertakings to cause inter- 
ruptions to supply bv striking under certain conditions would 
not have much weight with some of the more extreme leaders 
of labour. 

Also we must not overlook the possibilities of interruptions 
of supply to large areas through breakdowns of large units or 
in the overhead transmission lines. 

Another feature which requires some clearer definition is 
the clauses relating to charges for bulk supplies, notwithstand- 
ing that it is laid down that those whose stations might be 
taken over shall not pay bigher rates than those at which 
they were able to generate themselves. Due allowance ought 
to be made in the case of stations, the owners of which have 
been waiting for the termination of the war to carry into 
effect alterations and extensions of plant, also the scrapping 
of plant which, during the period of the war, has become 
obsolete, in order to further reduce their costs of production, 
all of which might be done without any appreciable expendi- 
ture of capital moneys. Regarding the operations of municipa 
authorities in the development of the electrical industry dur- 
Ing past years, which have been considered to have been 
disastrous, in my opinion that amount of credit which is due 
to them has not been given. I cannot conceive in what way 
their operations have been disastrous. 

Many municipal undertakings would have willingly cx- 
tended beyond their areas if they had been allowed to do £0, 
but Government: departments have been too apt to listen to 
the pleadings of smaller urban and rural councils, whose oppo- 
sition has merely emanated through jealousy, than they have 
to the pleadings of the larger authorities. This is substan- 
tiated by what the Government now proposes to do as a result 
of the Bill. There may have been some cases where the 
activities of certain authorities have not been such as one 
would desire, but I think the interesting paper prepared by 
Mr. Arnold B. Cridlev. the Director of Electrice Power Supply. 
In conjunction with Mr. A. ‘EH. Human, is. in my opinion. è | 
splendid testimonial to what municipal ‘authorities have. dene.. . 


and the results that have’ been obtained. : 


I am of opmion that prior to the war, under the restrictions z 
not bave 
been possible. A fair comparison .between company. and. 
municipal undertakings was not made when evidence was . 


submitted to the various committees set- up by the Govern. `.. 
ment to inquire into this important* matter, and the conditions - 


relating thereto are verv different in the two CASCS. 
However, the Bill, if carried into effect in the proper way. 
en ne EE ee 


* Erce. Rev., August 22nd and November 7th, 1919. 
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should bo of cousiderable advantage to all. One matter which 
appears to be pertectly clear, is the impossibility of 
standardising one frequency; 1t may be necessary to merely 
standardise in diflerent areas. We shall always be satisfied 
if due and proper facilities ure afforded for thoroughly develop- 
ing the electrical industry in every way, bringing it within 
easy reach of the working peuple of this country. 


WAYS AND COMMUNICATIONS ACT. 


The next matter of importance is that relating to trans- 
port. The setting up of a Ministry controlling transport 
generally, provided under the Ways and Communications Bill, 
jis an important step, and, in my opmion, a step in the right 
direction; it is one the result of which will be looked forward 
tu with considerable interest. Those interested in the elec- 
trical industry will have felt considerable relief when the 
control of power stations was withdrawn from the Ministry 
and left under the control of the Board of Trade. Transport 
directly affects the trade of the country, and it is essential 
that all forms of transport should be properly co-ordinated. 
Companies competing with local authorities will have to agree 
to work together for the goud of the industry generally. The 
dificulties regarding interchange of running, where two 
systems of tramways adjoin one another, and the feeling of 
jealousy between one authority and another, whether muni- 
cipal or company, Which have been allowed to prevail in the 
past, will have to be removed. When powers were originally 
sought through a Bill in Parliament for the construction of 
tramways in the City of Cardiff, clauses in the Bill, in the 
way in Which they were drawn, Were restricted to the opera- 
tion of trainways alone. ‘The system as such has been 
developed to the greatest possible extent, bearing in mind the 
restricted area in which it operates, but we have arrived at 
that stage where considerable additional trathe could be 
catered for by means of the motor omnibus, working In eon- 
junction with the system of tramways. Although able to 
defray the cost of the purchase of such omnibuses out of 
moneys put aside for this and other purposes, we are not 
allowed to do so, for the sole reason that such powers are 
not embodied in the Bill relating to the undertaking, and it 
is this form of red tapeisin that has restricted the operations 
not only of transport but other undertakings of a similar char- 
acter. [I am looking forward to the time when these will all 
be removed, and when it will be oply necessary to make out 
a good case to the Ministry controlling the industry to lave 
such powers conferred without any restrictions whatsoever. 
Regarding transport facilities, my paper before the Muni- 
cipal Tramways Association's Conference in 1017 referred to 
the development of the tramway industry, and even at that 
time I bad in mind something similar to what will, iù mv 
opinion, be likely to result from the Bill. I pointed out that 
upon the termination of the war great openings for tram- 
ways and transport undertakings generally would arise; I also 
suggested that the railways would later be used for the long- 
distance traftic, whilst tramways or light railways would cater 
for all the less important trattic. I suggested that canals and 
waterways would probably be taken over and converted to 
either electric or steam haulage in order to remove pressure 
upon the railways. During the war we have learnt the lesson 
of the advantages of the cultivation of food, and we have 
appreciated the ditticulties of transporting food from where it 
is produced to the centres, from which it is either distributed 
or disposed of. All these ditculties have arisen as a result of 
restrictions previously imposed upon tramway under- 
takings, willing to cater for them but not allowed to do 
so. The development of tramways and otber forns of trans- 
port will certainly be necessary in connection with housing 
schemes. The extension of tramways, light railwavs and 
other forms of transport will surely tend towards the develop- 
ment of extensive areas of land now Iving dormant. L think 
We can reasonably look forward to seeing at some future date 
—I hope not far distant--towns and cities generally, both 
large and small, inter-connected in this way. ‘The time must 
come when important tramway undertakings will have to be 
linked up by means of sidings. so that during many hours of 
the twenty-four when the transport of the ordinary passenger 
IS not required the lines and equipment can be used for the 
transport of goods, All this will conserve coal supplies for 
more Important purposes. In regard to the Bill, the eleetrifi- 
cation of railways isa very important feature, distinet entirely 
from what I have reason to think will take effect in course of 
time, viz., the construction of special transport roadways as 
man arteries throughout the country for the rapid transport 
of goods. © Roughly speaking, there are some 24.000 
miles of railways in the United Kingdom. and a very low 
estunate. based upon pre-war figures, would show that at 
even EALO per mile, the cost of electrification would not be 
lees than some tour hundred million sterling Upon this basi» 
It 18 not dithcult to imagine what the present-dav cost is likels 
to be. The railway capital at the moment 1s approximately 
13 hundred million pounds sterling, and is not now productive 
of dividends; the addition probably of more than one half tn 
this amount must necessarily be a very serious matter. but it 
8 assumed that as a. result of -electrification considerable 


es wi be effected in operation- which will counteract. 
6 increased capital.expenditure to some extent - -Tt will take | 


some time to appreciate the enormity of the work involved in 
the ‘electrificati 
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on of our railway system throughout the coun- 


try, but I have no doubt that that relating to suburban traffic 
will first of all be taken in hand, and the larger scheme 
gradually and carefully developed. If the railways, as we 
have reason to think, are to be eventually handed back to the 
colupanles previously controlling them, there may be some 
difficulty in raising the necessary additional capital, unless 
financial relief is utlurded by the Government. 
TkUustTs. 

The report of the Committee sect up by the Ministry of Re- 
construction in February, 1918, to consider the probable ex- 
tension of trade organisations and combinations and methods 
of safeguarding the public interest, indicates that there is a 
clear and increasing tendency towards combinations. Such 
combinations will no doubt have a very good effect uf and so 
long as they are not abused. It is a case of elimination of 
competition. I am no believer in cut-throat competition. If, 
however, the formation of combinations or trusts could be 
restricted to the advancement of any particular industry, then 
of course it would be serving a very useful purpose, but if the 
consumer is to be exploited, it will be unfortunate. 


COAL. 

With regard to the Coal Commission set up by Parliament 
it is now felt by a great number that it would be a national 
calamity if the coal industry were nationalised. The attitude 
of labour generally in regard to the matter hus been unreason- 
able, resulting in suffering by the community in general. The 
constitution of the Commission was not what any business 
man would recognise. One of the principal representatives of 
the men concerned, although a signatory to the Whitley Re- 
port, was directly leading a inovement altogether antagonistic 
to the spirit of the whole scheme of industrial councils. 
Whilst the number of men employed ts comparable with the 
number employed before the war, the output has dropped 
enormously—no doubt with deliberate intention. It is not a 
difficult matter to appreciate the effect that the price of coal 
has upon the cost of production, aud the necessary increases 
in charges paid for supplies, and yet we talk about the 
development of the use of electricity generally throughout the 
country, Whilst all the thue such development is being made 
more difficult. The electrical industry almost exclusively de- 
pends upon ample and cheap supplies of coal. The price of 
coal, affecting as it does the electrical industry, affects also 
every otber industry in turn. The restricted output has imade 
It possible to put in hand those works which are so neces- 
sary after the heavy dilapidations that bave taken place dur- 
ing the period of the war. Is it altogether surprising, al- 
though it is regrettable, that in some cases we find orders 
being placed abroad? 

Representatives of the miners have stated, very deliberately, 
that they could do as much in six hours as they previously 
did in eight or nine, but to-day they are not even doing in 
six hours as much as they did previously in three or four, and 
their attitude genprally 1s jeopardising the whole of the in- 
dustries of this country. Many of us feel that if left alone the 
greater number of the workers of this country would use 
better judgment. We can only hope that the formation of 
Industrial and Distriet Councils will have the desired effect, 
but they will be no use whatsoever unless those controlled 
by them honestly abide by their findings. We cannot afford 
to lose time: already others have stepped into the field and 
ure how reaping the advantage. 


Researcu WORK. 

This is a matter which is deserving of the most serious cou- 
sideration. A report submitted by a committee of the Privv 
Council, dealing with scientific and industrial research, clearly 
states that there is no closed door to research work. In the 
view of many, the persons who produce the results are the 
chief benefactors of the species. In some instances the ex- 
ploitation of discoveries and inventions was deprecated, in the 
public interest, in past years, but those days are past. 

One of the interesting features of the report is that relating 
to the formation of research associations. There was no time 
when the need for research work was greater than at pre- 
sent. We need more economical use of coal; the discovery 
of new sources of heat and power, better utilisation of 
national sources and waste products. There is the need of 
having our industries placed more generally upon a scientific 
basis, and we have need to produce and employ a much 
greater nutuber of efficiently trained workers for both pro- 
duction and research. It is satisfactory to know that the In- 
stitution of Electrical Engineers is against any scheme placing 
research work and invention under State control, and it would 
be distinctly satisfactory if those engaged upon research work 
could make known their discoveries to all others, in order 
that they night lave the advantage in some cases of some 
particular discovery that was cf no commercial value to the 
individual discovering it~ | a | 

Attention is drawn to the remuneration paid to men who 
are supposed to be highlv skilled. possessed of University 
degrees, &c., to be responsible for the training of the minds 
of vounger neople, and to whom salaries of £150 per annum, 


ising to-£240 hy experience and qualifications, are offered. 
' This salary was offered by-a wealthy concern. T think you 


will agree that no salary can be too high for such an in- 


dividual if the right one can be found, as it is impossible to 


. . 


. |; 
. 
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estimate his worth at its true value. 


fullest advantage may be taken of it. 
TECHNICAL STAFFS. 


In conclusion, the salaries of technical staffs are a matter of 
I am of opinion that local autho- 
rities and employers generally have not appreciated the mern- 
bers of their technical staffs at their true value, which has 
resulted in these people organising themselves in the same 
way as the ordinary employés have done, and instead of 
graciously granting the additional remuneration, more fairly 


the greatest importance. 


representing the value of these people, they are now forcibly 
compelled to do so. This, to my mind, is a uisfortune in 
more Ways than one. 

Personally, I welcomed the formation of the Electrical 
Power Engineers’ Association, although it was most unfor- 
tunate that such a thing should have been necessary. It is in 
cases of trouble that we have to fall back upon our technical 
staffs; there are many Instances Where employés, dissatistied 
with their conditions, have not hesitated to withdraw their 
labour, and the responsibility of keeping things going has been 
undertaken by the technical staff, and in such cases as these 
even their services have not received that amount of recog- 
nition which they have deserved. We have had some in- 
stances during the war, and since, of the value of the 
E.P.E.A., one of the most important of which was the power 
placed in the hands of public authorities for averting a strike 
on the part of the members of the E.T.U., who have, on more 
than one occasion, threatened to put London in darkness, and 
would have carried out this threat if it had not been counter- 
acted by the representatives of the staffs remaining loyal to 
the community through the influence of their association. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Serton-Jones, O'DriL AND 
STRPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


26,267. ‘ Junction, &c,, device for clectrical wiring systems.” E. Witcox. 
October 27th. , 
26,278. “ Electric device for starting internal<combustion’ engines.” W. 


Byroro and H. J. Harris. October 27th. 


26,279. “ Thermo-electric instrument.” C. M. R. Baisi. October 27th. 
26,326. “ Electrolysing wawr.” A. P. pe CokrkaDI. October 27th. 
26,332. “t Production of aluminium nitride, &c., by electrically generated 


October 27th. 
WwW. B. Sirs. 


(United States, July 10th.) 
October 27th. (Hol- 


heat.” ARMOUR FERTILISER WORKS. 
26,333. “ Electric heating apparatus." 

lund, May 5th.) 

© 26,347. “ Means for controlling traasmission of electric impulses.” W. R. 

SYKES INTERLOCKING SIGNAL Co. October 27th. 


20,348. © Electric water heaters.” W. F. CECTLER. October 27th. 


26,300. “Controlling devices fer electric starters for internal-combustion 
engines.” F. J. Gite. October 27th. 
26.502,“ Turbo-lectric driving arrangements." Brose) ELrtcikteaL ENGI- 


NEEKING Co. and C. C. Suttos, October 20th. 

26,356. +t High-frequency alternators.’ E. F. W. ALEXANDERSON and S. P. 
NIXDORFF. October 27th. (United States, December Grh, 1918.) 

236,363. * Hand-operated rotary electrical switches.’ F. H. 
F. A. Frasik and E. L. Rasis. October 27th. 

26,372. “Switch for filimentæelatrie lamps.” L. A. DE BEChER. 
ber 27th, 

26,374. “Transmitters for telephony.” H. J. Rotsp. October 27th, 

26.410. Bleetrieal cut-out” W. H. Giana wort. October 21th, 

26416-7. “Sparking plugs.” AL W. ARMsTROSG. October 28th, 

26,420. “ Maintaining Rights of electric tramears, &e., during changing 
over of trolley pole." L. H. Davies. October 2&th. 

26,421. “Sparking plugs. AL Cox. October 28th. 

26,433. “ Holders for electric Limps.” W. C. Hasxos and Rowisnson & 
Haxos Evectrric Co. October 28th. 


BREWEKION, 


Octo- 


26,454. " Electrical conduit system.” M. J. Ratuing and T. Ivor. 
October 2th. 
26,470. * Process for recovery of selenium and noble metals from electro- 


ltic slimes, &e." M. Crtkasiick and D. Uso, October Iih. Japan, Orto- 


‘ber 28ih, 1918.) 


26.408. “ Electri switches.” EL G. Harcourt. October 2xth. 

26.485. “Electrical installations for controlling electric pianos, &e 
AcpkAN, October 28th. (France, July Dsth.) 

26,487. * Starting devices for electrie motors." 
Co. (General Electric Co.) October 28th. 


o E 


Bruis Totton Blot stos 


26,488. 8 High-frequency alternators." E. E. W. ALENANDERSON. Orto- 
ber 28th. (United States, November 4th, POTS.) 

26493. 8 Magnetos, dynamos, elevtric motors, &” F. J. S. Jones. Oito- 
ber 28th. 

26.495. Electric-light fittings.” H. A. J. H. Merkey and F., W. Staxpisi. 


(Ocraber 28th, 


ALLMANNA  TFLEPHONAKTIF- 
(Sweden, December T1th, 1918.) 


26,496. °* Selective electric switch devices.” 
BoLAackr L. M. Eitesson, October 28th. 


26,022." Insulator bridge troughing for electric cables. E. G. SANFORD. 
October 29th. 

26.5482. 8 Magnetic reflector. T. L. Garoway. October 29th. 

26048. "t Alternating current dynamos for lighting.” A. E. Graxvi ie. 
October VJOth. 

Word,“ Dhermostatic devices." W. Frost and H. Frost & Co. Qi to- 
ber 2th. i > 


26,578. °° Electrical devices.” Ho T. Lameer. October Ath. meh 
26.596.“ Multiple fuses for electric conductars carrying high. veltage vur- 
“OQ. Cracoast. Cetober 29th. (Germany, May 27th.) 

26.611. Electric meter. G. AL Cureinam and MIETROPOLITAN-VICKERS 
Preity Co, October are -7 a ai Ae OTR Ea S ee 
Aag. Sf Electr heutige "eCa R. Macrae ws and R. $. A, Rearsow and 
Vienres, Lip. October 24th . 

26620, t Electric motors.” F Axor and H. B. ANGELL. October: 29th, 

26,021, “Installations for electrically lighting, heating ang véntilating rail- 
wav carriages, &c.'" H. D. Ronmas. October 29th. 

25.626. “ Electric lighting arrangement for advertising, &c." J. SMEEKENS. 
tatober 29th. (Belgium, February 18th, 1916) 


It is extremely grati- 
fying that these matters have been kept in a prominent posi- 
tion atd taken into the serious consideration of the Institu- 
tion, and in this particular connection our system of education, 
good as it is, wust be improved and made to compare more 
than favourably with that of any other country, and facilities 
afforded to all, no matter in what station in life, so that the 


26,634. ‘* Electrically-operated pumps.” MeRRYWEATHER & Sons.  Octo- 
ber 30th. 

26,663. “ Electric furnaces.” H. J. Deran & Repwavxe. October 30th. 

26,672. So Sparking plugs.” E. E. Bates and E. Perwins, October 30th. 

20,688, “Sparking: plug.” C. M. Newtosx. October 30th, 

246,715. * Electric switching mechanism.” WesttincHouse  Erecrric & 


(United States, October 3th, 191K) 


MANUFACTURING Co. October 0th. 
26,721. “Controllers for electric motors. 
(General Electrice Co.) October 30th. 


26,746. °° Electric sparking plugs." ETasiisseMENts De Dios Bouton Soc. 
Asosx. October $Uth. (France, December 12th, 1918.) 


26,759. “ Device fur preventing tapping of engaged circuit in intercom. 
munication telephone systems, Ac. F. Meabe. October 3lst. 


26,767. ©“ Switches for low-tension electric current. A. R. Parwer. Octo- 
ber 31st. 

26,776. “ Electric control apparatus. J. Witson. October 3st. 

26,777. “ Sparking: plugs.” J. Jones. October lst. 

26,091. “ Sparking plugs.” E. E. Bates and E. PrRKINS. October 3lst. 

26,802. ** Coin-frecd prepayment devices for telephone systems." At to- 


MATIC TELEPHONE MiasNteracrckinGe Co. (Automatic Electric Co.) October 31st. 
26,803. *“ Petrol-electric lighters." J. R. Stare. October 3st. 
26,807. “Sparking plugs." A. W. ARMSTRONG. October 3lst. 
26,813. * Electrice motor starters and generator controllers.” F. 

MAN and W. Rocers. October 3lst. 

26,816. * Diaphragms: for gramophonecs, telephones, &c."" A. T. Corner. 

October gist. f 
26,835. * Rheostats.” J. W. Brown. 


Plow. 


October Bist. 


26,837. “ Conductor arrangements for electric traction systems.” C. E. 
PatkRURN. October 3Ist. 

26.859, “ Electric contact makers for magnetos.”™ F. McLoucausx. Noveme 
ber lst. 

26,873. “Electrical distribution with alternating current systems." A. M. 
TAYLOR. November lst. 


26,887, 
PEARSON. 


H. C. Rrown and G, 


“ Dynamo-electric machine, motors, &c.” 
November lst. 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1914. 
Hatfield & Hookham. 


2917. 
IK,748. MACHINE SWITCHING TELFPHONE SYSTEMS. 
L. Polinkowsky. 
(133,337 .) 


BLS. ELECIROLYIG METERS. March Sst, 1914. 


Western Electrie Co. and 
(Western Electrie Co. partly.) December 17th, 1917, 


21918. 


139. SEMI-AUTOMATIC TELEPHONE SYSTEMS. Western Electric Co., L. 
kowsky and G. Deakin. January 2nd, 1918. (133,338.) 

245. ELECTRICAL TRANSFORMERS FOK FEGULATING OR VARYING THE VOLIAGE OF 
THE CURRENT SUPPLIED THEREFKOM. F. E. Berry. January $th, 1918. (133,:39,) 

704. MACHINE SWITCHING TELEPHONE SYSTEMS, Westera Electric Co. and 
L. Polinkuwsky. January llth, 1915. (13%,341.) 

958. MACHINE SWITCHING TELEPHONE EXCHANGE SYSTEMS. Western Electric 
Co. and L. Polinkowsky. (Western Electric Co. partly.) January 17th, 1918. 
(133,:342.) : 

1,493. MACHINE SWITCHING TELEPHONE SYSTEMS. 
L. Polinkowsky, 


Polin- 


\ Western Electric Co. and 
(Western Electric Co. partly.) January 25th, 1918, (133,343.) 


10,131. Enrcutic STEAM GENERATORS. F. Revel and A. Boldorini. June 
l9th, 1918. (133,361.) 

10,526. METHYD OF AND APPARATUS FOR TELEPHONICALLY TRANSMITTING SPEECH 
IN AN IMPROVED MANNER. E. S. Pridham and P. L. Jensen. June 26th, 1918. 
(133,365.) 

_ 10,702. MODULATING MEANS FOR HIGH-FREQUENCY OSCILLATIONS. Western 
Electric Co. (Western Electric Co.) June 25th, 1918. (133,366.) 
11,301. ELECTRICAL SEARCHLIGHT AND OTHER PROJECTORS. W. M. Mordey 


an} G. A. Hughes. July l0th, 1918. (133,370.) 


12,062. CARRONS FOR ELECTRIC ARC Lames. W. Heape and H. B, Grylls. 
August 2nd, 1918. (133,376.) 
13,879. UTILISATION OF SOUND OR COMPRESSIONAL WAVES FOR SIGNALLING AND 


OTHER PURPOSES. W. J. 
26th, 1918. (133,394.) 
13,880. METHODS AND APPARATUS FOR SUBMAKINE SIGNALLING. 


Mellersh-Jackson. (Submarine Signal Co.) August 


R. A. Fessen- 


den. July 20th, 1917. (133,395.) 

14,704. Evecrric RESISTANCES. T. W. Case. September 10th, 1918. 
(133,403.) 

14,705. LIGHT REACTIVE ELECTRIC RESISTANCE ELEMENTS. T. W. Case. Sep- 
tember Oth, 1918. (133,404.) 

15,367. ELECTRICALLY-HEATED WARMING OR COOKING PLATES OF THE ENCLOSED , 


TYPE, F. P. Fletcher. March 18th, 1919. (13:3,406.) 
16,136. ELECTRIC VACUOUS BULB THERMIONIC DEVICES. 
October 4th, 1918. (133,413.) 

16,278. ELECTRICALLY -HEATED WATER AND LIKE SERVICES AND SYSTEMS, H. A. 
Gill. (A. E. Woods.) October 7th, 1918. (133,422. 

16,444, ELECTRIC WELDING. British Thomson-Houstun Co. (General Elec- 
tric Co.) October 9th, 1918. (133,439.) 

16,603. RFGISIERING ATTACHMENTS FOR TELEPHONES. A. Reubenstone, Octo 
be- l1lth, 1918. (133,455.) 

17,466. Gas FXITS FOR GALVANIC BATTERIES, G. Oldham and J. Oldham. 
October 25th, 19J8. (133,483.) s 
17,943. ELECTRIC Furnaces. H. A. Kent. October 28th, 1918. (133.485) 
18.086. ELECTRIC IGNITION FOR INTEKNAL-COMBUSTION ENGINES AND THE LIKI 

Ww. Pickard and D. R. Dobson. November 5th. 1918. 1133,499.) 
18,433. ELECTRIC akc rases. H. B. Grylls and W. Heape. November Itn, 
IMIS. (Addition to 4$,866;/17.) (Cognate applications 20,983/1R) 1133.510) 


J. Erskine-Murray. 


18.614, INotcrance cois. H. A. Ewen. November Mth, P918. 135.510.) 
10.003, SHUTILES FOR WEAVING IN FLECTRICALLY-storreD Looms. H, Jowett 
and J. Wilkinson. November 20th, 1918, (133 521.) 


20,863. Evrerrico ALIERNATING CURRENT NIP 
CERCUTTING AND BKUSH LIFIING. GEAR THEREFOR, 


KINGS MOTORS, AND SHORT 
Mavor & Coulson and M. S. 


Moore, December 14th, 1918. (133,541.) 
© 21,549. ELeCTRICALLY-HEATED UTENSILS. J. G. Lozano. December 23rd, 


1918. 133,545.) 


1919. 
a -æ 
2.471. STARTERS AND CONTROLLERS FOR ELECTRIC MOTORS. E. N. Bray and 
Bray Markham and Reiss. January 3Ist, 1919. (133,580.) 
4,111. DETACHABLE FIXINGS FOR ELECTRIC LAMPS OR OTHER ARTICLES. Fuller 


Accumulator Co. and A. P. Welch. February 19th, 1919. 
4.555. ROTARY ELECTRIC SWITCH. C. Braun. 
863. PORTABLE £LECTRKIC LaMrs. J. Tweedie. March 10th, 1919. (133,600.) 
10,926. ELECTRIC LAMP LANTERNS. Cable Accessories Co. and F. H. Reeves. 
Mav 2nd, 1919.7 (133,533) 7 eee 3 oe ee 
12.157. -PROTECTIVE ARRANGEMENTS FOR DYNAMO-ELECTRIC’ MACHINES. © British 
Westinghouse Electric and, Manufacturing Co.. June 17th, 1918. (Addition 
to 120,911.) (128,546.) a n F 
13,317. ELECIKICAL TRANSFORMERS. Siemens Bros. Dvnamo Works, J. W. 
Howard and L. D.-Morphew.e Ma} 23th, 1919. -¢139,63) ` oe 
14,354. ELECTRICAL SYSTEM. FOR. GENFRATING INTERMITIENT HIGIETENSION COG 
KINT IMPULSES FOR IGNITION PURPOSES WITH OR WITHOUT LOW-TENSION CURRENT 
POR BATTERY CHARGING, LIGHTING, “AND THE Like. C. H. Tower.. September 
loth, 1919. (Divided application 14,715/1R3 (133,643.) : 
15,112 Brosh HOLDERS For DINAMO-ELECIKIC MACHINES. C. 
June ldth, 1919. 1133.6486.) i 


(133,590.) 
February 24th, 1919. 1133.30.) 


M. Owen. 


British Tuomson-Hotstos Co. 
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“ELECTRICAL REVIEW” : TIME OF PUBLICATION. 


Readers who are receiving their copies of the 
ELECTRICAL REVIEW a little later than formerly, 
are reminded that as the result of changes in 
Printing arrangements and in consequence of 
rapidly increasing eirculation, publication recently 

to be deferred until Friday afternoon. The 
REVIEW is now on sale in London at 4 p.m. on 
Fridays; Copies sent by post or obtained through 

agents should reach the hands of subscribers 
on Saturday mornings. 
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AN EXCELLENT START. 


Tuose who, like ourselves, had formed a highly optimistic 
opinion as to the choice of President of the Institution of 
Electrical Engineers, and who were present at the reading 
of his inaugural address, will certainly plume themselves 
on their sagacity, whilst joining us in congratulations to 
Mr. Roger Smith. His address was a model of its kind, 
and dealt with many interesting ‘and important subjects 
with sympathy, breadth of mind, and that common sense 
which he so much admires in others, and which in his 
own case is wholly free from what he describes as its great 
enemy. 7 

We were particularly pleased that he opened his address 
with an appropriate reference to those who had served and 
those who had fallen in the war, and urged employers to 
give ipreference to disabled men. We can never discharge 
our debt to them; let us at least do all that we can to 
mitigate the loss that they have suffered on our behalf. 

Mr. Smith also spoke of the urgent necessity of improving 
educational methods, and facilitating the upward progress 
of poor men endowed with brains. ‘To say that all men 
are born equal is the crudest of fallacies ; they are all born 
different, and it should be our aim to seek out talent and 
develop it wherever it is found. The subject is intimately 
bound up with the promotion of scientific research, and in 
this connection the President, endorsing the views of his 
predecessor, laid due stress on the grave danger to research 
that may result from its patronage by Government Depart- 
ments, tending to strangle it in the bonds of the Civil 
Service. 

Space does not permit of our touching upon all the 
matters dealt with by the President, and we must pass on 
at once to his main theme—the electrical engineering of 
railways, a matter with which he is peculiarly qualified to 
deal. In the first place, he pointed out that, in view of the 
enormously important place that electrical engineering will 
take in railway work in the near future, it is essential to 
success that the work shall not be regarded as a branch of 
another department, such as that of mechanical enginecring, 
but shall be dealt with in a department specially created 
for that purpose. Splendid work has been done by the 
mechanical engineers of British railways, both at home and 
abroad ; but the electrical work requires a highly-specialised 
training and long experience in electrical construction, and 
success can only be attained if it is carried out and operated 
by the most able men. 

Dealing with the problem of electrifying the railways 
of this country, he made it clear that by far the 
greatest benefit of such a conversion would be felt in con- 
nection with goods traffic, and declared that minera] lines 
with steep gradients could be electrified with advantage 
even when electricity was not cheay—the saving in time 
and labour being the main consideration. Apart from any 
reduction in actual working cost, the saving of 60 per cent. 
of the coal used on railways would in itself be an economy 
of national importance. It is noteworthy that the present 
cost per train-mile for goods and mineral trafic is more 
than double that of the passenger service, and the 
respective margins for economy are in a stil! greater ratio, 
so that the former presents much the more favourable case 
for immediate electrification, particularly where mineral] 
lines are concerned. The only example of heavy electric 
traction in this country at present is the Newport-Shildon 
mineral line of the North- Eastern Railway Co., 18 miles in 
length, which has proved very successful : al] other British 
electric railways are of the suburban type, operated, with 
one exception, on the multiple-unit system, without separate 
locomotives. ‘The effect. of electrification on railways 
formerly operated with steam has been most marked, and 
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there can be no question that electric traction is par 
ercellence the right thing for suburban service. But Mr. 
Smith lays special emphasis on the fact that even with so 
dense a service as that on the tube railways, the annual load 
factor (on the basis of the maximum demand averaged over 
one hour) is less than 50 per cent., so that those who 
look to railways to produce a great improvement in load 
factor will certainly be disappointed ; as a rule it is lower 
than 40 per cent. in this country, and not much higher in 
the United States. 

We are glad to see that Mr. Smith does not approve of 
the practice, imposed upon us by legislative restrictions, 
of erecting a separate generating station for each railway. 
The extreme importance of continuity of supply in the 
case of a railway has, of course, weighed with the railway 
companies in the past, but, no doubt, under the Ministry of 
Transport, and with the Eléctricity Supply Bill in opera- 
tion, adequate safeguards will be provided, and the railways 
will derive their power from large public generating 
stations. 

With regard to the system of supply to be adopted, Mr. 
Smith makes it clear that the high-pressure direct-current 
system has the preference. As it is good practice to run a 
suburban service quite independently of main-line traffic, 
he does not anticipate any trouble due to interference 
between the two in this respect, and the time has not yet 
come to fix standards for main-line working—though, of 
course, that will have to be done eventually. Mr. Smith con- 
templates a working:pressure of either 1,500 volts, or, if that 
is not sufficient, 3,000 volts, for main-line electrification. 
Both pressures have been used successfully, and in view of 
the trend of progress and the requirements of heavy 
electric traction, we anticipate that the higher pressure 


will win. 


LIGHT AND RELATIVITY. 


< a mtaa 


THE announcement that was made recently at a joint 
session of the koyal and Astronomical Societies anent the 
results obtained by the British Expedition to Brazil, to 
observe the eclipse of the sun which took place on May 
29th last, has aroused great interest among all persons 
concerned with the physical sciences. The interest aroused 
is the more intense, because the principal result, namely, 
the deflection undergone by a ray of light, owing to its 
passage near our sun, had, been made the subject of 
prediction by Prof. Einstein. He, reasoning from the 
relativity theory of gravitation, had reached the conclusion 
that the deflection should amount to about 17”, whereas 
arguments based on the ordinary Newtonian system of 
mechanics made the deflection but a balf of this, or less. 
Prof. Oliver Lodge, for example, without committing 
himself to prediction, favoured the anticipation that the 
detlection observed would approximate to 7”, which is 
the amount to be expected if the wave-front of a ray of 
light possesses the property of mass, and there are many 
other causes to which such a deflection might be ascribed, 
each of which would require that a somewhat different 
magnitude should be observed. Consequently, a certain 
element of what is called spors entered into the feeling 
with which the result of the observations was awaited, and 
so heightened the intercst with which the announcement 
was received. It seems, perbaps, a little extraordinary 
that conclusions so fundamental regarding light and 
gravitation should stand to be decided by the measurement 
of so slight a thing as an angle subtending but a second 
or so of the circular arc, and on one that can be 
made only on such rare occasions as when the light 
from the sun is cut off by an eclipse. The fact is, however, 
that we have never known much that is fundamental con- 
cerning either light or gravitation. Concerning detail onr 
knowledge is wonderful. We know the length and 
frequency of light vibrations and the energy they represent, 
while the law of gravitation can be demonstrated by the 
ditference of weight an object has when weighed in the 
upper and lower stories of a building ; but to explain what 
happens to light during the eight minutes it takes to reach 


us from the sun, we have had to invent the luminiferons 
ether and endow it with incompatible properties ; while to 
explain how the force of gravity is transmitted across the 
solar system, we have played with still more extravagant 
hypotheses. Indeed, both the phenomena exhibit peculi- 
arities which, so far, defy explanation on ordinary 
mechanical principles. Those who have read the article hy 
Mr. R. W. Western that appeared in our issues of 
September 26th and October 3rd last, on the Principle of 
Relativity, will have seen that the behaviour of light in 
certain experiments constrains us to throw over the laws of 
motion as enunciated by Sir Isaac Newton and replace them 
by modified formul:v. Prof. Einstein has further developed 
this principle so as to embrace the force of gravity. The 
difficulty of accounting for its transmission (which must te 
instantaneous or at velocities far exceeding that of light) is 
then got over by regarding it as due to acceleration. (ne 
descending in a lift, with the acceleration of a body 
falling freely, would find himself for the time being 
unaffected oy the force of igravity. His feet would no 


~ longer press the floor, or, rather, the floor would no longer 


press his feet, and if he dropped his pencil cas 
it would not fall, but remain suspended where his fingers 
had released it. In the same way, were the lift accelerated 
upwards at the same rate, he would find his weight doubled, 
for the time being, and his pencil-case would fall at twice 
its usual rate. The theory provides for every field of 
gravitation an equivalent direction and speed of acceleration, 
but to reconcile this state of things with ordinary conditions 
as we know them, multidimensional space must be invoked, 
by the help of a new mathematics. It is not, on the face 
of it, easy to see what is gained, when, to explain gravity, 
which is difficult to understand, one must employ multi- 
dimensional space, which it is impossible to conceive, but 
those who are curious on the subject may consult Prof. 
A. S. Eddington’s admirable Report on the Relativity 
Theory of Gravitation, published by the Physical Society 
last year. Whatever difficulties the theory presents, there 
are already two facts accounted for by it that have net 
hitherto been otherwise satisfactorily explained. First, the 
discrepancies in the perihelion of Mercury. Second, this 
deflection of light passing near the sun. There remains 
another test, and that is provided by the fact that the 
theory requires a certain displacement of the spectral line 
towards the red end of the spectrum. This displacement 
has not, so far, been demonstrated, and as a theory of this 
kind, because it is universal, must be compatible with all 
facts, or fail, there is still room for an open mind as to the 
nature of the force called gravity. 


In our “Notes” columns will be found 
an announcement of the greatest import- 
ance to all professional engineers— 


namely, that the Council of the Institution of Civil 
Engineers has decided to introduce a Bill into Parliament 
to secure statutory powers for the registration of Civil 
Engineers—including members not only of that Institution, 
but’ also members of the important engineering societies 
and others outside those limits, The Council is to be con- 
gratulated on taking this step, which will be welcomed hy 
all who are solicitous for the honour and welfare of the 
engineering profession ; it is a movement which we have 
advocated for many years, and if successful—as we hope tt 
will be—will place the profession on the same footing +8 
the legal and medical professions. 

Everywhere on the Continent the engineer has long been 
recognised as a professional man, qualified by long and 
arduous training to falfil functions of the first importance 
to society, and to occupy positions of the highest responsi- 
bility and trust; in this country alone, governed by men 
of classical training and restricted mental horizon, 18 the 
engineer still regarded as a man in overalls, armed with A 
spanner, And he is paid accordingly. l 

We trust that every engineer will give his cordial and 
energetic support to the proposal—not only the members 
of the premier Institution—for the matter intimately 
aflects every one of them, and all will benefit by the 
improved status that will result from its accomplishment 


The Status 
of the Engineer. 
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| WE do not know why the electrical 
wc oh eii industry should be singled out for inter- 
meer minable petty warfare between Trade 
Unions ; so far as we are aware, there is no such antagonism 
between Unions associated with other branches of engi- 
neering, but perhaps it is due to the comparative youth- 
fulness of the electrical industry and of the Unions 
connected with it, that a stable conditicn has not been 
reached. The contest between the E.P.E.A. and the 
E.T.U. is apparently perennial ; it is well known that the 
latter desires to swallow up the former, and has threatened 
the livelihood of any of its members who join the Associa- 
tion. In another direction we find the National Associa- 
tion of Supervising Electricians at loggerheads with. the 
E.T.U., the cause of discord being practically identical in 
character—that is, the E.T.U. desires to abstract from the 
N.A.S.E. all the foremen, though it would apparently agree 
to allow the supervising electricians to remain outside its 
ranks (for the present ?). 

There are three features common to both these quarrels : 
—(1) The E.T.U. ; (2) the fact that both the other bodies 
secured registration as Trade Unions solely for the purpose 
of obtaining representation on the Whitley Council ; and 
(3) the inability of the latter bodies to gain admission to 
the General Federation of Trade Unions, which is the hall- 
mark of a pucka Trade Union. 

Features (1) and (3) are interdependent, in that it is the 
opposition of the E.T.U. which prevents admission to the 
Federation ; it seems that the adverse vote of one Union is 
sufficient to blackball a candidate for admission, In each 
case it is the E.T.U. that is the aggressor—the other bodies 
earnestly and, we believe, sincerely protest that they 
harbour no ill-will towards the Electrical Trades Union. 

As a matter of fact there is strong reason to believe that 
it is not even one Union that opposes the recognition of 
these two candidates, but only part of a Union, namely, the 
London Branch of the E.T.U. That branch is known to 
be insubordinate to the Executive of its own Union, and to 
be, in fact, a focus of strife and political unrest, and we 


` gee it getting its own way in opposition to the views of a 


far greater number —a triumph for democracy ! 

We understand that the E.T.U. proposed to form a 
special branch for foremen, but the latter after full con- 
sideration rejected it—naturally, it would be an impossible 
position for the foremen to be in the same Union as the 
men. The Supervisors’ Association has, therefore, declined 
the offer of the E.1'.U., and will stand by its own members. 
A deadlock has been reached, and the E.T.U. is at the 
bottom of the mischief—as usual. 


——— + -_ — 


Tue situation of the works in the 
vicinity of Paris is far from favourable at 
the present time, when regarded from the 
standpoint either of the maintenance of the supply or the 
financial results of the undertakings. According to a report 
of an interview with M. Passerieu, Secretary of the Section 
Fédérale des Forces Motrices, even if the coal crisis did not 
exist, and the quality of the coal were the same as in pre- 
war times—which is not the case—it would be impossible 
for the generating plant at the stations to cope with the 
consumption in consequence of the increasing demands for 
energy. It appears that the stations are unable to meet 
the peak demands, and it is necessary, it is said, to level 
the consumption curves. The demand makes very great 
leaps and bounds in the case of some stations during the 
same day. For instance, the demand amounts to 8,000 kw. 
in one station in the suburbs of Paris at 6 a.m. An hour 
later the engineering works and other establishments open 
their doors, and the demand immediately rises to 
45,000 Kw., falling to 15,000 Kw. during the period for 
breakfast. In the evening the conditions are worse, in 
Consequence of the public and private lighting coming 
on, and the production reaches 50,000 KW. between 5 and 
7 p.m., declining to 10,000 Kw. at midnight. 

It is of particular interest to hear what the secretary has 
to say regarding the quality of the coal and the methods 
adopted to secure its combustion. He states that the con- 
sumption of coal is substantially the eame during both the 


Supply Troubles 
in Paris, 


period of low demand and that of the highest demand, the 
explanation being that the coal is of an inferior quality, and is 
composed, for the most part, of soil and dross. In order to 
burn this coal it is found necessary to add very inflammable 
materials, such as naphthaline and benzol, &c., the vapours 
from which render intolerable ‘the atmosphere in the 
boiler-houses. As a consequence the men, who are 
already overworked, work under deplorable condi- 
tions, and run the risk of darts of flame, and even of 
explosions. If the present situation is not soon remedied as 
a matter of urgency, it is considered that a large number 
of the men employed at the engineering and aviation works 
in the vicinity of the Seine will soon become idle, and 
there is said to be no remedy other than that of equalising 
the consumption. If nothing intervenes, it will be 
impossible to ensure the service, particularly at 5 p.m., 
when, simultaneously with the consuming works in full 
operation, the tea tangoes and the shops are brilliantly 
lighted, thus showing absolute indifference to the present 
crisis. The men employed at the generating stations have 
asked for higher wages, but the unfortunate financial 
position of the companies has prevented them from con- 
ceding the demands which are considered to be legitimate, 
unless at the same time they are permitted to raise the 
charges for supply to customers. As bearing upon this 
matter, it is pointed out that prior to the war 75 per cent. 
of the energy produced was utilised for lighting purposes, 
whereas at present the quantity used for power purposes is. 
7ö per cent. of the total production, and is supplied at less 
than one-half of the price charged for energy delivered for 
lighting purposes. 

It rests with the public authorities to find a solution 
of the problem in the interests of both the com- 
panies and their staffs—a solution which is all the more 
necessary inasmuch as the companies were required to 
facilitate the operations of the consuming industries which 
were developed in the neighbourhood of Paris for the 
purpose of promoting the national defence during the war. 


In spite of the assistance given by the 
Department of Scientific and Industrial 
Research, the provision of the necessary 
funds for carrying on various researches is not always an 
easy matter. A case in point is the Institution of Heating 
and Ventilating Engineers, which a short time ago received 
a grant for a research on heating problems. The members 
of the Institution, as is usual, were asked to provide a 
similar amount of money, and that was done, but the funds 
are nearing exhaustion, and the research is far from com- 
plete. Taking a broad survey of the situation, the Council 
of the Institution of Heating and Ventilating Engineers 
has come to the conclusion that the work is of too compre- 
hensive a character to justify the burden of the whole 
expense being placed upon one Institution, and it has 
decided to invite other institutions whose interests may be 
said to be allied, to a conference with the view of endea- 
vouring to obtain some financial assistance. Electric 
heating, of course, comes within the scope of the research, 
and we imagine that the electrical industry will be invited 
to take part in the conference. The research that has been 
carried out deals for the most part with the heat loss 
through walls of various materials, and it is not at all 
unlikely that, in connection with the electric heating of 
rooms, this is a factor which has been almost entirely 
ignored. Sufficient evidence has been accumulated that 
this loss is very much greater than is generally supposed, 
Indeed, until this research was undertaken, it was to all 
intents and purposes ignored in all heating installations, 
but if by the employment of suitable building materials 
this loss can be eliminated to a considerable extent, it 
means that the efficiency of electric heating is improved to 
that extent. Heat loss through walls is certainly a 
problem which cannot be left out of account in dealing 
with electric heating problems, and it is another instance, 
as in the case of lighting, where the electrical engineer 
might well collaborate with the architect and the heating ` 
engineer, 
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SS eE S a 
s. PRACTICAL POINTS IN THE LAYING-DOWN OF MOTORS AND SWITCHGEAR, 


í By 


ELECTRICAL engineers in charge of plant in factories 
are at all times anxious to compare their own lay- 
out of plant with that of their brothers in some 
other factory, and it is for this reason that visits to 
works are so popular with several associations. 

Those who participate in visits of this kind are 
sure to notice something original in the rig up of 
switchgear, in the laying down of motors, or in the 
running of supply mains. 

At the same time one must bẹ prepared to see a 
good deal of temporary work in the layout of elec- 
trical plant, and more especially is this so in works 
where a great deal of shuffling of plant takes place 
due to extensions and alterations of workshops. 
However, one can usuaily tell what is really a tem- 
porary job and what is a finished, or supposed to 
be finished, one. 

Another method of comparing notes, as-it were— 
and one which does not entail travelling to some 
other district—is to study carefully the photograplis 
which appear regularly in these pages. For in- 
stance, we are often treated to a full description of 
some supply company’s works, or of the layout of 
plant in Messrs. So-and-So’s establishment, and by 
studying the photographs illustrating these articles 
we are able to see how things have been done. It 
is really amazing how often one can see an other- 
wise first-class layout spoiled by several cables or 
wires hanging around a motor casing, or in the 
method of running the tubing or cable from the 
switchgear on the wall to the motor seat. 

What the writer usually notices on many jobs is 
that the wiring has been done on the ‘‘ direct or get 
there system.” It seems to be a case of ‘‘ get them 
there, the machine will run just the same.” Of 
course it will, but to have a little more reliability 
and safety a little touching up here and there would 
make all the difference, and then there is such a 
thing as making a job look sweet to the eye. 

Tig. 1 shows the original layout of a 60-H.P. A.C. 
motor switchgear, the work, one must admit, of an 
amateur. 

Note the elaborate get-up of the iron framing and 
the number of points where it is a case of “ giving a 
healthy man a crutch.” Notice also that the main 
switch is for wall mounting, and yet, for some 
reason or other, it is stuck on a frame which pro- 
jects 5 in. or 6 in. out from the wall, taking up, by 
the way, valuable space at the corner of the door- 
way. | 

Then, again, take the rotor starter; this is fixed 
to the frame at a by means of bolts and nuts, and 
the clamping plate underneath. Why the frame 
wasn’t spread a little to catch up the centres of the 
Starter, only the designer knows. 

The same remarks apply to the method of fixing 
the frame feet to the floor; one bolt and a plate 
which is never in its place. 

The tubing of the mains is run, as stated before, 
on the ‘direct system.” Fig. 2 shows the same 
gear rearranged and erected within the butt of the 
wall and all clear of the entrance to the workshop. 
The main switch is mounted direct on the wall and 
the rotor starter fixed to an angle iron frame, which 
consists of two legs built into the wall and a 14-in. 
platform of wood bolted between them. i 

The starter would have been bolted direct to the 
angle irons and the platform done away with, but 
two of the lugs had been broken off in the original 
nagging up. The wiring was put in fresh tubing 
and the switchgear screwed, to suit, thus completely 
ae all wiring and complying with the regula- 
ions, 


JAMES WALKER. 


Now, all the blame for shoddy work cannot be 
put down to the electrician who wires up the job. 
lor instance, the wiring, whether done in tubing or 
with cable, may be quite a tidy job, but the finishing 
up at the motor may be anything but neat, and 
all due to the many different ways in which terminals 
are brought out on the carcass of the machine. For 
instance, one maker has the ends brought out toa 
terminal block (as shown in fig. 4), another as in 
fig. 5. All that can be said of the method illustrated 
in fig. 5 1s that the designer either could not be 
bothered making up a terminal block or that, being 
of a very sensitive nature, he did not want to be 
the means of adding still another idea to the dozens 
now in use. , 

Makers may say that they will supply any kind of 
block if specially asked for, but why should it be 
necessary to make special request? Factory engi- 
neers, when ordering a motor, take it for granted 
that the evebolts and feet will be of sensible design 
and size without specially mentioning the fact. 

The same should apply to the terminal block, 
where, after all, what is wanted is not so much stan- 
dardisation of blocks, as common-sense methods of 
bringing out the ends to suit the wiring practice of 
to-day. 

Regarding the fixing of terminal blocks on motors 
or dynamos, we also have a great variety of posi- 
tions, and it is quite evident that several of the 
makers really do not know what is required. They 
are, it is admitted, always anxious to meet the re- 
quirements of the factory engineers, but perhaps tt 
is because they have iiad so many ideas put before 
them that thev are really in a fix to know what is the 
best place for fixing the blocks. However true this 
may be, there is certainly no excuse for the designer 
who thinks that. after all, the best place to put them 
is out of the road altogether, and, consequently, he 
puts the terminals underneath the machine carcass. 
Those responsible for these out-of-the-way designs 
would be well advised to steer clear of the fellows 
who have developed kinks in the neck when coupling 
up these machines. 

There are one or two other details to which atten- 
tion could be drawn, as, for instance, the method of 
connecting up the shunt coils of a machine. What 
one usually finds is a helpless-looking piece. of thin 
flexible which hangs like a suspension bridge be- 
tween the coils, and, knowing quite well that vis 
doing very important work, considers itself wort”) 
of a rest now and again. The armature supplies the 
needful until the flexible one day gets worn out, or 
usually blown out of existence. The copper rod 
connection is what is wanted here, coupled mto 
terminals bound to the coils themselves. One a 
quite understand that the extra copper de 
a few pence more than the flex, but this soles 
cutting down in important details of mae j 
gradually reaping its own reward, and, personaly, 
the writer knows of one firm. of good reputation. 
too, which has received its last order from a cer 
tain works because these same works have been 
let down badly with a new machine installed jnst 
eighteen months ago. The engineer informed his 
manager that he would soon require a spare ae 
ture. or have to fit a new commutator on the Lees 
one, because when another turning was taken off t n 
commutator it would be just about played out. 
copper is very scarce, and has only been cae 
once since being installed. These makers have »e 
scored off the “ buving list.” a 

Now take the switchgear makers. A D.P. ne 
switch, fuses, starter, and regulator are r 
sav, for a 10-H.P. motor. In come the quotato 
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for the same, and we read: ‘‘ the above gear will all 
be neatly fixed on an angle iron frame with the 
necessary cross Straps where necessary, and suitable 
for wall fixing.” Out goes the order to one of the 
best suppliers, and we patiently await delivery. 
When the gear does come, what do we find? No- 
thing more or less than the waste of good iron, 
bolts, or rivets. This is the conclusion the writer 


has arrived at after having installed the gear of 
several first-class suppliers. 


The angle iron and 


Fia. 1. Fic. 2. 

cross straps are all there for quantity, and the 
space occupied by the whole arrangement is absurd. 
We know quite well, as far as space is concerned, 
that we could have combined switches and fuses, 
combined starters and regulators, but these do not 
always suit the circumstances. Engineers are all 
familiar with the arrangement of gear just men- 
tioned; the angle irons and the cross straps. Let 
us study their uses. The main switch centres are, 
say, 9 in. across, the regulator 12 in., and the starter 
12 in. First of all, in making up the frame, the 
top and bottom ends of the uprights are bound 
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Fic. 4. 


together with a cross piece, then the starter and 
regulator are screwed direct (sometimes not) to these 
uprights, but to catch up the centres of the main 
switch two cross pieces are riveted to the uprights, 
and all the gear, in most cases, spaced well apart. 
What the writer cannot understand is why the angle 
irons are not set to catch up all centres direct with- 
out the necessity of having to fix cross straps, and 
also why so much space (and iron) is lost in the 
Spacing out of the gear. The same remarks apply 
also to the switches and starters mounted on sheet 
ron panels fitted with lugs for wall fixing. Is it 
quite necessary to use 4 or 5 sq. ft. of good sheet 


iron on the assembling of the switchgear which, in 
itself, is quite healthy and strong enough to be fixed 
to a simple flat iron frame? — 

Fig. 3 shows two sets of switchgear A and B, 
mounted on iron frames, and one set c as fitted up 
by makers. 

The writer has had occasion to reconstruct several 


Fic. 3. 


pieces of switchgear for p.c. motors, ranging from 
I$ H.P. to 10 H.P., and has adopted the arrangement 
of fixing the main switch direct to the starter case, 
as shown at D. Originally the two, in some cases, 
were screwed to the wall, one above the other, or at 
the side of each other, and sometimes as much as 
18 in. to 24 in. apart, with the cable hanging 
between them. In cases where the starter is of 
fairly large dimensions compared with the main 
switch, this arrangement of coupling the two to- 
gether answers very well, and does away with the 
need for a supporting frame, and, incidentally, makes 


Tia. 6. 


avery simple job of the wiring. It also shows that 
it isn’t always necessary to have frames or sheet 
iron panels on which to mount switchgear, and also 
that we do not require to stick to the everyday 
arrangement of having the one above the other. 
One of the worst sets of apparatus the factory 
electrical engineer can get put in his hands, as far as 
making a neat job of the lay-out is concerned, is 
the control gear consisting of a main switch, con- 
troller, and resistance boxes (two or three of the 
latter, as the case may be) for either v.c. or A.C 
motors. Quite the usual practice, the writer has 
noticed, ts to have the main switch on the wall, the 
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controller well (?) stayed with straps to the crane 
or other machine, and the resistance boxes laid out 
on the floor, sometimes in the form of a seat, and 
nicely covered with an old bag or two. This isn’t 
a ‘fine tale”; it is quite common in many works 
and collieries. The writer has no hesitation in saying 
tbat only a few makers of this control gear have 
actually put on the market at half-decent rig-up of 
most of the gear, but even they have not done all 
that should be done. Why can’t the main switch, 
either D.P. or T.P., be fixed to the controller, and 
made part of the design, without sending it on as 
a separate unit to be fixed ‘‘ wherever they can get 
it”? The only really practical place for the switch 
would be to the side of the controller and under a 
cover of its own. Then one could work with safety 
on the fingers and contacts, and also, should a lock 
take place, the attendant can switch off immediately 
without having to run to a switch fixed on the 
wall. In 22 sets of this gear recently installed by 
the writer the switches were fixed as shown in fig. 
6a, which speaks for itself. Having got rid of the 
main switch and controller, which we notice has one 
hole in the base large enough te take all the leads 
and is not riddled with holes, one opposite each con- 
tact, up the back as some are, we turn round and 
wonder how we are to make a decent lay-out of the 
three resistance boxes, two of which the makers 
call size M and one size X. In some of the designs 
the controller is mounted on top of the resistance 
chamber, thus forming one complete unit, and if 
the main switch were also attached it would make a 
very good job, but it isn’t always possible, owing to 
the bulk, to adopt this type of gear. 

It may be that the controller must be fixed in some 


position where it is impossible to provide room 
sufficient for the resistance boxes, and, therefore, 
these have to be placed at some distance from the 
controller. On floor-mounted jobs the resistances 
can be put one upon the other and bound together 
with straps, as shown in fig. 6B. It may be im- 
possible, in some cases, to get the height required 
for this arrangement, and it then will be necessary 
to lay them out side by side on the floor. But why 
can’t these resistances be made up, under one cover, 
and as a complete unit? 

Supposing they were, it would be quite a simple 
matter to examine the whole set of grids, or what- 
ever they be built of, whereas at present it is impos- 
sible to do so unless the resistance boxes are dis- 
connected one from the other, and their respective 
covers taken off. To do this is sometimes, owing 
to their situation, not such an easy matter as it 
sounds, and the handling does not do the resistances 
any good. There is certainly room for improvement 
in the design of this gear, and it must be admitted 
there would not be much trouble entailed in doing so. 

The writer, in drawing attention to these few 
points regarding the design of certain parts of 
machines and switchgear, is not out to assume the 
role of expert critic, which post, after all, is very 
easily filled, but rather to give some practical 
Opinions as to what is wanted for electrical plant 
in factories. Some of the lay-outs illustrated may 
not be to the mind of all engineers-in-charge, ard 
some may be open to criticism, but they at least 
show that a great deal is left by the makers to the 
discretion of the electrical engineer on the job, which 
discretion may, or may not, be to the advantage >f 
the makers themselves or of their gear. 


THAT SIX 


SHILLINGS! 


For the past fortnight or so Mr. Hodges, assisted by the 
Daily News and the Daily Herald, has been trying hard 
to convince the British Public that not only should the price 
of coal be reduced hy 6s. per ton, but that the price should 
never have been advanced by this amount. Unfortunately, 
neither Mr. Hodges, nor any of the Labour Party members 
of Parliament, have been able to convince Sir Auckland 
Geddes of his wickedness in the first instance, or that by 
taking off the 6s. per ton he will be enabled to pay the 
miners their wages in full, without having to dip his hand 
into the treasure-box of the country. Sir Auckland some 
time ago promised to reduce the price even by 6d. per ton 
so soon as the miners, by their productive efforts, warranted 
a reduction, and we all hope that, as promised by T'he Times, 
a reduction of 2s. per ton is in prospect; by the time 
this issue is published it may be an accomplished fact, but, 
like the Scotsman, “ We hae doots.”’ 

Without doubt the worst blow to the miners’ National- 
isation scheme was given when tbe Government were 
forced to put up the price of coal by 6s. per ton, to pay the 
miners the advance in wages, together with the 14°2 per 
cent. increase due to the reduction of hours from eight to 
seven per day, under the Sankey Report. To meet this 
cost something like £26,000,000 had to be provided by the 
Treasury, and, quite rightly, the Treasury expects to recover 
this amount from the profits due to the sale of the 
coal. Now if coal costs, say, 30s. per ton to produce, it 
cannot be sold for, say, 24s. without someone being out of 
pocket. Mr. Hodges, however, thinks it can, or in other 
words, he evidently believes 2 + 2 can be made into 5 
instead of 4. 

Let us examine Mr. Hodges’s arguments—but it is only 
fair to say that he himself has admitted he has no great 
faith in them, because they are compiled from Government 
sources. The great difficulty that presents itself to the 
searcher after truth, is that there are no actual and positive 
data to build upon. Mr. Hodges, for instance, takes the 
estimate made by Sir Auckland Geddes in July last, adds 
to that the advance in price that has been obtained in 


a 


export sales of coal given by the September returns, and by 
a plausible presentation of the figures, makes out that 
the Government will make a profit of £30,000,000, but 
even then, assuming that his own figures wera based on 
actual facts instead of estimates, he only gets the price 
down by 3s. 8d. per ton. Bnt in order to do this, he 
assumes that 32,000,000 tons of coal will be exported at 
the average price (taking the figures at the end of the 
September quarter) of 57s. 9d., and at the same time 
assumes that the cost of production remains the same, 
and leaves out of consideration altogether the cost, or 
effect on the cost, of the 18,000,000 tons of coal used by 
the collieries themselves. Miners’ wages can only be piid 
out of the money received from the sale of coal, and in fuct 
Sir Auckland Geddes has estimated two costa, one being 
the actual cost of producing a ton of coal at the pit-hcad 
of 26s. O4d. per ton, and the other of 293. 3d. being the 
actual cost of the coal sold. 7 
Mr. Hodges also tries to back up his statement by 
assuming there will be a greater output than that estimated 
under the Sankey report of 217,000,000 tons, but it appeurs 
whilst Sir Auckland agrees there may be—if everything 
goes well—an enhanced output of probably 8,000,000 tons, 
it does not exactly follow, at any rate to the extent claim 
by Mr. Hodges, that the cost of production will be materially 
lessened. ‘The fact that there are now many more men 
employed in producing coal than in 1917, while the out- 
put is a great deal less, does not terd to the lessening, of 
the cost of production. As an actual instance, Mr, Charles 
Markham, writing to The Times, says that in the Derbyshire 
group of pits (seven) belonging to his company, there are 
1,000 more miners employed, whilst the output is 10,000 
tuns per week less. We cannot believe that Mr. Hodges 
would have the effrontery to claim that these men were duing 
their utmost to help the country out of its difficulties. Ile 
(Mr. Hodges), however, does not hesitate to threiten, 
as, speaking on the evening of the 14th inst., at the 
King’s Hall, Covent Garden, he is reported to have said :— 
“ The Government had rejected the report of the Commis- 
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sion at their peril. They had rejected it so summarily 
as to create a crisis of the first magnitude. Between 
now and March next year every member of the 
community would realise what the crisis meant, and 
if it developed, as he believed it would develop, the 
Miners’ Federation could not be held responsible.” Of 
course not, the Miners’ Federation are never responsible for 
anything. They are to be allowed to hold a pistol at the 
head of the community with a “ stand and deliver ” attitude, 
reason or none, and if anyone gets hurt they sre “not 
responsible.” 

Another move of the Miners’ Federation is that unless 
the 6s. per ton is taken off the miners will demand a further 
increase in wages, and thus the heaven-sent blessing 
of Government control of the coal-mining industry goes 
on. Threats on one side for more, complaints against 
limitation of profits on the other, the Controller in between, 
knowing nothing of the industry, with no definite data or 
facts, relying on estimates, assuming nothing untoward will 
happen, and the poor consumer under them all, too heavily 
loaded with care and apprehension of coming disaster to 
protest. For Heaven’s sake let us get rid of this stifling 
control, and hand the mines back to their rightful owners, 
after which we shall without doubt begin to make headway. 
It is the only way. 

Meantime, from the statements made by Mr. Finlay 
Gibson, secretary to the South Wales Coal-owners’ Associa- 
tion, we learn that coal hewers, instead of being paid 2s. 6d. 
per ton, as Mr. Hodges would have us believe, are receiving 
from 26s. to 45s. per ton, and Sir Auckland Geddes stated, 
a few days ago, that the actual average cost at the pithead 
was 50s. per ton, and no doubt, under Government control, 
some of the poorer pits must be losing heavily. Miners 
get 5s. per day for merely descending the pit, and if they 
gt much less than a ton of coal, they get the minimum 
wage of at least 13s. 6d. Further, according to Mr. 
Gibson, the actual cost of production since the July 
estimate has gone up by 3s. 10d. per ton, made up of 2s. 8d. 
in labour and 1s. 2d. in stores and materials. 

Yet we are asked seriously—under threat even—to 


nationalise the mines ! 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


On November 12th, at Oddenino’s Imperial Restaurant, 
the Festival Dinner of the Electrical Trades Benevolent 
Institution took place ; the president, Mr. H. J. Cash, was 
in {the chair, and was supported by Messrs. C. H. Word- 
ingham, past-president I.K.K., Hugo Hirst, W. B. Esson, 
R. W. Hughman, F. H. Nalder, W. R. Rawlings, L. G. 
Tate, R. J. Wallis-Jones, G. E. Taylor, H. Bevis, ©. E. 
Hunter, F. B. O. Hawes (secretary), and others, but owing 
partly to the motor show, which rendered it impossible to 
secure hotel accommodation, many friends of the Institution 
were prevented from coming to town for the event, and the 
attendance was consequently much smaller than on previous 
occasions, the last of which was in 1914. 

The printed list of contributions which was circulated at 
the Festival, and which we shall print later, contained 
the following totals:—Chairman’s list, £328 183s. 6d. ; 
Mr. H. Bevis’s collection, £61 9s. ; donations, £412 13s. 8d. 
—total, £802 16s. 2d. Mr. C. E. Hunter’s collection also 
brought in a total of £1,337 15s. 6d., but this item belongs 
to the year 1918. A supplementary paper added £47 0s. Gd. 
to the chairman’s list, and contributions from those present 
at the dinner brought the total for the Festival up to 
ERB 14s, 

We cannot but think that this is a deplorable showing for 
the great electrical industry—less than a beggarly thousand 
pounds! From Garcke’s Manual we note that the total 
capital invested in the electrical undertakings scheduled in 
the Manuel (excluding telegraph companies, which have 
their own benevolent schemes) in 1918, was over 450 
millions sterling, on which sum the income of the Benevo- 
lent Institution amounts to the microscopic value of 0-0002 

eent. l 


Can we adequately characterise such a result? The 
adjective “ paltry,” which was freely used at the Festival, 
falls far short of doing it justice—it is despicable, a matter 
for shame and indignation. Moreover, a large proportion 
of that mite comes from persons and firms who do not 
figure in the Manual, so that the record is even more 
damning than it appears on the surface. Now, what are 
we going to do about it? How shall we remove this 
stain—the only stain—from the escutcheon of our great 


profession and industry ? 

We make no “appeal ” to the big companies, many of which 
have done so well in recent years, as the records of dividends 
in our “City Notes” will show ; nor do we appeal to the 
powerful associations which are connected with the elec- 
trical industry, or to wealthy individuals. A few of them 
have generously contributed to the funds of the Benevolent 
Institution, No!—we say, shame upon them! Why are 
their names absent from the list ? It is acrying shame and 
disgrace to the electrical industry as a whole that the invested 
fund of the Electrical Trades Benevolent Institution is even 
now, after 14 years, only £12,000—the annual income 
from subscriptions alone should be five times that amount. 


After the loyal toast, MrR. CASH proposed “Prosperity to the 
Electrical Trades Benevolent Institution.” He lamented the 
causes which had restricted the attendance, and remarked that the 
people he wanted to reach were those who were not present ; the 
electrical industry had not “done its bit” in this matter. Let 
them look at the list of donations, and at the prosperity of the 
electrical industry at this time—the list was paltry. In so 
extended an industry some must fall by the way, and their fellows 
were bound to give them a helping hand. The fund was not large 
enough, the contributions brought in by the Festival were not 
what they should be ; some 500 appeals had been issued from the 
Office of the Electrical Contractors’ Association, of which he was 
President, and as many from his own office, without overlapping ; 
and some thousands had been issued by the secretary, Mr. Hawes. 
If every man appealed to had subscribed even one guinea, the list 
would have been many times larger—but even then it would have 
been inadequate, and many ought to subscribe much larger sums 
than a guinea, In many cases the neglect to reply was due, not to 
refusal, but to carelessness ; and he urged the members, when they 
met their absent friends, to mention the dinner, and tactfully 
remind them that their names were not on the list. The Institu- 
tion had to have the money, and it was up to them all to get it in. 
Most of the present subscribers were persons and firms who would 
never need help from the Institution; members of their staffs 
should be induced to join as members, subscribing 10s. per annum, 
thus helping the funds and securing their own future. 

Mr. H. HIRST said he had been asked to support the appeal for 
funds, but as everyone there had done his best, he would address 
his remarks to those who were not present. As he had said on a 
recent occasion, the struggle for life was over, and now the 
struggle for a living was commencing ; in that struggle as many 
fell, and needed assistance, as fell on the field of battle. Electrical 
envineers in this war had distinguished themselves by deeds second 
to those of no other class ; those men were now back in civil life, 
displaying that love of their profession and that sense of duty 
which were characteristic of electrical men ; they had taken many 
risks and incurred severe exposure. and might require help later on, 
For that purpose that Institution had been formed, but it was 
regrettable that so great an industry should show so poor a result 
as even their best record really was. The movement had, perhaps, 
suffered because the electrical industry was started by young men, 
who were so absorbed in their work that they grew old without 
realising the fact, and they were all so busy that they had no time 
for canvassing. The war had taught them the value of co opera- 
tion, and great industrial institutions had come into existence ; 
those powerful associations ought to be tapped. Many prosperous 
contractors not actually within the electrical industry, but con- 
nected with it, ought to be appealed to. An Institution such as 
this ought to have an income of £50,000 a year, and he was certain 
that it could be got if a campaign were organised on the lines he 
suryrested. The movement must ve kept alive all through the 
year, and its existence made known continually by all possible 
means. 

Mr. C. H. WORDINGHAM said the subject of the appeal spoke 
for itself, but funds of that kind received such a paltry return 
because the need for them was not brought before people 
sufficiently. They should put a few typical cases before their 
friends—suitably camouflaged to prevent recognition—to show 
what was wanted and to bring home to people the real necessity of 
support. With regard to the amalgamation of that fund with the 
I.E.£. Benevolent Fund, which had been suggested, he was satisfied 
that it was better to keep them separate ; in the aggregate they 
would obtain more money as independent organisations. 

A remarkable rarity in the shape of a golden sovereign was then 
put up for auction, but was first made the prizs in a 5s. ratHe, which 
brought in £13 103,; Mr. Hextall (hon. solicitor), the winner, 
returned it for further exploitation, and with the President as 
auctioneer, it was successively sold to Mr. Hunter for £15, to Mr. 
Hirst for £20, to Mr. Hawes for £6, and finally to the donor, Mr. 
G. E Taylor, for £5—total, £59 10s. 

Proposing the health of the chairman, Mr. W. R. RAWLINGS 
referred to his excellent qualities as president, both of the 
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Benevolent Institution and of the Electrical Contractors’ Associa- 
tion, and the toast received musical honours. 

In his reply, Mg. Caso announced the result of the collection in 
connection with the Festival :—Chairman’s list, £432 198.; Mr. 
Hunter's list, £211 ; Mr. Fletcher (G.E. Co., Ltd.), £63 (minimum) ; 
sale of sovereign, £59 10s.; and contributions at the table. making 
a total of £888 19s. Referring to Mr. Hirst’s suggestions, he said 
he had himself approached firms outside the electrical industry, 
with very satisfactory results; it was a sound policy. Results 
could also be obtained by the tactful reminders to friends which 
he had suggested. 


LEGAL. 


Direct U.S. Cue Co., Lap., e. Western Union TELEGRAPH 
Co., Lro. 

Mr. Justick Peterson, in the Chancery Division of the High 

Courts, Was engaged during several days last week in hearing 

this action, arising out of a dispute concerning the lease of 


a trans-Atlantic cable for a period of 99 years at a rental of 


about £60,000 a year. 

Mr. Mark Romer, K.C., Mr. Patrick Hastings, K.C., and 
Mr. Whinney appeared for the plaintiffs, and Mr. Maugham, 
K.C., Mr. Douglas Hogg, K.C., and Mr. Tildesley Jones were 
for the defendants. 

Mr. Romenr’s statement of the plaintiffs’ case was to the 
effect that the action was brought to obtain relief under the 
Defence of the Realm Act. The plaintiffs, who were an Eng- 
lish company, Were owners of one of the great trans-Atlantic 
cables connecting this country with the United States, and 
in March, 1912, they granted a lease of the cables to the 
defendants, who were an American corporation, for a period 
of 99 years at a rental exceeding £53.000 a year. The lease 
contained a covenant under which the lessors were to repair 
and renew the lines and maintain through communication. 
To ensure this being done penal clauses were inserted in the 
agreement, and power was reserved to the lessees in the 
event of contimuous Interruption for 18 calendar months to 
give notice determining the lease altogether. Interruptions 
had taken place, and notice to determine the lease had been 
given, ‘The case for the plaintiffs was that they were pre- 
vented from carrying out repairs and restoring communica- 
tion by reason of the control exercised by the Admiralty dur- 
ing the war over the only available cable repairing ship, and 
that being so they were entitled to relief under the provisions 
of D.O.R.A. 

Mr. MavGuam contended that TD.O.R.A. did not apply. 
Even if the plaintiffs were able to establish that they had 
used their best endeavours to repair the cable and that eithr 
owing to the war, or repeated storms, or any other reason they 
were unable to do so, the mere physical fact that there had 
been this continuous interruption gave the defendants the 
right to determine the lease. 

Counsel alleged that between March Ist, 1912, and October 
31st, 1919—some 2,900 days—through communication had 
heen possible only on 1,378 days. a percentage of 49.2. The 
breaks were primarily due to the age of the cable, which 
was laid in 1874. 

The hearing was adjourned until next sittings for the defen- 
dants to bring witnesses and records from Alnerica to prove 
the interruptions complained of. 


EMBEZZLEMENT BY AN ELECTRICITY OFFICIAL, 


NOTTINGHAMSHIRE magistrates, at Mansfeld on November 
dvth, dealt with a case in which Heury Heys, a former chief 
clerk and collector in the Corporation Electricity Departinent, 
was charged with embezzlement. The Town Clerk (Mr. J. 
Harrop White) explained that the prisoner entered the service 
of the Corporation in 1908 and left to join the Army in 1917. 
During that period be apparently discharged his duties satis- 
factorily, and it was not until bis work was taken over by 
other clerks that discrepanmes were found in the books, the 
deficiencies coming under three heads—amounts received and 
not paid in at all, accounts received of which portions had been 
accounted for, and falsifications by earrying forward in the 
books a less amount than should have been entered. Gener- 
ally the amounts not accounted for were slot-meter collec- 
tions. The total defaleations were more than stated in the 
sunnnons. Prisoner had served in the Army, and had re- 
cently been demobilised. He appeared on a summons. Jle 
(Mr. White) did not press the case, and he had the authority 
of the Electricity Committee to say that they desired that the 
accused should be dealt with by the Court. There were cer- 
tain domestic reasons Which had caused the committee to 
come to this decision.—Mr. B. F. J. HorLeomee HEWLETT, 
engineer of the Corporation Electricity. Department since 
1903, who gave evidence, stated, in reply to Mr. F. P. Mar- 
chant, who appeared for prisoner. that Heys had applied for 
permission to join the Army early in the war, and his salary 
was £150 a year.—FREDERICK CHARDES DEFES, a collector em- 
ploved by the Corporation, proyed having collected certain 
sums Which he paid to Heys, and Mr. Bernard Barnett, char- 


tered accountant, who had investigated the matter, said there 
were sums of £66, £51, £2 and 10s., which had not been 
entered in the cash account, accounted for, nor paid into the 
bank. There was also an amount of £25, and the item wag 
brought forward in the books as £15. Heys was then 
charged with embezzling about February Esth, 1916, £66, and 
on May 6th, 1916, another sum of £2. Prisoner pleaded 
guilty, and addressing the Bench on his behalf, Mr. Marchant 
said Heys in September, 1914, got into the hands of bad 
company, and, finding himself in financial difficulties, yielded 
to the temptation of “ borrowing’ in hope of repaying the 
money. As invariably happened, however, in such cases, his 
luck did not turn, and he was never able to replace the 
money. He volunteered to join the Army in August, 1914, 
and September, 1915, but his employers could not spare him 
until 1917. He imade no attempt to evade responsibility for 
his action, but came straight back to England and took an 
appointment under one of the Metropolitan authorities. Tp 
two and half years’ Army service accused had not had a 
single conduct sheet entry. His one desire was to make full 
restitution to the Corporation and to re-establish himself ‘n 
life. He asked the Bench to consider whether in this case 
they could not apply their powers under the Probation of 
Offenders. Act.— Evidence as to accused's previous good char- 
acter having been given, the Chairman of the Bench said 
the case Was a most painful one. There had been temptation 
and accused had fallen, but that was no justification for him 
to take the money. Considering his previous character and 
domestic circumstances they sentenced bim to six weeks’ im- 
prisonment only. 


ELECTRICAL ENGINEER CHARGED. 

THE Times reports that at Old Street Police Court on the 
12th inst. Alfred Woods, electrical engineer, of Islington, 
was committed for trial charged with stealing a d4-H.P. Cen- 
tury electric motor valued at £100, the property of Messrs. 
McGlennon & Co., printers. of St. Luke's. Jt appeared that 
While prisoner was overhauling certain electrical motors a 
34-H.P. motor Was substituted for the 54-H.p. one the man 
was supposed to have overhauled. The Century motor, jt 
was alleged, had been sold by the prisoner to a firm at Leeds. 
Woods urged that the substitution was an accident. 


SENTENCE ON J{LECTRICIAN, 

At the North London Police Court recently a Tottenham 
electrician named Mason, aged 21, was sentenced to six 
months’ imprisonment with hard labour on the modified 
Borstal system for thefts at a number of houses in dilferent 
parts of London into which he had gained an entrance on 
the pretext of having been sent to examine electric lighting 
fittings, &e. 


British THOMSON-Fouston Co., Tap. v. Corona JAMP 
WORKS, LTD. 
In the Chancery Division on Monday, before Mr. Justice 
Russell, this case was mentioned by Mr. Kerly, K.C. 

Counsel, who appeared for the defendants, asked that the 
action should not be tried this sittings. He said the plead- 
ings Were closed im 1917, but notice that the trial had been 
set down was only given to the defendants in July last. and 
their experts hud since been engaged on a 40-day case in that 
division, The present case was about electric lamps, and 
entailed very delicate experiments, involving, amongst other 
things, the hfe of the lainp, these experiments having to run 
over a Very long time. There was a ditħeulty also in getting 
the material, 

Mr. Corax, K.C., opposed the application. He said the 
plaintiffs were ready to proceed. He failed to see how any 
experiments could be relevant to any issue at present raised 
in the case. His chents were really anxious to get on with 
this action. He was prepared to agree to a postponement to 
Tuesday fortnight, December 2nd. 

His Lonpsuw said the case had better go over until next 
sittings, in order to give the experts an opportunity to com- 
plete their experiments and evidence. 
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Large Electric Freight Locomotives.— The exhibition 
of a new 250-ton electric locomotive by the Pennsylvania Rail- 
road at the recent convention of the Master Mechanics’ and 
Master Car Builders’ Associations marks a fresh advance 1n 
methods of moving heavy tonnage in large units over steep 
gradients. The locomotive has a maximum aecelerating power 
of 7,000 H.P. and a sustained capacity of 4,800 Hp. for one 
hour. With two of these locomotives it is possible to baul 
a 6,300-ton train up long gradients at a constant speed. Tn 
the acceptance test of these locomotives such a train was 
hauled up a gradient of 1 in 100 at an average speed of Jb 
niles an hour. In spite of the great capacity of this unit it 
was built within existing operating limits. It attains the 
maximum starting drawbar pull which average freight cars 
will perinit. The maximum tractive effort consistent with the 
wheel arrangement employed is developed, and the allowable 
maximum weight on the driving wheels is not exceeded. The 
maximum horse-power per unit of weight and the greatest 
speed considered desirable are also attained.—The Times. 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. _ 


Inaugural Address of Mr. Roger T. Smith, President. 
ees (lbridged.) 


Pusuic tributes during this year have been paid to those 
members of the Institution who have served through the war 
and to those who have fallen in that service. {Ín addition, I 
only wish to remind you of our corporate and individual 
pride in those who have served and those who have fullen. 
Í wish the members of the Institution not to allow their pride 
in our victors or in our dead to diminish with tine. No 
better evidence of that pride can be given than in fulfilling 
that ‘‘ dear obligation ” of the Royal Proclamation of Sep- 
tember 15th last by the preferential employment of the dis- 
abled in electrical work for which they can be fitted. 

The signing and ratification of Peace, and the problems 
which peace hus brought, are testing and will test the temper 
of the nation to the uttermost. An outstanding feature of 
our public life, and of our Press, during the Jast few months 
has been and still is the passion for destructive criticism. 
Now that the tiue bas come for rebuilding society, every 
effort to do so is withered by fault-tinding without any 
attempt to put forward a considered alternative. The war 
has taught us that no man has the right to be only a specialist 
and some of the present unrest 1s due to the refusal of the 
Wage-earner to be a specialist for so large a part of each 
day that he cannot be anything else. Good citizenship is as 
important as a man’s trade or profession, and to bodies of 
educated men such as constitute this institution, the nation 
must look for providing the constructive criticism essential to 
the formation of that public opinion which alone can enable 
a democratic government to sueceed in creating society afresh. 

It is the custom of Britons to decry their education, and 
to compare it unfavourably with that of some other nations, 
but only the few spend time and thought and money to 
remedy agreed defects. 

What tbis country requires is that more and more boys 

should be able to imbibe something of the advantages of 
our public schools and of the university atmosphere of Oxford 
and Cambridge. It may be possible so to cheapen university 
and éven college life, that the traditions and teachings of 
the old universities may be available for men who cannot 
now afford thein. It is satisfactory to know that the Univer- 
sty of London has decided to institute degrees in commierce, 
and efforts are being made to raise half a milion pounds 
sterling in order to endow the scheme adequately. 
_ The Government has undertaken to set up commissions to 
inquire into the present position of both Oxford and C'am- 
bridge Universities. Relative to this inquiry the Education 
Committee of the Parhaimentary Labour Party has asked 
that it may extend to a more economical utilinition of univer- 
sity and college funds so that, by decreasing the cost of living 
In college, poor men with brains may have as good a chance 
as rich men without brams to protit from the advantages of 
a University career. 

It is essential to this Institution, and to the industry it 
represents, that our systems of education shall produce inen 
capable of electric research. Nine American universities have 
each Individual incomes exceeding the sumi total of the par- 
Lamentary grant to the whole of the corresponding universi- 
ties and institutions in the United Kingdom. It is obvious 
that students’ fees cannot pay for research, and it is, I 
maintain, one of the duties of this Institution to see that our 
Universities and technical schools are encouraged by suitable 
grants to promote original scientific research. From these 
trained scientific research workers must be drawn men 
capable of efhcient industrial research. There is little in the 
sclence-teaching im the schools from which our older univer- 
sities are largely recruited, to stimulate in boys a taste for 
research, and for the present we inust look chiefly to our 
State-aided secondary schools to provide research workers. 
Some 9,000 bovs leave these schools in the United Kingdom 
each year, and it is estimated that abont 1,000 of them pass 
on to one or other of our 18 universities. Every influence, 
individual and collective, must be exerted by the Institution 
to secure research students at these universities and at the 
technical colleges. 

It is significant of the widespread understanding in the 
United States of the Huportance of research in industry, that 
last July the American Federation of Labour issued a mani- 
festo on scientific research in which they called on the 
Federal Government to foster and support scientific and 
technical research as essential to the well-being and progress 
of industry. 

_ The fear of governinent support for research in this country 
Is the application to the research worker of those official 
Methods of control which obtain in Government departments 
subject to the Treasury. It is to be devoutly hoped that our 


-tesearch workers are not going to be turned into civil 


“ervauts. The ordinary research worker can ouly specialise 
in one subject at a tine, aud if be successfully specialised Jn 
cvil service Le would lamentably degenerate in research. 

he war has shown that among the great assets possessed 
by the Britis race is the sporting instinct which makes 
men and women put the admiration for excellence of perform- 
ance, for fair play, and for chivalry, before the desire to 


win at all costs. There are ample signs in recent industrial 
events, not excepting the railway strike, that, in the difficult 
and perilous times present and to come, British common 
sense and the sporting instinct, if properly appealed to, will 
lead to a permanent working understanding between capital 
and labour. 

But before the sportsman in the wage-earner can be ap- 
pealed to it is essential that the employer should set the 
example. All business is founded upon a system of profit and 
loss, and one of the reasons why profit-sharing schemes are 
unsatistactory is that the wage-earner without capital cannot 
alford to lose, and the system is one-sided. A man cannot 
be a real partaer in business unless he can afford to lose. 
The ability to lose as well as the ability to win, is the essence 
of the sporting instinct, and in business the capable employer 
learns both as part of his daily routine. Jf in dealing with 
the wage-earner the employer develops his own sporting 
Instinct to the highest possible degree, and endeavours to 
work upon the same instinct in those with whom he deals, 
it is, [ think, certain that with patience and time the labour 
problem in our industry will be solved. 

Is it too much to hope that the working of industrial 
councils, or if they are not adequate, some other organisation 
of the same sort, may in due time put an end to the hundred 
years’ industrial war in the new society which we have all 
to help construct? As industrial councils or their equivalent 
are forined, 16 is hoped that they will be permitted to deal 
with all matters of principle in the relations between em- 
ployers and employed, but we must look to the working out 
of detail not for an entire industry, but in each individual 
shop through its shop committees. 

Such contact as I have had with my fellow countrymen 
generally, and with the wage-earner in particular, has con- 
vinced me recently that the gilt of common sense is much 
more general than I once thought it to be. If I am right, 
we have not much to fear. Its great enemy jis personal 
Vanity, and the possession of personal vanity in either em- 
ployer or wage-earner, or often in both, is a very frequent 
obstacle to the settlement of disputes, as well as the prime 
cause of most of therm. 

The question of an electrical proving house has been fully 
discussed within the Institution. It is to be hoped that 
manufacturers and traders in our industry will discuss it as 
a business proposal. I do not think too sanguine a view 
can be taken of the importance, both to our home and our 
foreiyn trade, of the standard specifications of the British 
Engineering Standards Association. It rests with the manu- 
fucturers not only to comply with the standard specifications 
When the users ask for it. but to educate the public to demand 
British standard materials or articles, not only in the British 
Isles, but in the Donunions and in foreign countries. 

It is this education of the user, by manufacturers and their 
agents, to realise that it is to their advantage to ask for 
a British standard article rather than one that is not standard, 
which is one of the really important matters of reconstruc- 
tion, and in no industry is it more inportant than in the 
electrical industry. 

Obviously by the time this education of the publie bears 
fruit, it will be a great advantage to have a proving house to 
say authoritatively if materials or manufactured articles 
comply with the British Standards or not. 

Another matter affecting our industry very closely is the 
patent law. Before the 1919 Bill becomes an Act, it is to be 
hoped that some of the disabilities under which the genuine 
Inventor has laboured in tbe past will have been removed 
by amendments. 

As an example of the Institution’s co-operation with other 
bodies, a passing reference may be made to the Institution's 
share In the formation of the new Society of Rachographers 
for securing the efficent training and registration of lav 
helpers in radiography. Arrangements have been made by 
the medical profession for the granting of a diploma bv Cam- 
bridge University in the subjects of Radiology and Electro- 
logy for medical men engaged in this class of work. It 18 
hoped eventually to develop an educational scheme in teach- 
ing centres throughout the country, as well as in the chief 
hospitals, in order to train men for this diploma. In this 
Wav it is Intended to raise the status of medical men practis- 
ing these branches of medicine in which electrical science 
plays an important part. 

As a result of the report of the Tndian Industries Commis- 
sion early this vear, the Indian Society of Engineers was 
formed to include all branches of the profession. It has 
received the support of the Indian Government, and this In- 
etitution is represented on the organising committee. The 
first meetings wil be beld in December of this vear under the 
Vicerov’s presidency, and we wish all success ta the new 
Goicby. 

Ranwa ELECTRIFICATION. 

The new conditions arising from the Ministry of Transport 
Act and the Electricity Bill, when it becomes an Act, obviously 
affect the use of electricity hy railwavs, hoth for traction, for 
power, and for lighting. Electrical developinent on railways 
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there is bound to be, and it is of importance to everybody 
that euch work should „be carried out and maintained by 
electrical engineers of standing in the profession. No engineer 
ought to be responsible in fact for carrying out work involving 
many hundreds of thousands or even millions of pounds, unless 
he is also responsible in title. The man responsible for the 
design and maintenance of railway electrical work must be 
a first-class man, and no first-class man will long be content 
to be a subordinate in another department. It is to be hoped 
that every railway carrying out important electrification 
schemes will, if it has not done so already, create an electrical 
department for the purpose. 

Sir John Aspinall a year ago expressed the view that the 
structure gauge should be increased throughout the country 
at the national cost. Should this matter be undertaken by 
the Ministry of Transport it is hoped that provision for the 
overhead equipment of railways for electric traction will not 
be overlooked. 

A matter of great importance is the decision under the 
Ministry of Transport Act to acquire traders’ wagons, whic 
roughly form half of the 1,250,000 wagons in use on our 
railways. Draw gear is supposed to be tested to 50 tons, and 
to be worked at 12} tons, and to be maintained at that 
strength, but the frequent breaking of couplings at much 
lower draw-bar pulls shows that this is not done. If heavier 
goods trains and especially mineral trains are to be hauled by 
electric locomotives at increased speeds, the strength of the 
draw gear on all wagons must be increased and maintained at 
that increased strength, while continuous brakes must be 
titted to the fast mineral trains, which is obviously not a 
requirement that could have been imposed on the trader 
owners. 

Within the limitations of the present structure gauges 
and the strength of bridges the greatest dimensions of the 
steam locomotive which determine hauling capacity have 
been reached, but that capacity on at least one railway 
amounts on the level to a 1,600-ton load (inclusive of wagon 
weight) at a high speed. If consisting of 10- or 12-ton wagons 
such a load would be formed by about 100 wagons and the 
train would exceed one-third of a mile in Jength. Should the 
structure gauge be increased, the power of the steam locomo- 
tive could also be increased and the limitation of weight of 
train which could be hauled would be more emphatically than 
it is now the strength of the wagon drawgear and not the 
capacity of the steam: locomotive, which has only reached its 
limit on gradients. 

There is a further limitation to the maximum length of 
mineral or goods train which can be hauled in the length of 
lay-by and reception sidings. Many of these are made for 
only 60 or at most 80 wagons, and it is earnestly to be hoped 
that in laying out new reception sidings and especially 
"hump yards,’’ where the sorting of wagons is done by 
gravity, the importance of accommodating trains of at least 
100 wagons or more in length will be recognised, if the elec- 
trification of goods lines is to be profitable. 

Only some of the conditions at present limiting the use of 
long and heavy goods and inineral trains at high speeds have 
been briefly stated. Smuall-capacity coal wagons limit the 
train load very greatly, but where wagons have to pass under 
a coal screen in order to load, very few collieries in the coun- 
«try have screens high enough to take more than the 10- or 
12-ton wagon. 

Enough has been said to suggest that in this country, unlike 
the United States, many things have to be changed before 
electric traction can assert its full advantage in hauling 
heavier goods trains, though increased speeds could be ob- 
tained at once. And these changes will take years to carry 
out. 

If, then, mineral and goods traffic is to be hauled electri- 
cally under present conditions of size of wagon, strength of 
draw gear and capacity of sidings. it must be because it is 
more economical in the cost of haulage, and the same applies 
to passenger traffic which is without these limitations. 

There is, however, an exception to be made to the above 
statement in the case of mineral traffic down vallevs where 
gradients are steep. This is the case of the Shildon and New- 
port mineral line electrified by the North-Eastern Railway. 

In such cases the maximum hauling capacity of the steam 
locomotive is not sufficient, since the train of full wagons 
which came down the grade may have to be divided into two 
or even three trains of empties before these can be taken .p 
the grade. The saving in locomotives, in locomotive crews, 
and in time far exceeds any saving in cost of haulage, and 
railwavs may confidently embark on the electrification of 
mineral lines with steep gradients even when electricity is not 
cheap. 

The steam locomotive which can haul 1,600 tons on the level 
cannot haul one-third of this load up a gradient of 1 in 50 at 
a convenient speed, while within the same load gange an 
electric locomotive can be made to haul the 1,600 tons up 
1 in 50, or if need be double this load, provided the draw- 
gear is strong enough. 

Electrical engineers and others not engaged on railways are 
at times liable to forget that railways are not run bv the engi- 
neering but by the traffic departinent. The traffic depart- 
ment has gradually built up its requirements to suit the needs 
of the travelling public and the trader, and it is those require- 
ments that the engineer has to meet. 

In many directions electric traction provides entirely new 


possibilities which the traffic department has yet fully to 
realise. To make use of these new methods the traffic depart- 
ment has first to adapt its ideas and habits to the changed 
conditions and next to carry the travelling public and the 
trader with it. No small measure of imagination is required 
by a railwayman to grasp quite new conditions of service and 
to do so with the enthusiasin of the propagandist. 

In discussing the economics of electric traction on railways 
I propose to consider only the locomotive and the train it 
hauls, to analyse its running costs with steam, and to see if 
electricity can introduce such economies in working costs as to 
warrant its use. Until the new possibilities with electric 
traction are understood and gradually adopted no appreciable 
alteration to trathc costs 1s to be expected, and in the follow- 
ing analysis trattic costs will be taken as unaltered. 

Consider the question of superseding the steam locomotive 
by the electric locomotive both for passenger and for goods 
services throughout the railways of Great Britain. 

When supplied by electricity from central stations using 
modern large turbo-alternators enjoying such diversity of load 
that the power factor is above 30 per cent., the coal burnt 
in the furnaces of the boilers to produce a given hauling 
effect on the railway by means of an electric locomotive is at 
most 40 per cent. of the coal burnt in the furnace of a steam 
locomotive to achieve the same result. To a nation which has 
largely paid for its imported food by its exported coal and 
has built up all its manufactures and most of its trade on the 
foundation of cheap coal, I need not remind you, now that 
coal has ceased to be cheap, how important the saving ^n 
the railways of between 7 and 8 million tons of coal each year 
would be could it be achieved. 

It has been roughly estimated that to electrify all the rail- 
ways in Great Britain would cost some £300,000,000, and if 
coal ever rose to 45s. per ton the saving of 7,000,000 tons per 
annum would of itself pay 5 per cent. on the investment. 

The last statistics published by the railways under the 
Railway Accounts and Returns Act, 1911, were for 1918. If 
in these returns the working costs per steam locomotive are 
compared for several large railways running more than 12,000 
passenger, goods, and mineral train-miles for each mile of 
route over which the locomotives of each railway work, it is 
found that these costs are very similar. Average costs for 
one typical main-line railway are therefore a rough indication 
of the costs for the others. They may, however, be quite mis- 
leading for railways whose traffic is mainly passenger or for 
railways where goods or mineral traffic largely predominate. 

The figures in the analysis which follows have little intrinsic 
value in themselves but indicate tendencies, and that is all 
that 1s claimed for them. 

On the typical railway chosen there are roughly 50 per cent. 
more passenger-train miles than goods-train miles run an 
twice as many goods locomotives as passenger locomotives 
used to run them. 

The cost of running à passenger locomotive in 1913 aver- 
aged over the year and the railway was £1, Of this 
amount superintendence; lubricants, small stores and mis- 
cellaneous; repairs, renewals and depreciation; together with 
interest at 5 per cent. on the cost of the locomotive amounted 
to £780, and coal and water to £460, which is 37} per cent. of 
the whole. 

The average number of passenger-train miles hauled by 
each locomotive per annum was 27,000; the cost per tram- 
mile for coal and water was 4d. and for the other items fd., 
inaking a total per train-mile of 11d. 

The cost of running a goods locomotive in 1913 averaged 
over the year and the railway was £1,020. Of this amount 
superintendence, lubricants, small stores and miscellaneous, 
repairs, renewals and depreciation, together with interest 3t 
5 per cent. on the cost of the locomotive, amounted to £770, 
st ea and water to £250, which is 244 per cent. of the 
whole. 

The average number of goods-train miles hauled by each 
locomotive per annum was 10,000; the cost per train-mile for 
coal and water was 6d. and for the other items ls. 7d., mak- 
ing a total per train-mile of 2s. 04d. 

During the present vear the cost of coal has increased by 
148 per cent., and all the other items making up the working 
costs, except interest, have been increased by percentages 
ranging from 120 to 212, so that now the working cost of the 
train-mile for passenger service is 2s. and the working cost cf 
the train-mile for goods and mineral service is 4s. 8d. 

Experience in America and elsewhere has shown that the 
annual passenger train-miles per locomotive would be 1m- 
creased from 27,000 with steam to at least 40,000 with electr'- 
city, and the annual goods train-miles per locomotive would 
be increased from 10,000 to at least 20,000. Taking these 
minimum increases and assuming also that the total of all the 
working costs other than coal and water were the same as for 
steam, which is not in favour of the electric locomotive. these 
items come to 10d. for the electric locomotive passenger-train 
mile and to 1s. 8d. for electric locomotive goods-train mile. 

Subtracting these costs from the total steam-train mile costs 
of 2s. and 4s. 8d. respectively for passenger and goods service, 
there is left. per electric locomotive train-mile, 1s. 2d. for pas- 
senger service and 3s. for goods service to pay for electricity. 
and also to pay interest on the cost of the electric locomotives 
and of the electrical equipment—substations, the track con- 
ductors, station switches, and bonding of the rails. | 

Considering first the interest on the capital required for 
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electrical equipment, Mr. F. W. Carter in a recent com- 
munication to the Press” estimates that with high pressure 
direct-current equipment the cost of electrifying a railway 
where, a8 in Great Britain, there is on the average one steam 
locomotive per mile of route (wibch is the case for the type of 
railway considered) is approximately double the cost of the 
electric locomotives required. He also states that the cost 
of an electric locomotive is 24 times the cost of the steam 
locomotive for equal draw-bar pull and speed. 

The average capital cost this year of a steam locomotive 
may be taken as £7,000, so that for each electric locomotive 
required on the railway its capital cost, together with that 
of the electrical equipment of the line exclusive of power 
house and high-pressure transmission will to-day be some 
£35,000. 

In that figure no credit has been taken for displaced 
steam locomotives, nor on the other hand does it include 
anything for structural alterations which it has been already 
urged should be made at the cost of the State, since much 
larger interests than electrification are involvel. 

If the revenue earned by the train mileage hauled by each 
electric locomotive has to pay interest at 5 per cent. on the 
capital cost of the equipment, then each passenger locomotive 
hauling 40,000 train-miles per annum miust earn 104d. per 
train-mile and each goods locomotive hauling 20,000 train-miles 
per annum must earn 1s. 9d. per train-mile to pay interest on 
electrical equipment including locomotives. 

The earnings for both interest and electricity were per 
passenger-train mile 1s. 2d. and per goods-train mile 3s., con- 
sequently each passenger electric locomotive has 34d. and 
each goods electric locomotive has 1s. 3d. left per train-mile 
for electricity. 

I shall show later on that where in this country railways 
yenerate their own electricity the annual one-hour load factor 
(i.e. the maximum load averaged over one hour) does nct 
exceed 40 per cent. except in one special and unique instance. 
If, however, railways can obtain electricity from power sta- 
tions with great diversity of load reaching a maximum value 
of not less than 50,000 xw., it may be possible to generate 
with a load factor of about 50 per cent., and under these 
conditions even at recent prices electricity for traction should 
he able to be bought for 4d. per Kw.-hour at the generating 
station. 

At this price the 34d. and 1s. 3d. available respectively per 
passenger and goods electric locomotive will provide 7 Kw.- 
hours per passenger-train mile and 30 kKw.-hours per goods- 
train mile. 

Assuming 40 watt-hours per ton-mile as an average for 
passenger service, the average weight of passenger train 
including the locomotive would be only 175 tons. 

Assuming 30 watt-hours per ton-mile as an average for 
goods service, the average weight of goods train including the 
locomotive would be 1,000 tons. 

The assumptions made in this analysis are numerous and 
doubtless controversial, but for the tvpe of railway taken 
they are the same for the passenger and for the goods electric 
locomotive with the exception’ of the annual train-miles 
worked, for which we must go abroad for our figures. It 18 
for the traffic department to sav what average weight of train 
would be required to be hauled by an electric locomotive. 
but in order to earn the present revenue per train-mile the 
average passenger train including its locomotive should be 
more nearly 275 than 175 tons, while the goods train of 
1,000 tons is, of course, much heavier than is hauled in this 
country as an average. 

(To be continued.) 


CORRESPONDENCE. 


Letters reosived by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


The New Standards for Cables. 


aa to be hoped that the interesting letter from Mr. G. J. 
ral ve aoar current issue will do something towards draw- 
Prob Eeg to the effects of the new C.M.A. departure. 
t ets y few will realise until too late the consequences of 
word a creases in prices which, without the slightest 
dias warning in the letters covering the new lists, are now 
pala ei; in so smug a manner, camouflaged with an 
eS of literature so voluminous (with four addresses T 
one firm bates Pee of an expensively produced list from 
basket a Sul oa eeu, a of waste-paper 
‘er lace one of si 
oe, ooo of Conmarison of Sizes."") | Tat a 
surprising if the members of the E.C.A., b 
a8 3 i 8 A., bounc 
wires ak eee makers, will submit to the prices i 
than those of es. which were alreadv considerably hicher 
is, so far at ne high-class manufacturers, whilst there 
ee firms are following aii eg necey ntoto “that: the 
e Tn 


F. W. Carter . o4 ° oo -> ae 
Petia Ree, 11 Sl Sn lg gh Balsa 
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If the C.M.A. really had the interests of the trade at heart 
they would have divided some of their excess profits amongst 
their customers by keeping cost prices down, instead 
squandering them in the printing trade on a lot of useless 
and inconvenient books, letters, pamphlets, &c. (with numer- 
ous promises of more to come, alas!) when a single copy to 
each dealer, sent from the secretary, would have been ample. 

In conclusion, let me ask the C.M.A. two questions :— 

1. Have they agreed with the I.E.E. as to which size must 
now be used as a minimum instead of the ever-popular 1-18? 

2. Have they tried to instruct the average wireman or his 
mate how to select from stock a coil of 3/.036 as distinct 
from a coil of 3/029? Contractor. 


November 8th, 1919. 


The Employer, the Staff Engineer, and Labour. 


In reference to the article on the attitude of the employer 
to the staff engineer, and its effect on labour, I think the 
staff engineers are more or less themselves to blame. While 
working at a central station of the ‘‘Ann Assette'’ type, 
when the Diesel had not lost the air, and was not trying to 
run on tar oil, I would get into conversation with the 35s. 
per week engineer-in-charge on the question of his wages, 80 
as to make things better for his poorer confrères, also the 
under-dog; the tradesman’s son type would remark that his 
people ran the general post office, or the hotel, at some one- 
horse village, and that he did not rely on the job for a living; 
the university student type would merely say that his old 
man had got pots of it, or make somè similar remark. Now, 
I suppose, they belong to the ‘‘ new poor,” but are only too 
eager to do blackleg work in the event of trouble, with the 
result that labour is up against them all the time. As regards 
the ultra-socialist leaders in trade unions I think you will 
find their views are entirely different to the rules of the union 
they represent; this fact seems to be overlooked by thé aver- 
age trade unionist, who cares not whether he is working for 
a capitalist employer or otherwise provided he is getting trade 
union rates and conditions. I have been expecting to see 
some comment on recent advertisements, but this week's 
Engineer-in-Chief, at 48 hours, seems to be the limit. Would 
all the engineers-in-chief rush to join the E.P.E.A.?—not 
when they saw the salary. I must consider myself well off 
as a shift dog. Employé. 


London, November 17th, 1919. 


_ (‘' Engineer-in-Chief " was a printer's error for " engineer- 
in-charge’’: the correct form appears in this issue.—Enps. 
Etec. Rev.] 


Electric Soldering Irons. 


With reference to the photograph which is shown in the 
present week’s issue of the defective electric soldering iron, 
it may be of interest to your readers to add some further 
particulars. 

The screw at the end is badly burnt. as was also the thread 
on the inside of the bit. There was, therefore. practically no 
reliable contact between the screw end and the bit, and a'- 
though the screw might be practically red hot, the bit would 
be comparatively cold. 

_All the soldering irons in use went the same way after v. 
time. and there was everlasting trouble with the elements 
hurning out, as they became too hot owing to the fact that 
they were not getting rid of their heat quickly enough. 

A user of the irons recently returned to the makers the 
umpteenth element, which had broken down. In spite of the 
fact that the causes of the trouble had been placed before 
them over and over again, the makers wrote back to the 
user and said they could not understand why the elementa 
broke down. Thev are experimenting to see if they cannot 
get a better element! f 

It seems impossible to get the firm in question to under- 
stand the extremely simple fact that the element is hound to 
overheat if it has not suitable means of parting with its heat 
to the tip of the soldering iron, and further that the heat 
cannot possibly flow if the bit is screwed on to the burnt and 
worn screw. 

Apparently the makers are afraid that it would cost an 
extra 5s. to make the soldering iron on rational lines. Seeing 
es each saad poets eas over £1 for repairs 

acking. carriage and loss of time, thi t 
a to be aa serious. Pa a nit 

ne can only hone that someone will put a practical ; 
on the market. and that we will not have to ae ate 
Gerinans are able to begin exporting once again. 


Electricity Works, North Shields. 
November 17th, 1919, C. Turnbull. 


An Octaval Rule. 


Let me tender my appreciation of vour fairmi i 
of my little rule. considering that you a eR all fos 
oa a point I am not at the moment wrangling about 

a why not also improve micrometers, if only “ tempor- 
- y as a palliative, so long as the majority of British and 
AE engineers (in their obstinacy) prefer binarv to 
8 Ivisions and inches to centimetres when they have 

ee selection, as both are equally legal British standards, - 
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-:\ I have before me the usual decimal micrometer, and also 
-one of my octaval pattern, and I want to measure with each 
- 15432 in. It is a common want, as is proved by the makers 
of the decimal “mike” stamping its decimal equivalent 
4687 on the bar of the instrument. This is the performance : 
I open the screw until 4 is indicated on the first scale; then 
J have to take the next two figures together, and having 
mentally estimated how many 25’s (two) are in the 68 T open 
to two subdivisions of the first scale. Then I deduct this 50 
from the 68, and open the screw until 18 is read on the 
thimble divisions. But there still remains the final 7, and I 
have to open a shade more until this figure is indicated by 
the vernier method on a third scale. It's so simple! 
‘I pick up the octaval micrometer, find stamped on the bar 
that 15-32 in. is equal to .32, open the screw until 3 is in- 
dicated on the first scale, then open more until 2 is indicated 
on the thimble divisions, and—that’s all. 

Which of the two methods is the nightmare? I grant that 
when the present user of “our impracticable system of mea- 
suring in vulgar fractions °” joins the upper ten and measures 
in tenths, &c., he will not want octavals. But—happy 
thought—his present favourites are no longer vulgar when °x- 
pressed tn octavals. 
m Alfred Watkins. 
Hereford, November 17th, 1919. 


{Do British engineers prefer binary divisions? The mil is 
in universal use, and the British Engineering Standard Speci- 
fications are almost wholly expressed in decimals of an inch. 
Our plebiscite in 1915 gave a verdict of 4 to 1 in favour of the 
adoption of the metric system. Dimensions that are stated 
in vulgar fractions are never expected to be worked to accur- 
ately; the practical workshop equivalent of 15/32 is 0.47, and 
to carry the measurement to the ten-thousandth of an inch in 
such a case would be folly. If Mr. Watkins’s octaval micro- 
meter does not read to the same degree of accuracy, It is quite 
unfair to make the comparison he gives above. At least half 
the opposition to the metric svstem is due to general ignor- 
ee the meaning of ‘significant figures.” —Eps. Enrc. 
Rev. 


THE ELECTRICITY SUPPLY BILL. 


Ox: Tuesday, November lith, Standing Committee B of the 
House of Commons discussed Clause 24 (supply of apparatus); an 
attempt to enable District Boards to sell and hire-purchase elec- 
trical apparatus was defeated by 13 to 8, and an amendment was 


accepted ensuring the purchase of appliances belonging to supply 
authorities on consumers’ premises. The clause was passed as 
amended, and Clause 25 (limitation of prices and profits) was taken. 
An amendment was made leaving the prices subject only to the 
approval of the Electricity Commissioners, and the clause was 
assed. 

r Clause 26 (alteration of type of current, &c.) was amended so 
that it should not apply to railway power stations, and paseed. 
Clause 27 (substitution of special for provisional orders) was 
amended to conform with the new Clause 5, and passed. 

On November 12th, the Committee passed Clauses 28 and 29, 
and amended Clause 30 (power of boards to borrow) to prevent the 
extension of loan periods on the ground of high cost of labour or 
materials. The clause was passed, together with other financial 
clauses, Nos. 31 to 35. 

. Clause 36 (application of the Conspiracy Act) was challenged on 
the ground that it took away the right of employés to strike, but 
the Home Secretary explained that it only affected a strike with- 
out notice, and the clause was adopted by 18 to3. Clauses 37 to 43 
were amended and passed, but Clause 44 (transfer of powers to the 
Minister of Ways and Communications) was rejected by 24 to 4. 
Clause 45 was passed, and on November 13th new clauses were 
added to the Bill, and the Bill as amended was reported to the 
House. 

a 


Electric Vehicles in New Zealand—The New Zealand 
Express Co., of Dunedin, in November, 1917, replaced a 24- 
ton petrol lorry with a %-ton Orwell electric, manufactured 
by Messrs. Ransomes, Sims & Jefferies, Ltd., of Ipswich, and 
fitted with the Chloride Electrical Storage Co.’s Ironclad-Exide 
battery. This being the first commercial electric vehicle 
‘In Dunedin, it was considered by many that it would be 
unsuitable, Dunedin being looked upon as one of the hilliest 
cities in the southern hemisphere. The results obtained 
during the 18 months it has been in service have been 
most satisfactory, and three more vehicles, each of 34-ton 
capacity, are shortly to be put on the roads. Records kept 
during the first nine months show the following results :— 
Days ‘vehicle in use, 220; days out of commission, 57; miles 
run, 9,850; ampere-hours discharge, 23,950; ampere-hours 
charge, 28.44. The 57 days out of commission included Sun- 
days, holidays and the sickness of the driver. The above 
figures show that the cost of electricity per mile run, based 
on the rate of 1d. per unit, the usual rate for night charging, 
was approximately 3d. The repair bill for the three months 
was 38. 11d.—Commonwealth Engineer, 


BUSINESS NOTES. 


Import and Export Licences.—The Board of Trade 
announces that the Export Licence Department has now removed 
frem 1, Queen Anne's Gate Buildings, S.W. 1, and has been amalga- 
mated with the Department of Import Restrictions at 22, Carlisle 
Place, S.W. 1. The combined Department will be under the charge 
of the Assistant Secretary, Industries and Manufactures Department, 
Board of Trade. Applications for licences in respect of all com- 
modities (with the exception of dyestuffs and coal), and all inquiries 
relating thereto, should be addrested to the Director, Imports and 
Exports Licensing Section, Board of Trade, 22, Carlisle Place, 
S.W. 1 (T.N., 4173 Victoria). 


Plant for Disposal.—St. Helens Corporation Electricity 
Committee offers for sale one Willans-Dick, Kerr 500-Kw. set, one 
Willans-Mather & Platt 200-Kw. set, and two Wheeler surface 
condensers. For further particulars see our advertisement pages 
to-day. 


The F.B.I1.—The following appointments were made at 
the annual meeting of the Federation of British Industries, on 
November 12th. Sir Vincent Caillard relinquished his position as 
president on the termination of his year of office :—President, 
Mr. W. Peter Rylands (Rylands Bros., Ltd. Warrington); vio- 
presidents, Mr. Godfrey Isaacs (Marconi’s Wireless Telegraph Co., 
Ltd.) ; Mr. Philip Lockhart (W. & A. Bates, Ltd., Leicester); Sir 
William Pearce, M.P. (Association of British Chemical Manu- 
facturers). 


Charge of Lamp Stealing.—At Leeds, a former manager 
of the Barnbow filling factory, named Joseph Huxley Hopkins, 
was on November lith, committed for trial at the Assizes on a 
charge of stealing electric lampes belonging to the Government. 
It was stated that Hopkins’s salary was £600 per year. He was 
accused of selling some 2,000 lamps for £150, which he received 
by cheque, and afterwards using the money for his own purpose. 
Bail was fixed at £500. Hopkins reserved his defence. 


Trade with Poland.— We have received from the Warsaw 
Company for Trade and Navigation, Ltd, of 1-4, Bury Street, 
London, E.C. 3, a copy of a circular-letter issued by their head 
office in Warsaw. announcing the epening of branches in London 
and Liverpool. They own steamers operating on the Vistula, and 
‚ possess facilities for the forwarding of general merchanise to or 
from Danzig and all parts of Poland. Special arrangements have 
been made with various steamship companies sailing from British 
ports to Danzig, and they desire to do everything possible to help 
in establishing trade relations between firms in this country and 
those in Poland. : 


Lead.—MEssrs. JAMES FORSTER & Co. report :— 


We have again to record a large turnover in lead, the majority of trans- 
actions being for shipment well ahead. The sales on the open market have 
averaged well over 1,00) to1s daily, and values have risen fully 15s. per ton 
over last week's close. Quotations at the close of November loth were 
approximately £34 108. for November and December shipment, 284 12s. 64. 
January and February, and £34 17s. 6d. for March, with rather sellers at these 
prices. The general position is, however, to strong to admit of any 
possibility of a serious decline in values for some time to come, and a steady 
market at round about the present figure, may be fairly anticipated. | 

Messrs. G. Cawson & Co, in their report, say :— 


The Government have sold further moderate quantities at full prices. 
Stocks decreased last month by 8,728 tons, and the total now is reported to be 
64,832 tons. This figure is somewhat misleading as the total unsold stock 
cannot now be more than 25,000 tons even if it is as much. The price of lead 
appears to us to have been pushed up too rapidly—the average price for the 
three years previous to the war was about £15 per ton, and this was supposed 
to be a good paying figure for producers. We have now an advance of about 
130 per cent. in lead, and a similar advance in silver, which must surely 
largely stimulate production all over the world. The high price so far has not 
seriously influenced consumption unfavourably. There has again been a fair 
demand for electrical purposes, although ordinary consumption is rather 
slack, . . . The outlook, unless supplies increase, points to a continued firm 
market, although this position may change at any time should speculators 
decide to realise. 


Free Electrical Imports and the State.—The <orn7 
Post saya that Mr. D. N. Dunlop, director and secretary of the 
B.E.A.M.A., addressed, on October 21st, to Mr. Lloyd George a long 
letter on the subject of free imports and the State. “ With what- 
ever necessary safeguards, with whatever qualifications, an 
Industries Board is necessary,” Mr. Dunlop said, “and my Council 
earnestly ask you to consider its formation at the present turning 
point in the life of the nation.’ Mr. Dunlop's letter was, on 
October 24th, formally acknowledged. He has, therefore, written 
to the Prime Minister asking for an anawer. 


The Government Anti-Dumping Bill,—This Bill, to 
prevent the dumping of goods from abroad at prices under the cott 
of manufacture, was to be presented in the House of Commons 0n 
Wednesday by Sir Auckland Geddes. | 


Fire at Submersible Motors.—On Saturday afternoon 
last; at 4 p.m., fire broke out in the works of the Submersible 
Motors, Ltd.. Southall. s The machine shop and drawing office were 
burnt out, but the fitting and assembly shops, the stores, and the 
rest of the offices were saved. Arrangements were at once made to 
equip a temporary winding shop and brass shop, and it was ho 
that they would be running by this week-end. The company 
requests its numerous customers to extend their sympathetic oon- 
sideration to it under these circumstances, and hapes to resame 
deliveries with little delay, l S a 
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Italian Electrical Companies.—The Società Mineraria ed 
Elettrica del Valdarno, of Florence, has been recently in deliberation 
on the increase of its capital from 30,000,000 to 50,000,000 lire, and 
with the Societa Toscana per Imprese Elettriche, the Ligniti 
d'Italia, and the Miniere Carbonifere del Baccinello, all of which 
are to, be incorporated in the first-named company. 

The following companies have augmented their capital :— 
Elettrica del Barman, from 600,000 to 1,000,000 lire; Elettrica 
Comense A. Volta, from 6,000,000 to 8,000,000 lire; Generale 
Elettrica del l’Adamello, from 30,000,000 to 50.000,000 lire ; 
Industriale Italiana (Rome), from 12,000,000 to 24,000,000 lire : 
Impranti Elettrici del Boite (Venice), from 600,000 to 5,000,000 
lire; Bellanese per l'Industria Elettrica (Venice), from 240,000 to 
1,240,000 lire ; Elettrica Calabro Tirrena (Paola), from 150,000 to 
1,000,000 lire; Telefonica Cisalprina (Bergamo), from 750.000 to 
to 1,000,000 lire; the Officine Elettromeccaniche Bolognesi 
(Bologna), from 160,000 to 800,000 lire; Società Industrie Tele- 
foniche Doglio (Milan), from 5,000,000, to 6,000,000 lire; and the 
Società Italiana per Conduttori Elettrici Isolati e Prodotti aftini 
(Leghorn), present capital of 3,500,000 lire to be shortly raised to 
figure not stated. 

At Piacenza has been formed a company, under the atyle of 
Società Elettrica ed Industriale di Valdarsa, with a capital of 
800,000 lire, for the construction of hydro-electric stations and the 
distribution of electric energy. 

The Unione Industriale fra Consumatori Energia Elettrica is the 
name of a company which has been established at Treviso, with a 
capital of 500,000 lire, apparently as a co-operative electric supply 
concern. 

For the manufacture of the heating patents of Amleto Selvatico 
there has been formed, at Milan, the Società Anonima Fabbrica 
Apparecchi Riscaldamento Elettrico Brevetti Amleto Selvatico, 
with a capital of 2,500,000 lire. 

The Officine Elettro Meccanica Alfredo Ghieri e Ca. has been 
established as a company, with a capital of 150,000 lire. Its 
headquarters are at Florence. 

The firm of Pellegrini Rubini e Ca. has been converted into a 
company, under the style of Impresa Elettrica di Riccione, with a 
capital of 236,000 lire, with the same objects of supplying current 
to the Commune of Riccione and its neighbourhood. 

The Società Elettrica Ligure Picena, of Rome (capital 2,750,000 
lire), has been incorporated into the Società Industriale Italiana. 


. Stee! Trade Developments.—The Financial Times states 
that the recent acquisition by the Berry group of JOHN LYSAGHT, 
LTD.—a deal involving about £5,000,000 —has been followed by a 
further development, Lysaght’s having purchased a controlling 
intereat in Joseph Sankey & Sons, Ltd., for between £400,000 and 
£500,000. The apecialities of Joseph Sankey & Sons include the 
rolling of high qualities of steel sheets, stampings for the electrical 
and engineering trades, the manufacture of hardware and enamel 
ware, motor accessories and steel motor wheels. 


Book Notices.—Technical Paper of the Bureau of 
Standards No. 343, entitled “ Location of Flaws in Rifle-barre) 
Steel by Magnetic Analysis, and describing an investigation which 
was undertaken for the purpose of determining whether an appli- 
vation of magnetic analysis waa practicable for the detection of flaws 
in rifle-barrel steel. By means of an apparatus especially constructed 
for the purpose, a large number of bars were explored for magnetic 
uniformity along their length. The results demonstrated that the 
method was amply sensitive to detect and locate Haws. Further 
study ig necessary to determine to what degree the sensitivity 
should be reduced in order not to cause the rejection of material 
which is satisfactory for all practical purposes, and also to 
determine the type and magnitude of the effect which will be 
produced by a pipe. The investigation is being continued by the 
Winchester Repeating Arms Co. 

Technical Paper of the Bureau of Standards No. 344, on 
“Spectral Photoelectric Sensitivity of Silver Sulphide and Several 
Other Substances.” Data are given on the change in the electrical 
resistance of the sulphide of silver and of bismuth when exposed to 
radiations of wave-lengtha extending from O6uto 3u. Measure- 
ments were made also on galena, cylindrite, pyrites, and jamesonite. 
The effects of temperature, of the intensity of the exciting ligħt, 
and of mechanical working upon photoelectrical sensitivity of 
silver sulphide were investigated. Washington, U.S.A.: Govern- 
ment Printing Office. 

We have received a handsome brochure, entitled ‘* The Heart of 
a Car ia the Engine,” published by Messrs. Dormans, of Stafford. 
motor engine specialists. The reading matter, which is handsomely 
illustrated, and describes not only the manufactured engine, but 
also the various processes of its production, was compiled by an 
independent writer, who expresees his own opinions in his own 
way. We have also received a booklet containing recent Press 
comments on the achievements of Messrs. Dormans, 

We have received a copy of the first number of the new quarterly 
series of “Abstracts of Papers in Scientific Transactions and 
Periodicals,” published by the Institution of Civil Engineers. This 
is quite distinct from the " Minutes of Proceedings,” and it is antici- 
pated that the abstracts will be available more promptly. The 
book is well indexed with both name and subject indexes—which 
Will both also be printed in “ Minutes of Proceedings.” Several 
of the abstracts are illustrated, and the book will, no doubt, bə 
Welcomed by many engineers, as it is intended to publish abstracta 
from, papers and periodicals read and published in all parte of the 

orld, . 

The Radio Review is a new monthly pericdical (Wireless Press, 
Price 2s. 6d) recording scientific progress in radiotelegraphy and 


radiotelephony ; it is edited by Prof. G. ‘W. O. Howe,’ D.Sc., 
M.I. E.E., assisted by Mr. Philip’ R. Coursey, B.Sc., A.M.I.E.E., and 
may, therefore, be relied upon to take a place in the front rank of 
“ wireless” literature. The first issue contains articles by Prof. A. 
Blondel and Prof. W. H. Eccles, and an explanation of the objects 
of the new journal by the editor. The contents will cover a wide 
field, including the physical and mathematical side of the subject, 
as well as electrical and mechanical problems, and s review of the 
literature of radiotelegraphy will be given. pt m 


Lamp Bulb Guide for Car Lighting. Pp. 48,29 figs. London : 
B.T.H. Co.—Perhaps the most striking development in the 
accessory equipment of the motor-car is the complete way in 
which electric lighting has ousted the acetylene burner. Practi- 
cally every car exhibited at the Motor Show, even the cheapest, 
was equipped for electric lighting. A difficulty encountered by 
buyers of motor-car lamp bulbs is the lack of standardisation in 
car-lighting equipment. Differences in voltage, type of lamp- 
holder, total watts, &c., tend to complicate the purohase of lamp 
bulbs. The publication of a new and up-to-date edition of this 
guide will be welcomed by all motor traders, because it contains, in 
concise and easily-accessible form, all the information required by 
the purchaser of lamp bulbs, This information includes full data 
regarding the voltage, watts, amperes, bulb dimensions, and prices 
of the various types of Mazda lamp bulbs for head, side, tail, and 
dashlights and interior lights, and similar data on motor-'bus 
bulbs, hand lamps, and flashlight bulbs. A useful feature is the 
set of tables which fills the second half of this booklet. This 
tabulation is an alphabetical list of all cars and motor cycles, 
British, American, and Continental, on sale in this country, giving 
for each car the following particulars :—-Model of car, type of 
lamp cap, volts, watts, and amperes of head, side, and tail-lights, 
which information, so far as is known, is not available in’ any 
other publication. Other useful features are the dimensioned 
diagrams of the various lamp caps available; a diagram showing 
the inch equivalents of millimetre measurements (all bulb and cap 
dimensions are given in millimetres) ; and a copious subject index. 
Although Mazda lamp bulbs are naturally given due prominence, 
the booklet is something more than a mere trace pamphlet, and 
deserves to be preserved fur constant reference. 

The British Westinghouse Gazette. Vol. V. No. 78. September, 
1919, This issue might be called a lighting number, inasmuch as — 
it contains editorial articles on industrial lighting and the manu- 
facture of the Cosmoselectric lamp. The effect of efficient light- 
ing in industrial workshops is next dealt with, and the effect of 
interior colours and finishes upon the lighting of rooms is also 
considered. 

 Preceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII. No. 10. October, 1919. New York: The Insti- 
tute. Price $1. 

Researches of the Electrotechnical Laboratory No. 78. " Tele- 
phonic Transmission of Superimposed Circuits.” Tokio (Japan) : 
Department of Communications. | 

e Science Abstracts.” No. 262. Sections A and B. London: 
E. & F. N. Spon, Ltd. Price Is. 6d. each. 

“Costruzioni Elettromeccaniche.’ By E. Morelli. Second 
edition. Vol. I. Pp. iv + 824; 724 figs, and 33 tables. Vol. II, 
Parts 2 to 5. Pp. iv + 764; 806 figs. and 25 tables. Milan: 
Unione Tipozrafico-Editrice Torinese. Price 40 lire per vol. net. 


Efficiency Exhibition.—It is announced that the Daily 
Mail proposes to hold an Efficiency Exhibition at Olympia in 
February, 1920. It is intended that every machine, method, or 
system, that can save labour, time, and materials, shall be repre- 
sented. The demonstrations will cover the farm, the counting 
house, the factory, the office, and the warehouse. Support has 
already been promised by a number of organisations interested in 
the matter, including the Federation of British Industries, the 
British Science Guild, and the Electrical Development Association. 
Inquiries should be addressed to the Organising Secretary, 
Efficiency Exhibition, 130, Fleet Street, London, E.C. 4. 


German Transmarine Electricity Co.—The Protective 
Committee for South America, formed by the Swiss Bankers’ 
Association, have requested Swiss owners of ordinary and 
preference shares and debentures in the Deutsch-Ueberseeische 
Elektrizitats Gesellschaft, of Berlin, to notify their holdings to a 
Swiss bank by November 25th. The object is to protect the 
interests of the Swiss proprietors. - 


Register of Male Employés.—The Minister of Munitions 
has “revoked Notice MM 374, requiring establishments to keep up 
to date a register of all male employés over 16 years of age. 


Dissolutions and Liquidations—A. T. WALMISLEY 
AND WHITE. civil engineers, 9, Vicroria Street, S.W.—Mr. A. T. 
Walmisley and Mr. 8. H. White have dissolved partnership, Mr. 
S. H. White will attend to debts and continue the business. 

J. Jones & Co., electrical and mechanical engineers, 18, Canal 
Street. Nottingham.—Mesars. J. Jones and W. Mason have dissolved 
partnership. Mr. Jones will attend to debts. 

Under the compulsory liquidation of CONNoLLY Bros., LTD., 
Blackley Vale Mills, Manchester, particulars of which appeared 
in our last issue, the statutory meetings of the creditors and share- 
holders were held on November 13th, at the Board of Trade Offices, 
Carey Street, Lincoln's Inn Fields, W.C. Mr. W.J. Warley, Official 
Receiver, presided. A resolution was passed for Mr. J. Macdonald 
Henderson, chartered accountant, 2, Moorgate Street Chambers, 
E.C., to act as liquidator, 
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The English Electric Co., Ltd., and Siemens Bros.—We 
are intorimed that the English Electric Co., Ltd., have 
bought the Siemens works at Stafford. This marks a further 
important stage in the development of the policy of the Eng- 
lish Electric Co., which, as formed early in the year, repre- 
sents the consolidation of the interests of Dick Kerr, the 
Coventry Ordnance Works, Willans & Robinson, and Phonix 
Dynamo. The comprehensive scheme of the amalgamation 
gins at not only the ability to undertake contracts of any 
Magnitude or description in world-wide competition, but 
scientific sectionalising of the various manufactures of the 
group with a view to the maximum efliciency in production 
at the several works in Preston, Coventry, Bradford, Scot- 
stoun, Rugby, and now Stalford. A working agreement has 
been entered into between the English Electric Co. and 
Siemens Brothers & Co., providing tor the preferential ex- 
change of the special products of each. Thus both companies 
benefit, as both now command the supply of greater variety 
of manufacture than hitherto. 


From the Foreign Press.—The following items are selected 
from the first number of the Economic Review dated Novem- 
ber 12th (1s. weekly). This Review is the economic section 
of the Review of the Foreign Press, which the Government 
decided it could not afford to continue, but which is to be pub- 
lished as a public service on a self-supporting, though not a 
profit-making, basis. 

Electrical Companies Amalgamate.—The D.A.Z. (Oct. 1 e) 
learns that the taking over of the Auer Co.’s incandescent 
lamp factory by the A.E.G. is likely to be followed by fur- 
ther amalgamations in the industry in question. 

Czecho-Slovakia.—The Prague Electricity Co., with the 
assistance of four banks, is erecting a factory for the manu- 
facture of incandescent lamps with a view to eliminating the 
import from Germany of such lamps. Manufacture is to be 
increased so that export will be possible.— (Der Welthandel, 
October 3rd). 

Poland.—A joint-stock company, capital Mk. 2. mill., has 
been founded in Warsaw to promote electrical undertakings 
in Poland, to erect engineering workshops, and to organise 
the trade ın electrical apparatus. 

Berlin Copper Quotations.—According to a Berlin telegram, 
the Association for Electrolytic Copper Quotations fixed an 
official price for electrolytic copper on October 2th for the 
first time, viz., Mk. 1,535 per 100 kg. In the last few days 
the price on the open market varied from Mk. 1,500 to 
Mk. 15,500.—(F.Z., October 29.m.1.) 

German Orders from South America.—South American im- 
porters are placing large orders with German firms, parti- 
cularly in the heavy industries. Allowance is made for the 
uncertain state of production in the tines of delivery fixed, 
and the prices are very satisfactory. Upper Silesian firms 
have been making extensive business propaganda in South 
America, and are now beginning to reap the benefit. The 
Bismarck Smelting Co. has recently received a South Ameri- 
can order to the value of Mk. 16 mil. The company is already 
very busy witb other foreign orders. Production continues to 
improve.—( Welthandel, September 19th). 

Electricity from the Atr—The Danish scientist, Waldemar 
Poulsen, is engaged on experuments in connection with the 
discovery of a method of deriving electricity from the air. He 

roposes to demonstrate his invention some time next spring. 
ff successful he holds that it will completely revolutionise `n- 
dustry.—(Trondhjems Adresseavis, October 24th). 


Bankruptcy Proceedings.—CHARLES COLTON, 111, Savoy 
Court, Strand.—Creditors met at the London Bankruptcy 
Court on November 10th before Mr. D. Williams, Official 
Receiver, under this failure, in which a receiving order 
was made on October 28th at the instance of a creditor. 
The Chairman reported that it appeared from the debtor's 
statements that he was an American citizen and an electrical 
engineer. In 1897 he went into the employment of the 
Walker Electric Manufacturing Co., of Cleveland, Ohio, 
which concern was purchased by the Westinghouse Electric 
Manufacturing Co. in 1899, his serviecs being retained. In 
the early part of 1902 he left that company and went to 
Berlin to assist in the organisation of a German electrical 
manufacturing company. He remained there until Decem- 
ber, 1902, when he caine to England to take up an appoint- 
ment as export manager of the British Westinghouse Electric 
Manufacturing Co., Ltd. That appointment he held until 
December, 1917, by which time he had saved £5,000; in addi- 
tion he held an option to purchase an American investment 
for a ready fastener, which he subsequently sold to Kynoch’s, of 
Birmingham, and received £14,000. In April, 1918, he became 
interested through the then managing director of Hudson’s 
Consolidated, Ltd., in the Aabada Trust, Ltd., the idea being 
to utilise the trust for floating electrical and engincering pro- 
positions. Oftices were taken in September, 1918, at 61, St. 
James’s Street, on behalf of the trust, to which the debtor 
transferred his share-holding in the Aabada Dry Battery Co, 
Ltd., together with other of his shares. He became manag- 
ing director of the Trust, and was to receive 15 per cent. of 
the net profits. The debtor purchased from Hudson's Con- 
eolidated, Ltd., 40,000 of their Aabada Trust shares at 2s. 6d. 
and sold them to friends at 5s. or 6s. each. The Stock Ex- 
change refused a quotation, with the result that the shares 
could not be sold to the public. The debtor’s friends took up 


the attitude that they had been let in by him for a bad dea] 
and he consented to refund them their money, and did sy 
together with the amount put into the Trust by the petition- 
ing creditor, who promised to keep his shares and make the 
Trust a success. ‘Lhat gentleman, however, asked the debtor 
to take up his shares, and the latter agreed to do so, giving 
in return three promissory notes aggregating £3,100, and 
payable at 6U and YU days. The debtor was unable to take 
up the promissory notes at maturity, and they represented 
the claim in the petition for the receiving order. He had 
further stated that altogether, including the amounts returned 
to his friends, he had put £20,000 into the Trust, which was 
still carrying on business, although it was not doing much at 
present. The debtor resigned the post of managing director 
last September, but expected to be appointed general man- 
ager. lt also appeared that in December, 1917, the debtor, 
Jointly with a gentleman now in America, acquired an in- 
terest In a primary electric battery which they developed, the 
expenses being shared between them equally. They formed in 


October, 1918, the Aabada Dry Battery Co., Ltd.; the debtor’ 


financed that company to the extent of £750, and, as pre- 
viously stated, he transferred his holding therein to the 
Aabada Trust, Ltd., last January. The company had changed 
its name to the Beta Dry Battery Co., Ltd., and three months 
ago the debtor resigned his directorship therein. Then about 
eleven months ago the debtor became managing director of 
the Comparri Wireless Control Co., Ltd. He agreed to com- 
plete the development of a wireless demonstration set, and 
also an electric piano player. The latter did not prove a com- 
mercial success, and the wireless set required for its proper 
development more attention than the debtor could give to it. 
He held no shares in that company, but estimated his loss 
over it at £1,100. No statement of alfairs had yet been 
lodged, but the debtor roughly estimated his liabilities at 
£9,000, and the value of his assets had yet to be ascertained. 
He attributed his failure to loss of £5,000 by Stock Exchange 
speculations and to his losses in connection with the Aabada 
Trust, Ltd. A resolution was passed for Mr. F. S. Salaman, 
C.A., to act as trustee and administer the estate in bank- 
ruptcy, with the assistance of a committee of inspection, but 
the Official Receiver promised to delay the application for the 
order of adjudication to give the debtor an opportunity to sub- 


mit a proposal for the consideration of the creditors. The. 


bond to be given by the trustee was recommended at £500. 

C. HELLYER (A. Parker & Co.), electrical engineer and con- 
tractor, 130, Upper Richmond Road, East Sheen.—Application 
for debtor’s discharge will be heard at Wandsworth on De- 
cember 8th. 


Women in the Engineering Trades.—We learn from the 
Birmingham Post that an interesting report, covering infor- 
mation received from 1,422 firms and giving valuable tables 
und statistics In regard to the employment of women m 
engineering and other trades, is issued by the Women’s In- 
dustrial League, which bas as its object: ** To secure equality 
of treatinent and opportunity for employment of women. 
The report shows that 79,900 women were employed at the 
end of May, 1919, as against 245,300 during the war, and the 
letters received from the tirms concerned show that they were 
highly satisfied with the work of women, and are willing .o 
retain or reinstate them if allowed to do so. Thus:— 

Since the armistice, the A.S.E. has insisted upon our dismissing the 
women working on armature work, because we were not employing women 
in the same room or department as formerly. We don't think the decision 
was a fair one, and we make our protest accordingly, but without avail... . 
We venture to express the opinion that women’s work is infinitely better 
than men's for many branches of our work. a 

We are more than pleased with the loyalty, cheerfulness, and willing 
service of the women in our employ. They are unquestionably an examp:e 
to the male labour, practically without exception. f 

We intend to keep women as long as allowed, for they have given com: 
plete satisfaction and are displacing no men. 

A third of the firms who employed women for the first tnue 
during the war have been able to retain them on some pro- 
cesses, and a further third would be willing to keep them on. 
but for the opposition to such a policy. Of the firms which 
had employed women in pre-war days, 67 propose to increase 
their number, in view of the greater experience of viata 
work that they have gained. The report also gives des 
new industries open to women since the war, notably eun 
manufacture, in which they have obtained a high standard 0 
efficiency on many processes. Another reason given as A 
factor militating against the retention of women Js the habi 
of the Government of introducing special legislation to pro 
tect” women workers. The Women’s Industrial League #4 
asking for “equality of treatment,” which can be the only 
solution of the problem on economic grounds as well as those 
of justice. 


F.B.I. Commissioner to Scandinavia.—The Federation 
of British Industries has appointed Mr. Montagu Villiers to act # 
its Trade Commissioner in the Scandinavian countries. Mr. yue 
has spent many years in the Consular Service, and lately in the 
commercial diplomatic service. He is well known in Stockholm, 
Copenhagen and in commercial circles in Norway, and among other 
positions he held was that of British Consul at Stockholm from 
1906 to 1913. He leaves for Scandinavia on Tuesday next, and 
make a tour of inspection, returning to England early in January 
next. He will report as to the economic conditions in Scandinavie 
countries, and later set up offices in Norway, Sweden and Denmark. 


He will be accompanied by Mr. John Pitcher, who has made a special 


atudy of tranaport and trade conditions in various countries. 
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Trade Announcements.— Messrs. I. FRANKENBURG AND 
Sons, LTD., state that in connection with their amalgamation with 
the Irwell and Eastern Rubber Co., Ltd. (see our “New Companies 
Registered ” column in last week's issue), there will be no change 
in the directorate or management of the two businesses. Thé new 
company will have increased capital which will facilitate 
extensions of buildings and plant, and in consequence output. 
Debts of both companies will be taken over by the new company— 
the Greengate and Irwell Rubber Co., Ltd. 

Messrs. H. W. BUTLER & Co., of Craven House, Kingsway, 
W.C.2, have been appointed sole agents in this country for the 
products of the Locke Insulator Manufacturing Co., of Victor, N.Y., 
manufacturers of all kinds of porcelain insulators for H.T. and 
E.H.T. control, supply and distribution, and also for all the varied 
requirements of wireless working. We are informed that a large 
number of H.T. lines in America, and many in Europe, are sup- 
plied with Locke material ; also that the Hydro-Electric Power 
Commission of Ontario has considerably over 1,000 miles of supply 
lines, about 80 per cent. of which are insulated with Locke 
porcelain ; and that a large part of the American Government 
wireless stations and Naval wireless stations are equipped with 
Locke insulators. 

Messrs. T. J. GRAINGER & Co. have removed to 31, Side, 
Newcastle-on-Tyne, Telephone: ‘Central 3474,” 

THE C.E.A. Co., LTD., of Diana Place, Euston Road, N.W., have 
prepared a special O.E.A. November catalogue, which they will 
forward to any purchaser on application. They are carrying 
stocks of electrical accessories for export and other purposes, 


Belgium and German Exports.—The Belgian Govern- 
ment has issued an order which throws open the market to a large 
extent to the imports of German goods. Among the latter are 
mentioned switches, lamp sockets, batteries, and insulating tubes, 
magnets, &c. ; but lamps, wires, and cables, are excluded. At the 
same time, German goods intended for oversea countries can again 
be received in transit-trade at reduced railway rates, and also be 
cleared without any formality if sent by ship for re-shipment to 


transmarine countries. 


Catalognes and Lists.— Messrs. C. A. VANDERVELL AND 
Co., Lro., Warple Way, Acton Vale, London, W. 8.—I)lustrated 
technical booklet dealing with motor-car electric lighting and 
engine-starting equipment. Illustrated folders C and D, giving 
particulars and prices of motor-car accumulators. 

MeEssks, DRAKE & GORHAM, LTD., 67, Long Acre, London, W.C. 2. 


—lIllustrated priced pamphlet, No. 271, dealing with tungsten . 


lamps, lanterns, and reflectors. 

THE OVERSEAS ENGINEERING Co., LTD., 75, Curtain Road, 
London, E.C.—Illustrated leaflet, No. 57, describing the ‘' Overseas ” 
safety electric water heater. 

Messrs. BATTERIES, LTD., Redditch. — Illustrated booklet 
dealing with the NI-FE Jungner syatem of nickel-iron-alkaline 
accumulators. 


Messrs. Ep. BEnNIs & Co., Ltp., 28, Victoria Street, London, | 


S.W, 1.—Illustrated revised catalogue dealing with chain-grate 
mechanical stokers. 

THE GENERAL ELEcTBIC Co., LTD., 67, Queen Victoria Street, 
London, E.C. 4.—Illustrated leaflet specifications Nos. 58 A and 
82 A, dealing respectively with “Witton " Star-delta starters 
and ‘' Witton ” auto-transformer starters for starting up squirrel- 
cage induction motors. 

Messrs. Pope's ELECTRIC LAMP Co., LTD., Hythe Road, Willesden, 
London, N.W. 10.—lIllustrated coloured leaflet giving prices of 
“ Pope” Elasta lamps. This will be supplied to contractors and 
dealers, overprinted with their names and addresses, upon application. 

Messrs. MARCLEN Pumps, LTD., 25, Victoria Street, London, 
S.W. 1.—Illustrated booklet dealing with acid pumps, 


The Protection of the Itallan Telephone Industry.— By 
Royal decree it is announced that in placing orders for equipment 
or works for the telephone service, preference will be given, in the 


"first place, to the national industry, by which is understood that 


the goods are produced in Italy, by means of Italian capital and 
labour, and using native prime materials. In the second place, 
preference will be accorded to foreign firms established in Italy 
manufacturing there the goods required, with s preponderance of 
native labour, whatever be the source of their capital, and what- 
ever their origin. Merely assembling the parts made abroad will 
not give a title to the preferences mentioned. Where tenders are 
Invited native firms will enjoy a protection of 10 per cent., 
and foreign firms producing in Italy a protection of 5 per cent. 
The decree is to be presented to the Italian Parliament in order to 


be converted into a law. 


Blackburn Electrical Contractors.—An endeavour is 
being made in Blackburn to resuscitate the local Association of 


Electrical Contractors. In the past local members have had to 
travel by train to attend meetings of the district, and it is now 
thought that the Blackburn area is sufficiently large to have an 
Organisation of its own. 


Electric Postal Vans in Milan.—The Minister of Posts 
and Telegraphs has given a contract for the institution and 
working of a service of electric accumulator postal vans in Milan, 
to the newly formed Societi Generale Italiana Accumulatori, 
which company, with a capital of 2,000,000 lire, proposes to extend 
ita field of operations to embrace the principal cities of Italy. 


Non-Ferrous Metal Industry Act.—The London Gazette 
for November 18th contains a list of further licences granted under 


this Act. 


y 
Japanese Commercial Commissioners.—H.M. Commer- 
cial etary at Yokohama writes that official plans are being 
prepared by the Japanese Government for the establishment 
of Commercial Commissioners in foreign cities to forward 
Japanese trading interests. While the Department of Agricul- 
ture and Commerce has been able, in the past, to obtain com- 
mercial reports from Japanese Consular officials such reports 
it is stated, have proved of little use for practical purposes. 
It is, therefore, deemed advisable to establish offices of 
Japanese Commercial Commissioners in foreign lands to serve 
Japanese traders in order to expand the country’s commercial 

power throughout the world.—Board of Trad: Journal. 


LIGHTING AND POWER NOTES. 


Aldershot.—Loan.—A Ministry of Health inquiry was 
held last week into the application of the U.D.C. for a loan of 
£12,750 for electricity purposes. There was no opposition. 


Beddington and Wallington. — Extzns1oxs. — The 
County of London E.S. Co. has informed the U.D.C. of ite inten- 
tion to lsy mains through the town to a new factory being 


erected. 
Birkdale.—Price INcrEask.—As from September last the 
scale of charges will be :—Private houses: Lighting, 8d. per unit ; 
heating, power, &c., 24d. per unit. Business premises : Lighting. 
maximum demand system, 8d., 6d., and 4d. per unit, plus 15 per 
cent. ; heating, power, &c., 24d. per unit; special prices, 54d. per 
unit ; meter rents, 2s, 6d. per quarter. 

Birmingham, — SUPPLY RESTRICTIONS. — Owing to 
shortage of plant, the Corporation requires tall new consumers to 
sign an agreement to use electricity only during specified hours, 
and to agree to a condition that power may be cut off at any time 
without notice. 

Burley-in-Wharfedale.—WaTER Powrr.—An engineer 
has offered his services to survey the district carefully on a basis of 
“ No cure, no pay,” and if, after his investigations, electricity can- 
not be generated by water power at fd. per unit, he will forgo his 
fee. A Committee is considering the offer. 


Coxhoe.—Pustic LicHTinc.—The East Hetton and 
Trimdon Grange Collieries are willing to light the streets and 
roads in East Hetton, Quarrington Hill, Cassop, South View, and 
Kelloe, by electricity, the colliery company to lay the necessary 
cables and provide plant for £800 per annum. 


Dewsbary.— INADEQUATE Supp.y.—Complaint of the 
inadequate supply of electricity provided by the Corporation Elec- 
tricity Committee was recently made by local business men at a 
meeting of the Dewsbury Chamber of Commerce. A member 
wrote complaining that he could not extend his business owing to 
the refusal of the Electricity Committee to supply him with power. 
Mr. F. Rhodes said that arrangements should be made to take 
power from the Yorkshire E.P. Co. Batley Corporation had already 
made such arrangements. Alderman Chas. Brooke said that about 
40 firms were waiting fora supply of electricity. It was decided 
that a deputation should wait on the T.C. and urge that power be 


taken from the Yorkshire E.P. Co. 


Doncaster.—NEwW Puant.~-The T.C. has decided to 
install a 2,000-Kw. Ljungstrom turbo-generator and a Babcock 
boiler at the electricity works. 


Dover.—Mains ExTENsIons.—It is proposed to supply 
the South Foreland Lighthouse with electricity from the Corpora- 
tion mains, This will necessitate the laying of 5,000 yards of 
cable at an estimated cost of £2,400. 


Frome.—PRIcE INcREASE.—The B. of T. has consented 
to the E.L. Co, increasing the charge for electricity for lighting to 
10d. per unit, but has refused to sanction a minimum quarterly 
charge, 

Grantham.— PRICE IncrEase.—The Urban E.S. Co, 
has notified the T.0. of the following increases, to apply from 
the quarter ending December next :—An additional 1s. per quarter 
on meter rents, and on the supply by contract an increase of 24d, 
per unit, plus the present percentage. 

Hastings.—Loan.—A Ministry of Health inquiry was 


held on November llth into the application of the T.C. for a 
loan of £14,219 foran E.L. scheme. There was no opposition. 


Heston and Isleworth.—Loan.—An inquiry has been 
held by the M. of H. into the Council's application for sanction to 
borrow £9,640 for the electricity undertaking, and the Inspector 
expressed satisfaction with the Council's bulk-supply proposal. 


Louth. — E.L. Scuemr.— The Arota Electrical Co, 
proposes to install plant. and lay cables for an E.L. supply for the 
town, and a prov, order is to be applied for. 
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London. —Sterney.—The B.C. is applying to the 
L.C.C. for sanction to borrow £116,500 to defray the cost of 
a turbo-yenerator and two boilers, which is only part of a proposed 
scheme. It is estimated that if the whole scheme is completed, it 
will involve an expenditure of £534,700. 

SUPPLY FAILURE, For nearly three hours on Tuesday evening 
certain buildings in Fleet Street were in darkness owing to a 
temporary failure of the electricity supply. 


South Africa.—Mosser. Bay (Care Province).—The 
T.C. is to proceed with the electric light scheme recommended by 
Mr. Charles G. Trevett, consulting engineer, of Cape Town, at an 
estimated cost of £30,0CU. 


OUDTSHOORN (CAPE PROVINCE).—The T.C. is to borrow a sum 
of £14,000 for the purchase of a new battery and other plant. 


St. Annes.—Loan.—Application is being made for 
sanction to borrow £3,000. 


Sarbiton.— Prices.—After an investigation of the 
accounts of the E.S. Co., the U.D.C. has withdrawn its opposition 


to the company’s application for permission to increase the 
charges for electricity. 


Richmond (Yorks.).—E.1.. S:cHEME.—The T.C. is to 


ask the Gas Committee to consider the question of lighting the 
town by electricity, and to submit a report thereon. 


Wakefield.— Loan SanctTion.—The E.C. has received 
the sanction of the M. of H. to borrow £800 for the purchase of 
land for a new depot and transformer station. 


Whitehaven.—I.0a4x.—The T.C. has applied for a loan 
of £1,000 for electricity meters, and to extend the mains to supply 
the new municipal dwellings, \c., at a cost of £1,680. 


Willington.—E.1.. Scurme.—The U.D.C. is to ask 
Messrs. Stakers & Love and the Newcastle E.S. Co. if they would 
be prepared te supply electricity, and on what terms. 


Wimbledon.—lRices.—The T.C. has intimated that it 
is not to demand payment of a minimum charge of 13s. 4d. per 
yuarter for electricity. The charge for lighting remains at 8d. 
per unit. 


TRAMWAY AND RAILWAY NOTES. 


Black Country.—Fare [NcreEask.—Fares have been 
increased 50 per cent.. with a minimum of l4d. They have 
advanced 200 per cent. since the war. 


Chesterfield.—AccIDENT.—In a fog on the 10th inst., 
two tramcars collided. and several passengers were injured. 


Cork. — ELECTRIC VEHICLES. — On the subject of 
improving scavenging in the city, a report was submitted by the 
city engineer to the Health Committee embodying particulars 
in respect of the introduction of electric vehicles. It was estimated 
that if electrics were used, the cost of street refuse collection and 
domestic scavenging would be reduced by about £8,990 per 
annum, and it was pointed out that one electric could do the work 
of three horses and carta. 


London.—L. & S.W.R.— According to the new official 
time-table just issued, the suburban electric train services will 
shortly be improved, and a number of trailer cars will be placed on 
many of the trains. 

L.C.C. Fares.—The L.C.C. tramway fares, says the Financial 
Times, are to be revised again within the next fortnight. 


Oldham.—S.:e.—The arbitration proceedings in con- 
nection with the transfer and sale of the ‘companys tramway 
system to local authorities covering the area will shortly take 
place. The Stalybridge, Hyde, Dukinfield and Mossley Joint 
Tramways and Electricity Board is taking over some portions 
of the undertaking. The joint board's tramways have been a 
burden on the rates ever since they have been in existence. The 
original capital expenditure of £185,000 on the electricity depart- 
ment has been increased to £362,000. Since the commencement 
of supply in 1904, a sum of £140,000 has been redeeined by means 
of a sinking fund, and £22,000 has been spent out of revenue. 
The present loan debt is about £200,000, but it is estimated that 
to-day the value of the electricity undertaking is £700,000, The 
generating station is to be extended by 3.000 Kw. to 12,000 KW. 
The erection of a new generating station, to cost something like 
£250,000, is contemplated. 

South Lincolnshire —lacHT RAILWAY SCHEME,—A 
deputation recently interviewed the Board of Agriculture re- 
warding the proposed light railway scheme, and strongly urged 
the desirability of adopting a broad-yauve system. A promise 
was viven that the proposal should be fully considered. The scheme 
includes Holbeach Marsh railways, estimated to cost £99,000 ; 
Holbeach Fens, £121,000; Boston to Wranyle, £64,000; and 
Crowland, £34,000—a total of £319,000 estimated expenditure. 


York.—Ntw Rourres.—The city engineer has been 
requested to report on the suggested routes required to complete 
the tramway system in the Icity. It is estimated that the total 
cost of the four extensions, including the provision of the necessary 
tramears, will be £143,517. 

‘There is a deficiency on the workpeople’s traffic on the present 
cost of working of £2,780 per year, apart from capital charges, 


TELEGRAPH AND TELEPHONE NOTES. 


Barbados.—J.and, says the Times, has been acquired 
for a cable station in Barbados by the Western Cable Co. in con- 
nection with the lines from Brazil to Barbados, and thence to 
New York. 


Brazil.—It is reported that the Marconi Wireless Co. 
has proposed to the Government the construction of receiving and 
transmitting stations at Rio de Janeiro and Belem, Para. 


Continental.—Spratn.—On a number of occasions, firms 
at Barcelona have requested assistance of the American Consulate 
General in decoding commercial cablegrams received from business 
houses in the United States. Frequently the messages are in codes 
that are not on file in the Consulate, or available in Barcelona. 

GERMANY.—The new Germano-Swedish telephone cable has been 
laid to the Swedish coast, the end being landed on November btb. 
This cable, in conjunction with the German coast cable, is 140 km. 
long. 

Iraty.—To remedy the notorious deficiences of the telephone 
service, the Government is going to systeinatise the services 
throughout the country, which will take three years to complete. 
There is also a scheme afoot to lay a complete network of under- 
ground cables radiating from Rome in all directions, while the 
building of new central exchanges in the capital is also to be under- 
taken. 

SWITZERLAND.—After five years, telephone communication was 
resumed between Switzerland and Bavaria on the 13th inst, 


Wireless Telegraphy.—The P.M.G. announces that he is 
now prepared to consider applications for permission to use trans- 
mitting apparatus for experiments in wireless telegraphy. Appli- 
cants must be of British nationality. They must show that they 
have in view some definite object of scientific value or general 
public utility, and that they possess the necessary technical know- 
ledge and operative skill. It is proposed to charge small fees to 
cover clerical expenses and the cost of inspecting the stations. 
Full particulars can be obtained from the Secretary, General Post 
Oftice, E.C.1. Permits are already being issued under simpler 
conditions for stations limited to reception. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice” appeared.) 


OPEN. 


Aberdeen.— November 27th. Great North of Scotland 
Railway Co. Six or 12 months’ supply of telegraph material. 
Stores Superintendent, 80, Guild Street, Aberdeen. 


Australia.— SyDNeyY.—City Council. January &th, 1920. 
Electric Lighting Department. Outdoor H.T. switchgear (specifica- 
tion f 66) ; air-brake switches (specification 565). Electric Lighting 
Department, Town Hall.— Tenders. 

January 14th, 1921. N.S.W. Railways and Tramways Depart- 
ment. 70 3-phase induction motors for terminal wheat elevator.” 

January 19th, 1920. Sub-station equipment (except power 


- transformers). Contract No. 558.* 


MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) i 


Bolton.— December 10th. Electricity Committee. 
switchgear for the Kack-o'th'-Bank generating station. 
issue.) 

Dublin. — November 26th. 
mittee. 20,000 arc-lamp carbons. (November 14th.) 


Enniskillen.—December Ist. Sligo, Leitrim & Northern 


Counties Railway Co, 12 months’ supply of electric telegraph 
material. The Secretary, Enniskillen. 


London.—L.C.C. December 9th. Overhead electrical 
equipment, low-tengion cable, and laying stoneware ducts, &c., in 
connection with the construction of the Lee and Eltham tramway. 
(November 14th.) 

H.M. Office of Works. November 26th. 
incandescent electric lamps, 


E.H.T. 
(See this 


Electricity Supply Com- 


12 months’ supply of 
(See this issue. ) 


Londonderry.— December 13th. Electricity Department. 
Two 500-Kw. rotary converters with transformers, E.H.T. cubicles 
With switchgear, L.T. D.C. panels, cables, dc. (See this issue.) 


Manchester. — December Ist. Rivers Department. 
Supply, &c., at Davyhulme sewage works, Urmston, of three 
30-H.P., three-phase, induction motors, &v. Seoretary of Rivers 
Department, Town Hall. 

December 24th. Electricity Committee. Specification B1: two 
25,000-Kw. and two 1,000-Kw.. three-phase turbo-alternators, with 
condensing plant, comprising : main turbines, main alternates, 
main condensers, air and water extraction pumps and pipework, 


“A copy can be seen at the Inquiry Office of the Department of. 
Overseas Trade (Development and Intelligence), London, 
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house-servioe turbines, house-servioe alternators, Specification B2. : 
four 100,000-lb. water-tube boilers, 375 lb. working pressure, 
comprising : water-tube boilere, complete, steel economisers, air 
heaters, induced and forced-draught plant and chimneys, flues, 
coal chutes and ash hoppers, pipework and valves. Specification 
B3.: coal and coke handling and conveying plant, and wagon 
tippers, comprising: coal and coke conveyors, capacity 100 tons per 
hour, wagon tippers. (November 14th.) 


-Merton.—November 28th. Merton and Morden U.D.C. 


Two 2-ton electrically-driven dust vans and installation of a motor 


generator at the depot. Mr. G. Jerram, engineer, Council Offices, 
Kingston Road, Merton, 8.W. 19. 


Newcastle-on-Tyne.—November 24th. Tyne Improve- 
ment Commissioners. Six and 12 months’ supply of incandescent 
electric lamps and arc lamp carbons. Mr. J. McD. Mason, general 
menager and secretary, Berwick Street, Newcastle.on-Tyne. 


New Malden (Surrey).—November 25th. The Maldens 
and Coombe U.D.C. Two 15-8.H.P. electric motors, and two 4-inch 


centrifugal pumps, at Kingston Vale pumping station. (November 
lth.) 


Piymonth.—December 5th. Corporation. 
tube boilers. (November Lith.) 


Sowerby Bridge. —November 24th. U.D.C. Supply of 
a 20-B.H.P. electric motor at the sewage disposal works, Milner 


Royd. Mr. James Eastwood, Engineer and Surveyor, Council 
Offices. 


South Africa.—JOHANNESBURG.—January th. Muni- 
cipal Counail. Copper wire, cable insulators and ateel poles 
(Contraet. No. 548). Specification from Town Clerk, Municipal 
Offices, Johannesburg.— 8B. of T. Journal. 


Tynemouth.—December 1st. Electricity Department. 
5,500 yd., three-core, paper-insulated, lead-covered, 6,600-volt 
cable ; 5,500 yd., four-pair, paper-insulated, lead-covered, telephone 
cable ; 5,500 yd., three-core, conductor cable. (October 31st.) 

Walthamstow.— November 26th. U.D.C. Electricity 


Department. Cast-iron circulating water pipes, E.H.T. and L.T. 
cable, engine room crane. (October 31st.) 


Two water- 


CLOSED. 
Belfast.—T.C. — 
Structural steelwork for new power station at’ the) Harbour, 2£°8,218.— 
Messra. Ore, Watt & Co. 
Glasgow.—Tramways Committee. Recommended :— 


Special bolts and nuts for rails.—Ibbotson Bros. & Co., Ltd. 
Weldless car-brake chains.— Weldless Chains, Ltd. 

p.c.c. wire.—B.I. & Helsby Cables, Ltd. 

Steel pinions for 49b. armatures.—Alfred Wiseman, Ltd. 


London, — Stepney. — Electricity Supply Committee. 
Accepted :— 
2,C00 topa New Hucknall Deep 1ł slack, at 85s. 11d. per ton.--A. Blackman 


an 0. 
20) tons Northumberland rough small coal, 45s. 1d. per ton.—W. Cory and 


n, . 
10,000 pairs yellow-flame arc-lamp carbons :— 


Sloan Electrical Co.. Ltd. (accepted) .. £175 
General Electric Co., Ltd. me he ie 1¥6 
W. White « Co. oe e ee ee oe 257 


Northampton.—B. of G. :— 


Telephones.—British Supply Telephone Association, 247, and £14 15s. per 
annum for upkeep. 


FORTHCOMING EVENTS. 


Junior lastitution of Engineers.—Friday, November 21st. At the Royal 
Society of Arts, John Street, Adelphi. At7 p.m. Annual General Meeting. 
Paper on “The Limitations of Electric Tramways," by Mr. W. A. Tookey. 

Electro-Harmoniec Society.—Friday, November 2st. At 8 p.m. At the 
Holborn Restaurant (Venetian Chamber). Concert. Ladies’ night. 


Institution of Mechanical Engineers.— Friday, November 2'st. At Storey’s 
Gate, 8.W. At 6 p.m. Paper on “The Present Position of Mechanical 
Road Traction,” by Mr. C. G. Conradi. 


Institution of Civil Eagineers.—Tuesday, November 25th. At Gt. George 
Street, S.W. At 5.30 p.m. Paper on “8Some Aspects of Metropolitan Road 
and Rail Transit,’’ by Mr. H. H. Gordon. 

Hlumineting neering Society.— Tuesday, November 25th. Atthe Royal 
Society of Arts, John Street, Adelphi. At 5.80 p.m. Opening meeting. 
Address by the President on “The Work of Lambert.” 

Edinburgh Electric Club.— Wednesday, November 26th. At the Free 

ener's Hall. At8 p.m. Lecture on “ Electricity Supply from Water 
Power in Scotland,” by Mr. J. M. M. Munro. 


Royal Society of Arts.— Wednesday, November 26th. At Jolin Street, 
Th ae »W.C.2. At 4.80 p.m. Paper on ‘British Trade in China,” by 
Mr. H. B. Morse. l 


institution of Electrical Engineers.— Thursday, November 27th. At the 

- Institution of Civil Engineers, Gt. George Street, S.W. At6p.m. Paper 
on “Carbon Arcs for Searchlights,’’ by Messrs. C. C. Paterson, J. W.T. 
Walsh, A. K. Taylor and W. Barnett. 


(North-Eastern Centre).— Monday, November 2íth. At the Armstrong 
College. Newcast.e-on-Tyne. At 7.15 p.m. Lecture on ‘ Wireless Tele- 
graphy inthe Mercantile Marine,” by Mr. W. D. Owen. 


(North-Midland Centre).—Tuesday, November 25th. At the Victoria 
Hote), Sheffield. At7 p.m. Visit of the President, Mr. R. T. Smith. Dis- 
cussion on ‘‘ The Use of Electrical Machinery in Goods stations and Yards,” 
to be apened by the President. 8 


ectrical Power Engineers’ Association (Derby and District Section), 
~—Thursday, November 27th. At the County Hotel, Marysgate, Derby. At. 
7.80 p.m. General meeting, 


NOTES. i 


Edinburgh Electric Ciub.—An Electric Club is to be 
formed at Edinburgh. This decision was reached at's meeting 
held on November 12th, when a small Committee was appointed to 
make arrangements for a syllabus, &e. It is intended to hold lectures, 
visit works, read and discuss papers, and so on. The first meeting 
will take place on Wednesday, November 26th, in the Free 
Gardener's Hall, at 8 o'cloek, when Mr. J. M. M. Munro, A.M.I.C.E., 


_ M.LELE., will deliver a lecture on ` Electricity Supply from Water 


Power in Scotland.” The club will have an annual subscription of 
5s. for men and 2s. 5d. for apprentices. The temporary Committee 
consists of Mesars. T. S. Munnoch, D. Ferguson, and D. 8.-Munro. 


Housing and Transport.—A large number of firms whith 
are devoting special attention to housing schemes are represented 
at the Public Works Exhibition in the Royal Agricultural Hall, 
which opened yesterday. On the closing day (November 27th), 
Dr. Addison, the Minister of Health, will address a Housing Con- 
ference of Members and Officials of Local Authorities, which has 
been arranged by the Inatitution of Municipal and County 
Engineers. l 

This Fxhibition is being held simultaneously with the Roads 
and Transport Congress and Exhibition, initiated by the County 
Couneila Association, which will be opened by Sir: Fric Géddes, 
Minister of Transport. The whole of the available apace has been 
filled with a collection of exhibits of exceptional interest to. iocal 
authorities, engineers, and architects. Both Exhibitions have been 
organised by Mr. A. F. May (managing director of the Municipal 
Agency, Ltd.), who will be remembered as the chief organiser of 
the great Metropolitan War Loan campaign of 1917. c= 


A Glasgow Exhibition.—Glasgow Corporation’s elec- 
tricity department was well represented at the Housing and Health 
Exhibition, which has just completed a successful session, and ‘is 
estimated to have been visited by about half a million callers The 
department's stand occupied 45 ft. by 20 ft. Among the prinëipal 
items shown was a cooking range under working conditions, with a 
practical baker who demonstrated the potentialities of the outfit. 
There were also shown cookers by Carron Co., the Falkirk Iron €o., 
Jackson’s, Belling’s, and Premier Electric Heaters, &c. A skilled 
operator from a city laundry demonstrated with the eleotrie iron, 
and the Thor washing and ironing machines were a'aọ shown. 


‘Standard makes of vacuum cleaners were exhibited in operation, 


GLASGOW CORPORATION STAND, 


including the Imperial, Premier, and Hoover. Thore was a 
large display of electric fires, which included representative 
designs from the Falkirk Iron Co., Carron Co., Belling, Quead, 
and Credenda Companies. There were also shown the 
Hedlite heater and pedestal fires by the Credenda and Ediswan 
Companies. Water-heating appliances were stalled by the Falkirk 
Iron Co., with calorifier sets and geyser types by the British 
Electric Trading Co. The Filbar electric water boiler for domestic 
tea making. &c., was shown for the first time in this country. 
This apparatus gives boiling water up to two pints in half to one 
minute. The usual variety and artistic selection of kettles coffee 


percolators, Xc., as well as two show cases showing standard lamps, 
&c., were included, l , 


The Channel Tunnei.—The Prime Minister, on the 12th 
inst., received a Parliamentary deputation, led by Sir Arthur Fell, 
M.P., which pointed out the urgent need of constructing the 
tunnel. The Premier, who gave general approval to the project, 
said that all political objections had been removed, The Cabinet. 
had recently discussed the matter, and all Ministers who had before. 
ths war opposed it, were now in favour of the tunnel, The Cabinet, 
had asked the War Office to present a Memorandum on the subject,’ 
on the receipt of which it would discuss the matter again. 
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Institution and Lecture Notes.—Soclety of Arts.— 

© arrangements for the present Session, which opened on 
Wednesday with an address by Sir H. Trueman Wood, chairman, 
on “ Science and Industry,” include the following ;— 


November 26th.—At 4.90 o'clock. H. B. Morse, LL.D., ‘'British Trade in 


China,"’ 
Deem: 10th.—At 4.30 o’clock. Sir Oliver Lodge, “ Possible Sources of 
nergy.” 
December 17th.—At 4.80 o'clock. Dr. W. Cramp, M.I.E.E., ‘ Pneumatic 
Transport." 


Mondays, March 15th, 22nd, 29th.—At 8 o'clock, Dr. W. Rosenhain, 
F.R.8., “ Aluminium and Its Alloys.” 
Wednesdays, January 7th and l4th.—At 8 o'clock. Juvenile Lectures, 
L. Pendred, Editor Engineer, “Railways and Engines." 
The following papers are to be read after Christmas :— 


A. E. Hayes, “The English Language and International Trade.” 

8. Preston, C.LE., “English Canals and Inland Waterways.” 

Brigadier-Generul Sir H. P. Maybury, K.C.M.G., M.Inst.C.E., “Road 
Transport.” 


PA C.M.G., Ministry of Labour (Training Department), ‘‘ Industrial 
ning. 

Sir Cecil Hertslet, late H.B.M. Consul-General for Belgium, “ The Ruin and 
Restoration of Belgium.” 

Lord Montagu of Beaulieu, C.S.I., ‘‘ Motor Transport in India.’ 

Sir G. C. Buchanan, K.C.I.E., M.Inst.C.E., " The Ports of India: Their 
Administration and Development.” 

Technical Inspection Association.—An interesting paper was 
read at the Society of Arts on Friday evening, the 7th inst., 
before the above Association, by Prof. Baly, C.B.E., F.R.S. (of the 
University of Liverpool), on the subject of “‘ The Spectroscope in 
the Science of To-day,” the chair being occupied by the President 
of the Association, Mr. A. H. Collinson, C.B.E., M.Inst.C.E. 

Prof. Baly dwelt upon the extreme importance of the spectro- 
scope in all research work, giving instances of its extended use by 
astronomers, chemists, and physicists, but the line of demarcation 
between them was so defined that very little information as to the 
work done by any one was known to either of the others. Prof. 
Baly urged the importance of the extended use of the spectroscope 
in all branches of scientific investigation, and said he believed the 
time was approaching when it would.be in daily use by the com- 
mercial exponents of applied science as much as by those working 
in the realms of pure science. 

The lecture was illustrated by lantern slides, and was received 
by the members of the Association—all practical men on the 
applied side of technology—with much appreciation, some of them 
having already made use of the spectroscope for investigations in 
workshop practice. 


Institution of Eiectrical Engineers.—The very successful and 
largely attended opening meeting of the 1920 session of the 
Institution took place on Thursday evening, last week, at the 
Institution of Civil Engineers, Mr. C. H. Wordingham, C.B.E., 
retiring president, in the chair. At the conclusion of the formal 
business Mr. Wordingham presented the premiums awarded by the 
Council for papers read, and then invited Mr. Roger T. Smith to 
take the chair. Mr. W. M. Mordey proposed, and Mr. Woodhouse 
seconded, a vote of thanks to Mr. Wordingham, which was carried 
wiih acclamation. Mr.C. P. Sparks proposed, and Mr. J. 8. Highfield 
seconded, a vote of thanks to Mr. Smith for his inaugural address, 
which is reported elsewhere in this issue. 

At a meeting of the NORTH-EASTERN CENTRE on the 
10th inst., Mr. W. Cross in the chair, Dk. W. M. THORNTON 
lectured upon “ Electrical Under-Water Signalling.” He said that 
the problem divided itself into two parts, that of transmission, and 
that of reception, of which the more difficult was reception. 
Before the war there was no means of receiving exact signals 
under water, except by listening-trumpeta and similar devices. 
The development of microphones was largely to the credit of one 
of their members. The common form of hydrophone was a sub- 
stantial mass of metal, slightly recessed for the reception of the 
microphone, and in front was a plate of phosphor-bronze. The 
plate was shaken by the sound waves, which actuated the micro- 
phone, which in turn was connected to the telephone receiver. In 
the development of this idea, some standardisation was necessary, 
and one firm alone dealt with 35,000 of them, which showed very 
small variation between themselves, These stood quite a lot of 
rough usage, over a considerable time, There was another 
system called the magnetophone, which was more constant, but 
not so suitable for rough usage. One objection to the use of a 
portable hydrophone, was that the vessel had to be stopped to 
listen. The Germans knew all about these hydrophones, and 
fitted them upon their submarines—a number along the length of 
the craft on either side. These could be used when the boat was 
driven by motors, submerged. The lecturer also dealt with other 
modes of receiving the signals under water, mentioning the Walser 
gear, towed bodies, the “ Rat,” the ‘ Porpoise,” the Nash fish, and 
the Lancashire fish, the latter having three microphones. The 
simplest form of transmission was that of the pneumatic hammer 
which struck on a piece of pig-iron in the ship's bottom, and in 
this way a message could be transmitted by means of the Morse 
code, This transmitter had a range of a few miles, but was really 
limited by the means for reception. The first electrical transmitter 
was on the Fessenden method. This was being used before 
the war in America, snd was now in daily use for under-water 
signalling. It was very noisy, but very penetrating, and had a 
range of from 10 to 15 miles, and anything from 20 to 40 miles 
with amplified reception. But in war-time there was the 
objection that the method gave the whole position away. They 
wanted secrecy, and that had been obtained ; sounds had been sent 
out that could not be detected by the human ear. The frequencies 
necessary were easily obtainable by means of electricity, but it was 
not so easy to get any material to follow them. In this connection 
they had been able to utilise certain electrical properties of matter. 
The further pursuit of this method was stopped by the Armistice, 


but he trusted that it would not be lost sight of. There was one 
disadvantage of the use of this system, which was that the use of a 
beam of sound made the search for an object in the sea like 
looking for a needle in a hay-stack. This could be avoided by 
sending out a wide diverging sound, and receiving directionally, 
Dr. Thornton gave a display of an electric device suitable for this 
purpose, and, in concluding, alluded to the “ leader ” gear by which 
a vessel in darkness, or in fog, might be guided into port by electric 
direction. Mr. O. P. Sparks, ex-President of the Institution, who 
was present, made a few remarks, especially with reference to the 
visit to Holland by some of the members. 


Junior Institution of Engineers.—The Council of the Junior Insti- 
tution of Engineers has received a petition from Assam, signed by a 
number of engineers engaged for the most part in the tea industry, 
but a!so in railway and other public services, to eanction the form- 
ation of a Local Section of the Institution in that district. At an 
inaugural meeting held at Tinsukia, on September 8th, Mr. E. F. 
Heron, M.Inst.C.E., executive engineer, Lakhimpur Division, was 
elected chairman; Mr. E. L. Greenhough, agent and general 
manager, Assam Railway and Trading Co., vice-chairman ; Mr. 
J. F. Brebner, engineer and acting manager, B.I. Tea Co., Ltd., 
hon. secretary ; and applications for membership were signed by 
many engineers holding responsible positions throughout Assam, 
The standard of membership has internationally been made, so as 
ied ag the acceptance only of qualified men of undoubted 
ability. l 

This is the second Colonial Section of the Institution to be 
established within a year. The Local Sections now established in 
Australia and Assam, added to the five other Local Sections in 
England, would appear to warrant a revision of the name of the 
Institution. 


West of Scotland Iron and Steel Institute.—At a meeting held 
at Glasgow, on November 14th, Mr. J. Bibby gave a lecture on 
‘Electric Furnaces.” Mr. Bibby stated that over 400,000 tons of 
pig-iron were now produced annually in electric shaft furnaces, 
and plant was at present in course of construction which it was 
estimated would nearly double the present production. 

Royal Institution.—The Juvenile Lectures will be delivered this 
Christmas by Prof. W. H. Bragg, on “The World of Sound.” The 
lectures will be given on the following days, at 3 o’clock ;— 

Tuesday, December 80th.—'* What is Sound?" 
Thursday, January let.—‘‘ Sound and Music,” 
Saturday, January 3rd.—'‘ Sounds of the Town.” 
Tuesday, January 6th.—'‘ Sounds of the Country.” 
Thursday, January 8th.—'' Sounds of the Sea.” 
Saturday, January 10th.—‘‘ Sound in War.” 

Royal Society.—The President and Council will recommend for 
election as President at the anniversary meeting, on December lst, 
Sir Joseph J. Thomson, O.M., Cavendish Professor of Experimental 
Physics at Cambridge. 

Wireless Society of London.—The next general meeting has 
been arranged to take place at the Institution of Civil Engineers, 
Great George Street, Westminster, on Wednesday, November 26th, 
at 6 p.m. After the business of the meeting, Mr. J. Scott-Taggart, 
M.C., A.M.I.E.E., will read a paper on‘ A System for the Recep- 
tion of Continuous Waves,” after which the meeting will be open 
for discussion. Mr, Scott-Taggart is head of the valve department 
of Messrs. Ediswan, Ltd. 

The Hon. Secretary of the Wireless Society, Mr. Lealie McMichael, 
notifies us of his change of address to 32, Quex Road, West Hamp- 
stead, N.W. 6, and all communications with regard to the Society 
should be so addressed after November 23rd. 


Appointments Vacant.— Assistant electrical engineer 
(£360 + “£75 + 30 per cent. on salary as war bonus), for the 
Government of the Federated Malay States Electric Lighting 
Department ; business representative, for the Stoke Newington 
B.C. Electricity Department ; shift engineer (79a, 6d.), for tne 
Peterborough Corporation Electricity Works ; laboratory attendant 
in the electrical department (18s. + 20 per cent. + war bonus), for 
the L.C.C. Hackney Institute ; chief of the electrical engineering 
department (£250 to £300 + £110), for the Crawford Municipal 
Technical Institute, Cork; chief instructor in physics and elec- 
trical engineering (£400), for the Seddon Memorial Technical 
College, Auckland, New Zealand; meter department charge 
engineer (£5), for the Southend-on-Sea Corporation Electrical 
Supply Department ; cable jointer, for the Barrow B.O. Electricity 
Department. See our advertisement pages to-day. 


Subaqueous Sound Ranging.—Sound ranging at sea by 
means of hydrophones, which proved of great value for war 
operations, will, if developed, be of great benefit to shipping under 
peace conditions. Sound-ranging stations are at present estab- 
lished at St. Margaret’s Bay (Dover), Easton Board (Lowestoft), 
Flamborough Head, Peterhead, and Limerick. The last three, 
however, are being closed. The method, in its present state, 18 
unsuitable for commercial use ; it is, however, capable of great 
development. Shipping companies and others interested, with à 
view to adopting this method for assisting in ship navigation, are 
invited, saya Zhe Times, to communicate with the Admiralty by 
letter, when further details may be obtained and actual trials 
possibly arranged. 


London Trattic.—The Advisory Committee on London — 


Traffic has appointed a Technical Sub-Committee of 18 members, 
divided into three sections, for special investigations, namely : Sub- 
Committee on Traffic Regulation, chairman, Lt.-Col. C. H. Bressey i 
Sub-Committee on Improvement of Street Facilities, chairman, Mr. 
J. 8. Killick ; Sub-Committee on London Traffic, chairman, Sir A. 
ibb. | 
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The New Cable Standards.—The accompanying table has 
been issued by the Cable Makers’ Association to facilitate the 
change from the old to the new standards :— 


ETE I aaa ie 


New standard. Old standard. 


or aeaa 


No. and gauge or | 

_ diameter in 

inches of wires in 
conductor, 


nae ee 


No. and diameter 
in inches of 
wires composing 
conductor. 


New nominal 


: Old nominal 
area in sq. in, 


area in sq. in. 


‘0010 1/036 1/20 s.w.a. "0010 
"0015 1/'044 = a 
— — 18, "0018 
— = 3/22 ‘0018 
"0020 3/029 mee i 
— os 7/25, ‘0022 
"0030 3/036 3/20, ‘0030 
— = 7/23, ‘0031 
‘0030 1/064 ; Tle "0032 
= ne | we” 0042 
0045 7/029 — — 
— = ea T “0049 
"0070 71'036 | 7/20, "0070 
— ae I9, ‘0086 
‘0100 7/044 — — 
mai = I8, 0125 
0145 7/062 ae = 
— Es S S e ‘0170 
"0225 7/064 7/16, 0221 
= = 19/18 ‘0338 
— = lt, | 0346 
"0400 19/052 . an = 
an — | 19/17 : ‘0459 
‘0600 19/064 | 19/16 ‘0600 
‘0750 19/°072 19/15, ‘0750 
= — 19/14, | ‘0937 
‘1000 19/083 | — = 
"1200 37/'064 | 837/16, | "1168 
Ea — 19/13 | "1250 
‘1500 37/072 37/15, "1500 
= — 37/14, "1824 
‘2000 37/083 37/083 in. ‘2000 
‘2500 37/°093 37/092 ‘2500 
‘3000 37/°103 37/104, "3000 
"4000 61/093 | 61/092 "4000 
"5000 61/'103 | 61/104, "5000 
"6000 91/093 — 6/112 , ‘6000 
‘7500 91/103 91/101 ,, "7500 
10000 127/'103 1°0000 


Inquiry— Makers of the “ D. L. S.” reflector are asked 
r. 
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The Midland Bali. —The Midland Electrical Engineers’ 
Ball, which was held at the Grand Hotel, Birmingham, on the 
13th inst., proved to be a greater success than any which have 
taken place on previous occasions. No fewer than 325 guests 
assembled, many of them coming from distant parts of the country. 
Mr. G. J. Bish, the hon. sec., is to be congratulated upon the 
excellence of the arrangements. The expressions of appreciation 
which were heard on all sides augur well for the success of future 
dances, During the supper interval a presentation was made, on 
behalf of the Committee, to the eldest daughter of the chairman, 
Mr. R. A. Chattock, whose birthday happily coincided with the 
date of the ball. Mr. Archibald Joyce's orchestra proved a very 
great attraction, and induced many of the older members of the 
electrical fraternity to compete with their younger brethren in 
treading the modern measures that are now 80 much the vogue, 
Many applications in excess of the accommodation were received, 
and the Committee wishes to express its regret at the disappoint- 
ment which was incurred on this account. It hopes that next 
year applications will be made in ample time to ensure tickets 
being obtainable. 


Fatalities—An inquest was held on Monday at South 
Bank, near Middlesbro’, into the cause of death of Oswald Guest, 
aged 25, who was in charge of an electric charger at the Cleveland 
Steelworks of Messrs. Bolckow, Vaughan & Co. It was stated that 
deceased, instead of atepping on to the ground to get to a switch, 
attempted to walk along a girder, slipped and fell on to wires 
charged at a voltage of 440. His hand, with which it is supposed he 
gripped the wires as he fell, was burned to the bone, and death was 
instantaneous, Mr. Hodges, electrical engineer to the firm, said it 
had been found quite impracticable to cover the wires. There was 
only a small clearance, and it was only possible to place above the 
wires a thin sheet of metal. This had been done, but there was a 
danger of the metal protection becoming dented and coming into 
contact with the live wires. Consequently, these protections had 

n removed. The matter of the danger of these open wires had 
been put before the makers with certain suggestions by the firm. 
The Coroner, in returning a verdict of “ Accidental death,” said he 
appreciated the firm's difficulties, but at the same time he was glad 
it still had the matter in hand. l 

An inquiry was held at Arbroath, by Sheriff Gordon and a jury, 
into the circumstances of a fatal accident which befell Robert 
Marshall, in the employment of Messrs. James Keith & Blackman, 


Ltd. Marshall, it was stated, was standing on a ladder placed 
against an overhead electric travelling crane, replacing a rope on a 
pulley of the orane, when the crane was put in motion and moved 
away from the ladder. The result was that Marshall fell with the 
ladder to the floor, a distance of about 22 ft., and was so seriously | 
injured about the head that he died the same day. The jury 
added a rider to the formal verdict, to the effect that in their 
Opinion, it was a case of misjudgment on Marshall's part, and that 
no fault could be attributed to the employers or anyone, and that 
ample precautions had been taken for safety. 


_ Hydro-Electric Power in Tasmania,—The policy of the 
Government seems to be directed to building up the elec- 
trolytic zinc industry at Risdon, near Hobart. Power is being 
made available cheaper there than the price the Government 
is understood to have asked for power from the King River. 
It has been publicly stated, and not denied, that the price 
usked respecting the King River supply is £4 10s. per horse- 
power per annum, with conditions of lengthy contract and a 
sinking fund for the supply of 22,000 horse-power annually. 
On the other band, the Tasmanian Government has just 
entered into a new contract with the Electrolytic Zinc. Co. 
of Australia Pty., Ltd., for the supply of power as follows :— 
(1) 4,000 H.P., which is already being supplied; (2) 11,000 H.P., 
to be supplied in two years; (3) 15,000 H.P., to be supplied in 
three years; (4) 5,000 H.P., at a date to be arranged. The 
most Important modification of the old contract is as to price. 
The original contract fixed the price at £3 10s. per H.P, per 
annum for the first block, and £2 per H.P. per annum for the 
first and second blocks together. The company has therefore 
agreed to share with the department such profits as it may 
make over and above 8 per cent. on the capital expenditure 
of its undertaking after due allowance has been made for 
working expenses, amortisation, &c., by increasing the price 
for the four blocks by 2s. per u.r. per annum for each in- 
crease of 1 per cent. on the net profits above 8 per cent., and 
pro rata for any portion of 1 per cent., with a maximum in- 
crease of 10s. per H.P. per nnum. This position gives such a 
decided preference over the conditions and terms said to be 
demanded from the Mount Lyell company in respect of power 
from the King River that the latter company naturally hesi- 
tates. It may be said that the company is now awaiting a 
reasonable proposition from the Tasmanian Government, in- 
stead of the latter waiting on the company. 

It is rumoured that the laboratory experiments in connec- 
tion with the electrolytic process are proceeding satisfactorily 
at Queenstown, and it may be expected that the preliminary 
investigations will soon be finalised. 


The Energy Component in’ Industry. —The degree to 
which energy in any ot its varied forms now enters into the pro- 
duction of a raw material or into the manufacture of a finished 
product measures the extent to which man, through the use 
of his intelligence, has succeeded in obtaining the assistance 
of natural forces. The purpose of an article in the Electrical 
World of September 20th, is to show the relation between the 
quantity and value of energy used and the other elements 
that go to form industrial products, and to show the extent 
to which the energy used is in the form of electric power. 
The statistical information relied upon relates to production 
in 1914, and about 275,000 plants were actually covered by the 
investigation, ali important industrial establishments being 
included. 

The various branches of manufacturing employed in 1914 
8,263,000 persons, utilised over 22,000,000 H.P., and turned 
out products valued at over $24,000,000,000. In comparison 
with the year 1909 there was an increase in number of wage 
earners of 6.4 per cent., while the value of products increased 
17.3 per cent. * Primary power ” (all power that was primary 
from the standpoint of the manufacturing establishment 
using it) increased about 20.7 per cent. during the five-year 
period, although the advance in the cost of energy was only 
17 per cent. The primary H.P. installed increase during the 
same period from 2.8 to 3.2 for each wage earner employed. 
The cost of fuel and power, on the other hand, decreased from 
$30.00 to $29.50 for each H.F. of primary power installed. The 
average annual wage for the industries represented increased 
from $517 to $570. Thus a 20 per cent. increase in power 
equipment was accompanied by a 10 per cent. increase in the 
average wage, and by a 3 per cent. decrease in the average 
cost of energy per H.P. These figures cover a period of normal 
industrial development in the United States. In the year 
1914 industry was not yet greatly stimulated by the European 
war, and comparisons with 1909 may, therefore, be accepted 
as free from highly abnormal influences, and are significant 
of the normal tendencies of the use of power in industry. In 
1909 for 18,675,546 H.P. of primary power there was installed 
4,517,140 H.P. of electric motors, while in 1914 these figures 
had increased to 22.547.574 H.P. and 8,847,622 H.P. respectively. 
Expressing the conditions in another Way. In 1909 25.8 per 
cent. of manufacturing power was electrified, while in 1914 
the ratio was 39.3 per cent., an increase of 84 per cent. in 
motor installation, and of 52 per cent. in degree of electrifica- 
tion. Further, in 1909 36.3 per cent. of the motors were driven 
by purchased energy, while in 1914 the proportion had in- 
creased to 44.2 per cent. This growth of the use of electricity 
may well explain the decrease in energy cost, although the 
statistics are not sufhciently detailed to establish a direct 
relationship. 
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‘The’ Registration of Civil Engineers.—The Council of 
the Institution of Civil Engineers has announced that the 
members generally have, by a very great majority, intimated 
their approval of the proposal which was placed before the 
Institution in July, that steps should be taken to obtain 
statutory powers to regulate and establish registration for the 
civil engineering profession. Accordingly the Council has 
resolved to introduce a Bill in the next Session of Parlia- 
ment with a view to effect this object. 

The preparation of the Bill has engaged the most careful 
consideration of the Council, not, only as regards its effect in 
the public interest and that of the members of the Institution, 
but also in relation to the interests of the various important 
engineering societies, and of persons now engaged in civil 
engineering practice Who may not be connected with any such 
societies. In the consideration of these matters, due atten- 
tion has been paid to the opinions and observations which 
have been communicated to the Institution by the members. 

The principal provisions of the Bill cover the following 
points :— 

By “Civil Engineer ’’ is meant a person competent in the 
art-deseribed in the Royal Charter of the Institution of 182%, 
and ita subsequent developinent through the advance of 
science. The register as first established would contain (a) all 
corporate menibers of the Institution of Civil Engineers and 
of the Institution of Civil Engineers of Ireland; and (b) other 
persons who are engaged as civil engineers and are members 
of important engineering societies, or Who, although not me- 
bers of such societies, have been engaged in civil engineering 
practice for a substantial period. There would be a time 
lunit for the application of these conditions to the forna- 
tion of the register. For the purpose of determining the 
eligibility of individuals comprised in the group (b), a tri- 
bunal would be established upon which the important engi- 
neering societies would be duly represented and by means of 
which the interests of their members who are civil engineers 
would be safeguarded. 

. After registration has been established on these lines, it is 
intended that the yeneral conditions which have been or 
may be laid down by the Institution of Civil Engineers as 
applying to its corporate membership should be required as a 
qualification for admission to the register of civil engineers. 

It is sought to reserve the use of the title ‘ Civil Engineer ’ 
for persons so registered, and to probibit unregistered persons 
from assuming that title. It is not intended to limit the 
register to corporate members of the Institution, and the re- 
strictions placed on the exercise of civil engineering functions 
are very limited; whilst the rights of any person to use the 
authorised title of any society of which he may be a member 
aré, of course, not interfered with. 


‘Mine Explosions. — During a snow storm with 
thunder last week at Dalton-in-Furness, lightning followed 
the winding rope down the shaft of a mine and ran along 
the bottoin of the pit for 20U yards. A man at the top of the 
pit was knocked down unconscious, and a boy temporarily 
lost the use of his legs. The last report of the Chief In- 
spector of Mines in India contains an account of a remarkable 
explosion of fire-daimp caused by a discharge of lightning in 
the new shaft at the Sitalpur coal mine, belonging to the 
Bengal Coal Co. The explosion occurred during a thunder- 
storiu, and the evidence showed that a flash of lightning had, 
to all appearances, passed down the shaft causing disruptive 
discharges at certain points between the guides and the wind- 
ing rope, rending the latter at two places situated respectively 
%95 ft. and 275 ft. from the surface. The distance between 
the winding rope and the side of the shaft was 5 ft. 4 in., 
indicating a spark gap of this width, and an intensity of dis- 
charge which could not fail to igmte the explosive mixture of 
gas and air known to be present in the shaft. There is appar- 
ently no limit to the vagaries of lightning, and the occur- 
rence, rare as it is, is of interest as indicating possibilities. 
According to the Collicry Guardian, in 1915 Mr. Ferey des- 
eribed in a paper read before the Société de l'Industrie 
Minérale phenomena sinilar in character to the above. 

In a paper, read by Mr. W. A. Douglas Rudge before the 
Royal Society of London, it was shown that the mere raising 
of a dust cloud produces a large amount of electricity, the 
stun of which depends upon the material used. Generally, 
acid particles become positively and basic particles negatively 
electrified. Previously, in 1901,. Hesehus had shown in 
Russia that pieces of the same material when rubbed together 
become electrically charged with the same sign, while the 
dust abraded in the process receives a charge of an opposite 
sign. These charges are sufticiently persistent to be measur- 
able with a suitable electroscope. Thus a puff of air contain- 
ing 5 X 10° gr. of dust of mercuric sulphide gave a charge 
to a collector of several volts; while a centigram of corn- 
flour, blown into a large room, charged the air to an extent 
which raised the charge on a coilector to a potential of Aw) 
volts, and the effect persisted for some time. In the course 
of the investigation in connection with the Minnie pit in- 
quiry recently concluded, evidence was given as to the be- 
haviour of the roof of the Bullhurst seam, which by rubbing 
under earth strain in the roof and also by falling upon similar 
pieces on the floor, developed flares and flashes which seem 
to differ from ordinary friction sparks, and were referred to 
by Dr. Wheeler in his evidence as frictional electricity sparks. 
There ig no reason to doubt the evidence of eye-witnesses 


+ 


regarding the character of the sparks seen at the Minnie pit. 
The length of tlame alone seeins to preclude the idea of mere 
frictional sparks, and if in fact they were electrical, a tem- 
perature exceeding the ignition teluperature of methane 
unght easily be reached. 

ln this connection the Colliery Guardian recalls the circum- 
stances of the explosion at the Maindy pit, Glamorganshire, 
in 1596, Where a similar explanation sees to be sutncient tu 
account for the occurrence, 4s also in the case of the Bellevue 
explosion, Alberta, occurring at Intervals between 1910 and 
19il, sume of which took price When nobody was in the pit. 
These were investigated by Mr. J. ‘1. Stirling and Sir John 
Cadman, and are believed to have been due to sparks pro- 
duced by falling stones. xperiuents showed that the hard 
siliceous roof gave a brilliant display of sparks on falling, 
and when struck with a hammer the surface of percussiou 
glowed red hot for an instant, owing probably to the ignition 
of bitumiuous matter in the stone. ‘he sparks obtained by 
friction of one stone upon another could be made to ignite 
coal gas, a result which has not yet been obtained at the 
Minnie pit. 


“ Safety First ” Methods.— Every year thousands of lives 
are lost, tens of thousands of casualties occur, and millions 
of pounds are wasted, through industrial accidents. Yet, 
though this hideous wastage ot blood and treasure continues 
in ever swelling volume, employers and workers alike do little 
to amend the situation. Hitber they regard accidents as 
inevitable, like the tides and seasons, or they are sceptical 
as to the value of remedies that le within their grasp. 

Experience shows that accidents are pot inevitable, and 
that they can be prevented by the use of “Safety First 
methods and practices. In 1916 deaths and injuries were 
reduced 47 and 46 per cent. respectively on all railways in 
the United States, as a result of the use of '' Safety First ” 
inethods. l 

An important metropolitan company, during the past five 
years, reduced accidents by 70.9 per cent., and compensation 
claims by 57 per cent. A large firm in the North of England 
in a single year reduced the number of accidents in ite works 
more than 50 per cent. . 

But apart from the question of human life, which must 
ever remain the paramount consideration, the employer has 
every incentive that self interest can supply, to adopt the 
“ Safety First” creed. © Accident prevention pays. The 
United States Steel Corporation, in the nine years ended 1915, 
saved 14,067 employés from death and injury, and after de- 
ducting expenditure on ‘‘ Safety IF irst’’’ propaganda, was 
millions of dollars to the’ good. 

Premiums paid by British firmg which have tried ‘ Safety 
First °’ methods, have been reduced in respect of employers’ 
liability and workmen's compensation by nearly 50 per cent. 

Dr. Zacker, the Director of the Imperial Bureau of Statistics 
in Berlin, has stated that the amount of money saved annually 
in Germany by attention to *' Safety First,” and to health of 
employės, extends to one thousand million marks, that is, to 
60 million pounds. A similar saving can be effected in Eng- 
land. 

The British Industrial ‘‘ Safety First ’’ Association is work- 
ing a silent revolution in the commercial life of this country. 
Backed by six Government departments, and supported by 
leading employers and trade unions, it strikes a human note, 
to which representatives of Capital and Labour are proving 
responsive and sympathetic. It forms a point of contact be- 
tween employer and worker. ‘They meet on ‘ Safety First ” 
Committees, and learn to know and understand each other. 
A prominent manufacturer said that he would consider every 
penny expended on safety work had been well spent, even 
if a single life had not been saved, or an accident prevented, 
because of the good feeling which had been engendered as 
@ result of ‘‘ Safety First ” conferences between his employés 
and himeelf. Lg 

The work of the Brit. Ind. “ Safety First” Association 
needs no better commendation. Its address is 47, Fléet Street, 
E.C. 
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OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Southampton 
T.C. has appointed Mr. Howat, power station superinten- 
dent, as chief assistant to the electrical engineer at a salary 
of £425 a vear, and Mr. Hooper as power station superinten- 
dent at £300 a year. 

Mr. L. GILLITT, station superintendent at the Whitehaven 
Corporation Electricity Works, bas resigned. 

A gathering to welcome home a further 75 men who had 
returned from the Forces was held by the Birmingham Elec- 
tric Supply Department on Saturday last. Mr. E. J. 
Jennings, secretary to the department, presided at a dinner 
and concert, in the absence of Mr. R. A. Chattock, through 
indisposition. Major Taylor and Lance-Corporal Devaney re 
sponded on behalf of the men. oat 
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_ General.—Amid the customary ceremony and in the pre- 
sence of a crowded Council Chamber, Ald. ALEX. SINCLAIR, 
chairman, Swansea Corporation Electricity Committee, was 
duly installed Mayor on November WWth. A number of 
speeches were delivered, referring to the great services ren- 
dered by him to the electricity undertakıng and in many 
public capacities during his 33 years in Swansea and % years 
as a menber of the Council. The new Mayor, in returning 
thanks, said in regard to the aftermath of the war that he 
already saw a silver lining to the clouds. 

The annual staff dinner of the Swansea Corporation Electri- 
city Department touk place at the Hotel Cainson on Thursday 
last week, When the Mayor (Ald. Alex. Sinclair) was the guest 
of the evening, and cauie in for a rousing reception upon his 
presence at the first social function since taking office as Chief 
Magistrate. He was supported by Mr. J. W. Burr (borough 
electrical engineer) and several members of the Corporation. 
The Borough Electrical Engineer presided, and after dipner 
proposed the toast ef * The Cominittee,”’ coupling with it the 
name of the Mayor. On behalf of the department, be con- 
gratulated the Mayor upon his election, and said that the 
Mayor, as chainnan of committee, had seen the department 
grow from infantile into lusty proportions. The policy 
adopted in Swansea had always been a progressive one. The 
toast was honoured amid much enthusiasun. The Mayor, in 
responding, spoke of the splendid work of the department 
for several years past, and said its success Was primarily 
due to the loyalty and co-operation of the staff and men. 
Other toasts included * Members returned from service.” 


At the meeting of the Marylebone Borough Council, on No- 
vember 10th, Mr. Duscas Watson (of the firm of Duncan 
Watson & Co.), in returning thanks for his election as Mayor 
of the borough, referred to the matters of first importance 
that would fall to them, and indeed to all of us, to consider 
during the coming year, such as public health, education, and 
Industrial unrest; the last of these were merely the outward 
expression of ambition in unaccustomed form. 


inside staf and ofticials. 
day the _Wworkmen and assistants of his department 
gave æ dinner in his honour, and presented him with 
a gold watch and chain. Mr. Reed has started in business 
on his own account as George C. Reed & Co. at 27, Frederick 
Street, Sunderland, where he will specialise more particularly 
in electrical installation for ships, also the fitting out of sbip- 
yards, factories generally, sub-stations, and the carrying out 
í high-class house installations. He desires to receive price 
lists and catalogues of D.C. generating sets from 1-30 KW. out- 
put, steam, oil or petrol driven, and of all classes of installa- 


Mr. 8. F. PALMER, who was for & number of years experi- 
mental engineer to Ferranti, Ltd., has severed his connection 
with his company, and has been appointed Australian repre- 
sentative for Messrs. Ferguson Pailin, Lid. Mr. Palmer 
sailed on the ss. Ormonde for Sydney, where he will open up 
a central ottice, 

Mr. H. K. Beate hag been appointed chairinan of the Bir- 
minghain Electric Supply Committee in place of Mr. J. B. 
urman, who was not elected at the recent municipal elec- 
tion. Mr. Beale hag been a member of that committee for 
several years. He ig a solicitor and a member of the firm of 
Messrs. Beale & Co. 

Councillor W. Perks, J.P., director of the Oswestry Elec- 
trical Co., Ltd., has been elected Mayor of the borough. 


Glasgow T.C. hag elected ex-Bailies KENNEDY and SADLER 
convener and sub-convener respectively of the Electricity 
Committee, with ex-Bailie KELLY and Bailie M’WHIRR con- 
vener and sub-convener of the Tra mways Committee. 


Captain J. Young, Tyne Electrical Engineers, has been 
seconded for service with the R.A.F. Lieut. R. G. PICKING, 

ent Fortress Engineers (Electrice Lights Company) has relin- 
quished his comunission owing to his health. suffering from 
wounds received in action in France. Lieut. F. J. ADEN- 
DorFr, M.C., ‘Tyne Electrical Engineers, has been restored o 
the establishment of his regiment, of which he was a super- 
numerary officer whilst employed regimentally. 


. Mr. H. Nicuotson, B.Sc., who is at present working under 


the Ministry of Munitions, has been appointed to the vacant 
lectureship In Faraday House Electrical Engineering College. 


Mr. Percy E, Rycrort has resigned his position as technical 
adviser to the Controller of Coal Mines, in order to take up 
an lnportant appointment with Messrs. Babcock & Wilcox. 


After five years on military service, Mr. J. WaAYNE-MOoRGAN, 
M.LE.E., has re-started his practice as a consulting engineer 
at 5, Pembroke Terrace, Cardiff. 

Dr. R. H. PickakD, D Se., Ph.D., P.R.S.. bas been ap- 
bolted Principal of the Battersea Polytechnic. Dr. Pickard 

as been principal of the Municipal Technical School, Black- 
um, since 1908, and has been for some years consulting 
chemist to the Corporation of Blackburn and the Blackburn 
Cotton Employers’ Association. He hag done much for the 
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advancement of chemical knowledge by the publication of the 
results of his researches in the transactions of various learned 
Societies. During the war his services as a research chemist 
Were given voluntarily to the Explosives Supply and Chemical 
W arfare Committee of the Ministry of Munitions. | | 
Captain F. H. Masters, O.B.E. A.M.I.E.E., London Elec- 
trical Engineers, has vacated the appointment of adjutant 
as from the Ist ult. are ae 
The King has been pleased to confer upon Major W. M. 
Buck, Tyne Electrical Engineers, the Territorial] decoration. 
Warrant Electrician A. W. JANE has been appointed to 
H.M.S. Diligence on commissioning. l A oe 
Mr. S. H. Ricuarps, late of the Calcutta Electric Su ply 
Co., has joined the sales staff of Messrs. Ferranti, Ltd., Hollin- 
wood, as sales engineer for the South of England. 


Obituary.—Mr. S. Fortescur.—The death has occurred at 
the age of 39 years of Mr. S. Fortescue, for some years a mem- 
ber of the staff of the electricity department of the Southend- 
on-Sea Corporation. l | , 

It is reported in the Press that Dr. JOHN AITKEN has passed 
away at Falkirk. He was an intimate friend of the Jate Lord 
Kelvin, and was himself a distinguished scientist. . Among 
other things, he was the inventor of instruments for counting 
dust particles in the air, &c., and he received honours from 
a number of scientific societies. l 

„CAPTAIN H.. Greaory.—The death has occurred at. Thatto 
Heath, St. Helens, from pneumonia, of Captain Herbert 
Gregory, for many years a member of the staff of the British 
Insulated and Helsby Cables Co., Ltd., and secretary of tha 
Electric Supply Co., of Victoria, Ltd. He served in France 
with the Machine Gun Corps, and on being demobilised waa 
appointed secretary of the Electric Supply Co. of Victoria, 


ees 


NEW COMPANIES REGISTERED, 


Midland Arc Electric Welding Co., Ltd. (160,429) .—Prj- 
vate company. Registered November 8th. Capital, £10,000 in #1 ghares. 
Objects: To take over the business of electric welders and boiler repairers 
carried on by L. Falconer and P. H. Rich at Mansfield, Notts, as “The 
Midland Arc Welding Co.” The subscribers (each with one Share) are: P. 
H. Rich, Buckingham Road, Woodthorpe, Notlingham, engineer; J. Falconer, 
10, King Edward Avenue, Mansfield, enginecr, The first directors are: H. 
H. Bradfield, 3, Chestnut Grove, Nettingham; J. Falconer, P. H. Rich, and 
R. W. Smith, Westholme, Hessle, Hull. The said R. W. Smith is permanent 
subject to holding 1,000 shares. Qualification, 100 shares. Secretary: W. G. 
Milton. Registered ottice : Bishops Chambers, West Gate, Mansfield, Notts. 


Guppy & Lioyd, Ltd. (160,508) .—Private company. Re- 
Kistered November 12th. Capital, £1,000 in £1 shares. Objects: To carry on 
the business of electrical, mechanical, and general engineers, &c. The sub- 
scribers (each with one share are): C. Guppy, 43, Vernon Street, Leigh, elec- 
trical engineer; G. E. Lloyd, 9, Buck Street, Leigh, Lancs., electrical engi- 
ncer. The first directors are: C. Guppy and G. E. Lioyd. Secretary: C. 
Guppy. Solicitor: C. Crowther. 


Ampere Electrical Engineering and Plating Co., Ltd. 
(160,499) —Private company. Registered November 12th, Capital, £3,000 in 
£1 shares. Objects: To take over the business of electrical engineers and 
cycle agents curried on by S. E. Cultham and A. T. L. Steedham at 21, 
Victoria Terrace, South ‘Shields, as the Empire Electrical Engineers. The 
subscribers (each with one share) are: S. E. Cultham, 21, Victoria Terrace, 
South Shields, electrical enygincer; A. T. Stecdham, 34, Robinson Street, 
South Shields, electrician. The first directors are: S. E. Cultham and A, T. 
L. Steedham (both permanent). Qualification, £200. Registered ofice: 21, 


` Victoria Terrace, South Shields. 


Primary Electrical F ngineering Co., Ltd. (160,531).— 
Private company. Registered November 12th. Capital, £1,000 in £1 shares. 
To carry on business as indicated by the title. ‘Lhe subscribers (each with 
one share) are: W. Baxter, 115, Limeside Road, Hollinwood, electrical engi- 
neer; J. Hill, 48, Beeston Street, Harpurhey, Manchester, engineer; W, Ogden, 
ll, Victor Street, Hollinwood, engineer; J. Smith, Ash Grove, Hollinwood, 
mining engineer; J. Taylor, 19. Collin Croft, Hollinwood, coal merchant. The 
first directors are: W. Baxter, J _ Hill, W. Ogden, J. Smith, and J. Taylor. 
Qualification, £100. Registered office: Victoria Mill, off Hollins Road, Hollin- 
wood, Oldham. i 


Lancashire Ordnance Accessories Co., Ltd. (160,425). — 
Registered November Bth. Capital, £200,000 in £1 shares. To acquire cer- 
tain lands and buildings at Heaton Norris formerly occupied by the Lanca- 
shire Dynamo & Motor Co., Ltd., in the name of the Lancashire Ordnance 
and Accessories Co., and certain machinery and stock-in-trade therein, and 
also the rights of working certain patents relating to improvements in roller 
bearings, to carry on the business of manufacturers of and dealers in patent 
roller bearings, ‘stampings, motor-car and general engineering components, 
shells, cartridges, guns, qifes, tanks, armoured cars, munitions, &c.; and to 
enter into agreements (1) with the Lancashire Dynamo & Motor Co., Ltd., (2) 
with the Chain Roller Bearing Co., Ltd., and (3) with J. R. Garner, securing 
his services as managing director. Minimum cash subscription, 20 per cent. 
of the shares cffered to the public. The first directors are :—N. Kilvert, H. 
V. Kilvert, A. Tongue, J. È Hoyle, W. Hopwood, G. L. Hardcastle, and 
J. R. Garner. Qualification, £2,000. Remuneration, £100 each per annum, 
free of income-tax. Registered office: Georges Road, Heaton Norris, near 
Manchester. 


OFFICIAL RETURNS OF ELECTRICA 


L 
COMPANIES, oh Se 


W. R. Sykes Interlocking Signal Co., Ltd. (93,078) .— 
Capital, £50,000 in 87,500 “A and 12,500 “ B shares of 10s. each. Return 
dated October Bth, 1919, 42,297 “A” and 12.500 “ B” shares taken up. 
$s. 9d. per share paid in cash and 5s. per share considered as paid on tho 
“AY: 10s. per share credited as paid on the “ B.” Mortgages and charges: 
£12,721. 

White, Jacoby & Co., Ltd. (52,194).—Capital,. £4,000 `n 
£1 shares. Return dated September 15th, 1919. All shares taken up. £1,643 
paid; £2,357 considered as paid, Mortgages and charges: £1,200, 


ES LE A SI SSO 


662 THE ELECTRICAL REVIEW, (Vol. 85. No. 2,191, Novemsen 21, 1919, 


DO aaa a ŘS es 


CITY NOTES, 


Mr. Godfrey Isaacs, presiding at the 
Marconi's extraordinary general meeting, held on 
Wireless Tele- November 13th, moved the increase of the 
graph Co., Ltd. capital to £3,000,000 by the creation of 
1,500,000 additional ordinary shares. He 
said that since the meeting in August arrangements of great 
magnitude and importance had been made, for which con- 
siderable additional capital would be required. Their commit- 
ments on business and agreements already entered into in 
the Kast were very considerable, these alone requiring in the 
neighbourhood of one million sterling, and the arrangements 
entered into in respect of developments in South America 
would call for another milion sterling. There were many 
imore matters entailing the provision of smaller sums, which 
In the aggregate represented a much bigger total. Other 
business was under negotiation. ‘lhe war had brought home 
to every Government and to all peoples the great necessity of 
wireless telegraph services for all purposes. France had lost 
ho time In waking provision for a chain of stations which 
would enable her to have thorough communication with ail 
her colonies, no patter how far distant, and with all other 
parts of the world. A number of stations were being erected 
by ber both in Europe and abroad for these purposes. The 
brench company, in which they were substantially interested, 
were engaged In constructing these stations, and by reason 
of their close association they were able to give the benefit, 
not only of their own latest inventions and patents, but also 
of all those belonging to this company. Italy, Spain, Portu- 
val, Belgium, Holland, Denmark, Sweden, and the new 
Balkan Republics were all considering or negotiating for the 
erection of long-distance independent wireless communica- 
tion, and stations of the latest type would be erected in each 
of these countries. In North America a number of high- 
power stations had been erected and a large number of addi- 
tional stations Were about to be built by the new American 
Radio Corporation. In South America they were building 
stations and there was considerable further work in prospect. 
The East he had already mentioned, but in addition to the 
commitments to which be bad referred, negotiations had re- 
cently been opened for additional work of considerable im- 
portance. The time was perbaps not far distant when much 
of their attention must be turned to Russia. So far as this 
country was concerned, and its Dominions and Dependencies 
across the seas, as far as he knew beyond the announce- 
ment which had already been made by His Majesty’s Post- 
Inaster-General as to the stations in England and Egypt, no 
decision had been taken. He had thought that ere this there 
might have been a defined policy and that the large sum of 
money which had been paid to this company in damages 
and which he proposed not to touch, would have been turned 
to good account for the nation. This money could have been 
so usefully expended in helping towards the provision of 
better telegraphic communication with the Dominions and 
Possessions beyond the seas. Every one of us had been 
urged to do bis utmost to develop the trade of the country. 
But we were dependent upon quick communication to 
hold our own in the world's commercial competition. Yet 
what was the position to-day? We all found ourselves ham- 
pered in our business negotiations thruogh the terrible 
delays in communicating abroad. To obtain a telegraphic 
reply from the East. one must wait two or three weeks. And 
even with the Continent it was almost useless to send tele- 
grams, for invariably they arrived after the confirmatory 
letter. It was true a six-hour wireless service was being con- 
ducted by the Post Office with Holland and Denmark, but 
either the traffic was such that the time allotted for the ser- 
vice wag insufhicient, or the stations which were being” used 
for the purpose were of an old type and built for other pur- 
poses, for there had been no noticeable Nnprovement in the 
expedition of the telegraph services. As regards the Tinperial 
chain of stations something, he believed, was being done in 
continuing the construction of the English and Egyptian 
stations, but he could not believe that the installation of an 
obsolete system would be persisted in. He felt confident 
that we should not much longer Jag behind. We must have 
an improved telephone service as we must have the best pos- 
sible wireless service. This country would soon wake up 
to the necessities of the times and eventually would de- 
mand, and the Government would recognise that it required, 
the latest and best possible wireless chain of stations, When 
that dav came, and it might be very soon, thev proposed to 
he ready. Another field of development which would call 
for very considerable resources was wireless telephony. Con- 
siderable progress had been made and a great future lay 
before it. It was already assuming a practical commercial 
shape and gave promise of an immediate extension to their 
business throughout the world. After very full and = careful 
consideration they were of opinion that considerable capital 
would be required in order that the company should continue 
its progress, and have the means of turning to full advantage 
the opportunities of commercial business. The speaker went 
on to refer to the sale of their interest in the American com- 
pany. In replying to questions. he stated that he would at a 
later date submit a proposal for converting the preference 
shares into ordinary shares. 


Newcastle-on-Tyne Electric Supply Co.—Shareholders 
were notified on Saturday, the lōth inst., that an extra- 
ordinary meeting of the company would be held on the 24th 
inst. to consider a resolution for the creation of additional 
capital. A new issue is necessary in order to provide funds 
to meet expenditure on the developments of the company 
now in hand. It 1s considered that the interests of the com- 
pany will best be served by the creation and issue of 1,500,000 
i per cent. cumulative preference shares of £1 each, ranking 
as to dividend and capital in priority to the existing prefer- 
ence and ordinary shares, The issue is required to meet the 
company’s existing commitments mainly incurred in 1917 and 
1918, in respect of generating plant and mains extensions, 
which, while much delayed by war conditions, are now near- 
Ing completion. It is fully expected that by the end of June, 
1920, two-thirds of these extensions will be completed, and 
the whole betore the end of that year. It is estimated that 
owing to its economy in coal consumption, this plant will. 
even on the basis of the present year’s reduced output and of 
the present cost of coal, save at least £60,000 in working ex- 
penses during the year 1920, and over £100,000 if the new 
plant were working for the full year. The estimated saving 
of £60,000, together with the saving of interest on bank loans, 
which would be repaid, will of themselves represent in the 
year 1920 approximately four-fifths of the amount required 
to meet the dividend on the proposed issue. In addition to 
the horse-power already connected, further demands amount- 
Ing to over 86,000 H.p. have been made upon the company 
and its associated companies. Having regard to these large 
demands and the greater economy in operation, the directors 
have every contidence that, alter the present difficult period 
is passed, and upon the return of more stable conditions, the 
business and revenue of the compuny will largely increase, 
with consequent advantages to the existing participating pre- 
ference and ordinary shareholders. To make provision for 
future requirements, the directors intend also to ask the 
shareholders to authorise the increase of the existing 5 per 
cent. preference and ordinary share capital by £1,000,000 each. 


Montreal Tramways Co.—The report states that from 
February 10th, 1918, to June 30th, 1919, the revenue has not 
been sutticient to meet the requirements under the new con- 
tract, the shortage being $1,464,112, of which $692,694 is 
payable to the City of Montreal when received. The gross 
income from all sources for the year amounted to $2,303,754 
and the expenses to $1,500,537, leaving a balance carried to 
the credit of the general surplus account of $503,246, which 
added to $536,572 at the credit of this account last year, 
after sundry deductions, makes a total of $1,039,818. The 


directors have authorised an issue of $4,000,000 of five per- 


cent. debenture stock, to be disposed of from time to time 
as required. Of this amount $1,000,000 was sold during the 
vear. The increase in the rates of fares during the past year 
did not provide sufficient revenue to meet the whole of the 
company’s interest allowances, and in consequence the regular 
quarterly dividends on the common stock for the year were 
deferred. A Board of Conciliation (as provided under the In- 
dustrial Disputes Act, 1907), after consideration, authorised a 
general increase in wages to all employés, effective from July 
Ist, 1919, amounting approximately to $1,100,000. The Tram- 
ways Commission rendered their decision on August 29th last, 
granting a further increase in the rates of fares, which de- 
cision has been appealed from to the Quebec Public Utilities 
Commission by the City of Montreal and some of the other 
municipalities, and this company. 

Blackpool, St. Annes & Lytham Tramways Co., Ltd.— 
A circular issued to debenture-holders states that a pro- 
visional purchase agreement has been reached with St. Annes 
Urban Council for £145,000. This will enable the trustees to 
pay off debenture holders at par, but they will be unable to 
pay arrears of debenture interest amounting to 30 per cent. 
They recommend debenture holders to accept the offer. Al- 
though no interest has been paid to shareholders, they recom- 
mend the distribution of £10,000 among the preference and 
ordinary shareholders in the proportion of 2s. for each pre- 
ference share (£1, less 2s. written off) and 1s. on each ordi- 
nary share (£1, less 4s. written off). The trustees recom- 
mend this distribution “ principally on account of the fact 
that, though they are in possession of the undertaking, they 
cannot sell without the consent of the company.” Another 
recommendation is to distribute £5,000 among the directors, 
managers, receivers and other officers. | 

Nairobi Electric Power & Lighting Co., Ltd.—Of the new 
issue of £1 shares, 4,840 shares were allotted on November 
12th increasing the issued share capital to £39,000. The issue 
was over-applied for by the shareholders. 

New Issue.—According to the Financial Times the directors 
of the Pernambuco Tramways and Power Co.. Ltd., offer the 
proprietors of the company an issue of £200,000 eight per 
cent. 10-year notes at par. 

Canadian General Electric Co., Ltd.—Dividend of 2 per 
cent, for the three months ending December. 


Chloride Electric Storage Co., Ltd.—Dividend of 5 per 
cent. (actual), free of tax, on the ordinary shares. 

Stock Exchange Notice.—The Committee has ordered 
the undermentioned to be officially quoted:— í 

Torquay Tramways Co., Ltd.—120,000 ordinary shares © 
£l each, fully paid (Nos. 1 to 120,000). 
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«Bleach & By-Products, Ltd.—Mr. H. J. Mac- 
erp, eded at the meeting held last Friday at 
Manchester, when the proposal for increasing the capital from 
£180,000 to £450,000 (in 320,000 preference shares of £1 each 
and 320,000 ordinary shares of 10s. each) was passed. The 
Chairman, in explaining the scheme, said that if it was ap- 
proved it would crown and complete the policy which they 
had been pursuing through fair weather and foul during the 
last aix years. He said that not until the spring and summer 
of the present year were they able to realise that efficiency 
in their works that they had always intended and planned +o 
have. The money that would result from the issue would be 
used as to £33,890 to repay the sum due to the Government 
in connection with works extensions carried out to effect 
increased output for the Ministry of Munitions. In regard 
to the redemption of the whole of the outstanding deben- 
tures they wished to lift the company to the top tier of manu- 
facturing companies, and there was every prospect of their 
not being losers at all by the substitution of capital for de- 
bentures. Subject to shareholders approval they had been 
able to sell to an issuing house the whole of the proposed 
new issue on favourable terms—the preference for 2s. and 
the ordinary shares for 17s., in each case ex the interim divi- 
dend. The shure and debenture holders were to have a pre- 
ferential right to take shares at those prices if they applied 
by a given date. A fuller report of the meeting appears Jn 
our advertisement pages to-day. Interim dividend on the 
ordinary shares at the rate of 12} per cent. per annuin, less 
tax, for the first half of 1919. 


spectuses.—The Greengate dé Irwell Rubber Co., Ltd.— 
eae to close on Monday last in an issue of 250,000 
cumulative preference shares (74 per cent.) of £1 each at 
par. The company (as announced in our ' New Companies 
Registered ” last week) has been formed to acquire, amal- 
gamate and develop the businesses of I. Frankenburg & Sous, 
Ltd., and the Irwell and Eastern Rubber Co., Ltd., both of 
Salford and London. ‘The purchase consideration payable to 
the Frankenburg company is £451,420, as to £160,617 in cash 
and the rest in shares; £65,974 of the purchase price 1s In 
respect of goodwill. The purchase consideration | pavable to 
the Irwell company is £206,547, as to £56,350 in cash cand 
the rest in shares: £54,756 of the purchase consideration 18 1n 
respect of goodwill. l 
Lancashire Ordnance Accessories Co., Ltd.—This company 
has been offering for subscription 88,000 ordinary shares of 
£1 each at par. The list was to close on Wednesday. The 
company has been formed to acquire from the Lancashire 
Dynamo and Motor Co., Ltd. (three of whose directors are on 
the board), the Heaton Norris Works of the company, and to 
carry on the business of manufacturers of patent roller bear- 
ings, stampings, and motor-car components, &c. 


London Electric Wire Co. & Smiths, Ltd.—It is proposed 
(according to the Financial Times) to convert the existing five 
per cent. preference shares into seven and a-half per cent. 
cumulative preference shares, to subdivide each of the exist- 
ing ordinary and preference shares of £5 each into five shares 
of £1 each, and to increase the capital to £1,250,000 by the 
creation of 430,000 preference and 50.000 ordinary shares of 
£1 each. It is proposed to offer 350,000 preference shares for 
public subscription at par. The matter has been before a 
shareholders’ meeting this week. 


Anglo-Argentine Tramways Co., Ltd.—With reference to 
certain rumours regarding the likelihood of arrears of first 
preference dividend being paid at an early date, the London 
manager states that the prospects of the company are depen- 
dent upon a revision of tariffs which has not yet been autho- 
rised by the authorities, and no question of payment of 
arrears of dividend is, or can be, under consideration at pre- 
sent. 


Electric Construction Co., Ltd.—-Interim dividends at the 
rate of 7 per cent. per annum on the preference shares, and ¢ 
the rate of 6 per cent. per annum on the ordinary shares, 
both less tax. 

Richardsons, Westgarth & Co., Ltd.—A dividend of 12 
per cent., less tax, on the preference shares for two years 
ended April, 1914, is announced. 


Armstrong, Whitworth & Co., Ltd.—A scheme has been 
advanced for increasing the capital to £11.012,500 by the 
creation of 1,500,000 new ordinary £1 shares. 


Adelaide Electric Supply Co., Ltd.—Final dividend of 7 
per cent. on the ordinary shares, free of British income-tax, 
making 12 per cent. free, for the year. 


Meibourne Electric Supply Co., Ltd.—Final dividend of 5 
per cent. on the consolidated ordinary stock, free of British 
Income-tax, making 10 per cent. free. for the year. 


Indian Electric Supply & Traction Co., Ltd.—Interim 
dividend of 3 per cent. on the ordinary shares. 


Mirrlees, Bickerton & Day, Ltd.—A_ dividend of 5 per 
cent. on the ordinary shares is announced. 


British Ever-Ready Co., Ltd.—Interim dividend of 7} 
per cent. on the ordinary shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THERE is no doubt as to the commotion in the money market 
having placed a salutary brake upon speculation and the 
speculative fever. Business in the Stock Exchange is nothing 
like as brisk as it was even a fortnight ago. Although the 
Bank Rate was not raised last week, the mere fact of rumour 
having toyed with an increase is quite sufficient to make this 
consideration uncomfortably present as each Thursday comes 
nearer. Stock Exchange betting is about equally divided on 
the point of a 7 per vent. Bank Rate this year. Even with the 
present minimum, the charge of 64 per cent. for loan money 
is still-enough to call a halt to exuberant enterprise, and it 
has alsa had the effect of postponing some of the new issues 
which were on the point of being offered to the public. Mar- 
kets hardened up to some extent on Tuesday afternoon, and 
business began to return to the speculative areas where the 
fall had been pronounced. 

We hear that the recent issue of Edison-Swan shares was 
over-subscribed something like four times. The shares were 
strongly supported by those intimately acquainted with the 
company, and in the Stock Exchange it is quite expected that 
there will be a mse from the issue price of 21s. 6d. to 30s. in 
the comparatively near future. This, of course, is purely 
market opinion, but those who express it declare that they 
have every reason for their confidence. The allotments were 
expected to be out about the middle of this week. Siemens 
have been adversely affected by the long-expected announce- 
ment as to an arrangement with the English Electric Co. 
In some quarters a trace of disappointment 1s felt at the 
details, because the hope had certainly been raised that the 
English Electric Co. would buy out Siemens lock, stock and 
barrel, at a price considerably higher than the price of 29s., 
at which they have recently been standing in the market. 
The present level of 25s. 3d. offers the tempting yield of 
7 1-16 per cent., free of tax. It is stated that Siemens and 
the English Electric have obtained an important contract in 
connection with further electrification on the North-Eastern 
Railway. 

Dividends are already being discussed in the electricity 
supply market. There appears to be a pretty general idea 
that the rates will be much the same as those of the corre- 
sponding period last year. Citvs, however, are expected to 
pay more. and gossip says that the company is doing exceed- 
ingly well at the present time. It is, in this connection, 
worth noticing the steady rise in the price lately. Although 
the market was cheered by the recent announcement that. 
in the Governinent scheme, part of a company’s undertaking 
could not be acquired without the rest, uncertainty still sur- 
rounds the main question, namely. the price at which the 
companies will be taken over. It is. perhaps, almost super- 
fluous to refer to the opposition that was raised to the idea 
of the Government’s acquisition of the companies on the basis 
of the money laid out by the companies before the war. when 
materials, and everything else, were at prices very different 
from those ruling to-day. A large customer of one of the 
West-End companies rang up the office the other dav and 
asked if he was still rationed for light, and the renlv was 
to the effect that rationing was still in force, but that the 
Government Department connected with it was in such a 
muddle that customers were taking little notice of the scheme. 
Moreover, it was added that before long some of the com- 
panies, at any rate. were expecting to be allowed to increase 
their customers’ allowance of current, having regard to the 
more cheerful conditions naking themselves felt in reference 
to the output of coal. 

Brazilian stocks and shares are feeling the good effect pro- 
duced by the rise in the milreis. This latelv has been mount- 
ing at a rapid rate, and companies like the Brazilian Traction, 
for instance. cannot escape feeling the difference that the 
rise will make to their profits. Tractions, however, are a 
rather bad example, because, although the price is merelv 
steady at 60, there is not much doing in the shares. The 
nreferred stand at 92. Rio Tramway bonds have advanced 
R to 89} for the firsts and 764 the seconds. while San Paulo 
firsts are better at ® and the 5 per cent. perpetual con- 
enlidated debenture stock hardened a trifle in svmpathv to 78. 
The strength of the Anglo-Argentine group is pretty well 
maintained on the idea, quoted here last week, that the com- 
panv mav he able to pay off arrears of dividend on the first 
nreference before Jong. Some indeed hone that this will he 
done in Januarv. hut these narticular shares are Ss. down 
on the week. British Columbia preferred stock has improved 
n little, and investors are beginning to nav attention to the 
5 per cent. preference stock. With the successful meeting of 
competition in Vancouver, and the extra business that the 
eampanv is bonnd to develop owing to the return of tha 
demobilised to the colonv, the British Columbia Flectric Rail- 
wav should steadily return to something like its former state 
of nrosperitv. 

Underwriting arrangements have been going on this week 
in connection with an issue of V.ancashire Power and Con- 
struction 6 per cent. preference shares at par, tax free up to 
Ra. in the pound. Newcastle-on-Tvne preference weakened to 
158. 6d. and the ordinary to 18s. 6d. on news as to a big new 
issue of capital. It is proposed to create 7 per cent. prefer- 
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ence shares, taking precedence of the present 5 per cents. 
Potteries receded to 14s. 6d. ae 

The Wireless group is dullish, The principal bull point at 
the nesting last week was the chairman’s statement in refer- 
ence to the American Marconi Company, and the shares of 
that undertaking consequently rose to 32s. 9d., from which, 
however, they reverted to 3ls. 6d. before bracing up to 32s. 
The parent shares dropped to 5} and rallied to 6, leaving 
them -7-16 down, there being distinct disappointment that the 
price of the new shares has not yet been disclosed. The 
board. apparently bad not arrived at a decision when the 
ineeting was held. Canadians have eased off to 15s. A meet- 
ing of the American Marconi shareholders was to have been 
held on Thursday in this week to pass the resolutions for 
selling to the Genera] Electric Co. of New York, U.S.A., the 
whole of the Marconi company’s shareholding in the Ameri- 
can company at an ‘advantageous’ price, and, as already 
mentioned, a new corporation has been organised in America 
entitled the Radio Corporation of America, which proposes 
to purchase the assets of the American Marconi. 

Nothing has happened to make Home Railway stocks 
better. Prices are in a dull and heavy state. Underground 
incomes have dipped below 90. _ . 
“British Aluminiums at 1§ are 2s. 6d. down, and the selling 
is said to come from Scotland. India-Rubber shares show 
noticeable strength, a gain of 15s. lifting the price to 18%. 
General Electric preference eased off to 20s. | Babcock & 
Wilcox hold their advance at 34. The rubber share market 
remains bard, and wag not greatly affected in the general de- 
pression, The armament group is disposed to a dulness attri- 
buted. by the market to lack of public interest. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Howe ELECTRICITY COMPANIES., 


Dividend Price 
(me Nov. 16, Yield 
1917. 1918. (1919. Rise or fall. p.o. 


Brompton Ordinary.. oe. - om 10 8 53 — £8 19 4 
Charing Cross Ordinary .. i 4 4 8k me 6 8 0 
dò. do. do 44Pref.i.. 44 44 3 — 710 0 
Chelsea.. s% oe pà by 5 3 8 — 500 
Cıty of London et ws .. 8 8 112 — 7 010 
- do. do. 6 percent. Pref... 6 6 9 as 699 
County of London .... E 7 7 g +4 17 4 
do do.6 percent. Pref. 6 6 9 - 6 9 W 
Kensington Ordinary = ša 7 6 4 — 6 6 4 
London E'ectric sf ie .. Nil Nil l = 
do. do. 6percent. Pref... 6 6 8 — è 817 10 
Metropolitan.. .  _.. a. A 5 3R = 78 3 
do. ` 44 per cent. Pref. 44 4h ere — 713 
Be. James’ and Pah Mall .. 9 10 6 ~_ 8 8 4 
South London et Be 5 5 24i — 186 
Hooth Metropolitan P ef... 7 7 l ene 700 
Wostmineter Ordinary 9 8 6B ue 72 32 
7 Dei TELPGRAPHS AND TELEPHONES. 
lo-Am. Tel. Pref. 6 6 91 +4 611 8 
An = do. : Det. 14 33/6 22 = 711 0 
Chile Telephone... i 8 8 64 —} f 3 l 
Cuba 8ub. Crd. y : 1 7 1 — T 18 4 
Eastern Extension .. 8 8 16 + 3 *4 14 10 
Eastern Tel. Ord. .. 8 8 166 -- *4 16 1 
Globe Tel. and T. Ord. q 8 16k + & 417 0 
do. do. Pref. 6 6 1 — 617 1 
Great Northern Tel. 23 22 26 — . 6 0 
Indo-Earopean 18 13 48 ae is 4 
Maro oui a RaR bids 20 25 8 = ds $384. 
Oriental Telephone Ord. .. 15 10 2 es 3 2 1 
United R. Plate Tel. Wa . AR R it’ + ik Si 5 
West ladia and Panama...  .. 1/3 1⁄3 1 — a =! : 
Western Telegraph.. 2i i 8 8 17 — è 
f - , , Hong Rats. 
Central London Ord. As3ented .. 4 4 68} -H 9 as ? 
Metropolitan... =... œ tee de Fi 28 a 
do. ` - District Ar < Nil Nil 214 —- Ni 
Undergeound Electric Ordinary.. Nil Nil 2) — Nil 
do. do “A” .. Nil Nil 7/- — 6a. ; Nil 
-- do.” do. Income .. 4 5 RIA —-1ġ 511 9 
ai o l Forricn Trams, &c. 
nid Su = 13 
Ad aids Sup. 6 per cent. Pref. .. 6 6 4 7 
Anglo-Arg. Trams, First Pref. .. tà Nil s -- 3 25 
do. . do. 2nd Pref. -- - Hi — — 
do. do. . 5 Deb. = 6 5 ee —— 7 40 
Brazil Tractioas .. hes Loos - i = ee 
B maby Electric Pref. .. ws 6 6 12 — ; n 4 
British Columbia Elec. Rly. Pfce. 5 5 5 = 6 
. do. do. Preferrred Nil 2h 4 +1 5 7 
do. | do. Deferred Nil Nil 41: — Ni 
do. | do. Deb. Di 4: 44 61 + } 619 4 
Mexico Trams6 percent. Bonds.. Ni Nil 48 — Nil 
: do. 6 per cent. Bonds.. Nil Nil 35 — Ni 
Mexican Light Comimon .. . Nil Nil 25 = At 
da. Pref. a . Nil Nil H = 
do, ` lst Bonds.. > .. Nil Nil 54 4+2 = 
m MANUFACTURING COMPANIFR., 

j 5 3 -— +4 i2 4 
Babcock & Wilcox .. ifs 15 15 ‘ 
British Aluminium Ord. .. s 10 10 ik — $ i e l 
British Insulated Ord... A -25 n di z ae 
Callenders . te ee eo 25 . < 610 0 

- 64 Pref. .. g ea 5 64 = i es 
Castner Kellner `. —-- . 5 W 28 — ei 
Crompton Ord. = og nak a CAG 10 21/6 — : 
Kdison-Swan, ** A”. os oe. == 10 le xd -= P s i 

do. do. 5per cent. Deb. .. 4 5 &là a. : 7 7 
Eleotrie Construction 2 ve oe 10 10 att z ee 
Gen. Elec. Pref... ae es 6 tè 21/- +d ap 
do, Ord. oT te W 2 = 5 0 0 
Henley... ae an te oe M 2 = o l 
do. 4) Prot., o oe ai 4 ib 3 — K 4 ; 
ludia-Rubber.. i ee ee 10 13 t 3 2 ao 
peer Pref, .. oe _ 5 io Sa a F 
emens see oe oe 20 o 26 = “4 17 0 


'Tulegraph Con. ae T ss 
ape: He aah - a Dividends paid free of Income Tax. 


_ MARKET QUOTATIONS, 

Ir should be remembered, in making use of the figures appeari ng 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Tuesday, November 18th. 


l . Latest -Fortmight's 
CHEMICALS, do. no Price, Ino. or Deo. 
a Aoid, Oxalioc ee ee ee ee por ib. 1f6 or 
E iNo aia 2 os per ton , 880 3 
e monia, tal) £63 
a bisuiphide of Carbon ae oo ` 2 ae ee 
a Borar on ee ee ee oe (T) 839 i - be 
a Copper Sulphate ee ee ee ” gil oe 
a Potash, Chiorate .. .. .- peri. yl si 
@ ” Perchlorate eo ee ($) 18 É oe 
a Sheilac ee ee ee oe per ows, £24 10 10,- inc, 
a Suiphate of Magnesia ee ee per ton ai6b ji ee 
a Suiphur, Sublimed Flowers... ” £28 z 
a » . Lump .. as ae n £46 fe 
a Soda, Chlorate oe ee ee per ib. öd. ld, deo. 
8 rT) Orystals ee eo. ee por ton tu- ee 
a Sodium Bichromate, casks .. per ib. pe sa 
METALS, &c. 
g Babbitt’s Metal Ingots e» per ton £88 to £292 Po 
o Brasa (roiled metal s 00 ìf" basis) yor iD, allg 
€ » Tube (solid drawn) oe ee 1/5} to 1/54 
e 08 , basis ee ee oe ve lfi} 
e Oopper Tubes (solid drawn) .. ” 1/74 "ies 
g „ Bars (best selected) .. per ton #15u £t inc. 
e LE] |] oe oo ee n &)50 £l ine. 
g 8 oe ee e 1] #150 au inc, . 
d „ @@lectrolytic) Bars ee "” 2118 ; 
d n " ects. n gise s 
d » "n Wire 2128 ; 
d n" H.O. Wire per lb, ljaq . 
f Hbonite Rod ee eo oo oe oo ði- ee 
19 Sheet ee ee ee t 3/6 ee 
a Gorman Silver Wire .. = oo ” 2,5 “ 
A Gutta-peroha, fine .. ee ee rT) 10/- to 11- ee 
h India-rubber, Para fine ..  .. " 2/6 ee 
¿ Iron Pig (Cleveland warrants) .. per wo Nom. sé 
4 Wire, galv. No, 8, P.O. qual, oe £43 ans 
E Lead, English Pig ee ee ee ” £35 5 85/- 1nd. 
ero eo per iv. £17 5 to £17 10 ee 
e Mioa (in original cases) small .. per ib. 614. w 4,6 : 
ET rT) " n bj- to 10- 
@ ss T “. B «6 " 12/6 to 25-/& up. è 
g Phosphor Bronze, plain castings n 1/6 to 1/9 a 
g 5 », rolled bars & rods A 2/2 to 3/6 2d, inc. 
e is », rolled strip & sheet » 2/5 to 4/3 öd. inc. 
d Bilioi1am Brouso wiro .. ee per ib, u9 es 
r Steel, Magnet, in bars .. eo per ton W P 
g Tin, Block (English)  . .. ve £283 £0 ine, 
n . Wire. Nos, 1 to 16 ee per ib. | 4/8 i ae 
White Anti-friction Metais .. per ton £60 to £336 ee 


Quotations supplied by— 
@ G, Boor & Oo. 


c Thos. Bolton & Bons, Ltd, 
d Frederick Smith & Go, 
e F. Wiggins & Bons, l Biohard Johnson & Nephew, Lið, 
f India-Kubber, Gutta-Percha and a P. Ormiston & Sons, 

Telegraph Works Oo., Ltd, r W. F, Dennis & Oo, 


i Bolling & Lowe. 


. Reconnectiug a 50-H.P. Induction Motor for 15 H.P.— 
During the war a manufacturing establishment required 8 
15-H.p., 220-volt, three-phase, 6U-cycle, 58U-R.p.M. induction 
motor for intermittent duty. ‘The speed was an important 
factor, since the motor was to be direct-connected. The only 
580-R.r.M. motor available within reasonable delivery date 
was a dU-H.P., 220-volt, three-phase, 6U-cycle machine with 
wound secondary. In order to make use of this motor at the 
best possible efliciency for a load of 15 m.p. an investigation 
was made to see if it could be reconnected for a lower rating 
and still leave the winding in a condition to be reconnected 
for the higher horse-power at some future time. According 
to a writer in the Llectrical World it was found that the 
stator winding was connected in six-parallel-star with 36 
groups of three coils per group, or a total of 108 coils. The 
rotor was connected series-star. The problein was to find a 
connection so that with a line voltage of 220 the output of 
the motor could be decreased 70 per cent., or, in other words, 
a connection that would require a line voltage of 374 volts, 
that is, 220X1.70. A change from six-parallel-star for 2X) 
volts to series-star would require a line voltage of 6X 220=1,320 
volts, or for a seriegdelta connection the line voltage woul 
have to be 1320 |v 3-762 volts approximately. By dividing 
1,320 by 374 to find the possible series-star connection, the 
yuotient 3.52 was obtained. This eliminated the star con- 
nection, as a 3.5 parallel is not practicable and three-parallel- 
star was out of the question, since it requires 440 volts, or 


100 per cent. more than 220 volts, whereas a connection 


requiring only 70 per cent. was required. For the delta a 
nection, 762 (the series-delta line voltage) divided by ə! 
ives 1.98, or 2 nearly. A two-parallel-delta connection, there. 
fore would require a line voltage of 3sl volts, which rere 
1.57 per cent. More than was required, This was copsk 7 
satisfactory for an intermittent duty and the, winding a 
connected two-parellel-delta. With this connection a ra 
developed 15 H.P. at 220 volts, 52.0 amp. per termina Aon 
RPM. The rotor winding was not disturbed. This conne : 
reduced the power consumption, and under the condi at 
cost of the larger motor, and reconnecting was the a 

way out of what seemed at first a very perplexing situation. 
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THE UNIVERSITY DEGREE IN ENGINEERING: A UNIFORM STANDARD NEEDED. 


By “A UNIVERSITY LECTURER." 


Ir one searched carefully enough, one would be almost sure 
to find among the numerous writings of Mr. H. G. Wells 
the statement that the main purpose of a university is to 
make a man think. It is certain that, if Mr. Wells believes 
in the very commonly expressed idea that Almighty God 
arranged the recent conflagration in Europe for the ultimate 
benefit of mankind, then also Mr. Wells believes that the 
real benefit that will accrue to this generation and those 
that will follow lies in the stimulus provided by the 
war for our imaginations and thinking apparatus And 
most of the people who have had anything to do with the 
training of the university undergraduate will agree with 
Mr. Wells that it is the essential part of the education 
provided—this purpose of making the student think. 

Of course, we also want to accomplish something else. 
Bad as is the English system of education, it is better than 
the German system. For the fundamental difference of 
the two is this—the German asks of a man what does he 
know, and the Englishman asks what does he do. The 
German possibly thinks much more, but with far less 
originality. Inthat respect his system of education reminds 
one of that prevalent for so long in China. For the Chinese 
officials learnt a great deal about good maxims, and their 
memories enabled them to write down splendid thoughts. 
Only they failed to do the things which they suggested. 
So long as they passed the official examinations, in which 
great stress was laid on the ability to write essays about 
morality and the good conduct of life, they obtained 
Incrative positions ; but disaster invariably followed if they 
tried to put these ideas into practice. It reminds the 
writer of some of his engineering students who spent many 
weary hours in the study of the higher mathematics, and who 
were told, when they got into practical work, that it was 
not safe to go outside of the covers of an engineer’s pocket 
book for any ideas to be used in practice. That statement 
always checked the enthusiasm of the student. 


EDUCATING ENGINEERS, 


For 2% years the writer has been occupied, as a student 
and a teacher, in the details of engineering education. In 
most cases the courses were so arranged that the student 
entered the college at abont the age of 16, after having 
matriculated. - He then spent a varying period, of from 
three to five years, in acquiring the coveted degree or 
certificate, which showed—what ? It is very hard to say 
that it showed anything more than an ability to answer 
certain examination questions : or perhaps it proved that 
the owner possessed an ability for making fairly accurate 
calculations, Although, in some of the courses, it was 
essential to do drawing office and laboratory work. it is 
always very hard to say how far such work done by the 
student results from his own thought. The instructor 
shows him what to do; or more often another student 
"gives him tips.” 

let us assume, therefore, that, in general terms, the 
University degree only gives us evidence that the student 
can answer certain examination questions. In other words, 
ib proves that he learnt about (not that he bas actually 
done) certain things which are embraced under the general 
heading of engineering. What is it that he reall y ought to 
know ? Remembering, of course, that he has only from 
three to five years in which to pass from the knowledge of 
the matriculation stage to that demanded by a Board of 
Examiners which does not, want the degree to be “cheap.” 

As a student, the writer had a profound respect for the 
men who taught him the elements of engineering over that 
critical period of the five years between school and the 
serious business of earning a living. He did not realise 
then, as he does now, that, although they were very earnest 
and conscientious, yet they left untanght many things 
which they ought to have taught, although he cannot say 
that they taught anything that they ought not to have 
taught. 


Inafter years, as a teacher, the writer used to wonder whether 
his own students were being taught the things that were 
essential to them for their after life. It was the old problem 
which other people besides engineers are now worrying about. 
It was the search after efficiency. 


THE ENGINEERING DEGREE IN LONDON, 


Aj the present time Lord Haldane does not seem to be 
quite as popular as he was some ten years ago, but it is 
only fair to remember that he did spend a great deal of his 
time, without any remuneration, as chairman of a Royal 
Commission on University Education in London, and that 
the chief purpose of his work was to improve the facilities 
in London for training applied scientists. That Com- 
mission did good work, if only because it recorded various 
definite ideas about the necessity of, and the facilities for, 
such training. It was once the privilege of the writer to 
discuss at length the problem of the training of engineers 
with Lord Haldane, and he certainly had generous ideas 
about the part which the State should play in any perfect 
scheme. Apparently the State will be much more generous 
in the future than in the past, because of the lesson of the 
war, 

The London University degree in engineering, as it existed 
a few years ago, had its weaknesses. Particularly did it have 
one which the electrical professors were never tired of expos- 
ing. For a student could gain an engineering degree without 
passing any examination in any branch of electrical engi- 
neering. It was said that the graduate B.Sc. (Eng.) might 
pass through the mesh of the examinations without having 
to reveal any more knowledge of either a dynamo or a 


motor than the student in elementary physics has of such 


machines. 
It is as well to understand that fundamental weakness of 


the system, because reforms are in the air, and no doubt 
now that the war is over there will be changes, not only in 
administration but in the curriculum of universities and 
technical colleges. 

One great problem before the London University, so far 
as the engineering degree is concerned, is what is called the 
external degree. It offers a degree which is obtainable by 
passing examinations only. All other English Universities 
insist that certain definite lectures and classes should be 
attended by the candidate for a degree. To obtain an 
internal degree in London such courses must be taken at 
some recognised college. 

Many teachers think that the most important portion of 
the training of an engineering student is in the labora- 
tories and drawing offices. There has been a great tendency 
to devote more and more of the student’s time to such 
work, and the advantages of doing so are real. It does 
seem to be doubtful policy for examiners to give a degree 
in engineering without being satisfied that the candidates 
have done a certain amount of experimental work. 

The University of Birmingham insists that the engi- 
neering student shall attend for four years, unless he has 
done the work of the first year’s course before he enters the 
University. Incidentally, it may be mentioned that the 
University of Birmingham used to provide—probably still 
does—excellent facilities for workshop instruction. There 
was not only a machine and fitting shop, but also a foundry, 
smiths’ shop, and a pattern shop. Other universities and 
technical colleges might, with advantage, give similar 
facilities. 

There are two other weaknesses in the London curriculum, 
The time of three years is too short ; it should be made four 
years, And the student has too much choice concerning 
the subjects for examination. 


A NUGGESTED COURSE. 


Engineering, as taught in colleges, may be divided into 
the three broad divisions of civil, mechanical and electrical 
engineering. It is possible to give all of the students a 
common course in the first two years. 
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_ The following is a rough scheme for the four years, which 
ìs suggested after a long experience in teaching. It was 
decided upon by the writer when he was called upon for 
advice concerning the engineering course for one of the new 
universities. 

It was completed after careful study of the many 
calendars issued by technical colleges and schools. 

The first year’s course might contain lectures for 12 
hours a week, and the rest of the time could be spent in the 
laboratory or drawing office. Lectures in mathematics 
might occupy six hours ; lectures in physies, three hours ; 
lectures in chemistry, two hours; and an introductory 
lecture on engineering, one hour a week. Geometrical and 
machine drawing classes should be held for four hours a week ; 
the rest of the time could be equally divided between the 
workshops and the physics, and chemistry laboratories. 

In the second year, mathematics (pure and applied) 
lectures might occupy six hours a week, physics (heat and 
electricity) three hours a week, and courses on applied 
mechanics (elementary strength of materials, structures, 
machines, and hydraulics), and heat engines three hours a 
week. In the physics course, electrical measurements 
should form an important feature of the work in lectures and 
laboratory. About four hours a weex for each should be spent 
in the following work :—(a) Machine drawing ; (J) applied 
mechanics laboratory ; (e) physics laboratory. 

In the third year, lectures of two hours a week each 
course should be given in electro-technology, strength of 
materials, theory of machines, theory of structures, and 
heat engines. Eight hours a week drawing-office and eight 
hours a week laboratory-work is necessary. 

The aim of this third-year work is to ensure that, 
whatever particular branch of engineering the student may 
subsequently find himself in, he shall have a knowledge of 
the fundamentals of engineering. 

In the fourth year the students can reasonably hope to 
specialise in one of the three main branches of engineering, 
viz., civil, mechanical, or electrical. The mechanical and 
electrical engineering students should take about two-thirds 
of the work as a common course, for it is possible to 
specialise still more in a post-graduate course, or by practical 
experience. 


It is suggested that civil engineers can take, as their 
three fourth-year subjects (a) Surveying, (b) Advanced 
Structural Design, (c) Hydraulics, devoting about one-third 
of their time to each subject. 

Mechanical engineers might take («) Design of Engines, 
Boilers, &c., (b) Mechanical Power Generation and Trans- 
mission, (c) Electrical Power Generation and Transmission. 

Electrical engineers might take (a) Design of Electrical 
Machinery, and (b) and (c) as mechanical engineers. 

In the fourth year the student can work much more 
independently, and requires fewer lectures per week, and 
more advice as to reading. 

At the end of each year it is important to hold an exami- 
nation, and to insist that students who fail shall not proceed 
to the next year’s work. 

An important part of the training should be the visits to 
works and the meetings of the Students’ Engineering 
Society. The writer has often tried to formulate a practical 
scheme that will take into account the reading of papers 
and the ability to discuss technical subjects at the meetings 
of Students’ Engineering Societies, but he cannot see 
how it can be made to count for a degree, although it should 
do so. 

It is often stated that a knowledge of a language other 
than the mother tongue is advisable. In the examinations 
for the London Science Degree it is essential. The only 
difficulty is to find space in the four years’ engineering 
course, 

Practical experience cannot be included in college work, 
but of course students can be encouraged to spend their 
vacations—which are usually lengthy—in gaining such 
useful experience. 

All of the other professions—the legal, the medical, &c., 
have a recognised curriculum for the training of students, 
and it is essential for the status of professional men that 
their qualifications should be fully recognised. For that 
reason, and because of the existing divergence of training 
given in the different colleges, the suggestions to secure a 
uniform course have been made. In that way employers 
wou'd know that any B.Sc. (Eng.) had been trained along 
certain lines. There would not be any confusion as to the 
work done by graduates from different Universities. 


THE INTERNATIONAL MOTOR-CAR EXHIBITION. 


(Continued from page O14.) 


ALL motor show records of attendance were broken at the 
Olympia Exhibition which closed on the 15th inst. The 
number passing through the gates on the opening day was 
23.055, on the second day 36,155, and on the fifth day 52,103, 
the total number of people passing the turnstiles reaching 
35,837 in the eight days. ‘The King and Queen, accom- 
panied by Princess Mary, visited the show on Friday morning 
last week. 

‘During the short year in which motor-car manufacturers 


have had to reconstruct they have been working under abnor- ° 


mal conditions. Few real novelties were noticeable durmg 
our brief inspection of the large number and variety of ex- 
hibits. The ahnost general adoption of self-starter and 
electric lighting outfits was a good feature; Where a com- 
bined electric lighting and starting Installation is fitted the 
provision of a separate magneto for ignition purposes would 
seem to be unnecessary. Out of a total of about 129 makers, 
who in most cases each exhibited several cars, only JO made 
use of coil ignition, but not exclusively. Except in two or 
three cases coil ignition was used on some models and mag- 
neto ignition on others. In one case ignition was by means 
of alternating current generated by the flywheel and con- 
verted to H.T. by a coil. In this case a mechanical self-starter 
was fitted, but electric lighting was used, a.€. energy being 
produced in a similar manner to that for ignition. Out of 
the total cars Inspected only some 17 cases were noted where 
no self-starter was fitted, and four where mechanical self- 
starters were used, the rest being all electrical. Lastly, only 
seven cases were noted where electric lighting was not used. 
In the component and accessory section some 91 exhibitors 
occupied space, of Whom about 60 had electrical apparatus 
and fittings on view. 

THe Hertrvorb Street Motor Co., LtD., 7, Hertford Street, 
Mayfair, London, W. 1, with which has been amalgamated 
the Electromobile Co., exhibited the only electric vehicle that 
was on view at the show, namely, a well-made and excellently 
finished “ Ehno ” electric landaulette as shown in fig. 1. In 


introducing the 1920 model the firm points out that every part 
and accessory is constructed throughout in England and 
assembled at the London works. The car, which is so simply 
handled that any competent chauffeur can safely drive it alter 
two or three lessons, seats six persons, and is rated at 5 to 
12 uP. The car starts and stops without jerking, it is nolse- 
less, Vapourless, and runs without vibration. It turns with- 
out reversing in narrow streets, and is most convenient for 
use in congested thoroughfares. After twenty years’ exper! 
ence the makers are able to say that the cost of upkeep and 
repair of the mechanical and electrical outfits of these carriages 
is about one-tenth of that for other types of mechanical 
traction Vehicles—in other words, 5 per cent. depreciation pet 
annum will probably meet the case. The frame of the chassis 
is straight in elevation and rectangular in plan, inswept at 
the front to allow for an unusually ample steering lock, and 
is constructed of rolled-channel steel, while the spring attach- 
ments are steel forgings riveted on. The wheel-base is 8 ft. 
9 in. and the track 4 ft. 6 in. The wheels are of the normal 
artillery pattern, fitted with detachable rims and * Dunlop’ 
pneumatic tires, 815 by 105. The Marles patent steering pear 
is etubodied in the chassis. In this type of steering cams and 
rockers take the place of the customary worm and sector. 
Owing to the rolling nature of all movement connected with 
this, gear friction is reduced to a negligible quantity, and no 
measurable wear should be apparent for many years. The 
cams are so arranged as to give any desired gear ratio in and 
near fast driving, ie., straight ahead and nearly straight 
ahead positions, but towards the full lock on either side 
the ratio ìs considerably reduced, thus permitting any 
range of lock to be brought about by slightly less than one 
complete turn of the Wheel. The controller gives six forward 
speeds ranging from three to twenty miles an hour, one elec- 
tric brake, and one reverse speed. It is simple and compact; 
alternate brushes are attached to opposite rows of terminals. 
The frame-work of the controller is an aluminium casting 
bolted to the chassis with brackets. Its position is thus hori- 
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zontal and immediately below the floor-boards, in which is a 
trap-door giving access to the brushes and terminals. Ratchet 
mechanism is provided to prevent any lingering between the 
positions of contact. An index plate showing the positions 
for the speeds is mounted immediately behind the hand-brake 
handle. 

The motor is of 8 B.H.P. at 1,500 R.P.M. on a continuous 
load, but it can safely exert over 16 H.P. for short periods. It 
is bi-polar and series-wound, having two separate conu- 
tators connected to separate armature windings. By the 
arrangement of field castings and bobbings, magnetic joints 
are avoided and the distortion of field due to armature re- 
action is counteracted, resulting in a reduction of field ampere 
turns and a total suppression of sparking. The field casting 
forms a protective shell, enabling the motor to be.completely 
enclosed, but at the same time rapidly dismantled. Doors give 
full access to the commutators and brushes. Morganite car- 
bon brushes are used, and the motor is fitted with ball bear- 
ings throughout. The motor is designed to receive the com- 


Fig. 1.—Tuer ‘‘ Eu.mo” ELECTRIC LANDAULETTE. 


bined voltage of all the cells in the battery—i.c., the entire 
battery is at all times in series. ‘This eliminates the troubles 
arising, it is «claimed, from unbalanced conditions of the 
battery, as when several sections are operated in parallel. 

The motor drives through a double train of double 
helical gearing to the differential, and thence to the hubs of 
the rear wheels by live sbafts, which revolve in an external 
tubular axle. This is stationary except for the slight radial 
movement permitted by the suspension springs carrying the 
motor. It consists of two tubes united by a cast steel gear- 
box, and extending within the road-wheel hubs, which re- 
volve on ball bearings. Their outer ends are hexagonal, and 
the drive .is transmnitted by dogs which slip over the shafts 
and are bolted direct on to the road wheels. The motor 
casing is continued into the gear-box, so that the entire 
driving mechanism is dust and waterproof, and can be en- 
tirely detached from the carriage by removing the spring 
clips and the pins by which the motor is suspended from the 
frame. The gear runs in oil, which is thereby distributed 
automatically through the bearings. 

Three brakes are fitted:—(1) A double-acting expansion 
brake on the hubs of the rear wheels, applied by a foot-pedal. 
Ample provision is made for adjustment on both brake rods 
and brake shoes. (2) A double-acting expansion brake in a 
drum mounted on an extension of the intermediate gear shaft 
and actuated by hand-lever. (3) An electric brake operated 
from the controller. On both the hand and foot brakes the 
electric current is broken before the brakes are applied. A 
quick-brake switch is connected with the foot-brake pedal and 
hand-lever, so that before the brakes are applied the electric 
circuit is broken on a pair of carbon brushes, provided with 
suitable adjustment and operating in a magnetic field. This 
in addition to reducing sparking to a minimum provides for 
an easy and inexpensive method of replacement. 

An “Ironclad” battery is employed as standard, giving 
the carriage in practice a radius of fifty miles on one charge. 
The life of the battery is apparently quite 25,000 car 
miles. The car is fitted with electric lighting, a 
Miliometer, an ampere-hour meter, and a combined volt and 
ammeter. An underslung battery box is used, the wooden 
box being braced by a steel framework terminating in a lug 
at each corner, which are engaged with taper pins, sliding 
In brackets on the chassis frame, and are operated from either 
side of the car by a simple screw mechanism. The body as 
shown was of a comfortable three-quarter landaulette type, 
upholstered in light hair cloth and fitted with spring mattress 
cushions, concealed front folding seats, and frameless win- 


dows. Prospective purchasers are given a choice of (a) pur- 
chasing the car fully equipped, which involves an additional 
outlay as well as the cost of battery-charging plant, (b) adopt- 
ing the company’s maintenance system on a yearly basis and 
guaranteeing a satisfactory service. The charge for this ser- 
vice is under two heads:—(1) A continuous charge accruing 
from day to day all the year round; (2) applies only to days 
upon which the car 18 used. . 

Messrs. C. A. VANDERVELL & Co., Lrp., Warple Way, Acton 
Vale, London, W. 3, exhibited practically everything electrical 
in connection with motoring, including electric starter, dynamo 
lighting, and ignition equipment for motor vehicles of all 
descriptions; also driving lamps, accumulators, magnetos, and 
accessories. In what follows regarding the C.A.V. electric 
lighting and starting equipment, the rotation of the machine 
is taken looking at the driving or spindle end; the connec- 
tions, however, are shown as they actually appear when look- 
ing at the commutator end. Many devices have been em- 
ployed when using a standard shunt-wound dynamo for 

battery charging, to 
ensure that the ma- 
chine would give the 
correct output at 
varying speeds. Mr. 
Midgeley’s invention, 
however, confines the 
regulation of output 
to the machine itself. 
Briefly, the idea is 
this: when current is 
passing in the work- 
ing coils of the arma- 
ture, the latter be- 
comes itself an elec- 
tromagnet having a 
flux at an angle to 
the main field. This 
flux, split into two 
components, gives 
first a flux in direct 
opposition to, and 
secondly, a flux at 
right angles to the 
main field. The latter 
flux is neutralised by 
the action of the 
auxiliary coils, leav- 
ing the first flux, 
which is dependent 
upon the current 
taken from the arma- 
ture, directly oppos- 
ing the main field. ‘The current in the auxiliary wind- 
ings increases with the speed of the machine, whilst that in 
the main field drops, the relation being so proportioned that 
the output at very high speeds is slightly less than maximum, 
thus preventing overheating. The design of the machine 
affords a low generating speed, enabling the driving gear ratio 
to be kept low. Commutation is good. Figs. 2 and 3 show 
the internal connections of the dynamo. 

With the ordinary series-wound motor, which has rapid 
acceleration, gear engagement is noisy, and the full power is 
applied on the teeth before they are right home. Additional 
field windings are provided in the C.A.V. geared starter to give 
a weak field. The first part of the switch connects these 
windings, and at the same time part of the armature is short 
circuited. The effect of this is that the motor commences to 
revolve very slowly, whilst the armature also moves endwise 
slightly, due to the solenoid action of the field magnets. This 


Anti-Clock. 
Fics. 2 & 3.—ConnectTions or C.A.V. DYNAMO. 


ensures that the sliding pinion does not stick against the top 
of a tooth. Once entered, the continued revolution of the 
armature draws the pinion right home and the further move- 
ment of the switch applies full power, previously releasing 
the short-circuiting block. The only precaution necessary in 
operating this switch is to do so slowly. Diagrams 4, 5 and 6 
show what takes place on switching in the starter: (1) Off - 
position. The spring controlled contact is short circuiting 
that part of the armature subtended by the main brush and 
the slow running brush, but no current is passing. (2) The 
short circuit is still on, but the “slow running ” coils are 
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connected to the battery, giving the initial engagement of 
the gears, and the armature revolving slowly pulls the pinion 
right home before the power is applied. (3) The short cir- 
culting block is held out of engagement by the pressure of 


Carraar 


Barrea” 


arrear 


Ties. 4, 5, 6—StartTER Motor DIAGRAMS. 


the spring, while both the ‘‘slow running ” and “power ”' 
coils are connected to the battery in series parallel. The 
particular diagrains illustrated are those of the ‘‘ ZB” starter, 
clockwise rotation. 

(To be continued.) 


ELECTRIC POWER SUPPLY TO WORKS. 


AT a meeting of the Mancbester Association of Engineers, 
held on October 25th, a discussion took place upon the prices 
and conditions for the supply of electrical power to works. 
It was opened by Dr. W. Cramp, who, from the point of view 
of the consumer, said that in deciding whether to install 
power plant or to take power from a public supply certain 
considerations arose which could not be expressed in terms 
of £ s. d.; for example, the advantage of concentrating atten- 


tion upon one’s own business and leaving to others the. 


solution of the problems incidental to the generation of power. 
Many trades required hot water for industrial processes, and 
steam was used under very advantageous conditions, because 
the latent heat of evaporation was largely recoverable. In 
other industries the heat given out by the processes could be 
utilised for the production of power. A public supply could 
hardly compete effectively in these circumstances. There 
were many other cases where the conditions were different; 
in considering them Dr. Cramp grouped the factors of size, 
hours per week, and nature of load under the term "load 
factor,” and defined the load factor as the Board of Trade 
units actually used during the time T, divided by the 
units that would have been used had the demand been 
at the maximum during the whole of the time T. As 
examples of load factors he gave: Flour mills, 50-80 per 
cent.; chemical works, 70-90 per cent.; machine tool works, 
12-25 per cent.; steel works, 25-40 per cent. Almost invari- 
ably the bases of the tariff was the compound charge of which 
the following example was typical :—A fixed sum of £4 per 
annum per KW. of maximum demand plus 4d. per unit 
registered by meter, the price per unit to be increased or 
decreased 0.03d. per unit for each complete shilling rise or 
fall in the price of coal above the basis price of 12s. per ton. 
A minimum annual payment for a number of years. The 
price per unit was arrived at by reducing the fixed charge 
to pence, multiplying by 100, and dividing by 8,766 (the 
number of hours in a year), and dividing also by the load 
factor. The figure thus ascertained was the unit charge 
equivalent to the fixed charge. To this was added the price 
per unit as agreed and the increment on the coal clause. 
Assuming a load factor of 50 per cent., and the price of coal 
us 30s. per ton, the case he had cited would work out thus :— 


(4 x 240)/(8,766 x 0'5) + 0'5 + (30 — 12) x 003 
= 0'22 + 0°5 + 054 = 1°26d. per unit. 

There were unaccountable variations in the relationship 
between the parts of the compound charge. For 250 Kw. 
the fixed charge per KW. per annum was, in Rochdale £2 10s., 
Shetheld £4, Liverpool £6. The charge per unit also varied. 
In Rochdale it was 0.5d., Sheffield 0.44d., Liverpool 0.45d. 
The coal increment was fairly standardised, and in general 
amounted to 0.02d. to 0.03d. per unit for each shilling in- 
crease above the basic price. 

The definition of the maximum demand also varied. Some 
supply authorities regarded it as the kilowatts corresponding 
to the rated H.P. of all the motors installed. That was ob- 
viously unfair as it disregarded the diversity factor. Other 
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authorities used a meter which recorded the maximum over 
a varying period. On A.C. systems the maximum demand wag 
sometimes taken in K.V.A., thus throwing upon the consumer 
the onus ot a low-power factor. This was fair in principle, 
but not in practice, as the capital cost was not strictly pro- 
portional to the K.v.a. An allowance should be made for 
leading power factors, but this was generally refused. The 
time T, in his opinion, ought not to exceed one-quarter. 
Some authorities tapered the fixed charge inversely with the 
maximum demand. This was quite reasonable, as larger 
units cost less per KW., but sometimes under such a tariff 
it paid the consumer to lower his load factor. One corpora- 
tion also reserved the right to increase the price per unit 
to compensate for any additional charge in the way of in- 
creased interest or an advance in wages exceeding 10 per cent. 
above the 1915 standard. As this clause was apparently to 
be enforced without notice it put the consumer hopelessly 
in the hands of the department. A fair minimum for the 
consumer to guarantee was half the expected annual con- 
sumption. 

At the present price of coal the following compound charge 
was about the best offered when metering on the H.T. side 
and the consumer provided his own transformer room: £1 
per KW. of maximum demand per quarter, plus 0.45d. per 
unit. With this charge the cost per unit would be: For 
load factors of 0, 100, 75, 50, 25, 124, price per unit in pence, 
0.55, 0.60, 0.67, 1.0, 1.33. 

Could a private company compete with that? Assuming 
a load factor of 25 per cent. and a plant requiring a maxi- 
mum of 1,000 xw., it would not need a full stand-by set, 
allowing, therefore, for two Lancashire boilers, a 1,000-Kw. 
steam turbo-alternator, condensing plant, stand-by lighting 
set, engine and boiler room, figures recently obtained showed 
that the cost would be about £20,000, excluding land. Allow- 
ing coal at 2 lb. per unit at 35s. per ton, he got: Annual 
charges, £2,800; coal, £3,500; labour, £650; oil, waste, stores 
and repairs, £350; total, £7,300. Units generated, 2.2 x 10°. 
Price per unit, 0.8d. That compared with the ld. per unit. 
It looked as though a private plant would pay handsomely 
in that case. 

The result was still more marked where a works could be 
driven from a steam engine, because the generator, motors 
and cable would not be required. On the other hand, in a 
small works requiring, say, 140 B.H.P., driven from an engine 
of the Garret type, the price per unit for a 25 per cent. load 
factor was as follows: Capital charges per annum, £375; 
coal, £465; labour, £250; oil, waste, stores and repairs, £150; 

-total, £1,240. Units generated, 2.27 X 10°. Price per unit, 
In that case the cost of driving from the power mains 
worked out at 1.18d. per unit, so that there was a small 
financial advantage. 

When it was a question of replacing existing private plant, 
a decision was tore’ difficult. If the power plant was 
modern, usually the public supply could not compete with it 
in unome cost; if it was old, the cost of replacing might 
just turn the scale in favour of public supply. 

Dr. Cramp summed up his contentions thus: A public 
supply could not at present compete with a private plant in a 
new works if (1) the load factor exceeded 25 per cent. and the 
M.D. exceeded 1,000 Kw.; (2) the load factor exceeded 30 per 
cent. and the M.D. exceeded 600 KW.; (3) the load factor 
exceeded 50 per cent. and the M.D. exceeded 250 Kw. In old 
works each case must be determined on its merits. 

In drawing up agreements a spirit of compromise must 
enter into the relations between the parties. All agreements 
for power should include reasonable terms for lighting and 
the permission to use 10 per cent. of the power units for light- 
ing was often adopted and worked well. The arbitration 
clause should provide for reference to the president of the 
L.E.E. or his nominee, and stipulate that counsel should not 
be employed. Coming to the more contentious clauses, it was 
usual to stipulate that the authority should not be liable if 
force majeur, accident, strike, or lock-out affected the supply: 
in his opinion, there should also be provision to compensate 
the consumer if the supply failed, and in most cases it would 
be fair to extend this to cover a lock-out. The consumer's 
maximum should be reduced if the works was closed for & 
period exceeding three months, and he should be able to ter- 
minate the agreement on paymnt of a reasonable fine, pra- 
portionate to the unexpired term of the agreement. Then 
he suggested power to prevent the supply authority giving 
undue preference to favoured consumers. The Electrie Fight- 
ing Acts declared that consumers of like demand must be 
similarly treated, but the tenn “like demand” had been 
defined as incliding the amount of energy consumed, the 
expense of supplying it, the uniformity of demand, the time 
at which the energy was required: and it was almost incon- 
ceivable that two works existed which were alike in these four 
matters. Even if they were it would be almost impossible for 
the consumer to prove it, as the only records were in the 
hands of the supply authority. Consequently secret agree- 
ments continued to exist, perpetuating an atmosphere of 
distrust and annoyance. No man should attempt to secure 
a private advantage to the detriment of the community, an 
no communal authority should forget that it was a trustee 
for the public well-being. Tf this spirit prevailed secret 
agreements night vanish. He realised very fully the respon: 
sibility of any men who would increase the number of small 
private plant. Though they might be economically advanta- 
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geous to the individual, they could not be in the aggregate 
economical of fuel, and the fuel supply was a national asset, 
or rather a world asset; and its economic consumption was, 
therefore, a world’s interest. 

Mr. Junius Friru, dealing with the question from the point 
of view of the supplier, said in no other commodity did the 
capital charges pay so important a role. Roughly, if the cost 
of a unit was one penny, a halfpenny represented the capital 
costs, which must be incurred in order to be able to furnish 
a supply, even if no actual power was taken. This explained 
why it was customary to divide the charge into two portions, 
one covering capital expenditure and the other the cost of 
the coal and the running charges. The load factor was of 
paramount importance, and the relation between the load 
factors of the consumers and that of the station was not a 
sinple one. The station stood to gain by the diversity of the 
individual demands. A consumer whose demand did not 


increase the maximum load could be supplied at a rate barely . 


exceeding the cost of the coal and oil, and much under what 
appeared to be the cost price of the energy, but only in a 
limited sense was it true that other consumers who wefe 
charged a much higher rate helped to pay for him. If the 
peak-load consumers did not exist, or did not take their 
maximum demand at the same time the station could do with 
less plant, and would not have sufficient of it unemployed to 
justify selling cheaply to the other class. On the other hand, 
the more there were of consumers who filled up the hollows in 
the load curves the lower the price at which the company 
could supply the peak-load customer. The cost of an in- 
dividual consuiner’s supply—and what he ought to pay—de- 
pended only partly on his own merits; it depended also on 
the relation to the demands of others. Therefore, to make the 
load factor the only basis would be very unfair. Then the 
maximum demand in any single quarter might be much less 
than that asked for, for which the station engineer had to 
make provision. For this reason the fixed charge should be 
based on the maximum Joad, not on the quarterly fluctuations. 
New consumers should be compelled to give some guarantee 
of permanence. This was most easily done by an agreement 
to pay interest on the capital expenditure involved for a 
certain period. The difference between a company and a 
municipality was often lost sight of. The company manager 
was appointed by the shareholders to earn as good a return 
on their money as possible, subject to statutory limitations. 
The prices charged should be as high as possible consistent 
with not imperilling the success of the venture and securing 
additional custom. In the municipal enterprise no profit, as 
such, should be earned. The plant was put down by the 
ratepayers for their own use, and each owner-consumer should 
contribute to the common funds in accordance with what his 
supply cost to make and deliver. If it was worked on a 
purely co-operative basis—and he saw no reason why it should 
not be—an alteration in any item of the cost of production 
was reflected in the price charged. Only sufficient profit 
should be made to provide a reserve fund to prevent too 
sudden fluctuation in price. In comparing private plant with 
the public supply, certain points in favour of the latter were 
apt to be overlooked, viz., greater reliability, greater ease 


in extending the supply of power at short notice in large or: 


small increments, the fact that it was always available, and 
the better return for energy and money put into one's own 
business instead of into the very specialised and tricky busi- 
ness of power manufacture. In estimating the cost of a 
private plant two items were often lost sight of, the cost of 
management and the rent of space and buildings. 
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DISCUSSION. 


Mr. Watson stated that in industrial districts ligbting was 
becoming quite a small thing in comparison with power. At 
Bury out of a total output of 13} million units per annum 
only the odd half million was for lighting, the remainder was 
for industrial power and tramway load. There was no doubt 
that a private plant of small size could not compete effec- 
tively with a public supply. During the past ten years 
practically all small consumers had been swept into the net 
of the public supply undertakings. Tariffs should be stan- 
dardised on the compound method, and approximate more 
closely to one another. The simplest method was to take 
all the costs incurred except coal, and cover them by a 
standing charge per kw. The running charge should be 
for coal only. l 

Mr. BUTTERWORTH pointed out the advantages of having a 
private plant in addition to taking power from a public 
supply. It gave the manufacturer two strings to his bow. 

Mr. Bepson said 25 vears ago he installed plant which was 
running to-day successfully. Still he was a great believer in 
municipal undertakings. It was right that the larges con- 
sumer should have an advantage in price, seeing the benefit 
he indirectly conferred upon the small consumers. One 
Important fact brought into special prominence during the 
War was the facility with which additional supplies of power 
could be obtained. Moreover, capital was readily got at a com- 
paratively low rate of interest, and could be employed for 
effecting improvement. Labour should be eliminated, as far 
as practicable, by the use of mechanical devices. 

Mr. F. Wanker, cominenting on the tables quoted by Dr. 
Cramp, suggested that certain factora were omitted which 


were in favour of electrical driving in comparison with steam, 
viz., increased output and better product. 

Alderman \WALKER said a customer who was taking elec- 
tricity under circumstances specially favourable to the supply 
undertaking had a right to expect a special price, but it was 
difficult to explain the conditions to other would-be purchasers. 
For that reason the agreements were not made public. 
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MODERN STREET LIGHTING. 


Mucu has already been written and said upon the subject of 
street lighting since the restrictions imposed during the war 
were removed. When war broke out street Hghting by 
gas-filled tungsten lamps was still in its infancy. Since then 
pit strides have been made in the manufacture of these 
amps. 

The General Electric Co., Ltd., has not been behind in its 
efforts to produce a lantern which embodies many new quali- 
ties essential for efficient street lighting and based upon 
modern practice in this sphere. It will be seen from the 
illustrations that the ventilating and focusing devices are 
unique and the general appearance of the lantern good. 

The lantern is known as the *“'City” lantern, and is de- 
signed for use with Osram lamps (Atmos type) of any size, 
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Fia. 1.—Licur DISTRIBUTION CURVE. 


from the smallest to the largest (1,500 watts) without altera- 
tion. The contours of the reflecting surfaces are such as to 
give the wide angle of distribution necessary for efficient 
street illumination, and are finished in white vitreous 
enamelled steel which renders cleaning easy. 

Tests carried out upon the distribution of light from these 
lanterns, 200-volt, 500 watts, by the National Physical Labora- 
tory are reproduced in fig. 1, giving a resultant illumination 
from two lanterns mounted 20 ft. above street level and 100 ft. 


Fic. 2.--SecrionaL ELEVATION OF “ CITY "’ LANTERN, 


apart, each lantern containing one Q0-volt, 500-watt 
lamp. To obtain this distribution of light it is essen- 
tial that the filament of the Jamp should be placed in 
the correct position relative to the reflector, and for this pur- 
pose a special form of focusing device hag been designed, 
which enables the lamp to be adjusted quickly and without 
the manipulation of sorews, &<. To focus the lamp it is oniy 
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necessary, after screwing it into the holder, to push it gently 
into the correct position, where it is firmly held by a spring 
rachet device. The lamp cannot work loose. 5 

Another feature is the ventilating device, which was de- 
signed to give the maximum flow of cool air round the lamp 
bulb and yet maintain absolute weather-proof qualities. The 
device consists of two cylinders containing slots, which are 
arranged as shown in fig. 2. By this form of ventilation hot 
air is not trapped in the dome of the lanterns, but is given 
a free exit as it rises from the hot lamp. The resultant tem- 
perature at the neck of the bulb is found to be from 25-30 per 
cent. lower than is the case with the older type of ventilators. 
Fig. 2 gives a section of the lantern which shows the course 
of the air currents resulting from the use of this ventilator. 

The standard * City ” lantern is supplied with clear flint 
well glasses, unless opalescent glasses are particularly re- 
quired. The globes are wired and the lip of the glass is 
covered with a special “ U ” section rubber band, which, in 
addition to making a water-tight joint between the glass and 
the lantern, guards the rim from breakage. The glass can 
be lowered for cleaning to the extent of two safety chains 
by simply loosening two milled nuts. 

The lantern is made in two patterns, the first with spun- 
steel reflector for general use, weight 214 1b., and the second 
with cast-iron reflector for use where extra weight is re- 
quired, t.c., for very exposed positions. The weight of this 
pattern is 35 Ib, 


NEW ELECTRICAL DEVICES, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, which will be published if considered of 
suficient interest, 


FITTINGS, 


Prescot Porcelain Insulators. 


Of late years there has been a growing tendency to use 
porcelain for insulating overhead or trolley wires. Starting 
first with the secondary insulation, Messrs. Britiso Insv- 
LATED & Hetspy CABLES, L/D., Prescot, Lancashire, have given 
attention to the design and production of a range of fittings 
which would give an all-porcelain insulated line, and they are 
now able to supply a range of such fittings. Attention has 
been given to the necessity for simplicity and ease in erection 
and replacement; the porcelain, vitrified throughout, is non- 


Kia. 1.—PORCELAIN LINĘ HANGER. 
Fic. 2.— PorcEtLAIN BRIDGE HANGER. 


Fic. 3.—PORCELAN 
Tor-COLLECTOR 
INSULATOR. 


absorbent, and its electrical efficiency does not, therefore 
depend on the green glaze with which jt is finished. The 
design is such that maximum weather protection is afforded 
to the steel screw. 

The method of attaching the supporting screw is similar 
to that introduced in the attachment. of insulators to their 
pins In overhead transmission lines. It consists of a special 
application of tarred hemp in such a wav that the hemp itself 
forms the male thread: screws so attached will support a load 
of at least 5.000 1b., vet ean be readily removed when desired 
While breakages of the porcelain, due to the different co- 
eficients of expansion of the metal pin and the 
minimised. Studs in all cases are of galv 
and the hanger and pull-off body castina 
malleable iron or bronze. r 
for the clamps of the 


he porcelain. are 
anised forged steel. 
s are of galvanised 
aoe materials being also used 
porcelain terminating sets. The desis 

of insulators suitable for frog pulls and a To 
is such that they do not get out of alignment when erected 
Fig 3 shows a porcelain insulator suitable for carrying a 
trolley wire when current js collected from the fa pure 
some types of traversers or cranes. Standard 10-in oe 
Lae for suspending H.T. overhead lines are also e 
each Insulator is good for W000) volts working with a factor 


of safety of 2.25. The flash-over voltage is 45,000 when wet 
and the approximate weight per unit is 8 lb. 12 oz. Porcelain. 
insulated section insulators of the round wire and non-fouling 
alr gap types are also made. 


Mine Shaft-signalling Apparatus. 


The apparatus described below has been designed, and is 
manufactured, at the Woolwich works of Messrs. SIEMENS 
Bros. & Co., Lrp., whose London address is Palace Place 
Mansions, Kensington Court, W.8. It complies with Rule 9 
of the Coal Mines Act, 1913, as it provides the means tọ 
‘automatically indicate in a visual manner to the winding 
engineman (in addition to the ordinary signal) the nature of 
the signal until the signal is complied with.” A complete 
installation for signalling in shafts where winding takes place 
from one level only is shown in fig. 4. This equipment pro 
vides for signals which are sent from the pit bottom being 
received on bells both at the pit top and in the engine room. 
In addition, the signals are indicated visually on a dial in- 
dmator in the engine room. Signals sent from the pit bank 
tu the engine room are received on a bell and shown visually 
on the dial indicator. Provision is made also for signalling 
from the pit bank to the pit bottom by means of the push 
switch at the pit bank and a bell at the pit bottom. Signals 
sent from either the pit bank or the pit bottom are indicated 
visually on separate dials in the engine room by means of a 
pointer which moves step by step for every stroke of the 
signal bell. The signals are sent by means of special sending 
switches, which ring the bell and register the signals on the 
dial indicator. Also a previous signal showing on the dial 1s 
cancelled automatically and the succeeding signal registered, 
thus preventing any accumulation of signals; in addition the 
* action ” signals are cancelled by means of a switch operated 
when the engine starts. The foregoing describes the working 
of the system under the simplest conditions, but the apparatus 
is adaptable with equal efficiency to the more complicated con- 


Fig. 4.-—MINE SHAFT-SIGNALLING DIAGRAM. 
Fic. 5.—Rorary RELEASING SWITCH. 


ditions obtaining in some collieries. It will be noted sone 
dial indicator is provided in the engine-room for each leve m 
addition to one for the banksman. This arrangement & al 
mends itself by reason of the large measure of ees 
safety it provides, as the senders’ position being clear 2 a 
dicated on the dial, there arises no possibility that the TP 
man can mistake the origin of the signal. Should ? a 
factory electric bell signalling system be already In Hae ane 
dial indicators for visually indicating the signal in the en} 
room can be fitted to the existing bell circuits. | minnetion 
Siemens’s dial indicators can also be used in conr i 
With mechanical signalling apparatus; the indicator - u 
ated electrically by means of an actuating switch so sega 
in the engine room that the movement of the rapper dial 
closes the switch, thus indicating automatically on ine Joes 
the signal transmitted. With this apparatus the one) a 
not cancel a preceding signal as with the electrical gear. ine 
therefore, should a cautionary signal be given and the e 
room not move to cancel it, the action signal will caut 


| ' a the 
pointer to move further round the dial. For this Hern an 
numerals are not marked on the dials, and, onna re 
accumulated signal will not result. To meet the des! 


: . D : sia : z signa 
some colliery officials to provide an additional luminous aa 
indicating when *‘ainen ” are riding in the shaft, an appa 
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has been designed which can be attached to any of the dial 
indicators, and is so arranged that, when the ‘men on” 
signal is removed from the dial for the action signal, the 
words ‘men on” are iminediately illuminated on this in- 
strument. 

In the foregoing there is described a simple method of can- 
celling signals on the Siemens dial indicators by means of a 
ewitch which is coupled to the starting or reversing lever of 
the winding engine. Another form of swatch, known as the 
“Saint” patent rotary releasing switch, is also manufactured 
and supplied for this purpose. This switch, fig. 5, can be 
applied to any type of winding engine, and is driven by means 
of a belt and pulley from the drum shaft. The switch acts 
immediately the engine is started or stopped, and by its 
means all orders on the visual indicators are cancelled at the 
slightest movement of the winding rope. It follows, there- 
fore, that if necessary the ‘‘ stop ” signal can be given imme- 
diately after the engine is started, or at any time during 
the wind until the engine stops, when the signal is cancelled 
immediately. 


Mazda Motor-Car Lamps. 
A folder (L 134) just issued by the British THOMSON- 
Houston Co., LTD., 77, Upper Thames Street, E.C. 4, gives 
particulars of a variety of Mazda lamps for motor cars, both 
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Fic, 6.—MazpDA DOUBLE-FILAMENT HEADLIGHT BULB. 


vacuum and half-watt types. The latter are made for 6, 8, 
and 12 volts, in sizes up to 45 watts. Fig. 6 shows_ the 
Mazda double-filament headlight, which gives either 1.5 or 
12 c.r. at 6 to 7 volts. 


A Quick “ Make ” and Quick “‘ Break ” Switch. 


Messrs. J. H. Tucker & Co., Lip., of King’s Road, Hayiills, 
Birmingham, have succeeded in producing a unique tumbler 
switch which is no larger than the ordinary flat type of 
tumbler switch, and possesses the new feature of a quick 
“make” action. 

Both the “make” and the “break” are produced by a 
strong spiral spring which is compressed when the spindle 
which passes through it is in a vertical position relative to 
the base of the switch, so that the slightest movement of the 


Fig. T.— TUCKER QUICK-MAKE AND QUICK-BREAK SWITCH, 
INTERIOR. 


end of the spindle either one way or the other upsets the 
equilibrium, and the spring expands simultaneously, actuat- 
ing a small lever which is attached to the contacts and in- 
stantaneously ‘makes ” or “ breaks ” the circuit. A positive 
action is obtained in the initial opening and closing of the 
switch. Micanite insulation is used throughout, and the 
base is of highly vitrified porcelain. One-way and two-way 
switches are made, with brass or china covers. The switch 
movement has been experimentally operated over two million 
thnes without break-down. 


Fe a 


Canadian Radium.—It is reported that pitchblende 
(radium ore) has been found in the township of Butt, in the 
Nipissing district of Ontario. An assay made at New York 
showed it to be unusually rich in uranium. This is the second 
occurrence of radium-bearing mineral reported to the Canadian 
Bureau of Mines since the Legislature offered £5,000 for the 
discovery of radium in commercially useful quantities. 


REVIEWS. 


Stress-Desficction Chart for Aluminium Strand. London: 
British Aluminium Co., Ltd. Price 10s. 6d 


To calculate out the essential mechanics of a transmission 
line, i.e., sags and pulls in the conductor, with due regard 
for loadings (whether due to wind or ice), temperature, an 
the elasticity of the wire itself, is a matter involving con- 
siderable use of mathematics and time in calculation. Any 
method, therefore, which eliminates mathematics by use of 
graphics is to be welcomed. 

The essence of the graphical method is the use of curves 
based upon the tension in a unit sectional area of conductor 
and the weight of a unit length of the same conductor. Such 
methods, of course, already exist, and one known to and 
made use of by the writer involves the use of stationary and 
moving curves (the latter being on transparent paper) to 
get a simultaneous value of the lengthening of the wire due 
to temperature and the consequent shortening of the same 
wire due to elasticity, or vice versa. No : 

‘The Stress-Deflection Chart prepared by the British Alum- 
nium Co. similarly minimises calculation by substituting the 
graphic method in the form of curves, and for the purpose of 
these curves the unit sectional area has been taken as 1 sq. 1n. 
and the unit length as 12 in. Thus the usual formula— 

p=L’?w/8s, 
where p=pull, L=span, w=weight, and 8 sag, is expressed 
as— 

T=L’7c/S, 
where T=tension in lb. per square inch, € is a constant for the 
given material, and is equal to w/8a=1/8th of weight in lb. 
of 12 cu. in. of material. Instead of having a curve on trans- 
parent paper moving over & stationary curve, the British 
Aluminium Co. have embodied the_ possible relationships of 
the two curves on the one chart. This makes the chart look 
somewhat fearsome, and it is a matter of opinion whether 
for office work it is better to have two charts, one moving over 
the other, or, as in the Aluminium Co.'s chart, all embodied 
in one stationary chart. For the purpose of reference on the 
field, obviously the complete stationary chart has its advan- 
tages. 
i u curves are in durable form on linen, and substantially 

ound. 


The Motor Transport Year Book and Directory, 1919. London : 
Electrical Press, Ltd. Price 12s. 6d. net. 


It was admitted that one of the most important contri- 
butories to the success of the Allies in the great war was the 
notable work performed by the motor transport. If any fur- 
ther demonstration of the vital importance of motor transport 
to the nation as a whole were needed, it has been afforded by 
the recent railway strike, for it is only the obvious truth to 
state that but for the motor transport system, alike for the 
conveyance of recessary food supplies, as of passengers, the 
position would have been extremely precarious. As it was, it 
was possible not only to maintain the supplies of milk and 
other necessaries of life by the establishment of motor con- 
vovs, but to organise road passenger services over distances 
which have not previously been attempted to any large extent. 
It is thus safe to say that if any good at all can come out of æ 
etrike, that of the railway men has set the seal on motor 
transport as a modern vital necessity for the community at 


large in a way that would perhaps otherwise have taken years 


to achieve. The Year Book, which has now been published 
annually since 1916, is a companion volume to the “ Manual 
of Electrical Undertakings and Directory of Officials,’’ issued 
by the same publishers, and is intended to provide a financial 
and descriptive record of British motor transport undertakings 
and their associated manufacturing concerns. According to 
the preface, information is given regarding no fewer than 
companies, 74 municipal bodies, and 109 private firms autho- 
rised to engage in the motor transport business, the total of 
4x6 comparing with only 350 in 1916. While this is satis- 
factory progress, we imagine that, judging from the large 
number of motor transport undertakings recently organised, 
the 1920 edition of the Year Book, when it comes to he pub- 
lished, will show even a larger proportionate development. 
The contents of the book are divided into sections, the first 
aiving a record of motor transport undertakings arranged both 
alphabetically as to titles and geographically as to location, 
there being also included a. list of the railless svstems of elec- 
tric traction for which powers had been granted to June, 1918. 
Section IT deals in a similar manner with manufacturing con- 
cerns, and includes an appendix giving particulars of over 60 
associations and organisations connected with the motor in- 
dustry. The final section of the book consists of the names 
and addresses of 3.000 officials connected with motor transport 
undertakings. We would suggest that in the next edition a 
chapter might advantageously be included on the subject of 
clectrically-propelled vehicles and their suitability for use for 
goods and passenger transport purposes over well-defined 
routes. As it is, practically the only reference to the clectric 
vehicle is in the form of the Electrical Vehicle Committee’s 
list of stations at which the batteries of such vehicles can be 
charged. If this means the cutting-out of other matter we 


would suggest a curtailment of the references to gas traction, 
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which, while an excellent temporary substitute in the war 
days of petrol shortage and restriction, experience has shown 
Is not likely to form a serious competitor to the more con- 
venient liquid motor fuel. We would also suggest to the com- 
piers that they include tables giving briet specifications of 
all the principal petrol and electrical vehicles on the market 
suitable for goods and passenger transport work, and a chapter 
giving the approximate running costs of vehicles of various 
capacities, such as are frequently published in the technical 
Journals devoted to motor traction, and which also, as regards 
the cost of working of public-service vehicles, are Printed iu 
the annual reports of many of the municipal authorities run- 
ning such services. By the inclusion of such information the 
utility of the Year Book would be greatly enhanced 


Electricity in the Service of Man, Vol. IL, Sec. II, Technology 
of Electricity. By R. Mullineux Walmsley. Pp. viii+7vl, 
ð diagrams and 648 figs., and index to Sections I and LL. 
London : Cassell & Co., Ltd. Price 10s. 6d. net. 

The aim of the writer of this work is evidently to give a 
comprehensive account of the present state of electrical en- 
gineering technology in its many aspects, without entering 
too deeply into the mathematical side of the subject. We 
may at once state that Dr. Walmsley has succeeded in this 
task, and has produced a work which is of value to electrical 
engineers and is at the same tine capable of being read 
with advantage by those whose interest and knowledge of 
electrical engineering matters is of a more casual nature. 

The present volume does not contain the whole of the 
more technical part of the complete work, continuous-current 
generators and motors and A.c. generators baving been dealt 
with in the previous section. Even then a large variety of 
matters are included, since there are sections describing A.C. 
motors, electrical machine testing, transformers (both static 
and kinetic), secondary cells, rectifiers (of the electrochemical 
and thermionic types), and the transmission, transforma- 
tion, and distribution of electrical energy. 

All these sections are very good, and special mention may 
perhaps be made of the parts dealing with the rectification 
of currents, and with the transmission and distribution of 
energy, if only for the reason that they contain much material 
not generally available, as vet, in text-books. 

In a book containing so wide a range of material it is 
not easy to suggest Improvements or additions, but further 
editions might possibly be benefited by the insertion of 
additional matter concerning the more recent patterns of 
enclosed fuses, particularly of types designed to prevent the 
Insertion of replacements of wrong calibre. 

The illustrations are good, many fresh ones having been 
Inserted in place of, or in addition to, those in the earlier 
editions. A large proportion of these have doubtless been 
supphed by various manufacturing firms, but they have been 
well chosen, and all are of value. 

In these davs it is most refreshing to come across an article 
In which there is absolutely no suspicion of unduly high 
price, and Messrs. Cassell & Co. are to be congratulated on 
having produced so large and excellent a book at such a low 
fissure. 


~ NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal by Messrs. Serton-Jones, O'DeLL AND 
STEPUENS (successors to W. P, Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn. London, W.C. 1. 


96,9353. “Electrical resistance and manufacture of same.” G. Turnock, 
November 3rd. 

20,945. "| Sparking plug.” R. Berrsrorp. November Brd. 

26 902. “ Elcetric cable conna tions for cani hagee lighting dynamos.” C. A. 
Miter. November 7th. 

26,080, “Incandescent electric lights.” M. C. Caceurew. November Brd. 

26984. “Cberminal meniber and fixture stud) attaching means.” E. C. R, 
Markse (Polodo Metal Products) November 3rd, 

96,990, S Electrical ipgmition means for internalbeombustion engines.” G, 
Divexrorr & Co. and E. C. Wiure. November grd. 

26.99], “ Jpnition plugs" W. B M. Epwarps. November Bra. 

26.997. S Jønition systems for motor ews.” C. I G. Kixestwp and F. 
W. Warsi. November 3rd. | 

97.006. * Thrermionice and other ionice tubes.” C. H Cornrorp and G V. 
N. Cokol D. November Bed. 

7026. 8 Trolley heads for electrice trams J. MARUN and F. Severe. 
November 3rd. 

27.040. Means for supporting antennae nsed in wireless telegraphy. R. 
Sr. GEORGE Moore amd G. S. WHuMOoRE, November Rid. 

27.01. “ Brash holders for distributer of Ford engines.’ W. R. Scuir 
and G. S. Wurmmokrr. November 4th. 

27.082. 8 Electroanagnetie ratchet movement.” W. Jotcr. November 4th. 

97.083, “System of distant control for electric supplies. W. Jor. No- 
vember 40h 

PT OSS 6. | Eleetrie bells. J. C. WrRiemions and Emsos Swas Evretiic 
Co, November 4th. 

27.097, “ Locking holder for electric lamps.” S. H. Coorer. Navem- 
ber 4th. 

270909, Tigh espoed electric sianaljnn. "G. W. Wium. November 4th, 

PTS! Jncandescent elertrre tamps. G, Muatrsta November Ah. 

FT34 SS Obraicing electrical energy hem the atmosphere 7 W. Diss. 
Now mber $th. 

VDT LR. Y Electric power generating unita Ro Lo Rrssrir. November 4th. 
2700 8 Machine for eating: and windings electrodes." W. H. Boorsn and 
We Deke November Hh. 

27.15). © Eleetrje resistance nits Berns Trouwsos-Hoevsros Co 
(General Blecuie Co November 4rh. 

YT 19d. 8 E epraphie, Aca cireutis for use with jente tubes or valves,” 
WOH. Fios. November 3th. 

97,195. ©" Portable electric accumulators,” AL E ANeorb and A. H. 
Raise. Nevember mth. 


27,196. ee heat-producing clement.” C. H. Rovpts. November Sth, 

27,222. “Alternating current electric motors. W. E. M. Ayres an 
Mrrkovourran-Vickens Ievecikic Co. November 3th. 

27,226. a Portable wlecinic lamps.” J. l WEFDIE. November 3th, 

27,231. Electric indicator. G. H. Husxtsworta. November 5th. 

27,230. © Hygienic device for use with telephones.” B. AykE-Carrk. Now 
vember oth. 

27,263. “ Means for fastening cover on magneto frame.” Soc. bes Moree rs 
SALMSON. (Systems Canton-Unne.) November oth. (France, September Wh.) 

27,314. “ Vacuum tubes, &c., lor wireless communication, Àe.” J. Scotts 
Taccart. November Gth. 

27,324. “ Electric driving and controlling gear for planing machines," 
Evecrromoroks, Lerne, E. GkRENHALGHE and B. Lonceortros. November Gih. 

27,340. " Electric switches.” R. H. Bakek and C. W. Paksoss. Novem- 
ber Gth. 

27.342. M“ Electric hcat pads for melical treatment.” S. J. ALWOoNE. 
November 6th. 

27,34. ‘* Ironclad electric switches.” W. L. Bakser and MIDLAND Errare 
MANUFACTURING Co. November Gth. 

37,3876. “ Electric are lamps or projectors and carbons or electrodes there- 
for.” C. B. Burpon., (Siemens Schuckertwerke.)- November Gth. 

27,397. “ Electric switches.” Britis’ THomsox-Houston Co. and H. 
Trricusmas. November 6th. ` ' 

27,398. Protective devices for electrice apparatus.’ 
Houston Co. (General Electric Co.) November 6th. 

£7,404. “ Electric pocket lamps.” G. H. Vos. November 6th. 

27431. “ Electric circuit breakers for ignidon systems of internalaom- 
bustion engines.” N. C. F. Jessen and M. J. E. Tiusney. November Gih, 

27,433. t Wave lenpth or frequeney indicators for wireless circuits," N., 
Lra and Ranio Communication Co. November Gih. 

27,40. "Apparatus for electrically locating oil bearing strata.” W. R. 
MACDONALD. November 6th. 

27,455. “ Wireless telegraph systems.” L. T. Barker. November 7th, 

27,490. “ Kleciric signal recording apparatus, &c." J. B. Bomtuo. No- 
vember 7th. 

27.497. “ Magneto electric machines.” A. M. ALLEN and R. B. Norm. 
November 7th, 

27,462.“ Electric cable connectors for carriage lighting dynamos." C. A, 
Miter, Fl J. Miker and E. A. SANDERS. November Tth. 

27,463. * Cable connectors for electric motor lamps.” C. A. Minter, F. J. 
Mirre and E. A. SANDERS. November 7th. 

27464. t Electric vehicle kanps."” C. A. Murek, F. J. Minter and E. A. 
Saspeks. November 7th, 

27.472. 8 Riectric trackless tramears.”" G. A Bisnor and R. A. Cuab- 
WICK. November 7th. 

27.490, 8 Picctroe-deposition of aluminium.” S. Cuypwick and M. 
WALKER. November 7th. 

27,495. t Sparking plugs.” C. G. BorinwicKk. November 3th. 

27.498. 8 Eletric hunp-signalling systems.” F. J. Hiywkiss, H. Pwarss, 
Hawkins & Soxs, and P. Joussos. November 7th. 

27,11. t Apparatus for converting tidal energy into mech inical or elec- 
trical power.“ L. W. Woopurap. November 7th. 

27,530. t Receiving arrangements for electrice waves? 
AKT. Ges. November 7th. (Germany, June IKth, 191%.) 

27,597. ** High-tension direct-current electrical machines.” A. BoLLiGeR. 
November 7th. 

27,606. t Electrical testing apparatus.” Brekka Masxcracttrine Co. and 
A. T. Scorty. November 7th, 

27,608. “ Automatic electric regulator.” Y. Gevaig. November 7th. 

27,636-7. °° Ammeters, voltmeters, &e." To G. P. Herwey and W. F, 
Syara. November sth. 

27.608. “ Miners’ electric safety tamps.” A. F. Forp and C. Minto. 
November 8th. 
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Britis Towson. 


> Siemens & HALSKE 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
Printed and abridged, and all subsequent proceedings will be taken. 


1917. 
T749. Macnetos. H. Guillou. January 27th, 1917 (107,013.) 


1918. 

4,990. ELECTRIC LIGHTING OF MACHINES DRIVEN BY RLECTRIC MOTORS, V. Hope. 
March 22st, 1918. (133,718.) 

9,001, REGULATING DEVICE FOR ELECTRIC MACHINES. O. Imray. (R. Bosh 
Akt. Ges.) June Ith, 1918. 133,734.) 

11.045. At POMAIIO OR SEMI-AUTOMATIC. TELEUHONE ENCHANGE SYSTEMS. Wes- 
tern Electric Co, (Western Electrice Co.) July Sth, 1918. 133,725.) 

13,922. ELECTRIC TRANSFORMERS. S. Z. de Ferranti, August 27th, 1914, 
(133.727. 

15,136. SELF-SIAKLING DEVICES FOR JINTERNAL-COMBUSTION ENGINES. F. L. 
Rapson. September Irib, 1918. (133,735.) 

16,669. MrANS FOR UTILISING THE WASTE MEANT IN ELECERICAL MACHINERY AND 
AUPARATUS, H. F., J. Thompson and T. H. Wood. October J2th, 19158. Addi- 
tion to 18,763/17. (133.748.) f 

16,737. ALTERNATING CURRENT MOTOR STARTERS. A. West & Co., V. Breese 
and R. P. Besson. October Leth, 1918. (183,751) 

26,749. Pa EOTRICML PROCESS FOR THAWING CARCASSES OF FROZEN MEAT AND THE 
LIKE., A. U. Alcock, W. Brander and A. J. Wagstat. September Sth, IMs. 
(132,221) . 

16807. SPARKING PLUGS FOR IGNITION PURPOSES. A. E. Heath. October 15th, 
WIS. (133,700.) 

16,82. ErrerkRie swncm. R. K. Damev. October 15th. 1918. (133,768 ) 

T6850. APPARAIUS FOR RLECTRO- MAGNE TICALLY CONTROLLING — JIGGING CoS- 
Vivors C. Candlot. May 24th, 1918. (127 229.) 

17.000. ELLCTRICAL  DISCHORGE DEVICES. leranie Electric Co. (Cutler 
Hammer Manufacturing Co.) October 17th, J918. (133,783.) 

17,22. SIOPPERS FOR CLOSING ‘LHE CONTAINFRS OF ELECTRICAL ACCUMULATORS. 
Vuder Vecamulitor Co. (See. de PAcceumulateur Tudor.) October IRth, IPS. 
ERTA.) 

7.876, MEANS FOR GRIPPING THE FLEXIBLE CONDUCTORS OR CORDS OF ELRCTHIC 
AMENO DERS. Af Je Raihog and T. Tavlor. October 26th, 1918 133,78) 

17.37, NON SHILLABLE ELECIRIC BATTERY CELLS. S. F. Tyler and E. H. 
Navlor. October BIs, TR. (1:53.80:3.) 

PS) ECT RICAR CON ERODLER FOR THE OPERATION OF FL RECTICIOC AD MOPOK® OF 
THE SERIES DERO W. FE. Stamp. November 4th, 1918. (133.8060) 

IS.703. ELECIRO-MALGNEHIC TOCK-OPT SWareans. Tgranie Elecite Co. (Cutler 
Hammer Manufacturing Co.) November 14th, 1918. (133.817.) i 

21,467. ELFECIRIC STARTERS FOR INTERNAL-COMRUNSOION ENGINES. A. H. Midge 
lo and C. A. Vandervell & Co. December 21st, 1978. (133,845,) 


1919. 
3.360. ELFCIKIC MERCURY swrrcnes. A. K. Toulmin-Smith. February 13th, 
LH.  (133.880.) 


$0032 Laine RINGERES FOR WATER LEVEL GALGES. Senjamin Electric, 
Lid. August 7th, J919. 30.9539.) 

4.128 OANODES FORK USR OIN LEROTRO-OPEATIAG. Sehledorn. February Pth, 
1919. (133, 5s} 

4.4840 TELEPHONE INDICAFORS OR INANE ry poes Sterling Telephone and 


Electric Co. and F. G. Well, February 22nd, 1919. (133,885.) 

ESG. ELEERI  SWHELCHES, E.O A. Fagetond, September Gth, 1938. 
Chol 22 b) 

Bhd. ReDIOST RD ROR APINED Rass SON syste, W. J. Meilersh-J eksin, 
(\ Tavlor.) Apti Hh, 919, GPRS oy 

15.905. EreciRiew. RietLaine swucnrs, C. H. Coles. June 24h, 1919. 
(133,924) 

PWI Frrerme trasseoeuers™ S Z. de Ferranti. August Fih, 191$. 
(Divided application 15.922'1R.) (133,933.) 
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Readers who are receiving their copies of the 
ELECTRICAL REVIEW a little later than formerly, 
are reminded that as the result of changes in 
Printing arrangoments and in consequence of 
rapidly increasing «circulation, publication recently 
had to be deferred until Friday afternoon. The 
REVIEW is now on sale in London at 4 p.m. on 
Fridays ; conies sent by post or obtained through 
local agents should reach the hands of subscribers 
on Saturday mornings. l z 
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THE ELECTRICITY SUPPLY BILL. 


"x 


Tue Electricity (Supply) Bill having at last left the 
Committee Room, last week came before the House of 
Commons in the Report Stage, and is there being keenly 
debated. Up to the time of writing, the most important 
change that has been made is the reinstatement of the clause 
which transfers all the powers and duties of the Board of 
Trade, under any Act relating to the supply of electricity, 
to the Minister of Transport—a clause which, as our readers 
will remember, was removed from the Transport Bill, and 
was rejected by Standing Committee B by 20 votes to 4. 
The Government, however, attached the greatest importance 
to the clause, the omission of which, in its view, would be 
tantamount to the destruction of the Bill, and the clause 
was passed without a division. 

We have already expressed the view, which is shared by 
a great mass of the public, that the proposed transfer would 
not be in the best interests of the electricity supply industry 
or of the consumers in general. Its effect would be to 
place the supply of electricity in the hands of one of the 
consumers—one whose claims are estimated at one-fifth of 
the output, and who is in the very act of reorganising his 
household, a process which, in view of the muddle it is in, 
will occupy him for years. 

Mr. Shortt, in moving the clause, damned private enter- 
prise with faint praise, remarking that it had done very 
good work in difficult circumstances. It is unfortunate 
that, however misguided a Government policy may be, the 
authors of that policy are never called to account for their 
blunders ; a Government never accepts responsibility for 
the follies of its fore-runners, and, consequently, the present 
Government, in the person of Mr. Shortt, can blandly refer 
to the “difficult circumstances” created by the faults of 
his predecessors without a twinge of conscience. But the 
point is that the Governments which created those 
difficulties, in defiance of the opinions of electrical men at 
the time, believed their actions were necessary and salutary 
—in just the same way, the present Government insists 
on placing the supply of electricity under the thumb of a 
railway manager as a fundamental condition without which 
success is unattainable, regardless of the egregious failure 
of former Governments to discriminate between a good and 
a bad policy. 

In short, we decline to regard the unsupported opinion - 
of the Government as an argument in favour of the pro- 
posed transfer; bitter experience warns us to beware of 
ministerial fiats. We look to the country for guidance, and 
we see the Institution of Electrical Engineers, the 
Incorporated Municipal Electrical Association, the Asso- 
ciation of Municipal Corporations, and the leading local 
authorities, unanimously opposed to the railway mono- 
poly, and we believe that their views are far more 
worthy of acceptance than those of any Government 
department. 

The contention that the Board of Trade has no adequate 
staff to administer the Act is of no value—neither 
has the Minister of Transport. The latter, said Mr. 
Shortt, would have highly skilled engineers, but it is 
ridiculous to suppose that the same men can deal with the 
problems of transportation, the problems of electrification, 
and the problems of public electricity supply. The 
Ministry will have plenty of work to occupy the attention 
of its expert staff without adding to it the heavy task of 
organising electricity supply. As a matter of fact, the 
Electricity Commissioners will form a. practically separate 
department no matter which department they are under 
(Sir Eric Geddes himself insists that the Chief Commissioner 
absulutely must be independent), and hence Mr. Shortt’s 
contention hag no point. o ee ee A 
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Sir Auckland Geddes loyally supported the scheme of 
' distributing “ rivers of power ” along the railways for the 
use of the railways, and from these rivers ‘ branches of 
power ” for industrial purposes, thus unconsciously bearing 
out the argument of the opponents of the transfer that 
the railways would come first. His brother further 
. Indicated the fact‘that electricity supply would be promoted 
along railway lines, so to speak, when he persisted in 
likening the various voltages and frequencies to “ gauges.” 
He wante an unmixed “gauge,” and he showed that he 
regarded the subject through railway-coloured glasses 
when he developed the argument that since the electrification 
of a railway involved the sinking of a large fixed capital, 
in the interest of transportation they must develop industry, 
in order to get a good load factor and a dense traffic on the 
railway. Note well that he is not out to develop trans- 
portation for the benefit of industry—he explicitly 
proposes to develop industry for the benefit of transporta- 
tion. But the Board of Trade Committees recommended 
the development of industry as the first and greatest need, 
which al! will recognise it to be. We cannot export 
transport. ‘‘ Production” is to be our slogan, and trans- 
portation should be an auxiliary to that aim, not the prime 
motive. 

We read with interest that electrification schemes are 
under consideration for the Midland, Great Eastern, South- 
Kastern, and Brighton Railways—that is very satisfactory ; 
the urgent necessity of bringing these lines up to date in 
the metropolitan area needs no demonstration. But that is 
no reason for placing the interests of the whole of the elec- 
tricity suppliers and consumers of the country—and with 
them the interests of the whole nation—under the control 
of a department not concerned with the production of any 
commodity. 

A renewed attempt on the part of the local authorities 
to secure a statutory majority on the Electricity Boards was 
defeated by 153 to 54, and provision was made for recourse 
to arbitration in cases where the Commissioners were 
satisfied that the “ standard price ” would work an injustice 
to a company, while another amendment gave to local 
authorities the same terms as the companies. The Bill is 
down for third reading as we go to press. 


SURELY what the Government ought to have 
The done, as soon as they had admitted the principles 
Direction of of the Whitley Reports, as they said, as one of 
Industry. the main parts of their future reconstruction 
policy, was to begin with an important industry 
like the railways. The Railway Executive ought to have been no 
longer a body of railway managers alone, but a joint industrial 
council of the railways on which the railway management had 
their place, but sitting along with them in council, dealing with 
the difficult constructive problems that arose during the war, 
would have been Mr. Thomas, Mr. Cramp, and the other leaders of 
the men employed on the railways. In my view, if that joint con- 
structive work had been done through the war period, what we 
have seen in the last nine days would never have happened. 


The words are those of the Right Hon. J. H. Whitley, 
M.P., Deputy Speaker and Chairman of Committees of the 
House of Commons; and the occasion of their utterance 
was at Manchester in October, when Mr. Whitley 
delivered the first of a series of lectures on Industrial 
Administration, arranged by the College of Technology. 

Mr. Whitley stated that there are now 46 Joint Standing 
Industrial Councils in existence, representing 24 million 
workpeople. The principle of the Industrial Council has 
not yet been applied to agriculture, engineering, mining, or 
the railway services. The state of organisation in the 
agricultural industry is notoriously backward, and there are 
difficulties, mainly, we believe, on the side of the trade 
unions, as revaris the engineering industry; out the 
remaining two, mining and railways, are controlled, if not 
actually administered, by the Government, and it 1 here that a 
shining example might have been created which would 
have given light and leading to other sections of the indus- 
trial community. Mr. Whitley's words speak for themselves ; 
the Government is greatly to blame for not having applied 
those principles which it acclaimed, almost with enthusiasm, 
ard adopted ap part of the industrial policy-of the nation as 


long ago a8 March, 1917, to those industries which were 
directly under Government control, and nearest to hand. 
Once again, however, we must point out that nothing is 
told us as to the intentions of the Government with regard 
to the trained staff through which industry is, and alone 
can be, administered. None but organised bodies of 
employed persons can be represented on the Whitley Com- 
mittees, and until trained staff men are organised they can, 
as such, have no part in those Committees. If and when 
the organisation of such men is completed, what is then to 
be the position? If they are represented merely in relation 


to their numbers, they will take their seats on the Industrial. 


Councils in the proportion of one trained man to several 
hundred manual workers. There seems to be a very serious 
danger that a staff union would necessarily be so small 
numerically as to be ignored by the great trade unions, and it 
has already been made clear that the employers donot regard the 
technical men as belonging to their camp. Thus it appearsasif 
the trained brainworker is to be left out of the calculations of 
Capital, of Labour, and of the Government. Some of the 
more vocal of labour propagandists have expressed the view 
that the staff men, as employed persons, must join manual 
workers’ unions, and that they cannot expect any greater 
representation than the proportion to which they are entitled 
in respect of the number of persons embodied. We have 
said that the employers do not regard the technical men as 
belonging to their camp, and in one sense they do not. They 
do not want to sit down on the same side of the table with 
staff men who represent staff men alone. There is another 
sense, however, in which the employers regard the staff men 
as being on their side, and it is as certain as anything can 
be that they will expect their interests at some stage or 
another, if not at all stages, to be represented by those men. 

For the existence of this view, in the first place, the 
brainworkers have no one to blame but themselves. They 
have patiently acted, time and again, as the catspaw of the 
employer in his dealings with organised labour, and the 
employer has naturally come to believe that this (for him) 
most fortunate state of things will continue indefinitely. 
But of gratitude for, and appreciation of, such action 
there is no sign ; and it is not long since the representative 
of an important section of the trained men was told to run 
away and play with Mr. Henderson, and not to try to associate 
with his betters. 

In this state of confusion it cannot be matter for surprise 
that the technical man begins to wonder where his duty 
really lies. It is one thing to be told he is a fine fellow, 
of undoubted loyalty, and invited to stoke a locomotive or 
be a citizen guard, and another thing to be told that his 
place is in outer darkness, and this, as we have shown, by 
both parties. 

It is the Government, and the Government alonc, thal 
can, and eventually must, redress matters. The trained 
administrators of industry are part of the “tate, and will, 
we are confident, do their duty to the State, always, and 
possibly a great deal more faithfully than either Capital or 
Labour. The representatives of the State, therefore, after 
full consideration and inquiry, must provide for them that 
place in industrial organisation which is their right and 
their due, and which they alone are competent to fill. 


Ix the case of Davis v. Thomas which 
An Important wag heard on November 3rd, a principle 
bier ses lon was laid down which appears, at first 
l sight, to put a powerful weapon in the 
hands of Trade Unions. A man was dismissed from his 
employment, with a month’s notice, at the instance of certain 
members of a Trade Union to which he belonged. No 
improper means or threats were employed to bring about 
the dismissal. It was held that no action lay. Mr. 
Justice Lawrence held that a person who induces another 
todo an act which is not wrongful so far as that other Is 
concerned can only be made legally responsible for its con- 
sequences if he has procured his object by the use of illegal 
means ; and this proposition equally holds good when the 
inducers are a combination of persons, at all events where 
the combination is formed for the purpose of protecting the 
common trade interests of the combining persons, and the 
act procured is incident to-that purpose. ie 
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This appears to be a somewhat formidable doctrine ; 
but it is really old law stated in a new way. That any- 
thing in the nature of illegal means may be restrained 
was clearly laid down in another recent case, Valentine v. 
Hyde ((1919), 2, ch. 129). There it appeared that a local 
Joint Council of Unions whose members were employed in 
various branches of colliery work desired to compel an old 
member of the Amalgamated Society of Engineers to join 
one of these local Unions. This would have involved the 
loss of his existing claims to benefit —claims which he could 
assert, owing to his having paid contributions for many 
years, They threatened to obtain his discharge by his 
employer unless he carried out their wishes. He claimed 
an injunction. It was contended that no action lay, 
because what was done was done in the course of a trade 
dispute. Mr. Justice Astbury found that the pressure 
exerted on the employer amounted to coercion, and granted 
the injunction asked for. After giving a useful summary 
of the leading authorities his judgment proceeds to the 
decision of two practical points. First, the question of fact 
whether persuasion used in a particular case amounte to 
coercion is not governed by any such hard and fast rule as 
that specific threatening language must be proved. It is a 
matter of reasonable inference from the position of the 
parties and the whole of the circumstances. Secondly, not 
every dispute between workmen and workmen is a trade 
dispute within the meaning of the Act. Where, as in this 
case, the dispute has nothing to do with terms of employ- 
ment or conditions of labour, it remains under the 
common law. 

This may be said to be a narrow construction of the 
celebrated Trade Disputes Act, 1906, which was designed 
to put the Trade Unions above the law; but if the facts of 


this single case are carefully considered, any other decision | 


would have been harsh in the extreme. Commenting upon 
the case in the October number of the Law Quarterly 
Review, Sir F. Pollock says :— 

If anyone thinks this a narrow construction of the Trade 
Disputes Act, we say that a statute which makes of employers and 
workmen a special class excepted from the general law should, 
according to all sound principle, be strictly construed ; but this 
without ad nitting that Astbury J. has gone beyond the natural 
and reasonabie interpretation of the words “connected with the 
employment or non-employment, or the terms of the employment, 
or with the conditions of labour, of any person.” In a general 
way the facts resemble those of Allen r. Flood. The difference is 
that there, on the facts as found, there was only a warning given 
by a person who had no power to control the event, but here the 
communication to the employer amounted in substance to a threat 
uttered by persuns having both will and power to execute it. 

It is significant that although the case was heard in 
March, 1919, there was no appeal from the decision of 


Mr. Justice Astbury. 


PUBLIC utility companies, such as those 
supplying gas, electricity, and water, will 
find much to interest them in the pro- 
posals which are now being put forward 
with regard to the consolidation and amendment of the high- 
way law under the Ministry of Transport. As legislation 
is promised on this matter in the not far distant future, it 
may be well to call attention to what is in the minds of the 
Various county surveyors and engineers throughout the 
country with regard to the conditions which should attach to 
the laying of supply mains in public roads, this matter 
having reccived some attention at the Roads Transport 
Congress organised by the County Councils’ Association in 
connection with the Roads and Transport Exhibition at the 
Agricultural Hall, London. 

In a paper read before the Congress on Saturday, 
November 22nd, Mr. H. Hampton Copnall, Clerk to the 
Notts County Council, who is an acknowledged authority 
on highway law, sketched out the draft of a proposed Bill 
for consolidating and amending the highway law as it now 
stands. In this he proposes to give full control to the 
highway authority over gas, electricity, and water mains. 
He lays it down that the highway authority shall have full 
control of the subsequent reinstatement of the road and have 
the option either to do ‘the work itself or to require. the 
undertakers to do the work and carry out the reasonable 


Local 
Authorities and 
Mains Laying. 


directions and reyuirements of the highway authority 
Where the undertakers do the work themselves, they should 
be required to maintain the surface which they disturb for 
twelve months after the final reinstatement. 

During the diecussion on the paper it was pointed out 
that gas and water mains were at present controlled by an 
Act of Parliament passed in 1847. Mr. Drylands, the 
County Surveyor of Surrey, contended that public utility 
companies should be compelled to restore the surface of 
the roads which they disturbed to a condition to carry the 
traffic, no matter what that might mean in expense to the 
companies, even if it meant laying the mains in concrete.. 
Mr. Martin, of Salford, suggested that there should be 
standardised positions for the various classes of mains under 
the roadways, so that damage would not be done to the 
roads, as was often the case now, in trying to find where 
a particular main was. 

Another matter bearing on the question of mains under. 
highways is the possibility of the building of roads on a 
different form of construction from tbat generally adopted 
at the present time. Great attention is now. being paid to 
the construction of concrete and reinforced concrete roads, 
many thousands of miles of which exist in the United States 
and other parts of the world. Though at the moment it 
may be said that there are differences of opinion between 
county surveyors on this matter from the general traffic 
point of view, experiments have been, and are being, carried 
out by the Road Board, and it is evident that if this class 
of construction is adopted, it is not intended that the roads. 
should be continually broken up for laying muins. The 
view appears to be that special tunnels will bave to be 
constructed for carrying mains. In any case, public utility 
companies should watch this proposed legislation. 
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THE announcement that the Govern- 
ment has appointed a Committee to 
advise it on Imperial wireless com- 
munication, and to prepare a complete scheme, will be 
received with mixed feelings by the public, and especially 
hy those who have suffered at the hands of the Government 
in this matter. The Committee contains many distin- 
guished names, but not one professional expert experienced 
in the class of work upon which it is to be engaged. 
Presumably the eminent gentlemen of whom it is composed 
will give their services to the Government, and we honour 
their patriotism, while we “ despise their judgment,” as 
the Western farmer said when his bull-calf charged the 
locomotive. When will our scientists learn that knowledge 
is worthy of its hire? Itis this practice of gratefully 
accepting the opportunity to work for nothing that has 
made the scientific investigator and the engineering expert 
objects of disdain to the Civil Service, and has taught the 
latter that scientific advice need not be paid for. 

And now what is this Committee going to advise the 
Government to do? To erect high-power stations with the 
aid of the Post Office staff? Or is the job to be given to 
the Admiralty? We know these Government Depart- 
ments—how they work, and how they husband the 
resources of the nation ; how they provide land telegraphs— 
at a price—and how they conduct the telephone service— 
and we can imagine how they will carry on a world-wide 
wireless service. Indeed, the wireless record of the 
Government, and especially of the Post Office, is a ghastly 
tale of blunders, evasions, scandais, and double-dealing 
such that we should not have supposed any Cabinet 
would care to stir up the mud again. But, as we have 
remarked elsewhere, it is always a new Government, which 
is not responsible for the mistakes of its predecessors, and 
which wears the white flower of a blameless life when it 
starts work—not for long. | 

The original contracts should have been carried out, 
without delay and without political mud-slinging ; then we 
should have had an Imperial wireless service at work during 
the war, and justice would have been done. Now, of course, 
in view of what has passed, every effort will be made to flout 
the Britısh wireless company to which we owe so much:of 
onr success in wireless telegraphy in wartime, and the- Post 
Otice. will proceed. to * muddle through” in. its own 
inimitable way, with the help of amateur advice, gratis. `- 


The New 
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= SOME SUMMATION METHODS OF METERING A.C. SUPPLIES. 


By R. M. LONGMAN, A.M.LE.E. 


THE supply to large consumers is often given by 
means of two or three feeders or panels, only one or 
all of which may be in use at a time. It is generally 
desirable and often necessary, e.g., when it is on a 
demand tariff, to meter the whole supply on one 
meter. In some cases this has been done by arrang- 
ing a meter panel as a connecting link between the 
supply authority’s feeders or switchgear and the 
consumers as in fig. I. 

Another method sometimes adopted is by means 
of two sets of busbars, one for the supply feeders 
generally situated about the middle of the switch- 
gear, and another set of bars extending on both 
sides of the former for the consumers’ circuits, the 
coupling of the two sets of busbars being done 
through a meter panel as in fig. 2. 

Both methods have their merits. No. I is very 
simple, and allows of additions to either the feeder 
panels or the consumers’ panels, but the total cur- 
rent has to traverse a part of the busbars, and for 
heavy-current jobs No. 2 is rather a better arrange- 
ment, but unless provision is made at the start for 
additions to the feeder panels, this is rather awk- 
ward. 

Neither of the above types, however, permits of 
any sectionalising arrangements, which are very de- 
sirable so as to allow of one part being made dead 
at a time to carry out cleaning, overhaul, repairs or 
extensions. In many large undertakings, e.g., 
mines, steel works, shipyards, &c., it is most difficult 
to arrange for a complete stoppage of the supply in 
order to carry out repairs, overhaul, or extensions, 
and it is most important that some sectionalising be 
provided for. It is for such supplies as these that 
the following arrangement of metering has been 
devised, it being applicable to either high or low 
pressure. In this scheme the supply panels, whether 
they are feeders or transformers, or even generators, 
are all equipped with the same ratio meter current 
transformers, and if it is an H.T. supply, similar 
ratio potential transformers—all of which feed on 
to one meter, as shown in figs. 3 and 4. It was 
first intended to have auxiliary -switches or plugs in 
the secondary current circuits as well as in the 
potential secondary circuit, but this was found to 
be a rather unnecessary refinement, as the effect of a 
dead c.T. secondary connected in parallel with a live 
c.T. feeding a meter coil was quite negligible—as 
long as too many meter coils or instruments were 
not included in the meter circuit. When supplying 
an ordinary integrating meter the effect of one deat 
c.T. is much less than 1 per cent., provided that the 
current transformers used are of good design, and 
have at least 600 ampere turns. 

If it is required to insert instruments for each 
panel on the same c.T.’s, these must be connected 
into the current circuit before reaching the summa- 
tion meter. In most cases an ordinary 5-amp. coil 
meter will do for the summation meter as generally 
when a duplicate supply is given, either is large 
enough for the full load—but should there be more 


than two supply panels requiring two on at once’ 


and both nearly fully loaded, the summation meter 
could be fitted with 1o-amp. coils. but with a dial 
train suitable for the ordinary c.t. and P.T. ratios. 

The pressure circuits for the meters can either 
be supplied by means of relays so arranged that the 
relay on the supplying panel closes the meter poten- 
tial contacts, or by means of the auxiliary switches 
shown in fig. 4, which is a more positive and certain 
method than by a relay. 

There are a few points in connection with the 
potential switches on a high tension supply which 
require special notice.. The potential transfermers 


r + 1 


are situated on the dead side of the switch, and 
only made alive when the main switch is closed. 
The auxiliary potential switches are naturally on 
the L.T. secondaries of the p.T.’s. Fig. 4 shows the 
wiring diagram for two such panels and also includes 
the special test block, 

The four point plugs in the pressure circuit are 
required for bringing the potential circuits to the 
switch handle mechanism, and also for isolating pur- 
poses. The test block TB is provided for the rapid 
and safe insertion of a checkmeter or other instru- 
ments for testing purposes, and is a most necessary 
piece of apparatus where regular checking of meters 
is carried out. 

For a 3-phase P.T. two auxiliary switches only are 
required, one each for the red and blue phases, for 
as a rule one phase—the white—is earthed. 

Auxiliary switches or some means of disconnect- 
ing the dead P.T. from the live one are essential, 
otherwise the supposedly dead panel is made alive 
backwards through the p.t.’s—a very ‘“‘ deadly” 
thing to do. For this reason the auxiliary switches 
in one well-known type of ironclad switchgear are 
incorporated in the switch handle mechanism in a 


Fig. 1. 
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similar manner to the switch tripping circuit, but 
with one difference. For the switch tripping circuit, 
the contact must be made before the H.T. switch 
contact is made, So as to be ready to trip the switch 
should it be necessary (due to a fault, &c.) imme- 
diately the H.T. circuit is made, but the auxiliary 
potential contacts must not make circuit until after 
the H.T. circuit 1s made, or it would be making the 
in-coming P.T. and the panel alive backwards from 
the running P.T., and generally would cause the L.T. 
fuses to blow. This method of summating the 
supply has incidentally assisted in the arrangement 
of switchgear and greatly facilitates extensions—it 
is no longer necessary to bunch the supply feeders 
together, but they can be distributed along the 
switchboard with sectionalising switches inserted 
and added to as the supply grows. 

It must be pointed out, however, that this method 


Fig. 3. 


is not recommended, and should not be used, under: 


conditions where the flow of current or transmission 
of power is not in the same direction on all the 
panels so equipped, that is, it will not be very accu- 
rate when differentiating instead of purely sum- 
mating owing to phase angle effects. 

An alternative method to the above is by means 
of printer-meters on each panel—the prints to be 
synchronised, which is best done bv using one time 
switch to operate the lot, carefully timing and 
dating the charts, entering each in a book in conse- 
cutive columns, adding the records of all together. 
and thus obtaining the total load and demand and 
the maximum demand: 

This involves a considerable amount of clerical 
work, with its attendant chances of error, and 1m 
the writer’s apinion, is not so reliable or such a 


good engineering job as the above system... 
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The summation meter may be an ordinary meter 
or one fitted with a demand indicator or a printo- 
meter. 

In a rather special case in hand these summation 
meters are being installed in two substations some 
distance apart, and a summation of both is to be 
made—a full description of which it is hoped to 
publish at a later date. 

Another method of summating two supplies which 
may be at different phase or voltage is by using a 
2-element meter with each element connected as a 
balanced load meter, one being connected to each 


AUX POT 
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supply. In such a case, the gearing ratio must be 
the same for both supplies—this is quite simple if 
the c.T. ratio x P.T. ratio of No. 1 supply = c.T. 


ratio x P.T. ratio of No. 2. 
Example.—Take a 10,000 v. and a 2,000 v. supply. 


No. 1 C.T. 20/5 x P.T. 10,000/100 = 400. 
No. 2 C.T. 100/5 x P.T. 2,000/ 100 = 400. 


In cases where it is desired to summate panels in 
which the c.T. ratios differ, probably the best method 
is to make up special meter transformers having the 
same number of primary windings as there are 
panels, and one secondary winding to supply the 
meter current coil. 

The number of turns on the primary windings of 
this intermediate current transformer must be pro- 
portional to the ratios of the actual c.t.’s on the 
panels, 

This is a very convenient method of obtaining the 
total output of a number of machines—the potential 
being obtained from the busbars, instead of using 
the special auxiliary switches on the main switches. 

It is most unfortunate that such methods cannot 
be applied to p.c. metering, as summating on D.c. 
circuits is a very difficult and costly matter. 
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HOW CODE OR TELEGRAPHIC ADDRESSES 
ARE REGISTERED. 


A Change in the Policy of Private Telegraph 
Companies. 


WHILE State telegraph departments of all countries 
have, in return for a varying annual charge or rental 
per address, been prepared to register telegraphic 
addresses for the public, commercial telegraphic 
undertakings adopted the policy of registering them 
free, placing no limit on the number of such 
addresses any one firm might have. Since October 
Ist, however, a change in policy has occurred, as 
telegraph companies in America since that date will 
not register more than one address for any one mer- 
chant or firm, and then only in return for an annual 
charge of $2.50 for a local address and $5.00 for a 


reversible address. This no doubt is the result of 
the Government control during the war of all lines 
and cables in the United States, as they were im- 
pressed with the amount of waste labour entailed in 
work common to all companies and costing a very 
large sum of money per annum. When any abbre- 
viated address is offered for registration, the com- 
pany to which the application is made has to com- 
pare the word carefully with those already on its 
books to make sure it has not been entered already, 
or is sufficiently dissimilar from any registered. 
Then the word is entered on a special form which 
is circulated to all other companies to make sure it 
will not clash with any they have, and if approved by 
them, the company concerned is free to register it. 
In the case of reversible addresses, the companies 
have to exchange free messages over the cables or 
landline before they can be registered. This work 
makes it necessary to maintain a special trained staff, 
and besides involves a large outlay for expensively 
bound ledgers, cards, cabinets, accommodation, &c. 
It will be seen that the privilege of having registered 
telegraphic addresses is a saving to the public, and 
besides the cost already referred to, a loss to tele- 
graphic undertakings. 

. When cables and landlines were not so pressed as 
they are now, the telegraph companies did not mind 
conferring this boon on the public, as it was their 
policy generally to accord all facilities possible, but 
now that everything has increased in cost so abnor- 
mally, it has no doubt become necessary to recon- 
sider the position and put the house in order. The 
public are perhaps not’aware or do not appreciate 
the large amount of matter the companies have to 
send free of charge in addition to the privileges above 
described. The public have not to pay for the num- 
ber of the telegram, the prefix, the number of words 
contained in the message, the time and date of filing, 
routing instructions and station of origin, and if the 
huge number of telegrams, amounting to many mil- 
lions handled in a year all over the world is borne in 
mind, some conception will be had of the vast loss 
incurred by telegraphic enterprises on this account. 

Besides the above, free service matter in connec- 
tion with telegrams such as repetition of doubtful or 
mutilated words very often the fault of senders, in 
connection with non-delivery, usually the fault of 
either sender or addressee, &c., &c., has to be trans- 
mitted. In view of all this, might it not be admitted 
that telegraphic undertakings are not as rapacious as 
it is sometimes believed, especially in view of the sen- 
sible reductions in rates made? Generally, the per- 
formance of so much unproductive work must be of 
grave concern to the management, and must force 
it to look askance at any proposal for a further 
reduction of charges. 

The companies in America—there is no Govern- 
ment telegraphic service—have agreed to the forma- 
tion of a Central Registration Bureau in a neutral 
building, where the master set of registrations will 
be kept and lists of new registrations, alterations, 
&c., will be supplied to the companies, who, will main- 
tain a set in their own offices. The staff for the 
bureau will be selected from employés of all com- 
panies concerned. The scheme will have the advan- 
tage not only of cutting down considerably the large 
number of existing registered addresses, many of 
which are never used and have been registered be- 
cause no cost was involved, but also of saving delay 
in the delivery of any telegram to a registered address 
not in the books or on the cards of the company by 
whose system the telegram is sent, as instead of send- 
ing inquiries to others, it wil! be able to refer to 
its own complete and full set of registrations. 

In Great Britain there is little likelihood of the for- 
mation of a Central Bureau on the same lines as in 
the United States, conditions here being different, as 
registration of code addresses in return for an annual 
fee is undertaken by the General Post Office. 
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A USEFUL VOLTAGE ADJUSTING PANEL. oe 500 for the delta position of the star-delta 
ae switcn. 

By H. K. WHITEHORN. The exact voltage depending on the position of 

oma the regulating arm between position 1 and posi- 
In all testing of alternating-current machines, it is tion 1. 


necessary to take readings at various voltages, and It will be seen that a total range 115 to 145 volts 
a simple means of obtaining a wide range of voltage and 200 to 875 volts can be easily obtained, and the 
is a great asset to a test bed. f panel would be very useful for such tests as:— 

I. General tests on induction motors and a.c 


apparatus. 
2. Light running and iron loss tests at different 
voltages on transformers, and on induction motors, 


Sourti. - Moois sas - ENGA no. 
- | &c., from low voltage up to 25 per cent. above nor- 


pore eee | mal voltage. 
Diagram of Connections of 3. Short circuit, locked rotor, and starting torque 
Jest Trans former Fanel & tests at different voltages, up to as high a voltage 
hart: PERYA as the machine or apparatus will stand. 
af PANIN RO Care must be taken that the wiring is of suitable 
Incoming Main Ey size at the back of the panel between the secondary 


studs, and also between the secondary studs and 
the two-hole plug terminals. It must be remembered 
that between each position on the three-arm regula- 
tor there is a voltage corresponding to the tapping 
on the primary winding, and consequently the arms 
of the regulator must be of the same form as used 
on battery control panels with a suitable small resist- 
ance between the main arm and the contact finger 
beside it, so that adjustment of the voltage can 
be made while the panel is alive without interrupting 
the test. 

The writer’s thanks are due to Submersible 
Motors. Ltd., for permitting this article to be 
published. 

A larger installation on similar lines to the above 
is now under consideration. 


Connections. 


5 - 145 
&00- 250 
200- 250 
230- 220 
30S—- 380 
antes? Pte 350=- 430 
350- 430 
400 = S00 
400— 500 
530- 660 
600~ 750 
700- 875 


THE ASSOCIATION OF MINING ELECTRICAL 
ENGINEERS. 


Y 
Y 
A 
Y 
Y 
Y 
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Y 
A 
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ODRNMAUDOAONMAUDBOD 


At Birmingham, on November 15th, Mr. E. P. Hollis de- 
livered his presidential address (of which the following !83 


Fig. 1.—ScHEME or CONNECTIONS. an abstract) before the Warwickshire and Staffordshire branch 
of the above Association :— | , k 
Herein is described an arrangement used for the The main problem which is now set us, and with which 


: > Ç : this Association will be deeply concerned, is an increase 
past seven years by Submersible Motors, Ltd. in production. I do not think that any of us realise how 


(Southall), which has proved to be excellent in every deeply and seriously this matter affects us; there can be no 


way. doubt that if we do not increase our production to the 
ln fig. 1 is shown the general scheme of connec- requisite degree this country 1s ies A a a a 
i = : ode standing amongst the peoples of the world. xe application 
1 S - f - h rate : . . 3 
RA for a three phase panel, and the tabulated volt of power to the mining industry is one of the greatest instru- 
age range obtainable. ments for increasing production in that industry, and il 
Three 1&-k.v.a. single-phase transformers are em- it be applied thoroughly and properly it will render ipmnens 


ployed, the primary (P), wound sa areas 
for 415 volts, which has also 
several end tappings representing 
20 per cent. of the windings; the 
secondary 1s double wound, con- 
sisting of two exactly similar 
sections (ac and Bb) wound for 
200 volts each. The three-phase 
supply passes through the star- 
delta switch, through a three-arin 
regulator, on to the primary wind- 
ings. The terminals of the secon- 
dary winding are connected io 
studs on the panel which can he 
connected by the links shown in 
fig. 2 to any of the various 
arrangements shown in fig. 3. 

By this means, assuming a 415- 
volt supply, the voltage applied to 
the primary is 240 for the star 


Theee W convectere evranged thes bs | 


ere generally vrei m phe o Z. 


position of the star-delta switch, — 

and 415 for the delta position; Pig. 2.--CONNECTING LINKS. Fig. 3.—ALTERNATIVE, METHODS OF 
and if the two secondary sections INTERCONNECTING THE SECONDA: - 
are connected in series the combined voltage (a to service to the country. Efficiency is a most desirable attam- 
D) will be: — inent, but people who talk glibly about efficiency have, as 4 


i ot general rule, very little idea what it means. No matter where 
230 to 290 for the star position of the star-delta Gne looks one will find that everything is done inefficiently, 


switch; a most inglorious record, which is not always open to the 


ELE 


backs 
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view of the casual observer. Our railways are most inefħ- 
ciently conducted. Biınmugham stands without parallel in 
the world’s large cities in that it bas no electrified nes. Our 
Government departments are no models of etticiency. ‘Ihe 
general pusiness training of the public is bad, and inside the 
lactones inefficiency is rampant simply because nobody knows 
any better. An inetħcient system reacts upon the workman 
and produces a listlessness and indifference to output. there 
is, therefore, a great need for some systematic waching of 
eticiency. Jf the fundamental principles of economics were 
taught to children they would be able to appreciate their 
value, would learn at a time when their minds were most 
receptive to the information, and they wanuld be ready to 
combat false doctrines intuitively when they were presented. 

The only way to increase production from the mines is to 
put the planning of the production scheme entirely in the 
hands of a skilled mining engineer. Owners can do their best, 
but unless the scheme matures under the influence of the en- 
yineer, it is in all probability doomed to failure. I contend 
that it is for the engineer to make his weight felt, and to 
press resolutely and continuously until his counsels are fully 
utilisel and his position properly acknowledged. 

What results are obtained in those works and industrial 
organisations which have no special production engineers 
can only be realised by those conversant with the improve- 
ments which can be effected by a high-class production man. 
In mining work the increase of production has never been 
considereu properly in this way; in a mine all sorts of 
“ bottle-necks’’ are to be found, but they can be eliminated, 
and the members of this association will have to see that 
their experience is fully utilised in this direction. 

During the last session I initiated a discussion upon the 
merits and demerits of electrically-driven coal cutters, and 
l was greatly surprised by the general consensus of opimion 
in their favour. ‘Lhe coal cutter is one of the most difficult 
pieces of machinery to design and run, but it was very clear 
from the remarks inade on that occasion that the electrically- 
driven coal cutter was a most potent factor for increasing 
production, and, in fact, it is the only method of getting 
maximum production contingent upon the circumstances being 
favourable for its use. What has to be guarded against very 
strongly is the introduction of a few of these machines in a 
casual way. Maximuin production can only be obtained by 
machine mining on an intensive scale. 

There is without a doubt no industry into which the same 
degree of skill in electrical engineering is put as in the 
mining industry. The mining industry has in this association 
a special organisation, caring for the application of power to 
production. That skill is in the members’ possession, and f 


they find that inadequate use is being made of it, then it is, 


for them to push and see that their experience is turned to 
account. 

Krom my own knowledge I am quite certain that the mining 
electrical engineer is not sufficiently consulted, and, there- 
fore, does not apply himself as closely as he might to the 
problems of production. These facts must be brought home 
to those in authority. I plead most earnestly with managers 
and directors who are members of this Association to make 
the utmost use of the engineers, mechanical and electrical, 
who are engaged upon mining work. They are earnest and 
enthusiastic men, and if their energies be turned in the 
proper direction and duly appreciated, many of the problems 
met in increasing production will be rapidly and satisfactorily 
solved. 


SUNCO ELECTRIC FIRES. 


Last week we had an opportunity of viewing a new pro- 
duct, namely, Sunco electric fires, made and in the making 
at the works department of the Sun Meectrican Co., Lab. 
This series of fires has been designed with a view to providing 
reliable tires in artistic cases. The first models produced 
ure those period designs which are adaptable without incon- 
gruity to decorations of other periods, but it is intended to 
place on the market other attractive designs at an carly date. 
Owing to the war these fires have not been placed on the 
market before, but they have been on test for a period of four 
years, during which time, we understand, they have proved 
entirely satisfactory in all respects. The construction of the 
electrical elements is robust without being unduly heavy, the 
actual heating element being enclosed in a curved fireclay 
channel. The clay heats up in a very short tine, and the 
curved front of the element diffuses radiant heat over a larger 
area than would be the case with a flat element, and gives 
a greater side heating effect. To give an idea of the quality 
of the fire clav it may be stated that it is possible to heat an 
element until it is red hot and then drop it into cold water 
without fear of cracking. Sunco fires begin to glow almost 
immediately they are switched on, and the heat radiated is 
surprising considering their size. The standard unit loading 
is 500 watts, but 600- and 750-watt loadings can be supplied 
if required. The heating spiral works at a temperature of 
about 650 deg. C., the melting temperature being 1,250 deg., 
80 that they work well within the safe hinits. The multiple- 
bar fires are built up of several standard units fitted to 


a frame, which is easily removable as a whole from the 
casing. The connections between the elements and the ter- 
minal are made of copper wire, a special terminal ensures 
that the flexible is not easily pulled away from the casing. 
The single-bar fires are controlled by means of a modified 
tunbler switch, while the mutiple-bar models are fitted with 
rotary switches. The makers claim that the fire radiate sufti- 
cient heat to raise the temperature of an ordinary room to a 
comfortable degree, and no handles are fitted for portability. 
In the two-bar Jacobean model shown in fig. 1, which is suit- 
able for morning rooms or halls, the heat is focused at a con- 
venient level, and if required dishes can be kept warm on the 
flat top. The weight of the fire is 17.5 lb. and the standard 
loading 1,000 watts, but they can be supplied for 1,200 and 
1.500 watts if required. Two heat control is provided, one fire 


Fic. 1.—SUNcCo BAR JACOBEAN FIRE. 


bar being across the mains and the other bar controlled by a 
switch. fhe Adams four-bar model, fig. 2, is handsomely 
finished, being designed for reception rooms and eimilar in- 
teriors. The standard loading is 2,000 watts, 2,400 or 3,000 
watts supplied if required, and the weight 20.5 lb. Two 
switches give a three-heat control, one bar being across the 
mains, while the switches control two and one bar respec- 
tively. The single-bar fire. which is portable inasmuch as 
it can be easily carried froin room to room although no 


Fic. 2.—Sunco 4-BAR ADAMS FIRE. 


‘handles are fitted, is suitable for intermittent local heating. 


Although its weight is only 6.25 lb., weight has not been 
sacrificed at the expense of strength. In all models the fire 
case is of fine grain soft grey iron and the standard finish 
black eggshell lacquer, with applied copper or brass orna- 
ments, but other finishes to harmonise with the existing 
scheme of decoration can be supplied if specified by the 
customer. The fires are supplied with a substantial wire 
guard in front, two yards of flexible cord and two switches 
complete. In conclusion, our thanks are due to Mr. E. R. 
Morton for facilitating the works inspection and providing 
the particulars set out above. 


Electrical Supplies in South Africa.——The S.A. Mining 
and Engineering Journal tor October Ith states :—"* Tubing 
is getting scarcer than ever, and there is practically none in 
town; consignments are on the way, but it is impossible to 
say when they will arrive. Lamps have not increased in 
price yet, but the tendency is for them to harden, and unlike 
six or eight weeks ago, when these were sold freely in order 
to secure other orders, dealers are not evincing any eagerness 
to dispose of stocks on hand. Indeed the tendency is for all 
electrical materials to go up in price.” 
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(Continued from page 651.) 


_It has been already pointed out that this analysis only 
indicates tendencies, and I think it may be claimed that 
basing the working costs of each kind ot locomotive, steam 
and electric, on the average train-mıles hauled in a year, and 
Placing the known increase in train-miles hauled by an 
electric locomotive at reasonable figures tor passenger and 
gvods respectively, the passenyer electric locomotive might 
Wave Wililcuny IW eang sulliaeut revenue to meet all present 
CHuipes auu Have euuugl lo spare to pay for electricity and for 
utertot Ol Ne eiectiical equlpinent, while the goods loco- 
iulive coud inuch moie thal do so, piovided in both cases 
electricity 18 bought or produced by tne rauway at 4d. per 
kW.-hour at the generating station. 1 must, however, insist 
once more that in an analysis of this sort the actual conclusion 
come to, Which is in the form of the weight of passanger 
train and of goods train (including the locomotive) that can 
be hauled for the same working expenses now necessary for 
steam traction, has no intrinsic value, and if applied to any 
individual case might be most misleading. All that the 
figures show is that in a typical case for the same working 
expenses now incurred by steam traction, electrification 1s 
more in favour of goods haulage than of passenger haulage, 
and among the railway economies necessary to pay the 
enormously increased working expenses the electrification of 
goods and especially of mineral lines ought to receive due 
consideration. 

With the exception of the 18 route miles of mineral line 
already referred to between Shildon and Newport which have 
been electrined by the North-Eastern Railway with great 
success, all the electrified railways in this country are of the 
suburban type in that they are worked on the multiple-unit 
system, each unit consisting of a motor coach hauling or push- 
Ing one, two or three trailers, these units being made up into 
trains of any length required to suit the trattic conditions, 
capable of being driven trom either end whatever the forma- 
tion may be. 

The feature of all suburban electrification replacing existing 
steam haulage has been first to restore a decreasing tratüc, 
in cases where it had decreased, and: then to increase the 
traffic. Figures for several ‘such cases have been published, 
and I only propose to add some particulars given me by Sir 
Herbert Walker tor the London and South-Western electrified 
suburban system. The length of route electrified is 49 miles 
and the length of single track is 152 miles. 


LONDON AND SOUTH-WESTERN RAILWAY. 


Number of passengers (including season-ticket holders) tra- 
velling on the suburban electrified system, exclusive of those 
travelling only between Waterloo and the City. 


Year. Haulage conditions. Passengers. Car mileage. 
1913 Steam 25,011,569 — 
1916 Steam until Oct. 25th, when 

Wimbledon section started 23.301 ,236 — 
1916 Electrification nearly complete 29,361,917 12,355,404 
1917 Electrification complete 32,869,316 16,089,563 
1918 Electrification complete 40,376,371 15,162,352 


Between 1913 and 1915 the total number of passengers 
carried annually by steam trains fell from 25,000,000 to 
23 300,000, or 7 per cent. The first electrified section started 
in October, 1915, and the number of passengers carried in 
1916 showed an increase of 2 per cent. over the previous 
vear. In 1917, when the programine of electrification was 
complete, the number of passengers carried showed an in- 
crease of 41 per cent. over 1915, and during 1918 an increase 
of 73 per cent. over 1915. The passengers carried last year 
amounted to over 40,000,000, with a car mileage of 5 per 


cent. less than in the previous year. During this year so far | 


the 1913 figures have been more than doubled. 

The L. & S.W. Railway electrification has proved satisfac- 
tory not only in averting and restoring a diminishing traffic, 
but assisted by war conditions, has been used to its utmost 
capacity and proved a most valuable additional facility for 
the Government in meeting the restrictions placed on road 
motor trattic. | 

In Great Britain at the end of 19t8 as at present there 
were 351 miles of railway route electrified, equivalent, with 
sidings, to $34 miles of single track. By the courtesy of the 
general managers of fourteen of the leading British railways 
using electricity for traction, hyhting, and power, I am 
able to give the total amount of electricity used for such 
purposes by these railways during last vear. 

Also through the good oftices of Mr. H. M. Hobart and the 
public-spirited energy of Mr. Oehler, one of the associate 
editors of the New York Railway Age, I am ace to give 
sinilar figures for eight of the railways in the United States. 

The information may be taken as fairly representative, but 
unlike that given for British railways it is very far from 
being complete. Moreover, it includes no underground rail- 
ways. Six out of the eight railroads are trunk lines where 
the majority of the tratlic is hauled by steam locomotives 
and about half of the 2,762 miles of single track for which 
figures are given is main-lne electrification. 


For the eight railways in question during 1918 the elec- 
tricity used tor traction was 4/%,JUU,000 KW.-bours, with an 
annual one-hour load factor of 46 per cent. Almost exactly 
half of this electricity was bought at an annual one-hour load 
factor of 49 per cent., while that generated by the railways 
had a load factor of 42 per cent. 

For lighting and power 164,000,000 Kw.-hours were gene- 
rated and bought at an annual one-hour loud factor of 44 per 
cent. 

lt will be noticed that in every instance the load factor js 
better than on British railways, being above rather than 
below 4U per cent. 

Sixty-eight American railways possess 760 workshops, two- 
fifths of which generate their own electricity for power, and a 
total of 360,500 H.P. is connected to the supply. . 

On the 14 British railways, which possess all the electric 
traction and by far the greater part of the use of electricity 
for other purposes in this country, the total kw.-hours used 
during 1918 for traction were 400,000,000 and the kilowatts 
of maximum demand averaged over an hour were 123,000. 
Consequently the annual one-hour load factor was 37 per cent. 
Ninety per cent. of the electricity was generated by the 
railways at an annual one-hour load factor of 41 per cent. 
The remaining 10 per cent. of the electricity was bought, and 
from the figures of maximum demand given, which are 
generally ditlicult to estimate, the load factor is 19 per cent. 

The important point is that for suburban services, many 
of them continuous for 20 hours or more, the greatest annual 
load factor which has been obtained in this country when 
railways generate their own electric power Is about 40 per 
cent. lt is probable that the electricity bought had about the 
same load factor. n 

The load factor for the electricity used for lighting and 
power is referred to later in its proper place. The total use 
of electricity by the 14 railways for traction, lighting, and 
power in 1918 amounted to 517,000,000 xw.-hours, and the 
annual one-hour load factor was 34 per cent. 

When the war started, British railways were actually com- 
mitted to the carrying out of additional electric traction, and 
with it a certain amount of power and lighting which was 
stopped by the war. Had this work been carried out the esti- 
mated KW.-hours of electricity generated would have been 
357,000,000 at an estimated load factor of 43 per cent. 

But for the war the total clectricity generated and bought 
by the 14 railways during 1918, including these commitments, 
would have been 875,000,000 KW.-hours at an annual one-hour 
load factor of 37 per cent. 

For 1918 no complete returns of the electricity sold by 
public supply authorities in the United Kingdom are avail- 
able. In 1914 it was 2,100,000,000 kKw.-hours and in 1917 
$.520,000,000 KW-hours, It has been estimated at 4,200,000,000 
KW.-hours in 1918, it being of course understood that this 
figure is only for supply authorities, and is exclusive of the 
quantities privately generated. 

The 14 railways, therefore, actually used for all purposes in 
1918 12} per cent. of the quantity generated by supply autho- 
rities, and would have used 2U per cent. taking account of 
such part of it as would have been bought, supposing their 
actual commitments had not been stopped by the war. 

Apart from the importance of the present railway load, as 
compared with the whole load of the supply authorities, a 
proportion which is quite certain to jncrease as soon as rall- 
way policy is defined, I have insisted on quoting a number 
of figures including load factors because there has been & 
tendency in some quarters to exaggerate the value of the 
railway load factor, which it will be seen both in actual fact 
and in estimate is in this country below 40 per cent. for 
the densest type of suburban service. The highest railway 
traction annual one-hour load factor in this country for one 
of the most dense electric services in the world—the London 
tube service—reaches 48 per cent., and is the same for trac- 
tion as for lighting and power. But this value is altogether 
exceptional. 


Usk oF ELrectriciIty BY 14 LrabinGc British RAILWAYS FOR 
Traction, LIGHTING, AND POWER DURING 1915. 
Traction on 10 Railways. 


Length of electrically-equipped ronte, miles ni dol 


Equivalent length (including sidings) of single gii 
"360,171,100 


track, miles oe bs ce, re 
Electricity generated by railways, KW.-hours 
Maximum demand averaged over one hour (one- 


hour demand), KW.D. yad a Sa se 99,380 
Annual one-hour load factor, per cent. ... n 41.5 
Electricity bought by railways, Kw.-hours ... „39,076,000 
Maximum one-hour demand, KW.D. fuss . ane 33,450 
Annual one-hour load factor, per cent. ... 19 


Total use of electricity for traction by 10 railways,- 

KW.-hours Bac? tale aae Maa tae: “ad ATI 

Maximum one-hour demand, KW.D. ita. «ee 122,830 
Annual one-hour load factor, per cent. ... Ans 


urn 


e 


PE pi tts 


Electricity generated by railroads, kw.-hours 


pnn a SS 


Nol, 85. No. 2,192, NovemseR 28, 1919.] THE ELECTRICAL REVIEW. ‘681 


Le ee 


a 


Lighting and Power on 14 Railways. 


Electricity generated by railways, kW.-hours 83,760,900 
Maximiuro one-hour demand, KW.D. aes Pe 30,300 
Annual one-hour load factor, per cent. ... Ge 832 

Electricity bought by railways, KW.-bours ... 33,893,130 
Maximum one-hour demund, KW.D. T ie 21,530 
Annual one-hour load factor, per cent. ... zi 18 

Total use of electricity for hghting and poser 

KW.-hours Mi . 117,654,030 
Maximum one- -hour demand, EW.D. sa ad 51,730 
Annual one-hour load factor, per cent. ... is 26 


Total Uss of Electricity on 14 Railways for Traction, Lighting 
and Power. 

Electricity generated and bought, kw.-hours . 516,901,130 

Maximum one-hour demand, KW.D. 174,560 

Annual one-hour load factor, per cent. ... ict 3d 


Additional Commitments for Traction, Lighting and Power to 
have been carried out but for ths War. 


Electricity generated and bought by eight railw ays, 


kKW.-hours sat . 307,064,980 
Maximum one-hour demand, KW.D. ae a 95,190 
Annual one-bour load factor, per cent. ... wes 43 


Total Use of Electricity on 14 Railways for Traction, Lighting 
and Powsr inclusive of .lctual Commitments to have been 
carried out but for the War. 

Electricity generated and pues by 14 Ney 


kw.-hours $74,466,110 


Maximum one-hour demand, KW.D. i g 269,750 
Annual one-hour load factor, per cent. ... as 37 
Seven Railways with Electric Traction in Greater London. : 
Length of electricity equipped route, miles a 211 
Equivalent length ioe taing sidings) ot single a 
track, miles ne 596 
Electricity generated and. bought “for traction, 
KW.-hours * . 840,247,160 
Maximum one-hour demand, ‘KW.D. "100, 340 


Annual one-hour load factor, per cent. 38.5 
Electricity generated and bought for lighting and 


power, KW.-hours 52,459,780 
Maximum one-hour demand, “KW.D. ae ee W, 720 
Annual one-hour load factor, per vent. .. : 29 

Total use of electricity for traction, lighting and 

power, KW.-hours ... d . 392,706,940 

Maximum one-hour demand, ‘KW.D. 121 060 


Annual one-hour load factor, per cent. on om 37 
.[dditional Commitments for Traction, Lighting and Power to 
have been carried out but for the War. 

Electricity generated and bought by seven rail- 


ways, KW.-hours ... . 247,564,980 
Maximum one-hour demand, ‘KW.D. en wi 75, 190 
Annual one-hour load factor, per cent. ... ‘as 37.5 


Total Use of Electricity by 14 British Railways for Traction, 
Lighting and Power, including Actual Commitments to have 
been carried out but for the War. 


Electricity generated and ponat ie 14 railways, 


KW.-hours . 874,466,110 
Maximum one -hour demand, KW.D. ae 269,750 
Annual one-hour load factor, per cent. ... ee 37 


Use or Execrriciry ror Erur RAILROADS IN THE UNITED 
STATES FOR TRACTION, LIGHTING AND POWER DURING 1918. 
Traction for siz Railroads. Four of them Steam Trunk Lines 
with some Electric Traction. 


Length of electrically equipped route, miles A 1,413 
Equivalent length of smgle track, miles 


FA 2 762 
Electricity generated by ‘railroads. Kw.-hours .. 987,732,125 
Maximum one-hour demand, KW.D. 63,630 
Annual one-hour load factor, per cent. i 42 
Electricity bought by railroads, Kw.-hours . 239,847,678 
Maximum one-hour demand, KW.D. P Jia 55,150 
Annual one-hour load factor. per cent. .. 49 
Total use of electricity for traction by six railroads 
KW.-hours a . 477,579 803 
Maximum one-hour demand, “KW.D. 118.780 
Annual one-hour load factor, per cent. ... Bis 46 


Lighting and Power on Eight Railroads. 


... 105,763,924 
Maximum one-hour demand, KW.D. ae ox 25,650 
Annual one-hour load factor, per cent. 


42 

lectricity bought by railroads, KW.-hours 58,024,000 
Maximuin one-hour demand, KW.-hours ... ae 14,445 
nual one-hour load factor, per cent. ... fag 46 


otal use of electricity for lighting and power, 


KW.-hours ae . 163,787 924 
Maximum one-hour demand. ‘KW.D. 43 005 


Annual one-hour load factor, per cent. 44 


Total Uae of Electricity on Eight Railroads for Traction, 

Lighting and Power. 

Flectricity generated and bought, Kw.-hours  ... 641,367,727 
Maximum oue-hour demand, KW.D. 3 161,785 
Annual one-hour load factor, per cent. a 45 

Diversity of many loads, of fairly good but differeut load 


a : 
sea rom one or more interconnected power stations 
e the individnal units can be of greater ontput than 


Would be possible in a power station devoted almost entirely 


to traction, will do more to cheapen electricity than the 
separate generating g station for each railway. In London this 
result could have been achieved in the past by supplying the 
electrical needs of several railways from one station, but rail- 
way legislation made this quite Iupossible. So far as cheap 
electricity is concerned it would be an advantage for railways 
to be able to obtain electricity from power stations with diver- 
sity of load, generated by units of power large enough to 
reduce the capital invested to the lowest possible figure, since 
capital costs are half the generating costs and large turbo- 
Benerstors are more economical than small ones. 
(To be concluded.) 


REVIEWS. 


Regulations for the Ilectrical Equipment of Ships. London: 
Iustitution of Electrical Engineers, or E. & F. N. Spon, 
Ltd. Price 2s. dd., post free. 

THe long-expected “‘ Regulations for the Electrical Equip- 

nent of Ships, have now been issued by the Institution of 

Electrical ngineers in the form ot a trig little pocket book 

of 56 pages. 

The committee, which was composed of representatives 
drawn partly from the Institution of Electrical Engineers and 
other interested bodies, has done its work well, under the 
uppropriate chairmanship of Mr. C. H. Wordingham, C.B.E. 

The main object kept in view was to compile rules to 
ensure satisfactory results and uniform practice. Ail the 
available and applicable British and toreign regulations have 
been examined und sifted and the best retained. ‘The vital 
requirements for successful electrical installation have been 
made as definite and mandatory us possible. The small edit- 
ing sub-committee of four is to be specially congratulated on 
the tone of distinction and clarity in which the rules are 
stated. The regulations apply to the generation, storage, 
and distribution of electrical energy for all ship purposes 
other than the actual propulsion of sea-going vessels, and 
they do not apply to ships of war. They are not to be taken 
to exclude new systems or arrangements if these are effective 
und sate. 

At the beginning is a set of definitions, and it will be 
noticed that “for the most part these agree in sense, if in 
some cases not In diction, with the definitions of the LEE. 
Wiring Rules, and they ‘do not sulter by comparison. One 
notes, however, that in the definition of a ‘fitting ’’ it `s 
made to include not only the brackets and pendants, but 
also the switches, fuses, plugs, and other accessory appli- 
ances. This is a considerable stretching of the trade term 

‘fittings,’ which has, of course, hitherto been restricted to 
the supports for lamps. 

It is a new departure in electrical regulations to insert 
quasi specifications of steam and internal-combustion engines. 
But these are included for the useful purpose of stating the 
most suitable pressures and speeds for marine direct-coupled 
sets, and also to linit, if possible, the number of differing 
sizes of each type. The list of standard internal-combustion 
engines might usefully be extended to much larger sizes 
which are now available. 

The requirements regarding generators, although not ex- 
haustive, are excellent, and worthy of widespread application. 

The same remark might be made about the paragraphs 
dealmg with switchboards. Where circuit-breakers are fitted, 
the design must be such that they are not turown off by vibra- 
tion or sudden shock to the vessel. This is not always 
attended to, and might have been worth mention. 

Where practicable, switchboard instruments are best 
placed with the plane of their faces fore and aft, because 
with many instruments the rolling of the ship affects the 
reading. This recommendation also might be worth inserting 
in future editions. 

For two-wire D.C. systems no opinion is expressed as to 
which of the wires ought to be earthed, though there is 
something to be said for reversing the common practice in 
this respect. 

The provision that conductor fall of pressure on maximum 
load shall not exceed 2 volts plus 3 per cent. of the busbar 
pressure for lighting is a distinct improvement upon the 
corresponding I.E.E. Wiring Rule. which limits the fall to | 
2 volts plus a constant allowance of 1 volt. Presumably the 
standard voltages given are those of tbe lamps. 

The section dealing with the insulation und protection of 
cables treats of V.I.R. and paper-covered cables, and one 
notes that bitumen and tough rubber protection are not speci- 
fically mentioned here. although for flexible cords the latter 
form of protection is among those permitted. 

Naturally the regulations deal very fully with lead coverings 
for cables. Such coverings are to consist of pure lead. 
This rules out systems the sheathing of which consists of 
antimonious lead or other allovs. A table of maximum spac- 
ing for clips is provided. The distance between these is less 
than has been the general practice. Conditions under which 
conduits tiav be used are stated: whether or not such 
conduit should be galvanised is left to the judgment of the 
installer, 

A nseful suggestion is made to provide a suitable con- 
nection box to enable a vessel to be supplied from a dock 
or from another ship installation. 


k 
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Experience relative to the effect of electrical apparatus on 
compasses has dictated a number of special regulations on 
this point. In this section it might be an advantage to 
specify that compass lainps should not have spiral filaments. 

The paragraphs dealing with batteries, fittings, and_acces- 
sories are definite and clear, and, as far as applicable, British 
engineering standard specification designs are recommended. 
. Several pages are devoted to motors and their control gear 
-and to other accessury apparatus. As far as possible, every- 
thing connected with these is arranged for easy identification, 
expeditious fault-testing, and quick repair. 

Lightning conductors are dealt with, and two special rules 
apply directly to the dangers peculiar to oil ships. 

The book concludes with a set of tests for insulation. 
These differ somewhat from the I.E.E. Wiring Rules tests, 
as naturally the more severe conditions result In a lower 
degree of surface insulation. 

There is a very complete index, and several pages of 
squared paper for notes are provided. 

Taken generally, the new regulations are unique in their 
comprehensiveness, and the wiring section in particular is 
perhaps the best set of rules yet issued. D. S. M. 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


List of Contributions in connection with the Annual 


Festival Dinner, 1919. (iIncomplete.) 
CHAIRMAN’S PRELIMINARY £ s.d. 
LIST. Middleton, V. G., & Co... 55 0 
£ s.d a a Wwe Goeie i 3 : 
z a Coleby & Co. lei ee cece ees 
Cash, H. J., & Co., Ltd. 50 0 0 ‘Turner, G. H.. & Co. ... 1 10 
Cash, H. Je eese AEN 10 0 0 Polden, Fa, & Co. x. dct: 1 0 
Salomons, Sir David, Bart. 5 5.0 Edv. D 29 2 0 
Barwell, James, Lid. ...... 1 1 0 ian Ee O 22 0 
Incledon, H., & Cos Iid. 2 23 0 Gindlesigne tee. sc ee 1010 0 
Ring. Pa Ts. Asodataas 200 E AA 
i Radford, E. R. (Messrs. 
Keeble, Ltd. esoseporsorosossooo 1 1 0 Trollope & Colls) rae 3 0 
Foot & Miine eae evececerncensce 2 2 0 Electrical Contractors’ & 
Wilson, W. D. ..... pai : i o Maintenance Co. ee 330 
E ei Engi. j ra gt aN 2 : X 
neerin ro ERNEA 1 0 are eee tt Pee serena Š > 
Metal & Hardware Brow” | keba p Ww aca 2 o 
EET EIT ! he 2 9 
Dixon, S., & Sons, Ltd 1 120) XRT T Dingy ULE 10 8 
Watson & Sons (Electro- ical MANERA: ceecksetscecccsc. 22 9 
Medical), Ltd. eheeresccres 1 1 0 Hobbs “W E e ieee 2 3? ($) 
Middleton, E. $. ssc 010 0 ee we ee a 
Brice, W. v. E TE ülo 0 MacDonall, Sver & Co. Ta; 4 4 0 
Falconar, Cross & Co. ...... 3.3 0 Pottle, G 010 6 
Taylor, George Es. ssc: 95 0 0 eae Pr ahi asa ae 
Dodimead, J., & Son ...... 2 2 0 | Gamen A. Go. ed 0 
Hawkins, F. J: EAEE i 3 i Hodgson T.. & Co Ltd. 2 2 0 
Drake E Goshen aia Lo Walton, W H. eseese 010 0 
Eck, Justus .....ccccccscsceveces 1 1 0 a aa 
A pe aca ‘1 x i | #326 11 6 
eles V. CEEA a Fr | 
Baxter, E. > -Lecameane aneute EVIS : i ’ 
ee ae H. BEVIS'S PRELIMINARY 
Tyler & Freeman ............ 5 5 0 . 2 
Garcke, E. ....cccccesseeeeeees 550 Gortan & Halliday ......... 2.2 0 
Sutton, G. v.cccecsceeceecee eee 10 0 0 Langley, Smith & Co. ...... 2 2 90 
Madgen WoL cn coeeisieenl 3 3 0 Alfred Stern & Co. wu... 11 0 
Toy & Winslow PERE 220 ne Heaton & Sons, Be eos 
Connal, A. R. .....ccsceeeee eee 10 | A A et uceseteak erates’ 5 
Electric Installations, Ltd. 4 4 0 | Wood & Fairweather ...... 33 0 
Goad, Wi sser eiameerssads icons 5 5 0 Stott. Bros. oscecs.eccecesbienss 10 10 0 
Marryat, H. seeen 10 10 0 Cawson, G., & Co. uasan 11 06 
Gill: E. C. ccitcterecies ees 010 OU Anderson & Robertson ...... 2 2 0 
Kenrpe E 010 0 Heilbert, Symons & Co. .. 10 0 0 
Baxter, D.  cu..ccccssscsccesseces 010 0 Alden's Successors, Ltd... 2 2 0 
Mayo, H. Je essees 010 0 Symington & Co. eee 2 2 0 
ant, J. 010 0 Smith, Frederick, & Co... 2 2 0 
Willmer, H. H. ............ 010 0 Wilcox, W. H., & Co. ... 33 3 0 
Cramer, F. A. .....cceceesees 010 0 Lancashire Wire Co. ...... 2 2 0 
Brokenridge, D. We ...... 010 0 Wilkes, John, Sons & 
Lawton, Wee, settee seks 010 0 Mapplebeck ooo... cece ceeees 5 f 0 
Bristoll, T. ............6. EERE 010 0 ee A PEATATI i 1 0 
Gladding, E. T. ............. 010 90 errard & Co. essere 1 0 
Knight, C. l Ve. cpasynteles 010 0 Waltham Cross Joinery ... 2 2 0 
Electrical Contractors’ Walker, James, & Co. 2... 1 10 
Association agnen 5 0 0 | Espir, Fernand ccc 22 0 
Mann, Egerton & Co. ...... 25 0 0 
Leaf, H. M OAE EA 0 £61 9 0 
Ranks, Te H. icies 0 ! = 


Further contributions to the Chairman's list and Mr. Bevis's 
collection, together with Mr. Hunter's and Mr. Fletcher's collec- 
tions, will appear in a later issue. 


Ee 


Individual Electrical Drive in Textile Factories.—An 
interesting article dealing with the “ Oerlikon” new electrical 
individual drive for ring spinning and twisting frames appeared in 
the Testile Recorder for October, and is concluded in this month’s 
issuc. The article is well illustrated, and gives a description of 
the machinery which has been designed to suit the special speed 
requirements ; to increase the production by about 10 to 15 per 
cent. ; to simplify maintenance and costs ; and to adapt itself to 
small space requirements, It is claimed by the makers that a 
amovth jerkless starting-up of frames is possible with a starting 
curreut of l'7 times the normal, the motive power being provided 
by a three-phase squirrel-caye induction motor, and transmitted 
through the patented individual drive.§ There also appeare, in the 


same issue, a short fully-illustrated article dealing with the G.E.C. - 


ti Witton " motors for driving French drawing and worsted mule 
spinning machinery, l A 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter cam be published 
unless we have the writer's name and address in our possession, 


The Electricity Supply Bill. 


My attention has been drawn to the following paragraph which 
appeared in Mr. Arthur Ellis’s address as chairman of the Western 
Centre of the Institution of Electrical Engineers :— 

“ This brings me to the introduction of the Electricity (Supply) 
Bill in Parliament by the Government. A paper was read before 
the Institution by Mr. E. T. Williams in 1916, and knowing what 
we do to-day, one is almost inclined to think that his paper was 
inspired by the Government itself, as, if not, then it represents a 
very wonderful anticipation, to a very great extent, of what the 
Government actually intends should be done, and if the latter is a 
correct assumption, then Mr. Williams has undoubtedly done a 
great and lasting service to the country.” 

While noting Mr. Ellis’s courteous remarks, I think it is 
incumbent upon me to state that my paper on this subject was 
in no way inspired by the Government, and, in fact, had no 
relationship whatever to my official position. Before entering 
the Government service I had several years’ experience in the elec- 
tricity supply industry of this country, and the original paper, which 
was much more extensive than that printed in the Proceedings of 
the Institution of Electrical Engineers, was written on board a 
P. and O. steamship in March and April, 1915, during my return 
journey to England after six years’ absence in the Far East. It is 
very gratifying to me that this Bill is likely to be passed. 


Ernest T. Williams, 
London, .Vorember 18th, 1919. 


The New Standards for Cabies. 


My attention has been called to the letter signed by Mr. Geo. J. 
Smith, in your issue No. 587, under the above heading. 

A considerable amount of the letter is taken up with matters of 
opinion, on which I will not enter into any discussion, but there 
are one or two points of principle at issue, on which I should be 
sorry that the industry generally should be misled by any state- 
ments or suggestions in Mr. Smith's letter. 

It is stated that the new list appears to have been expressly 
designed to cause confusion, the point at issue being the use of 
“ areas” of wire instead of the old standard wire gauge. On this 
point I should like to make it clear that neither the Cable-Makers’ 
Association nor the British Engineering Standards Association 
was the prime mover in the substitution of an area table for the 
wire gauge. The matter was pressed forward by manufacturers 
using wires, by electrical contractors and by Government depart- 
ments, and the Institution of Electrical Engineers’ Committee 
dealing with the Ship Wiring Equipment Rules were unanimous 
in their desire to substitute definite measurements understood all 
over the world, for a national wire gauge of a very limited 
currency. 

The next question at issue is the substitution of 1,000 yards as 
the unit, instead of a mile of 1,760 yards. It is suggested that 
this is a covert attempt to introduce the metric system. I can 
assure your readers that no such object was in view, but it may be 
admitted that it is a concession to users in other countries than 
those accustomed to working with the mile, to use a system of 
arithmetic with which they are conversant, and more congratu- 
lations have been received by this Association on this point than 
on any other point arising on the new standards. 

The question of “ flexibles” is one which has in the past been 
a cause of much difference of opinion, and it may be that it will 
so continue, but the fact remains that the immense variety of 
flexible strandings that have been current without arriving at any 
definite decision that one is better than another, and the experience 
during the war that users found satisfaction with a very limited 
range of sizes, convinced the cable manufacturers that the time 
had come to limit the use of an indefinite number of strandings of 
flexibles. 

The suggestion that it is an advantage to the cable-maker to 
have only a limited number of sizes of dies for drawing is founded 
on a misapprehension. The wear of dies is so rapid that, from the 
point of view of dies alone, the greater the number of sizes of wires, 
the less is the cost of keeping dies re-sized. The advantage 
to the cable maker lies in having to stock only a limited number of 
sizes of wire with which to execute all his orders, and the advan- 
tage to the consumer lies in the more rapid completion of orders, a8 
stocks will be more likely to be held of all the standard sizes, with 
the further advantage that there is a reduced cost of production. 

The question of change of price has nothing whatever to do 
with the standards. The prices of standard sizes which were 
current up to the time the change was made were known by every 
user to be lower than the market price of materials or the present 
rates of wages justified, and prices would undoubtedly have been 
advanced earlier had not the new list with the new sizes been in 
preparation. 

The statement that the prices are advanced 40 per cent. is not, 
except in isolated cases, true, though the advance in materials and 
in wages since the lust lists were put in force would have justified 
an advance of that umount. 

With regard to wires for instrument work, no doubt at present 
these may be worked to the old wire gauges, though to 4 very 


large extent these have for yeara been specified on diameters, and 
not on wire gauges, 
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With regard to the suggestion made in the last paragraph, that 
buyers should mark their orders in a way that refuses to accept 
the new sizes or 100-yard coils, I should be sorry to think that any 
considerable number of members of the trade would endeavour to 
obstruct by such methods a change which has the support of a 
great majority of the industry, and there can be no question that 
manufacturers would be obliged to make extra charges for 
departures from standard manufacture, if so ordered. 

With regard to the letter of “Contractor” in your issue of 
November 21st, I will not enter upon the matter raised in the first 
three paragraphs as they are trade matters, which members of the 
C.M.A. will readily discuss with their customers, but are apart from 
the question of standards, but I will reply to the two questions 
addreased to the C.M.A. 

1. The I.E.E. have agreed the new standard sizes, and no doubt 
the Wiring Rules Committee will amend their rules to agree there- 
with. The LE.E. Ship Electrical Equipment Committee have 
substituted the ‘0015 aq. in. for the 1/18 s.w.. as the minimum 
size of conductor to be used. 

2. The “average wireman’”’ has previously had to select a coil 
of 3/036 (s.w.@. 3/20) from 3/028 (8.wW.G. 3/22); he will probably 
find that it is not more difficult to distinguish between 3/'036 
and 3/029. 

It is perfectly true that every change means some trouble to all con- 
cerned in the first instance, but a short time will remove the trouble, 
and then if the change (as in this case) is one that the industry 
has in advance decided is a real improvement, the industry will 
benefit in a way that is quite out of proportion to the trouble 
which the first few weeks of change throw upon it. 


The Cable-Makers’ Association, 
LLEWELYN B, ATKINSON, Secretary. 
London, .Vorember 19th, 1919. 


ee 


I am delighted to see “S. E.G.’s"’ letter in answer to mine in 
your columns this week. It is evident that he does not agree with 
me, but so far from showing where I am wrong, he really 
emphasises my chief point, for he says: “ The s.w.c. is, after all, 
only an actual diameter with another name.” Exactly; and for 
what reagon, other than confusion, is a name that everyone is used 
to,changed ? Had “S. E.G.” said, ‘‘ under a more convenient naine,” 
he would be more accurate, for a simple definite number is certainly 
easier to memorise than a string of decimals. Your correspondant 
seems to have misunderstood me in one place, and misread me in 
another. My remarks in connection with the micrometer were 
not intended for an injustice at all, but merely a question as to 
whether a tool so treated could be read by anyone. Of course, a 
workman who wilfully misuses a fine measuring instrument is 
generally unreliable in reading its indications. 

If “S. E. G.“ will again read my original letter, he will see that 
what I said was " one firm would quote for and specify, &c.” I should 
regard a customer who could draw up his own specification as the 
reverse of non-technical, and should at once assume that he would 
recognise the difference in diameter, but even then not its elec- 
trical significance, as I am frequently asked to explain why a low 
voltare needs a thicker, and not a thinner, cable than a higher 
voltage. I am quite prepared to admit shat I am not up-to-date as 
detined by some, but one thing I have learnt is that time is the 
most precious item, and I have found life far too short to adopt 
any government methods. I think that at this juncture we all 
have enourh troubles, without having any extra that this horrible 
inuddle will entail, and I sincerely hope that it will be strangled in 
its infancy. 

East Lancashire Electric Co. 
GEO. J. SMITH, Engineer and Manager, 


Accrington, Vorember Lith, 1919. 


I have not yet seen any table giving comparisons between the 
cost of the old sizes of cables generally in use by wiring con- 
tractors, and the cost of the new equivalent sizes, and Iam sure 
the following will be of interest to many :— 

Comparison of Casts of Cable, Old and New Si:zes.—The old sizes 
riven are in common use by contractors, and will be recognised by 
the trade; the new sizes are those which would have to be used to 
carry the same load. 

Prices taken from both old and new lists, both issued in 1919, by 
same maker, 


Old sizes, New sizes 
Price in shillings Price in shillings 
per 100 yd. per 100 yd. 
15°5 ooo ee ene eee een eve 23°3 

254 eee e eee eee ere eee 28 


28 eee ee ese s.o. evo eve 34°6 
3R°4 see eee ove eve eee eee 45°20 


BEB ua iss ate T nae 7 146 

955 eee cece eee eee eae eee 99:92 
13h... eee aot ate eee ove 161°2 
214. ane alte a“ one .. 220 
260 sis sites wet ate ... 241 
371 eee eee eee e.e. ese ece 348 
602  .,, A — ike ove s. 620 


’ 


It would appear that "A rose by any other name” costa more, 
and in view of the fact that the reduction in number of sizes 
available should cheapen the cost Of production, the increases in 
prices shown seem to be a distinct contravention of the Profiteer- 
lng Act, or at any rate of the spirit of the Act. 


I would suggest that the C.M.A. dismiss from their trade mark 
the kilted Roman. with the sporran on his hat, and substitute a 
three-phase pawnbroker's sign upheld by a rampant son of Israel. 

Eboracum. 


November 24th, 1919. 


I thave been interested to note the comments in your “‘ Corres- 
pondence ” column relative to the introduction of the new standards 
for cables. The gentleman signing himself ‘‘ Contractor,” in your 
issue of the 21st inst., draws attention to a very real and serious 
problem likely to face every electrical contractor. 

Whilst the average wireman is not likely to be called upon to 
actually issue cable from stock, he certainly will have to deal with 
the cable when on his job, and it seems to me that a good deal of 
confusion will arise when dealing with cables such as those men- 
tioned—say a partially used coil of 3/036 and 3/'029. If some 
system of distinguishing cables other than by the use of the 
micrometer could be embodied in the manufacture of the cables, 
matters would be very considerably simplified. 

The suggestion I have to make is that, perhaps, it would be found 
possible to use differently coloured tapes under the braiding of 
V.LR. cables. For instance, 3/029 might have a red-coloured tape, 
whereas 3/036 might be black-taped. Such a system need only 
apply, perhaps, to the smaller sizes of cables, thus necessitating, 
say, two colours for the 1s. sizes, two colours for the 3s., and five 
colours for the 7s. This would simplify both the issue and the 
checking of cables during the course of erection. 

J. R. Halliwell. 


Manchester, .Vorember 24th, 1919. 


The Value of the London External Degree. 


One cannot let pass, without comment, the adverse criticism of 
the London external degree by the writer of the article in last 
week's REVIEW. If there should be an engineer with the 
University stamp, surely it is he who has the pertinacity and 
intelligence to pass the severe tests imposed for the external 
degree, for not only has he had to study hard, but he has carried 
on the practice of his calling at the same time. It is in accord 
with the spirit of the age that the door to academic distinction 
should not be closed to those who have not the means or 
opportunity to pass through it in the orthodox manner. It would 
be as well to point out, however, that the money value of a degree 
to a student who has to fight his own way to success in the 
engineering industry, is practically nil at the present time; this in 
spite of much lip service to the contrary. Of course, to some 
people, knowledge of itself is a pearl of great price; the names of 
many such are “ writ large” in history. That is their reward. 


T. H. 


Speeding-up of an Induction Motor. 


I was very interested in ‘‘ Puzzled’s” letter in your columns 
this week, as it reminds me of a similar case that came under my 
notice. In this instance the supply was 200 volts, two-phasc, 
50 periods. with one pole of each phase earthed. The motor was 
of the ordinary slip-ring induction type with eight pairs of poles 
per phase. The motor had been taken down for repairs, and in 
re-assembling, the stator windings of both phases were damaged. 
They eventually went to earth, which had the effect of cuttiny 
out a pair of poles in each phase and caused the motor to 
accelerate. “Puzzled” does not say if the original speed was the 
one that the motor was designed to run at, nor does he state the 
number of phases. Such a fault as described above would not 
necessarily blow a fuse or trip a breaker, for both are set liberally 
as a rule to allow for the excess current when starting against 
load. I hope the foregoing will be at least of some interest to 
* Puzzled.” and I should like to hear what the cause of the trouble 


eventually proves to be. 
Geo. J. Smith. 


Engineer and Manager. 
The E.L.E. Co, 
Accrington, Norember 17th, 1919. 


Coal Profits and the Government. 


As one who has had commercial interest in coal matters in the 
past, may I crave space for a few remarks upon the subject of the 
expressed intention of the Government to introduce a Bill to limit 
for the current year the profits in the coal trade to ls. 2d. per ton ? 

Against this contemplated limitation it is difficult to speak too 
strongly, for such an interference with the liberties of private 
enterprise is full of menace to all British industries, and will con- 
stitute a most dangerous precedent. If once enforced in respect of 
the coal industry, no British industry will be secure from similar 
Government inroads. 

This proposed interference with coal trade profits is not only 
unjust in principle, but is also of no advantage whatever to 
those most concerned—the general public—with respect either to 
increasing the output of coal or to lowering the price. The 
injustice lies in the fact that the Government proposes to apply the 
proposed limitation of protits to only one industry—the coal trade. 
Why this particular industry should be singled ont for this 
mischievous handicapping is best Known to those who have 
sulvised the Government to take the step. 

As regards benefiting the public, no support for the proposed 
restriction of profits can be found in that direction. The effect 
will be quite the reverse. A limitation of- profits can only mean 
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the. plunging-of a numberof colliery concerns into financial trouble. 
whigh will lead to embarrassed: working, and, doubtless, in some 
cases, to actual closure. 

_ The Government seems to forget, too, that the coal industry is a 
“ wasting " industry, and by its nature a somewhat speculative one. 
It is essentially an industry in which reserves of capital are 
particularly necessary, to provide against contingencies. Coal 
seams can be worked out, faults can appear, involving possibly 
great. loss. floodings, explosions, and other disasters are not 
unknown, and to these labour troubles may be added. Why, in the 
face of all these. factors, the Government should plunge so essential 
an industry-—the acknowledged “key of key” industries—into 


further difficulties, is a subject of astonishment to most people. | 


One has to turn back to Stuart days—the days of “ benevolences”’ 
and forced loans—to find a precedent for this latest proposed 
Government “snatch ” at private earnings. 
' -Collieries in this country are largely owned by shareholders. 
acattered throughout the length and breadth of the land, and 
drawn from all classes, from the highest to the humblest thrifty 
small-holder. These are the people who will suffer from this 
fnroad on the coal industry, and if this is permitted in respect of 
that industry, all other industries—the iron trade, shipbuilding, 
shipping, textile industries, and even trade papers— may be similarly 
harassed in the future. 
. It behoves, therefore, all interested in the industrial welfare 
of the country to unite in protesting against this ill-advised 
imtention of the Government. é 

W. H. Harvey. 


Lóndon, S.W. 11, Norember 15th, 1919. 


Stopping Runaway Tramcars. | B} 

My letter re “Stopping Runaway Tramoars ” in your issue of 
3ist. ult. has been oriticised by two correspondents in your 
eolumns. The first you amply satisfied by explaining that the 
brakes must.be released before adopting the method I mentioned, 
and I apologise for not having done so in my original letter. Mr. 
J.:B.- Fletcher. in the current issue, states that it is immaterial 
which “parallel ” notoh ia used when operating one motor reversed 
and. driven from. the other running as a generator impelled by the 
car's momentum. I will agree that for some control arrangements, 
it will.not matter which notch is used, but if the attached sketch 
be glanced at, one will readily see that each notch cuts out resist- 
ance between the machines. | : 
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Steps in the “ Bridging Transition Method " of series-paralle! control. 1 and 
9 are the armatures; F,, F, are the oorresponding series fields; R,—R,, 
Re—k,, sete of grid resistances. 
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The sketch represents the method of series-parallel control known 
as “The Bridging Transition Method,' and gives a remarkably 
smooth acceleration (actual) during the transition stage. The 
motors and resistances are arranged after the Wheatstone bridge 
scheme, each resistance “arm ” having the same potential drop as 
the motor “arm ” corresponding to it. Re Mr. Fletcher's remarks 
about stone houses for stopping oars, I think there is nothing to say, 
' Trethomas, Bedwas (Mon.), : 
` November 18th, 1919. 


i Coil Igultion v. Magneto Ignition. 

~ Iam very pleased that “C.G.M., A.M.LE.E.” criticised my article 
on the above subject, for two reasons. First, it gives me pleasure 
to know that he thinks there is a future for coil ignition ; and, 
secondly, it gives me an opportunity to prove that his statements 
concerning the inefficiency of the Remy are incorrect. This is 
probably due to the fact that he has not had an opportunity of 
atudying the subject, or, at least, not the same opportunity that | 
ee had, oe 

t is true that the engine on which the Remy w i 

@-cylinder vertical. The engine is the “ Puma,” Palade 
factured by the Siddeley Deasy Motor Car Co., at Coventry. I had 
the pleasure of being a member of the staff of this company, and I 


-the silver lining to this very dark cloud. 


am not.wandering from the truth when I say that I have seen 
thousands of these engines made and tested. a ye 
Every engine was manufactured and tested under the super- 
vision of the Aeronautical Inspection Department, and one of the 
tests was to run the engine at a very low speed, and alternately 
short-circuit the magneto and the Remy. I always found that the 
engine behaved better when operating with the Remy. ee 
My position with the Siddeley-Deasy Motor-Car Co. was that. of 
technical instructor. That is, I had charge of the technical schoo! 
which was opened and conducted for the instruction of officers, 
technical sergeant-majors, and others, who the Air Ministry 
thought should undergo a course of training in the design and 
construction of this engine. I numbered among my pupils many 
well-known officers from the flight squadrons, not only in England, 
but in France and Mesopotamia. Thus, it will be seen that I had 
an opportunity of discussing the merits of both the magneto and 
the Remy with those who had actual flying experience with them. 
One thing I did notice was that the majority of officers were 
under the impression that the Remy was only fitted for starting 
purposes. I very soon told them that the Remy was for constant 
running. This may account for some of the failures referred to 
by “C.G.M., A.M.LE.E.,” because if the Remy ran for any length of 
time without firing, the points of the plugs connected to it would 
become sooted up ; then, if it was required for use, no spark would 
be available, due to the sooty short circuit. Referring to the 
Liberty, Ido not think that much ignition trouble was experienced 
during the flight from America to the Azores. l 


Cyril Sylvester, A.M.1.E.E., A.M.I.Mech.E. 
Coventry, Norember 18th, 1919. . | 


The Wife as a Commercial Asset. : 


If “Ann Assette’s”’ picture of the vicissitudes of the central- 
station engineer and his wife is drawn from life, one can only think 
that over the entrance to each of the less-important stations should 
be inscribed the words said to have been written over the entrance 
to “another place’’—' All hope abandon, ye who enter here.” 
Perhaps some other “ asset ” will relieve our gloom by showing us 
In my opinion, Mr. 
Hiscox's article presents the man's point of view more fairly, 
although I must confess that his title does not appeal to me. It 
reminds one unpleasantly of the tenth commandment, where, in 
the list of our neighbours belongings that may not he 
coveted, the wife comes second, being, in fact, sandwiched in 
between the house and the man-servant. As Mr. Hiscox says, 
“ Husband and wife must be comrades,” and I do not see how 
this can be if the wife is regarded merely as a "commercial 
asset.” 

I think, too, that he lays a little too much stress on the wifes 
reluctance to leave her people, for, as “ Ann Assette ` points out, 
there are many other considerations that make the woman hesitate 
to take the plunge that seem so desirable to the man. Sheoften 
knows, to her cost, that while a proposed rise in position may lovk 
very advantageous on paper, it does not necessarily follow that it 
will bring increased happiness or cven increased prosperity to 
herself, her hushand, or her children. She also knows that a rise 
in position means a rise in the standard of living, and that it is 
worth while to consider whether the proposed increase of salary 
will cover this extra cost of living and keeping up appearances, to 
say nothing of all the inevitable expenses attendant upon starting 
anew home, . 

Incidentally, may I point out that “the beautiful words of our 
text’ were addressed, not to Ruth’s husband, she being a widow at 
the moment, but to her mother-in-law. I am afraid that husbands, 
both Eastern and Western, are a little bit inclined to take all that 
kind of thing for granted. 

An Engineer's Wife. 


November 18th, 1919. 


Appointments in India. 


I agree with what Mr. W. T. I. Turner says in his letter pub- 
lished in your issue of September 26th, except that he places the 
cost of board and lodging for a single man in Bombay or Calcutta 
far too low at Rs. 150 per month. Under present conditions be 
could, perhaps, exist on that amount, but to live in any comfort 
would cost him at least Rs. 200 per month. This is, of course, 
quite apart from the cost of clothing. conveyances, amusements, 
&o. A youth should not come to India on less than Rs, 450 per 
month, nor a young married couple under Ra. 900 a month. I speak, 
of course, of “ middle-class” people, accustomed to live in some 
comfort. The rupee is now worth 2s. for Exchange purposes, but 
in purchasing value here itis worth less than half this amount. 


| LO 
Calcutta, Octoher 26th, 1919. 


Apprentices and Trade-Union Restrictions. 


With reference to the modern trend of things, and your various 
articles on Specialisation and Trade-Union Restrictions and Lines 
of Demarcation, I should be pleased to see your readers’ opinions 
on the following, if you consider it of sufficient importance to 
warrant you in inserting it in your “ Correspondence ” columns. 

z How is the apprentice in a power station to be trained to enable 
hiu sume day to take entire charge of u generating station where 
he requires a knowledge of steam-raising plant and auxiliaries, 
steam engines and turbines, gas and oil engines, A.C. and D.C. 
generators, and motors, switchgear, wiring, fitting, and tysning, 
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&o. ; in short, a training to enable him to qualify for the position 
of chief (electrical) engineer for one of the large power plants in 
industrial concerns up and down the country? iy 4 

What I have in mind is the difficulty which nowadays presen 
itaelf if. an apprentice does a bit of mechanical work such as 
turning, boring, or fitting, and then attempts to do electrical work ; 
he ia told he must be either an engineer or an electrician, but not 
both. .. - , bie g a aa o’ 

I.am at present in this difficulty, and before making inquiries 
in other directions, I should like to have your readers’ views. 


t "Engineer Electrician. 


| [We have received a letter from “ Rewind,” and would draw the 
writer's attention to the note at the head of “ Correspondence,” — 
Eps. ELEC, Rgy.]. ` | | ; 


rl f ` Ao 
: LEGAL. 
” FARRANT ». COUNTY OF LONDON ELECTRIC SUPPLY Co., Lav. 


In the City of London Court on Monday, before Sir Jobn 
Paget, K.U., Deputy Judge, Mrs. Knzabeth tarrant, widow, 
ot Lutney, claimed under the Workmen's Compensation Act 
against defendants damages tor the death of her husband. 
Mr. Duckworth appeared tor the plaintiff, at the instance of 
her husband's trade union, and Mr. Scallan, M.P., tor the 
defendants. Mr. Duckworth said that the deceased's wages 
Were £4 per week, and he had been employed by the respon- 
dents tor 17 years as a cable jomter. ‘Lhe employers bud a 
suo-station at Mitcham Lane, Streatham. It was the inten- 
tion of the company to put in a new transformer, and a new 
length of cable had to be supplied passing from the trans- 
fermer to the switch pillar. Piaintill’s duties took bım origin- 
ally to Wandsworth when he was to go to Streatham. He 
had to get bis tools and his mate. There were, besides Far- 
rant, another jomter called Humphries and Mr. Wootten, the 
ussistant engineer, at the works. Kurrant was given instruc- 
ons as to what was to be done, and all three went into the 
switchroom, where the work was pointed out. Farrant re- 
mained behind. A few minutes afterwards a shout was heard, 
and barrant was found in the switchroom, where a current. at 
11,000 volts had passed through his body. He was taken to 
the hospital, where he died. Defendants said that their work- 
men had strict prohibitive orders against going into the 
switchroom under any circumstances. ‘bey further said that 
In any event it was an unnecessary risk that was incurred by 
Farrant in going into the switchroom, where he would not 
have to do any work directly. Furthermore, they said that if 
he had to go there at any time that time had not arrived 
when he met with his death. The widow’s answer to that 
defence was that the door leading to the switchroom should be 
strictly kept locked. It the defendants were going to do any 
work in the switchroom then Farrant must necessarily go 
inside. A bricklayer was making a hole through the wall, 
and he was in and out of the switchroom all the morning. 
Therefore if there was a probibition against anybody going 
into the switchroom it should have applied to the bricklayer 
as’ Well. -Then the prohibition would disappear where work 
was being done. which involved going mto the switchroom, 
otherwise the workinen would not be able to see whut they 
were doing. There was no doubt in a case of absolute pro- 
hibition the applicant could have no right to recover. In a 
case Where a man thought he had a right and had none, then 
he could not recover. ‘The defendants bad set up that Far- 
rant’s work did not commence until after mid-day, when’ the 
switch pillar would be dead. No such information was ever 
given to Farrant. 

Wituiam Rose, Farrant’s mate, suid that the door leading to 
the switchroom was not unlocked until Mr. Wootton, one of 
the S superintendents, unlocked it and took Farrant 
In there. 

ERNEST CANNELL, architect and surveyor, Martin's Lane, 

annon Street, produced plans of the building in question. 
He could not see inside the switchroom when he viewed the 
premises, as permission was refused. 

FuetcHer Exviott, bricklayer in the employment of the de- 
fendants, called on behalf of the plaintiff, said he was doing 
some work at the sub-station in question and was cutting 

own some brick work. He was in the switchroom at 9.30 
with Bulger, the foreman of the fitters. Bulger opened the 
door to see what was dead or what was alive inside. When 
Bulger unlocked the door he showed witness which was alive 
and which was dead. He pushed his head through the hole 
which he had made in the wall and then there came a flash 
nght across his face. Farrant, who was inside, hallooed out 
and fell. Farrant struck against the wall and his neck was 
in flames. Witness tore Farrant’s collar off, as it was burn- 
Ing, and witness burnt his finger in the process. In dropping 
down to get Farrant out witness fell in the excitement. He 
would not go into the switchroom without permission, but 
even then he would want to know which was alive and which 
was dead. He was cutting behind a dead switch. 

HerBERT Humpurey, cable jointer in the service of the de- 
fendants, was also called in support of the plaintiff’s case. He 
said he had instructions to go to the works in question and 
await Wootton's orders. He knew. that work Was not to 


begin until after the cables had been made dead. Wootton 
told him he was going to make the cables dead. © > > 0 

For the defence, Mr. ALFRED WoorTton, assistant engineer to 
the defendants, was called, and said he had been in their ém- 
ployment for 22 years. - He was in charge of the work in: 
question, and deceased worked under him. The main switch 
in question supplied the power for a considerable section from 
Streatham to Beddington, and the current which passed 
through Farrant’s body was at 11,000 volts. He unlocked the 
door and went into the switchroom ‘on: the threshold, 
Humphreys. going with him. He did not go amongst the 
electrical appliances. Before beginning the work it was neces- 
sary for the main to be shut down, which made the cable 
dead. He had explained all that to-Farrant and the others, 
and at the time of his explanation the cable was alive. 
Having given the explanation he then went to the trans- 
former room, but before leaving his position in the switch- 
room he closed the door. Witness was in charge of the whole 
building and had a key. Bulger also had one. In order for 
anyone to go into the switchroom it was necessary to get wit- 
ness’s permission. He was an authorised person under the 
Factory and Workshop Regulations. ‘He gave no permission 
to Farrant to go into the switchroom, and he therefore had no 
business to have gone there until he had ascertained that the 
current was turned off. Cross-examined, witness said he did 
not suggest that Farrant knew that work was not to com- 
mence until mid-day. If Farrant received an 11,000-volt shock 
he must have come in contact with the live ends of the cable 
of the switch. i . 

Buucer, defendants’ foreman, said there was no reason 
whatever why Farrant should have gone into the switchroom. 
He distinctly told Humphreys that no work was to be done 
until mid-day, and at that time Farrant was standing within 
five or six feet. The cables were to be shut down before any 
work was done. That was said in a sufficiently loud tone to 
be heard by Farrant. 

Mr. James Danas, M.I.E.E., main superintendent for the 
respondents, said he had occupied that position for 24 years. 
He produced the book of signatures, including one of Far- 
rant’s, showing that he had received the rules governing the 
business. The regulations were issued to all the workers. 

The Deputy JUDGE said he supposed -Farrant had no right 
to go into the switchroom while the cable was live, but the 
question was did Farrant know that. — 

The witness said cable jointers would know what was alive 
and what was dead. He did not pretend to understand Home 
Office regulations. Nobody did understand all of them. If a 
locked door was a guard then the switches were guarded, and 
if not they were not. All switches had to be enclosed in iron. 
The reason the entrance to the switchroom was not guarded, 
if it was not, was because it was a ‘‘ place apart.” If there 
was a place apart and he ag an authorised person had to 
guard the door by locking it then that was essential. If the 
door was left ajar it was not a safe place, and it was not 
guarded. It was a place apart, and Farrant bad no right. to 
go m. 

The Deputy JunGE said he did not want to hurry them over 
the legal arguments, because the case was on the border line. 
He therefore adjourned the further hearing until the morrow. 


~ Ee E 
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THE ELECTRICITY SUPPLY. BILL. : 


On Thursday last week the Electricity (Supply) Bill came 
before the House of Commons on the Report stage: Mr. 
Shortt moved a new clause transferring the powers and duties 
of the Board of Trade under any and every Act relating: to 
the supply of electricity to the Minister of Transport; this 
clause had been rejected by Standing Committee B. Sir A. 
Geddes supported the motion, and Sir J. Fortescue Flannery 
stated that the Provincial Association of Electric Supply 
Companies was in favour of it.. Mr. G. Balfour opposed the 
clause. Sir Eric Geddes, supporting the motion, expressed 
the opinion that this course was best for the promotion of 
electric power in the country; he agreed that there was a 
good deal to be said in opposition to it, and that the Chief 
Commissioner must be absolutely independent, but he had 
arrived at a complete understanding with Sir John Snell, who 
was quite willing to transfer. The clause was read a second 
time without a division. An amendment by Mr. Shortt 
provided that the Electricity Cormmissioners should be ap- 
pointed by the Minister of Transport with the concurrence 
of the Board of Trade, and another required that they should 
have no financial interest in any electricity supply undertak- 
mg. . cnet | 

Amendments providing for the specific representation of 
County Councils on district electricity boards, and that the 
local authorities’ representatives should form the majority, 
were rejected—the latter by 153 to 54 votes. 

On Clause 7 (acquisition of generating stations), Mr. Shortt 
moved the adjournment, and on the resumption of the debate 
on Monday, he withdrew an amendment which would have 
brought the railway and dock generating stations within the 
scope of the clause, explaining that he had forgotten an- 
agreement which he had made with the authorities concerned. 

An amendment providing that the owners of generating 
stations which were purchased should receive ‘‘ compensa-" 
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tion ©“ instead of being paid the standard price was opposed 
hy the Government, but was supported by several members 
on the ground that the present terms of purchase were untair 
and constituted a breach of faith with the clectricity under- 
takings; it was eventually rejected by 204 votes to 44. 

An ainendinent moved by Mr. G. Balfour, bringing appre- 
ciation as well as depreciation into the determination of the 
standard price for stations and transinission lines owned by 
companies, was opposed by Mr. Shortt, who stated that any 
appreciation that might have taken place amounted to war 
profits. The amendment was negatived, but a proviso was 
moved by Mr. Bridgeman authorising the Electricity Com- 
missioners, if convinced that the standard price in any par- 
ticular case would work an injustice, to refer the matter 
to arbitration. 

Mr. Bridgeman moved an amendment giving local authori- 
ties the option of receiving payment cither in annuities or 
by a capital sum calculated in the same way as in the case 
of a company. 

An amendment moved by Mr. G. Balfour, defining the pur- 
chase price of the remainder of an undertaking as the capital 
expended on it before and after the date when the generating 
station or transmission lines were vested in a district elec- 
tricity board, was accepted, but a proposal to take deprecia- 
tion into account was opposed by the Government, Mr. 
Shortt pointing out that buving out an undertaking was very 
different from dealing with a portion of it, and they must 
treat the seller as one who would have had the opportunity, 
if left alone, of recouping the capital expended during his 
42 vears’ tenure. 

Other amendments were made, and the debate was ad- 
journed. The Report stage was concluded on Tuesday. 


A memorandum on the Bill has been circulated by Mr. 
Andrew Gemmell, of Ovingham-on-Tyne, in which he draws 
attention to the methods of control adopted by the New- 
castle-on-Tyne Electric Supply Co., Ltd., and its associated 
companies, and calls for an impartial investigation of the 
system of operation, so that safeguards can be provided in 
the Bill for the protection of the public interests. 


BUSINESS NOTES. 


British Magnetos.—There has been issued by the 
Publicity Department of the British Ignition Apparatus Associa- 
tion, 8, Bream's Buildings, London, E.C. 4, a 24-page booklet, 
entitled “ British Magnetos,” in which instructive information is 
given respecting what we may call the magneto position in this 
country. Whereas in the year 1913-14 the British output of 
magnetos was only 1,140, the war-time developments made by 
firms belonging to the above Association were on such a scale that 
from 1914 to 1918 they produced over 300,000. A remarkable 
curve of increase for the period is shown. Illustrations appear of 
magnetos produced by the following companies :—- 

British L. M. Ericsson Manufacturing Co., Ltd. ; British Thomson- 
Houston Co. Ltd. ; E.I.C. Magnetos, Ltd. ; M.L. Magneto Syndicate. 
Ltd. ; North & Sons, Ltd. ; Thomson-Bennett Magnetos, Ltd.; and 
C. A. Vandervell & Co., Ltd. Copies of the pamphlet will be 
forwarded to any reader on application. 


Patent Extension.—A petition for the extension of the 
term of the Patent No. 5,546, of 1907, granted to A. L. Hitchcock- 
Spencer and P. A. Sharman (W. H. Spencer & Co., of Hitchin), 
for ‘‘Improvements in vertical steam boilers,” will be heard 
on January 13th, 1920. 


American Electrical Activity: Rising Prices.—From 
the Bulletin issued by the Electrical World under date November 
8th :—" Almost without exception, manufacturers and jobbers of 
electrical material are having an unprecedented volume of business, 
Products involving steel are becoming less plentiful, and shipments 
are continually lengthening. Difficulties of transportation and of 
labour in the factories, and the heavy ordering, are making it 
extremely difficult for jobbers to procure sufficient stocks of most 
materials. This is particularly true of materials for use in house 
wiring except wire which is becoming more plentiful. 

“Price increases are shown for iron boxes, 17 per cent. ; line 
construction tools, 10 per cent. : electric elevators, 10 per cent. ; 
and time switches, 20 per cent. In addition, Atlanta district 
reports withdrawal of prices on flexible armoured conductor, 
Motor and transformer advances are in the wind, but no producer 
has been found who will admit anything definite.” 


Lamp Prices in Italy,—The text of a Decree has been 
published in Italy in connection with the payment of the lamp 
monopoly duty, stipulating that the prices of home-made or 
imported lamps shall not be lower, in any case, than as follows :— 
Carbon-filament lampe, 1°60 lire ; wire-filament lamps of any type 
up to 60 c.P., 3 lire; wire lamps from 60 c.P. to 250 C.P., 6 lire ; 
from 250 to 900 c.r., 16 lire ; and lamps of higher c.r., 24 lire, 


Copper Prices.—Messrs. JAMES & SHAKESPEARE report, 


November 25th :—Copper bars (best selected), ditto sheets ditto 
rods, no change. 

Messrs. F. SMITH & Co. report, November 25th :— 
bars, £115, £3 decrease ; ditto sheets, no change ; dit 
£123, £5 decrease ; ditto H.C. wire, ls, 34d, 


Electrolytic 


; to wire rods, 
, id, decrease, 


Brazilian Trade and Industry.—The September Bulletin 
of the British Chamber of Commerce in Brazil (Inc.), says :—In. 
Brazil, with its tariff-inflated cost of existence, labour can never be 
cheap and materials can only be imported from distant countries 
and subject to heavy duties unless special exemptions are allowed, 
Exemptions again are too precarious to form a good basis for a 
general movement of expansion. It seems paradoxical to say that 
a system of tariff protection for national industries is the chief 
barrier to their development, but such is really the case. The 
general level of cost in the country has been so raised that in 
normal times nothing short of a practical prohibition of importa- 
tion can enable Brazilian home manufactures of many kinds to 
compete. During the war when many articles could not be 
imported, a number of national industries sprang into being. As 
regards iron and metal goods, many articles, including machin 
parts, were made locally to fill the place of what could not be 
imported. The importance of Brazil's iron resources, however, 
does not lie in local industries for home supply ; it lies in the 
export of ore or of the metal—if the ore can be reduced to metal 
at a low cost in Brazil, then millions of tons are made available 
for European and other markets. If, on the hand, the ore has to 
be exported, the cost of rail and rolling stock, besides freight for 


the ore in bulk must continue to weigh heavily against Brazilian — 


export. For the time being, therefore, Brazil is only a potential 
seller of iron ore on a great scale, and must continue to import 
iron and steel materials and manufactures. There is, and must 
continue to be for some time, a great demand in Brazil for iron 
aad steel imports. The U.S.A. has been the chief source of supply 
during the years of shortage and it now lies with other iron and 
steel exporting countries to regain their footing as far as they can. 
The elements of competition are cheapness of production, low 
freights, range, quality, and suitability of products, and rapidity in 
execution of orders. British manufacturers should not fail to 
give close attention to this important market. They should also 
encourage Brazilians in the development of their iron resources and 
industries, for these will create demands for machinery and other 
supplies, 


Social Events.—On the evening of the 14th inst., the 
Staff Association of the Epison Swan ELECTRIC CO., at Ponders 
End, provided a concert for the members and their friends. It was 
largely attended, and much appreciated. Mr. J. Bacon, the 
chairman of the Association, presided. The artistes were :— Miss 
N. Goudie, soprano; Miss C. Vincent, elocutionist ; Mr. i. G. 
Holyday, baritone; Mr. Will May, humorist; Mr. A. Spilman, 
comedian ; Mr. W. F. Ingamells, humorist and ventriloquist, and 
Mr. Haydon Pearsall, accompanist. On the evening of Saturday, 
the 15th inst., the Ediswan Cricket Club held its annual dinner and 
concert in the Staff Café, the chair and vice-chair being occupied 
respectively by Mr. J. Bacon and Dr. C. E. Hiatt. The ohairman, 
in a brief speech, traced the history of the club since its formation 
in 1907. He said that during the war the men had been playing a 
far sterner game, but they had been able to resume play this year, 
and had had a most successful season. They had a playing mem- 
bership of 34, and an honorary membership of 29. The chairman 
then presented the prizes, after which Mr. E. Russell, hon. sec., 
was presented with a set of gold cuff links and studs, as a mark of 
appreciation for his services to the club. The toast of "The 
Visitors” was proposed by Dr. Hiatt, and Mr. J. W. Elliott pro- 
posed “The Officers of the Club,” acknowledged by Mr. R. Hood. 
An enjoyable musical programme was furnished, under the 
direction of Mr. E. S. Anderton, by Messrs. W. Vaughan, S. Bryant, 
H. G. Holyday, J. Belcher, W. F. Ingamells, J. Hilliard, Little 
Jack, J. Ganderton, Will May, and F. W. Roberts. 


Doties on Lamps to Australia. —According to the 
Melbourne Age, in the House of Representatives on September 12th, 
Mr. Gregory (W.A.) referred to a Press statement made by a 
metropolitan newspaper that higher duties were imposed on elec- 
trical goods of British manufacture than on those of foreign 
manufacture. Was it true, he asked, that the duty on Jananese 
lamps was 2łd., on Dutch 2?d., and on British 5d.’ Was it not 
possible to prevent such anomalies if they existed ? 

The Minister of Customs replied that electric lamps were subject 
to ad ralurem duties. The basis of value for duty was the price at 
which similar lamps were sold in similar quantities in the domestic 
trade of the country of export. In the countries of export, Dutch 
and Japanese lamps were sold at a much lower price than those of 
British manufacture. The latter, however, were invoiced to their 
Australian branch houses and other importers at a special export 
price. The difference arose because the rate of duty depended on 
the home consumption value of the article. Under the present 
law it was not possible to overcome the anomaly referred to. 


Lead.—In their report, dated November 22nd, Messrs. 
G. Cawson & Co. stated :— 


t } ` } . 


k , disposition to place A : 
immediate Feaquirenieaue, P orders for anything beyond their 


Messrs. James & Shakespeare report that the price of English 


pig lead on Tuesday, November 25th, had advanoed to £37 164, 


an increase of 50s. for the week. 
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Book Notices.—Technical Paper of the Bureau of 
Standards No. 139, entitled “Some Tests of Light Aluminium Casting 
Alloys; the Effect of Heat-treatment.''"—The mechanical properties 
of a number of different compositions of light cast aluminium 
alloys have been determined, as well as the resistance to the action 
of alternating stresses of threecommonly-used alloys. Comparison 
was made of the resistance of some well-known alloys to corrosion 
in the salt spray test. It was found that the effect of heat-treat- 
ment of cast alloys, consisting of annealing at 500° C. and cooling 
in air from that temperature, followed by aging for several days 
before testing, produced an increase in the tensile strength and 
the hardness, with an attendant decrease, usually, in the elonga- 
tion. The application of such a heat-treatment to light aluminum 
castings seems to have commercial possibilities. 

“The I.E.E. Regulations for the Electrical Equipment of Ships.” 
First Edition. September, 1919. Pp. xvii + 62; 13 tables. 
London: E. & F. N. Spon, Ltd. Price 3s. 6d. net cloth ; 2s. 6d. net 
paper covers. 

“ Technical Schools, &c. (Amending) Regulations (No. 2), 1919."— 
Draft, dated October 28th, 1919, of the regulations proposed to be 
made by the Board of Education. London: H.M. Stationery 
Office. Price ld. 

“The Principles of Electrical Engineering and their Appli- 
cation.” By G. Kapp. Vol. II. Pp. viii - 388; 173 figs- 
London : E. Arnold. Price 18s. net. 


Electrical Wages in New Sonth Wales.—On behalf of the 
Electrical Trades Union of New South Wales, an application was 
made before Judge Rollin, in September. for a variation of the 
award governing the industry covered by the Government Railway 
and Tramways (Electricians') Board. According to the Sydney 
Daily Telegraph, Mr. H. J. Wormald appeared for the Govern- 
ment Tramways Electrical Branch Workers’ Association, and Mr. 
Bretnall for the Railway Commissioners. By consent, his Honour 
varied the award as follows :— 

Electrical fitters, 15s. a day, with an extra 6d. a day when 
employed at the power house; electrical tests and electrical 
mechanics on running testers, 15s. 6d. a day ; battery mechanics, 
15a.; electrical mechanics, 14s. ; mechanics on construction line, 
138, 8d. ; maintenance linesmen, 14s. 8d. ; cable jointers, 15s.; arc 
lamp trimmers, 12s.; overhead line testers, 10s. 10d.; railway 
electricians, Sydney yard, 14s. 6d., when in charge of squad an 
extra ls. a day ; electrician in charge of construction, 16s. 8d., in 
country and suburban sections, £4 18s. a week ; shift electricians 
(D.C. Board power house), 16s. 8d. a day ; sub-station shift elec- 
tricians (probationers), 147. 4d. a day, thereafter, 15s. 4d., 16s., and 
16s. 8d. a day ; assistants, A.C. Board, 12s. 2d. ; dynamo attendant, 
12s. 8d.; battery attendant, 10s. 8d.; shift electricians (country 
and suburban generating stations), 15s. 4d.; senior shift elec- 
tricians (Clyde), 16s. 4d. 


The Iron-Moulders’ Strike. — It is stated that 4,000 
engine-builders at the L. & N.W. works at Crewe have been put on 
reduced time owing to the continuation of this strike and the 
shortage of castings. 

An attempt was made, last week, to reopen negotiations between 
the Engineering Employers’ Federation and the Unions. 

45,000 men were on strike, last week, and it was stated in the 
House of Commons that the number of people unemployed as the 
result of the strike was 75,000. 

More than 8,000 Scottish iron-moulders handed in their notices 
last week. but it was stated on Wednesday that they had with- 
drawn them. 


Electrical Manufacturing in Australia.—In the course 
of a speech at the annual meeting of Amalgamated Wireless 
(Australasia), Ltd., at Sydney, early in September, the chairman, 
Sir Thomas Hughes, said that, realising the national importance of 
the electrical industry, and having proved that the company could 
Manufacture the highest grades of electrical instruments and 
apparatus, the directors looked forward to extending their manu- 
facturing work as soon as the Commonwealth policy of festering 
such industries was definitely assured. The company had one of 
the best-equipped electrical workshops in the State, in which they 
could produce electrical apparatus both for wireless and general 
electrical purposes. If the wireless industry was given every 
Opportunity to develop in that country, their manufacturing work 
would undoubtedly extend. The general electrical section of their 
manufacturing business was now conducted by the Australectric 
Co., which the directors had registered in the company’s name for 
that purpose. The Australectric Co. would also look after the 
agency for the relay automatic telephone system. for which they 
had both the selling and manufacturing rights in Australia and 
New Zealand. 


Engineering Wages.—Men of 18 and over employed in 
the Belfast engineering and shipbuilding trades have been awarded 
an increase of 5s, per week. They asked for 15s. 


The Dutch Lamp Export Veto.—The Dutch Minister 
for Industry announces that as from November 18th the veto 
has been withdrawn on electric glow lamps falling under the 
export embargo on all metals in any form. At the same time, the 
export veto has been removed on the export of pocket electric 
lamps and parts thereof and on the raw materials for their 
production. 


Certified Establishments.— The Ministry of Munitions 

revoked the certificates granted to establishments and under- 
takings for the supply of iight, heat, water, power and tramway 
facilities for the purpose of carrying on munition work, 


Liquidations and Dissolutions.—J. FRANKENBURG AND 
Sons, Greengate Rubber Works, Salford.—Winding up voluntarily 
for the purposes of amalgamation already referred to here. 
Liquidator, Mr. F. T. Woolley, 71, King Street, Manchester. 

IRWELL & EASTERN RUBBER CO., Mill Street, Salford.— 
Winding up voluntarily for reconstruction purposes las above. 
Liquidator, Mr. W. Bolton, 46, Pall Mall, Manchester. 

LODGE SPARKING PLUG Co., LTD., 6, Bennett's Hill. Birming- 
ham,—Winding-up voluntarily for reconstruction purposes. 
Liquidator, Mr. F. B. Lodge, St. Peter's Road, Rugby. A new 
company is to be formed with the same name. Meeting of 
creditors at Rugby, December 3rd. Claims must be sent to the 
liquidator by December 31st, 

RENEW ELecTRIC Lamp Co., Ltp.—Meeting of creditors at 5, 
Chancery Lane, W.C., December lat. Claims must be sent to the 
liquidator, Mr. B. B. McCallum, at 5, Chancery Lane, W.C. Winding 
up voluntarily to enter into agreement with the Aladdin Renew 
Electric Lamp Corporation, Ltd. 

ELEOTRO FLUX STEEL Co., Ltp.—Meeting called for December 
22nd, at Pilgrim House, Pilgrim Street, Newcaste, to hear an 
account of the winding-up from the liquidator, Mr. B. A. 
Fitzgerald. 

WARWICK & OLDHAM, electrical engineers, 124, Well Lane, and 
162, Whetstone Lane, Birkenhead.—Messrs. N. Warwick and H. 
Oldham have dissolved partnership. 

TILLING STEVENS, LtTp.—Winding up voluntarily for reson- 
struction purposes. Liquidator, Mr. M. Lancaster, 1, Basinghall 
Street, E.C. 

GILBERT WHITE ENGINEERING Co., electrical and motor 
engineers, 33, King’s Road. Hay Mills, Birmingham.—Mr. N. W. 
Gilbert and T. W. White have dissolved partnership. 


Parliamentary Notices.—A number of applications 
which are being made to Parliament for electrical powers appear 
in the London Gazette for November 21st and 25th. Several applica- 
tions are by Corporations for powers to run motor-umnibuses and to 
require bodies and persons working any such service to sontribute to 
the maintenance of the roads and etreets. We shall refer to the 
applications in the usual form when the collection is complete. 


Trade Announcements.— Owing to increased business in 
the electrical and general‘ engineering contracting department 
hitherto carried on by the Canute Airplane Co., Ltd., Sugar House 
Lane, Southampton, a new company was registered on Nov. 14th, 
which will trade under the name of CRAY INSTALLATIONS, LTD., 
with office, showroom, and stores at 72B, High Street, South- 
ampton. Catalogues are desired. Captain J. Young, A.M.I.E.E., who 
since his demobilisation from the R.A.F. in May last has managed 
the department, has been appointed managing director of the 
company. 

Messrs. VICKERS, LTD., have bought St. Ermin's Hotel, West- 
minster, for office purposes, at £400,000. 

The premises lately occupied by Mr. H. Nessi at 46, Market 
Street, Heywood, are to be opened by Messrs. T. FEARING & Co., 
electrical engineers. 

Among the new joint-stock companies registered in Scotland 
during the week was T. A. KINNAIRD & Co., electrical and 
mechanical engineers, Greenock. with a capital of £25,000 in £1 
shares. 

The Enterprise Manufacturing Co. have appointed the DAWsoNn 
ELECTRIC Co., of St. Peter's Church Walk, Nottingham, as their 
sole agents for Nottinghamshire and Lincolnshire. 

Mr, J. F. Buauass, who for some years has been manager of 
the electrical department at Messrs. T. C. Keay, Ltd., Dundee, and 
Mr. W. E. JAMIESON, A.M.LE.E., who has been on the engineering 
staff of the Dundee Corporation electricity department since 1910, 
have started in business as electrical engineers at 65, Trades Lane, 
Dundee. A private limited company is in course of formation. 
They desire to receive catalogues. 

Messrs. J. A. KINNAIRD & CO., LTD., who have just commenced 
business as contracting electrical and mechanical engineers at 
10, Blythswood Square, Glasgow, desire to receive manufacturers’ 
catalogues of electrical machinery, appliances, switchgear and 
accessories. 


New French Electrical Companies.—The following new 
companies have been formed :—Hurrise et Cie.; capital, 220,000 
fr.; trade in electrical material, representation, importation and 
exportation ; offices, Levallois. Compagnie Générale de Téléphonie 
et Electricité, Paris ; capital, 1,000,000 fr.; manufacture and sale 
of electric and telephonic apparatus. Compagnie Nomande 
d'Exploitations Electriques ; capital, 100,000 fr. ; offices, Paris. 
Société des Appareils, Electriques ‘ Pax,” Paris ; manufacture and 
sale of ` Pax ` magnetos, converters, and other electric apparatus ; 
capital, 600,000 fr. La Téléphonie Universelle, H. Lederlin etiCie., 
Paris; installation and upkeep of telephone apparatus in France 
and abroad ; capital, 120,000 fr. Tuzet, Pradeau et Sigaud, Paris ; 
capital, 110,000 fr. ; oversight and carrying out of all kinds of 
electric works. Dodo et Prévost, Paris; capital, 58,000 fr. ; 
electric installations and supplies. Société pour 1'Exploitation 
des Procédés et Brevets des Usines Jean Gallay, Puteaux, Seine ; 
capital, 800,000 fr.; metallic appliances applicable to electrical 
uses. 

Under the style of “ La Pébéo,” has just been formed, at St. Marcel, 
a suburb of Marseilles, a company with a capital of 525,000 fr., for 
the manufacture of litharge, minium, colours and oxides of lead 
by means of electricity. 

The hitherto unused deposits of quartz in which the Departement, 
de la Lozère abounds are about to be utilised by a newly-created 
company, which proposes to set up electric smelting works at 
Marvéjols, in that department. 
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Catalogues and Lists.—MrTat. INDUSTRIES, LTD., 
Sunbury-on-Thames. Pamphlet on rendering iron and steel 
rustless by an improved process of sherardising. 

THE Quasi-ARc Co., Lro.. 3, Laurence Pountney Hill, Cannon 
Street, London, E.C.4.—Pamphlet dealing with welded ships in 
ateel and iron by the quasi-arc process of electric welding. 

AUTOMATIC AND ELECTRIC FURNACES, LTD.. 281-283, Gray's 
Inn. Road, London, W.C. 1.—Leaflet dealing with a new electric 
radiation furnace ; heat treatment bulletin, No. 16, on the magnetic 
scleroimeter and its uses. 

STERLING TELEPHONE & ELECTRIC Co., LTD., 210, Tottenham 
Court Road, W. 1:—" Souvenir of Sterling Progress,” recording 
the development of the business from its establishment by Mr. Guy 
Burney in 1900 to the present date : the souvenir contains admir- 
able half-tone illustrations of all departments of the offices and 
Dagenham works, where 2,500 hands were employed during 

e war. 


Petrol Control Department Closed.—The Petrol Control 
Department, 20, Berkeley Street, W. 1, was closed down on Novem- 
ber 22nd. All further communications in connection with the 
matter hitherto dealt with by that Department should be addressed 
to Mr. P. G. L. Webb, C.B., C.B.E., at the Patent Office, 25, 
Southampton Buildings, Chancery Lane, W.C. 2. 


Sweden and Australian Trade.—The journal published 
by the Swedish Chamber of Commerce at Sydney, recently 
published an article giving a survey of the trading possibilities for 
Swedish firms in Australia. After referring to machine tools. 
internal combustion engines of small powers and suction gas 
engines of up to $00 H.P., the journal raises the question of elec- 
trical machinery and accessories, for which Australia offers a great 
market right from small lamps up to generators of 5,000 Kw. 
Electric tramways are stated to be destined to supersede omnibuses, 
and all new vehicles are being built on the electric system. In the 
case of the railways, which are owned by the State, preparations 
are being made to change over from steam to electric traction. 
The State of Victoria is the most advanced in this respect, as one 
of the largest suburban lines has been reconstructed at a con- 
siderable expenditure, but this is only a beginning as the other 
lines in the State are to be similarly transformed as soon as 
possible. IJtis expected that the underground railway which is in 
course of construction at Sydney will be equipped for electrical 
operation, and the opinion prevails that the other railways in New 
South Wales will also be converted to electric traction. It is 
added that all the railways in Australia will be transformed to 
electrical working in the course of time. 


LIGHTING AND POWER NOTES. 


Bath.—Loan.—'he E.C. is asking for permission to 
borrow £15,000 for the provision of new mains to be laid in the 
Tiverton district. 


Batley.— Price INcRease.— The price of electricity has 
been increased for power and heating by a further 15 per cent., 
making a total war advance of 115 per cent. 


Bingley.—Prict Inckease.—It has been agreed to pay 
Bradford Corporation 2°009d., instead ot 1°842d., per unit for elec- 
tricity supplied for tramway purposes, with the proviso that the 
agreement shall be revised yearly, instead of every five years, the 
next revision to be made in 1920. 

The Electricity and Tramways Committee recommended the 
T.C. to increase the price of electricity for lighting, heating, and 
power purposes. 

Blackburn,—ELecrriciry v. Gas.—The Board of 
Guardians has found its gas supply so costly that a Sub-Com- 
mittee has gone into the matter, and reported that by adopting 
electricity the Board could effect a saving of 25 per cent. on the 
lighting bills. 


Carisbrooke and Northwood,— OVERHEAD) TRANSMISSION. 
—The Isle of Wight E.L. and P. Co. has applied to the B. of T. for 
permission to erect overhead lines in the district, at a pressure of 
2,600 volts. 


Chesterfield.— Loans.—The Corporation is advertising 
for loans for several public works, the chief of which is the exten- 
sion of the municipal electricity works, 

PRICE INCREASE.—At the meeting of the T.C., on December 
2nd, a resolution will be moved that on and from the last meter 
readings the present total charges for electricity for private and 
public lighting will be further advanced by an amount equivalent 
to 75 per cent. on pre-war rates. 


Dover.— Minimum CuHarce.—The T.C. is to re-consider 
the imposition of a minimum charge of l{s. per year for 
electricity. 


Dundalk.—SHoP Licutinc.—The U.C. has recommended 
the restriction of shop lighting for the present owing to the heavy 
load demanded during the winter and risk of failure in electricity 
supply during the replating of a storage battery. It was reported 
that no new electrical connections could be made because of 
shortage of meters, which were, however, on order. 


Epsom,.—Prick Increase.—The U.D.C. ie applying 
for an order to increase the charge for electricity from 8d. to Is, 
per unit. The B.D.C. objects on the ground that it would be more 
economical for the U.D.C. to obtain a supply in bulk. 


Eston.— Prov. OgpER.—The U.D.C. is applying for a 
prov. order to supply and distribute electrical energy for public 
and private purposes. . 

Glasgow.— MERCURY RECTIFIERS.— Councillor Sadler, 
sub-convener of the E.C., and Mr. W. W. Lackie, electrical engineer, 
have submitted a report on their recent visit to Switzerland. in 
connection with the proposal to install Brown, Boveri mercury- 
vapour rectifiers at the electricity works. It is pointed out that 
the rectifiers are more efficient and economical than mechanical 
converters. The principal points noted were :—Bilence in opera- 
tion, which was of benefit if sub-stations were erected in housing 
areas ; small space occupied, and light weight; small amount of 
attendance necessary ; absence of heavy running machinery : and 
the rapidity with which starting up and shutting down could be 
effected. The Committee is to ask for a definite quotation for au 
installation of rectifiers, to consist of four cylinders, each of 
330 H.P., to be installed in Waterloo Street sub-station. The 
current price of a 330-H.pP. motor-generator or rotary converter 
was about £1,600, and the rectifier would be no less, .but the 
annual saving would warrant the capital expenditure involved. 


Guildford. — Exvert ADVICE. — The power users in 
the town have asked the T.C. to consider the advisability 
of negotiating for the purchase of the undertaking of the 
E.S. Co., and have requested the company to appoint an 
independent expert to be nominated by the I.E.E. to report 
on the present condition of the plant, &c., with special 
reference to the stand-by plant, and. condition of the mains, 


Horwich.—E.L. Scoeme.—The U.D.C. has under con- 
sideration the question of an electricity supply, and has received 
the terms of the Bolton Corporation and the Lancs. E.P. Co. for a 
supply in bulk. 


Hexham.— EXTENSIons.—Mr. F. M. Gascoigne, solicitor 
acting on behalf of a syndicate, has completed negotiations for 
acquiring Hexham E.L. Co., as from Deecmber 31st. The 
yenerating plant is to be duplicated, and provision is being made 
to supply energy for power and heating. Messrs. Christy Bros. 
and Co., Chelmsford, are to be retained as technical advisers. 


Holl, Nuw Puant.—In order to avert a breakdown 
such as occurred recently, the E.C. is to purchase new plant, 
estimated to cost £46,000. The engineer (Mr. Herbert Bell) 
explaining the breakdown, said that on November 4th at 4 p.m., 
when the generating plant was carrying a load of about 9,000 KW., 
a disturbance of the division of the load between the A.C. and D.C. 
plant occurred, with the result that the protective apparatus of a 
large number of transformers principally on the positive side of 
the network in the centre of the city operated, resulting in s 
cessation of supply in the case of all users connected with the 
positive side of the network. Normal conditions were restored 
after sundry fuses in the switch pillars which had melted owing 
to overload, had been replaced. During the war, the increased 
maximum demand, which had grown at a slightly lower rate than 
during the five preceding years. was brought about largely by the 
connection of additional power users who were supplied through 
the medium of machinery and apparatus fixed specially for them. 
On the other hand, the lighting demand was, if anything, slightly 
reduced, although the Committee carried out certain extensions of 
turbine plant at the generating station, no corresponding machinery 
was installed for transtorming any of this energy to supply the 
general D.C. network throughout the city. The net result was that 
the total output of transforming plant on the D.c. network was 
slightly less than it was in 1914, and this plant was at present 
seriously overloaded. Immediate steps must be taken, and the 
engineer placed before the Committee certain proposals to be 
carried into effect at once, which included motor converters and 
switchgear, £26,446 ; necessary 6,000-volt feeders to run the above, 
£19,878, or a total of £16,524. These additions are distinct from 
and additional to those arranged for in May last. With regard to 
the new consumers, there were 360 awaiting a supply, and farther 
applications were being received at the rate of about 120 per 
month ; it was essential to use the greatest discrimination in 
connecting consumers, The engineer's recommendations were 
adopted. 

STREET LiGHTING.—In order to bring about effective competition 
with the British Gas Light Co., the Corporation Water and Gas 
Committee is to seek a conference with the Electricity Committee 
for the extended use ot electricity for street lighting. 


Harrogate. YEAR'S WorKING.—The annual accounts 
for the year ended March 25th last, show that the total income 
was £22,333 ; expenditure, £13,830; an amount of £8,503 being 
carried to net revenue account. The maximum supply demanded 
was 1,000 KW.; units generated numbered 2,409,461 ; units sold, 
1,712,428 ; public lighting, 46,853; by contract, 8,820; ‘private 
consumers. 1,656,755. 


Lancaster.—Mains Extenstons.—It has been decided 
to extend the mains to Skerton if the application for energy 
justifies it, and the usual guarantees are entered into, Alderman 
Huntington has been elected chairman of the Electricity 
Committee. 
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Letterkenny. —loan.—The U.C. is to apply for a lonn of 
£10,000 in connection with the E.L. acheme, for which suction gas 
is to be used. 

London.—Disrrict Boarp.—It is understood that the 


L.C.0. proposes to confer with authorities in Greater London now 
owning municipal electricity undertakings, with a view to the 


- preparation of a comprehensive scheme of electricity supply for 


Greater London. 


Mansfield (Notts.).—Loans Sancrion.—The M. of H. 
has sanctioned the following loans :—£20,500 for the extension of 
the plant, £14,000 for new buildings, and £500 for a motor- 
generator. 


Masham.—The U.D.C. is making application to Parlia- 
ment for powers to purchase the Masham and District Electricity 
Co. and the Masham Gas Co. 


Newcastle (Co. Down),—Water Powrer.—Mr. Shannon, 
managing director of the E.L. Co., recently received a deputation 
with regard to an improved service. The Earl of Roden has refused 
permission for the use of water passing through Tullymore Park 
to provide an auxiliary system, and the question of utilising the 
water in the Glen River is being considered, 


Portumna (Co. Galway).—ExTENsIons.—The E.L. and 
P. Co. proposes erecting a power house. 


Risca.—Biut.—The U.D.C. is applying for powers, by 


means of a Bill in Parliament, to supply electricity. 


St. Helens (Lancs.).— £28,000 CONTRACT Lost.—The 
daily Press reports that the tender of a Swiss firm for a turbo- 
alternator and condensing plant for the electricity works was 
accepted by the Council on the 20th inst., the price being £28,000, 
or £4,178 less than the lowest British offer. The Swiss firm 
guaranteed a fixed price, while the British price had already risen 
1$ per cent. owing to the increase of wages. 


St. Mellons.— Prov. ORDER.—A pplication ig being made 
by the S. Wales E.P. Distribution Co. for a prov. order to empower 
it to supply electricity to 15 parishes in the R.D. of St. Mellons. 


Tredegar. —B1Lı.—The U.D.C. is seeking powers, by 
means of a Bill in Parliament. to supply electricity, acquisition of 
land for a generating station, laying of mains, &c. 


Walkden.— ExTENsIons.—The Lancashire E.P. Co. is 
building a sub-station in Gampbell Street, near the Walkden 
Spinning Co.s large new mill. The Earl of Ellesmere is also 
having additional electrical installations put down in connection 
with his local collieries and workshops. i 


e 
TRAMWAY AND RAILWAY NOTES. 


Bradford.—CoLLIisrox.— While a car was being changed 
from one set of lines to another, it commenced to run down a 
steep incline towards the city after the trolley pole had been taken 
off, A man on the car tried to apply the brakes, but without 
avail, and the car collided with another. Both cars were badly 
damaged, and one man was injured. 


Cardiff.—Mr. Arthur Ellis informed the Tramways and 
E.L. Committee that if the tratħic remained at its present density they 
could find work for 200 tramcars, instead of the 100 now in com- 
mission out of the 130 which the department owned. A suggestion 
that half fares for children should be allowed, was deferred for the 
Consideration of the new tramways manager in succession to Mr. 
Ellis. It was reported that the Council would be advised to 
Separate the offices of electrical engineer and tramways manager, 
An unusually long list of 258 applicants for electricity was 
received, and it was stated that there was still great difficulty in 
getting cables and meters, 


i Chesterfield—Fare INCREASE.—The tramway fares 


ave been increased, and on man of the sections 14d. f 
been introduced. y sections I3d. fares have 


Dover.—VTimue EXTENSION.—The Ministry of Trans- 
aah has informed the R.D.C. that an interim extension until 
ebruary, 1920, for the construction of the Dover, St. Margaret's, 
and Martin Mill Light Railway, sanctioned in 1909, has been 


kranted, pending consid ; aa 
EEan g eration of the application for a five years 


Edinburgh, —PRrorosep FARE REVISION.—In a joint 
a to the T.C., the City Chamberlain and the tramway manager 
itd ae a revision of fares. The establishment of a minimum 
; B and the reversion to the 14d. stages, which were abolished 

uly lst, was suggested. To meet the deficiency of £21,543 


they recommend that the present 1d. stages, which averaged 1,500. 


fate should be abolished, and that the old lid. stages, averaging 
ae i 527 yards, be reintroduced. The stages for 2d. and 3d. 
= a remain as at present. For children a half-fare was recom- 

ended as the rate which should be charged, but with a 


minimum of Id. Only workmen’s return tickets should be issued 
to persons travelling on cars leaving any terminus before 7.45 a.m. 
on week-days, and available for return at any time during the same 
day. These workmen's tickets would be at half-price. It was 
estimated that the various changes referred to would produce an 
increased revenue of £769 per week. A deficit of £5,394 would be 
left, and it was suggested that this should be carried forward to, and 
met out of, the revenue for the year 1920-21. a ae 


Egypt.—Turbulent scenes have occurred again similar 
to the events in March and April. last. Since the prohibition of 
demonstrations, the practice of taking poasession of the. tramoars 
and compelling the drivers to follow certain routes hag. been 
adopted. It is reported that the tramway cars were withdrawn on 
the 17th inst., and that in Alexandria the lines have been torn up 
by the mob. | 


Grindleford-Hassop. — RAILWAY ELECTRIFICATION, — 
The scheme for the construction of a new railway through the 
Peak, from Grindleford to Hassop, will link up the Dore and 
Chinley line with the Derby and Manchester main line. The new 
railway will be worked by electricity for both classes of traffic, 
the electric power being obtained from the River Derwent at 
Calder cotton mill, which haa been acquired, and will now cease to 
be used for cotton spinning. 


Halifax.— BIL1..—Sanction has been given by the T.C. 
for the promotion of a Bill in Parliament seeking powers for 
extension schemes on the Corporation tramways outside the 
borough boundary, viz., Salterhebble to Elland, and Hebden 
Bridge to Whitley Arches (thus linking up with the ‘buses 
belonging to the Todmorden Corporation). Within the borough 
two new lines are also projected—in Southgate and at Dudwell for 
the further development of the circular route sections. The Bill 
will also secure authority for the raising of the present tramway 
fare of Id. per mile to 2d. 

FARES.—The Corporation Tramways Committee is to abolish the 
the ,d. trainway fares for part distances, after the first mile has 
been covered, and make a charge of ld. The fares on routes over 
one mile in length will be 2d., instead of 14d. . 


Hastlogs,—()VERHEAD Sysrem.—The Tramway Com- 
pany has applied for powers to work the sea-front tramways on 
the overhead system, instead of by the present surface-contact 
system. 


Huddersfield.—BıLLs.—'The Corporation is promoting 
two Bills in Parliament, under which powers are being sought to 
extend the tramways. This includes the construction of a line 
from Fixby to Brighouse, terminating by a junction with the 
existing Halifax tramway. It is also desired to alter and increase 
the fares, rates, and charges in respect of the tramways, and 
powers are asked for to run motor-‘buses beyond the borough. 


Light Rallways.— Sir A. Boscawen stated in Parlia- 
ment. last week, that proposals for the construction of light rail- 
ways in the agricultural districts had been received from 19 
County Councils ; the total mileage was 968 miles, but, so far as 
he was aware, no constructional work had actually been begun. . 


London.—/..C.C.—Tramway Exrenstoxs.—lao Parlia- 
ment last week, Mr. J. Skinner called attention to the action of 
the Office of Works in not permitting the posting of notices in 
Hyde Park calling attention to the proposal to run tram ways 
through the park. The effect of the action of the Office of. Works 
was, he said, that the House of Commons would be prevented 
from considering the scheme. Mr. H. H. Gordon said there had 
never beeu a case in which a Borough Council had refused to allow 
the L.C.C. under similar circumstances to comply with a technical 
legal requirement. It had been left to the Government to take 
this action to stop the scheme coming before Parliament. Mr. 
W. J. Squires (chairman of the Highways Committee) said he 
looked to the Government to explain its reasons for refusing to 
sanction that was asked for. The Council's Parliamentary officer 
did all he could to get the notices placed in a legitimate way, and 
if the Government refused, the onus must be upon them, 

ACCIDENTS,—Two tramcars collided on Thursday, last week, in 
the Old Kent Road ; three persons, including a motorman and 
conductor, were injured, 

A line of L.C.C. tramcars, nearly a mile long, was held up by a 
breakdown at Vauxhall on Wednesday morning, last week, f 

TUBE EXTENSIONS.—Powers are sought, under a private Bill 
promoted by the Central London Railway Co. and the Metropolitan 
District Railway Co., to link up the Central London tube with the 
railway to Richmond. A short stretch of the tube extension 
would be carried from a point underneath Uxbridge Road to the 
Shepherd's Bush Station of the Metropolitan line. It is proposed 
in the same connection to electrify the line from Shepherd’s Bush 
to Richmond. Under a separate Bill the combined underground 
electric companies ask for legislative authority to increase or alter 
fares and rates. : 


Preston.—NEW Cars.—Six single-deck cars are recom- 
mended to be purchased from the Sheffield Corporation, at a coat 
of £350 each. The engineer is to submit an estimate of the cost of 
covering the fronts of all the Corporation's cars. | 

YEARS WORKING.—The annual report on the tuamways under- 
taking for the year ended March 31st shows that the revenua 
totalled £77,930; working expenses, £52,877>; gross _ protity 
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£25,064; old tramway debt, £1,290; total, £16,761, lcaving a 
balance of £8,289. Revenue was increased from £63,498 by 
£14,433. Large additions to the renewals fund would be neces- 
sary, the cost of relaying now being £8,000 a mile, against £4,000 
pre-war rate. 


Railway Electrification—Sir Eric Geddes, Minister of 
Transport, mentioned during the Electricity (Supply) Bill debate 
that schemes of electrification were under consideration by the 
Midland, Great Eastern, South-Eastern, and Brighton Railways. 


St. Annes-on-Sea.—Bu...—The U.D.C. is to apply to 
Parliament for a Bill to enable it to purchase the Blackpool- 
Lytham tramway undertaking, at £140,000. The section of the 
line in Lytham, the Council proposes, should be purchased by the 
Lytham Council, and leased to St. Annes, or, alternatively, that the 
whole line be managed by a joint board. 


Swansea.— TRAMWAY SCHEME ABANDONED.—The T.C. 
is to obtain powers to supply certain routes with omnibuses, a 
scheme for constructing tramways,at an estimated cost of £45,000 
a mile, including street widening, being dropped. 


Continental. — GERMANY. — The Times states that 
municipal tramway employés of Greater Berlin have decided to 
break away from the Union of Transport Workers, as they are 
unwilling to take part in hopeless strikes. 


TELEGRAPH AND TELEPHONE NOTES. 


Empire Wireless Chain A Committee has been 
appointed to prepare a complete scheme of Imperial wireless com- 
munications. The members are:—Sir Henry Norman, M.P. 
(chairman), Mr. F. J. Brown, Rear-Admiral F. L. Field, Sir John 
Snell, Prof. J. E. Petavel, Dr. W. H. Eccles, Mr. J. Swinburne, and 
Mr. L. B. Turner. Secretary, Brig.-General S. H. Wilson ; 
assistant secretary, Lieut.-Colonel C. G. Crawley. Communications 
in connection with the Committee should be addressed to the 
Secretary, 2, Whitehall Gardens, London, S.W. 

The Committee, which was appointed by the Secretary of State 
for the Colonies, as Chairman of the Imperial Communications 
Committee, and with the approval of the Cabinet, will consider 
what high-power wireless stations it is desirable on commercial 
and strategic grounds that the Empire should ultimately possess ; 
estimate the capital and annual costs of each station, and the life 
of plant and buildings ; examine the probable amount of traffic 
and revenue which may be expected from each station ; and place 
the stations recommended in their order of urgency. 


Italy. — The tariff for telegrams abroad has been 
increased 50 per cent. owing to the high rate of exchange. 


Norway.—The Stavanger wireless station was ready for 
use about 12 months ago, but the Marine Department of the U.S.A., 
which took over the wireless service during the war, did not allow. 
communication with Stavanger until November 20th, when traffic 
with America was opened. As soon as the Peace Treaty is 
ratified, Stavanger station will be taken over by the International 
Marconi Co. 


Paciflc Cable Project.—A marine cable by the northern 
route, connecting Cape Flattery, Washington, and Asia by way of 
Alaska and the Philippine Islands, is practical, and should suffer 
no interference from ice, is the opinion of War Department 
officials expressed in a report submitted to the Senate Commerce 
Committee considering legislation authorising the laying of a new 
trans-Pacific cable. The report, says the 7. and 7. Age, also 
recommends two auxiliary routes, One would be through arrange- 
ments with the wireless station at Anadyr, Siberia, to forward 
messages to Viadivostock, as the wireless station at Nome, Alaska, 
now can work with that station. The other would be the use of 
the present Alaskan cable to Valdez, Alaska, where & wireless station 
could be constructed to work with another station on the western 
limits of the Aleutian Islands, from which point a cable line could 
be constructed extending 1,600 miles to the Japanese Islands. 


Sweden.—A wireless service, supplementary to the cable 
service, began on the 19th inst. between this country and Sweden. 
Messages intended for it should be marked “ Via wireless,” and 
handed in at a post office. The rates will be the same as by cable, 
namely, 24d. a word for ordinary telegrams, and 1d. a word for 
Press telegrams. 


Urngnay.—A decree, authorising the resumption of tele- 
yraphic communication with Germany has been issued by the 
Uruguayan Government, 


Wireless Telephony.—A notice to airmen, issued by the 
Air Ministry, states that Ithe wireless telephony stations at the 
serodromes at Hounslow and Lympne are now working on 900- 
metre wave length. The registration marks of aircraft should be 
used as the call signs in making or receiving signals by wireless 
telegraphy or other methods of communication, except when 
opening up communications by means of visual signals, when the 
usual methods should be employed. 

è 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the pa À indicates 
the issue of the ELECTRICAL REVIEW in hich the " Official 
Notice" appeared.) 


OPEN. 


Australia. —SYDNEY.—City Council. January &th, 1920. 
Electric Lighting Department. Outdoor H.T. switchgear (specifica- 
tion 566) ; air-brake switches (specification 565). Electric Lighting 
Department, Town Hall.—Zenders. 

January 14th, 1921. N.S.W. Railways and Tramways Depart- 
ment. 70 3-phase induction motors for terminal wheat elevator.” 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No, 558.* 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583. 
(September 19th.) 


Belfast. — December 22nd. Electricity Department. 


Steam, water and other pipework for the New Harbour power 
station. (See this issue.) 


Bolton.—December 10th. Electricity Committee. £.H.T. 
switchgear for the Back-o’th’-Bank generating station. (November 
21st.) 

Bournemouth,—December 15th. Tramways Committee. 
20 bogie electric tramcars. Mr. J. Bulfin, General Manager. 
Tramways Office, Lansdowne Crescent. 


Dublin, —December 10th. 12 months’ supply of electrical 
supplies. Mr. N. Proud, Secretary, Port and Docks Office, Westmore- 
land Street, Dublin. 


London.—.C.C. December 9th. Overhead electrical 
equipment, low-tension cable, and laying stoneware ducts, &o., in 
connection with the construction of the Lee and Eltham tramway. 
(November 14th.) 


Londonderry.—December 18th. Electricity Department. 
Two 500-Kw. rotary converters with transformers, E.H.T. cubicles 
with switchgear, L.T. D.C. panels, cables, &c. (November 31at.) 


Manchester. — December Ist. Rivers Department. 
Supply, &c., at Davyhulme sewage works, Urmston, of three 
30-H.P., three-phase, induction motors, &o, Secretary of Rivers 
Department, Town Hall. 

December 24th. Electricity Committee. Specification B1 : two 
25,000-KW. and two 1,000-Kw., three-phase turbo-alternators, with 
condensing plant, &c. (November 14th.) 


Plymouth.—December 5th. Corporation. Two water- 


tube boilers. (November 14th.)| 


Southampton.— December 1st. Electricity Department. 
12,000 tons of small coal for 6 months from January ist, 1920. 
Mr. H. 8. Ellis, Borough Electrical Engineer, Electricity Worke, 
Weatern Shore, Southampton. 


South Africa.—J OHANNESBURG.—January 8th. Muni- 
cipal Council. Copper wire, cable insulators and steel poles 
(Contract No. 548). Specification from Town Clerk, Municipal 
Offices, Johannesburg.—B. of T. Journal, 


Tynemouth.—December Ist. Electricity Department. 
Cable. (October 31st.) . 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


CLOSED. 
Dumfries.—T.C. :— 


E.L. installation, Town Hall and offices.—Dumfries Electricity supply Co, 
£70. 


Edinburgh.—The following is a list of the firms who 
tendered for the much-discussed Corporation contract for large 
turbo-alternator plant :— 


Brown, Boveri & Co., Ltd., Baden, Switzerland. 
Oerlikon, Vevey, Switzerland. 

Escher, Wyss & Co., Zurich, Switzerland. 

J. Howden & Co. 

Daniel Adamson & Co. 

Richardsons, Westgarth & Co., Ltd. 

Fraser & Chalmers, Ltd. 

British Thomson-Houston Co., Ltd. 

Parsons & Co. 

Belliss & Morcom, Ltd. (Vickers alternators). 
English Electric Co. 

Belliss & Morcom, Ltd. (G.E.C. alternator). 
British Westinghouse Co., Ltd. 


Grimsby.—T.C. Accepted. 


station extensions :— 
Converting plant, £12,693.—Metropolitan-Vickers Electrical Co., Ltd. 
80-ton electric travelling orane, £2,185.—Stothert & Pitt, Ltd. 
Well boring, £694.—Smith & Son. 
F.H.T, switchgear, £4,773.—New Switchgear Construction Co., Ltd. j 


In connection with power- 


Vol. 85. No. 2,192, November 28, 1919.) THE ELECTRICAL REVIEW. 691 


Government Contracts.— Thc following contracts werc 
placed during October, 1919 :— | 


MINISTRY OF MUNITIONS (Wak OFFICE). 


Rewinding, testing and erection of turbo-alternator.—General Electric Co., Ltd. 
Inpia OFFICE (STORE DEPARTMENT), 

Baudot apparatus.—Flliott Bros., Ltd. 

Telephone apparatus.—Peel-Conner Telephone Works, Ltd. 

Bronze wire.—F. Smith & Co., Ltd.; Shropshire Iron Co., Ltd.; T. Bolton and 
Sons. 

Condensers.—Automatic Telephone Mfg. Co., Ltd. 

Copper wire.—Elliott’s Metal Co. ; Shropshire Iron Co., Ltd. 

Core cable.—Siemens Bros. & Co., Ltd. 

Insulator cups.—Taylor, Tunnicliffe & Co. 

Dynamometers.—Heenan & Froude, Ltd. 

Dynamos.—J. Stone & Co., Ltd. 

Engines.— Lancashire Dynamo Co., Ltd, 

Fans, &c.—Veritys, Ltd. 

Insulators.—Bullers, Ltd. 

Motors, &c.—Lancashire Dynamo Co., Ltd. 

Transmitters, &c.—Creed & Co. 

Radioscopic stands.—Newton & Wright, Ltd. 


Post OFFICE. 


Layiog conduits (short lengths, non-continuous).—City of London: J. A. 
Ewart, Ltd; Stepney: J. A. Ewart, Ltd.; Fulham, Battersea, Wandsworth 
and Merton: J. A. Ewart, Ltd.; Camberwell: W. H. Wheeler & Co., 
Ltd.; Hornsey: O. C. Summers; Kensington, &c.: O. C. Summers ; 
Willesden, &c.: O. C. Summers; Finsbury, Holborn and Shoreditch : 
D. R. Paterson, Ltd.; St. Pancras: D. R. Paterson, Ltd.; Westminster 
and Chelsea: J. Mowlem & Co., Ltd. 

Laying ducts, Gondon—Manchester.—(Derbyshire—Manchester, section IV) : 
J. F. Hodge & Co.; London-—-Manchester (Old Stratford—Loughborough, 
section III): W. Hodge & Sons. 

Laying ducts and pipes.— London—Manchester (Old Stratford—Loughborough, 
section V.).—_W. Hodge & Sons. 

Laying ducts, pipes and troughing.—Isle of Dogs: J. Mowlem & Co., Ltd; 
Enfield (Grange Park): Grounds & Newton. 

Laying ducts and troughing. — Streatham (Woodburne Avenue): W. H. 
Wheeler & Co., Ltd. 

Telephone exchange equipment extension, Dublin.— Western Electric Co., Ltd. 

Protective apparatus.—Phcenix Telephone & Electric Works, Ltd; Western 
Electric Co., Ltd. 

Telephone apparatus. — Automatic Telephone Mfg. Co., Ltd.; Peel-Conner 
per phone Works, Ltd.; Siemens Bros. & Co., Ltd.; Western Electric Co., 

t 


Telegraph and telephone cable.—Connolly’s (Blackley), Ltd.; Siemens Bros. 
and Co., Ltd. 

Leclanché cells.—Siemens Bros, & Co., Ltd. 

Earth clips.—Farmer & Co. 

Coating brass bodies with ebonite.—India-Rubber, G.-P. & Telegraph Works 
Co., Ltd.; Western Electric Co., Ltd. 

Conduit.—J. McDougal, Ltd. s 

Cords for telephones.—Phcenix Telephone & Electric Works, Ltd.; Siemens 
Bros. & Co., Ltd. 

doles « Jones & Co., Ltd. 

Insulators.—Bullers, Ltd.; Taylor, Tunnicliffe & Co. 

Spindles for insulators.—Bayliss, Jones & Bayliss, Ltd. 

Cable suspenders.—Spartan Mfg. Co., Ltd. 

Bronze insulated wire.--B.I. & Helsby Cables, Ltd. 

Copper wire.—T. Bolton & Sons, Ltd. ; R. Johnson & Nephew, Ltd. ; Shropshire 
Iron Co., Ltd.; F. Smith & Co., (incorporated with the London Electric 
Wire Co. & Smiths, Ltd.); Wilkes, Sons & Mapplebeck, Ltd. 

Galvanised iron wire.—Rylands Bros., Ltd. 


CROWN AGENTS FOR THE COLONIES. 


Battery materials.—Siemens Bros. & Co., Ltd. 

Electrical fittings.—General Electric Co., Ltd. 

'Telephones.— British L.M. Ericsson Mfg. Co., Ltd.; Siemens Bros, & Co., Ltd. 
Insulated wire.—Hooper’s Telegraph & I.-R. Works, Ltd 

Wireless set.—Marconi’s Wireless Telegraph Co., Ltd. 


H.M. OFFICE or WORKS. 
Engineering services (electric wiring, Alexandra Palace).—Alpha Mfg. Co., Ltd. 


PusBLIC WORKS, IRELAND. 
Electrical work and supplies, Dublin district.—Handley & Robinson, Ltd. 


Kettering.—U.D.C. Electricity Department. 
tower to deal with 170. 000 gallons of water per bour :— 


W. H. Roy & Co., Ltd. ia ea i si .. £8,590 
Film Cooling Towers Co. : ae ay. 2,730 
Premier Cooler & Eng. Co. £2,610, £144 = 2,750 
C. Bradshaw & Co. .. ay ve ia Ps 2,750 
Clyne Engineering Co. (not complete) .. A ses 2,610 
Davenport Engineering Co. (prov. accepted se 2660 


Cooling 


St. Helens.—At the Council meeting the Chairman of the 
Electricity Committee, in submitting a resolution accepting the 
tender of a Swiss firm, said that when the tenders were received 
they found that on the machine which was to cost £20.000. the 
Swiss firm offered a price which was £4,178 leas than the tender of 
any English firm that they could recognise. The tender amounted 
to £28,700 altogether, and the amount above £20,000 was fora con- 
densing plant, which would have to be laid by a Bolton firm. The 
Swiss firm had supplied a machine, after very close inquiry by the 
York Corporation, and it had worked satisfactorily for four years 
without ever needing overhaul. Alderman Bates said they accepted 
the Swiss tender because they guaranteed a fixed price of £20 000, 
which was a very big consideration. The chairman said no 
English firm would give delivery under a penalty, but the Swiss 
firm had guaranteed delivery within 64 months, as compared with 
nine months. The English tenders since their receipt had gone up 
T$ per cent., owing to increases of wages, but the Swiss tender was 
settled at one fignre. Mr. Varley said the York Corporation 
inquired into the conditions of labour and wages in Switzerland, and 
found they were quite satisfactory to the trade unions of that 
country. Mr. Waring said that the idea of giving work to a 
foreign firm infringed on a principle that he was anxious to see 
maintained. Before work was sent abroad every effort should be 
made to get an English firm to do it. He moved that the matter 
be taken back for further consideration. Mr. Tinker, who seconded, 
said that if they accepted a foreign contract in this matter it was 
admitting a principle that could be applied to anything they had 
to purchase. Mr. McCormick said he was at the committee meeting 
when the matter was gone into very carefully, and if they gave 
the work to a British firm it would cost 274 per cent. more. At 


firat he took the same attitude as the movera of the amendment, 
but on reflection he felt he could not justify his position with the 
ratepayers of St. Helens if he spent the extra money in order to 
keep the work in England. Alderman Bates said the Committee 
appreciated that it was a very serious matter for the workers and 
manufacturers of this country, but they could not waste £5,000, 
The amendment was defeated by 16 votes to sever. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Monday, December Ist. At Albe” 


marle Street, Piccadilly. At&5p.m. General meeting. 


institution of Electrical Engineers (Western Centre).—Monday, Decem- 
ber lst. At the Merchant Venturers’ Technical College, Bristol. At 7 p.m. 
Address by Mr. W. A. Chamen. 


(North-Western Centre).—Tuesday, December 2nd. At the Engin- 
eers’ Club, Manchester. At7 p.m. Discussion on ‘ Electricity supply.’ 


(South-Midland Centre).—Wednesday, December 8rd. At the Uni- 
versity, Birmingham. At? p.m. Lecture on “ Dielectrics,” by Mr. G. L. 
Addenbrooke, 


(Students’ Session).— Friday, December 5th. Atthe City and Guilds 
Technical College, Leonard Street, Finsbury, E.C. At 7 p.m. Paper on 
‘*Thermionic Magnifiers,” by Mr. H. M. Barlow. 


Industrial League and Counci)].—Tuesday, December 2nd. At the Council 
Chamber, Guildhall, E.C. At2.80 p.m. Address on ‘‘Government Con- 
trol and Industry,” by the Rt. Hon. Lord Emmott. 


Tuesday, December 2nd. At the Y¥.M.C.A., Tottenham Court Road, 
W. a 7.80 p.m. Lecture on ‘‘ Co-operative Production,” by Mr. T. Owen 
Jacobsen. 


Wednesday, December 8rd. At the Institute of Journalists, Tudor 
Street, E.C. At 5.30 p.m. Conference on “ Scientific Management.”’ 


Society of Technical Engineers.— Tuesday, December 2nd. At the Central 
Hall, Westminster. Address by Mr. C. H. Wordingham. 


(Newcastle Branch).— Wednesday, December 8rd. At the County 
Hotel. At 7.80 p.m. Discussion on ‘fhe Third Party Policy.” 


Batti Wallahs’ Society.— Wednesday, December 3rd, At the Cannon Street 
Hotel. Smoking concert. 


Liverpool Engineering Society.— Wednesday, December 8rd. At the Royal 
Institution, Colquitt Street. At 8 p.m. Paper on ‘‘ Marine Propelling 
Shafting, Bearings and Supports,” by Mr. J. Watson. 


Junior Institution of Engineers.—Friday, December 5th. At 89, Victoria 
Street, 8.W. At7.30 p.m. Paper on "8Some Notes on £.H.T. Switchgear,’’ 
by Mr. E. F. Hetherington, 


(Midland Section).—Tuesday, December 2nd. At 8p.m. At the Uni- 
versity, Birmingham. Inaugural address by the President, Prof. F. W. 
Burstall, on *‘ The Profeasional Status of the Engineer.” 


Technical Inspection Association.—Friday, December 5th. At the Society 
of Arts, John Street, Adelphi, W.C. At 7.80 p.m. Paper on * Inspection 
and Testing of Materials,” by Messrs. R. D. Summerfield and H. J. Davey. 


NOTES. 


Medical Research.— With a (iovernment grant of 
£50,000 per annum, the Medical Research Committee is doing 
much good work, and the report for the year ended September 30th 
last shows that many medical problems, including industrial 
fatigue, are being investigated. As a result of studies of photo- 
synthesis, it has been found that the so-called active ozone 
of fresh country air is not ozone, but nitrogen peroxide, 
and methods have been devised for its safe use as a 
preventive of common infections. Radio-therapy is being 
investigated at the Middlesex Hospital with a quantity of radium 
10 times as great as any amount previously available for similar 
work. It is only a few grammes which the Ministry of Munitions 
collected from gun sights and other instruments of war, but a 
lead safe, weighing 1'5 tons, has been made to contain it. 


Coal Supplies and Prices.—A deputation of representa- 
tives of the Institution of Electrical Engineers, the Incorporated 
Municipal Electrical Association, London electrical supply 
companies, Provincial Electricity Supply Committee of the 
United Kingdom, Association of Municipal Electrical Engineers 
of Greater London, and the Diesel Engine Users’ Associa- 
tion was received, on October 3lst, by Mr. Lee, of the Coal 
Mines Department. The object of the deputation was to bring 
the following matters to the notice of Mr. Lee :—(a) Quality of 
coal supplied to electric power stations ; (b) increase of price per 
ton at the pit mouth; (c) the consequent increase in the cost of 
electricity, and the necessity for increasing the maximum prices at 
which it may be sold tothe public ; (d) restrictions on the sale of 
energy. The views submitted by the deputation were favourably 
received, and after hearing a statement by Mr. Lee the deputation 
was satisfied that a substantial improvement in the position would 
be effected. 


The Fuel and Lighting Order.—The Board of Trade 
announces that the Controller of Coal Mines has suspended those 
provisions of the Household Fuel and Lighting Order, 1919, which 
limited the quarterly consumption of users of gas and electricity. 
The provisions requiring that anthracite, coke, and briquettes 
should be obtained only from the merchant or dealer with whom 
the consumer is registered have also been suspended, 
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.~Btectric Lamp Renewals.-—The statutory meeting of 
the Aladdin Renew Electric Lamp Corporation, Ltd., was held at 
the Oannon Street Hotel, on the 20th inst., Sir Harry Foster, 
J.P., D.L., chairman of the corporation, presiding. The secretary 
having read the notice convening the meeting and the certificate 
of the auditors, the chairman said that there were no resolutions to 
submit. The company, with a nominal capital of £200,000, was 
formed to acquire the assets and business of the Renew Electric 
Lamp Co., Ltd., of. Harrow Road. The assets included the world 
rights of the invention of Mr. F. Harrison, and others for 
permitting the repair or renewal of a broken filament in an electric 
lamp bulb, while retaining the other parts of the lamp in use. 
The capacity of the Harrow Road works had been trebled, and it 
was hoped to have another factory running at Birmingham in the 
new year. Later it was intended to extend operations to Manchester, 
Bristol, and Glasgow, either by establishing factories or licensing 
local: companies. It was possible to supply renewed lamps to 
consumers at a substantial reduction on the present price of new 
lamps. The renewed lamps had been submitted to independent 
trials, side by side with the best new lamps by Messrs. Kynoch, 
Ltd., of Birmingham, and at Faraday House, London. The average 
life of the renewed lamps was found to be 60 per cent. higher, and 
the current consumption per C.P. was 24°8 per cent. leas than new 
lamps. The rights for New Zealand had been sold, and options 
granted in respect of France, Switzerland, India, Canada, and 
Australia. Messrs. Pathé Frères applied for and obtained per- 
mission to take a film of the process of renewal of the lamps for 
exhibition as a public utility, and the film had already been shown 
in London and the provinces. It was thought that a demonstration 
would be of interest to the shareholders, and at the conclusion of 
the meeting the film was shown. Mr. Harrison, the inventor, 
whose services as technical adviser have been retained by the com- 
pany, explained the process step by step. and pointed out its 
simplicity and cleanliness. He said that all the work was done by 
female labour by piecework with satisfactory results. The pip on 
bulb was first removed, and a small hole made through which all 
subsequent operations were carried out. The tools used were few 
in number and quite inexpensive. 


-“U.S.S. “California.” —News from Valledo, California, 
states that the electrically-driven super-Dreadnought California 
was considerably damaged while being launched at Mare Island 
Navy Yard. The brakes failed to hold the vessel as she slid down 
the ways; the ship crossed the narrow channel, and collided with 
the pier on the opposite side. 


- The A.L.E.E. Publication Policy.—'Through its board of 
directors, the American Institute of Electrical Engineers has 
made a radical change in ita policy respecting the publications 
it issues. Heretofore the monthly /Preceedings and the annual 
Transactions have been issued at considerable expense out of the 
general funds of the Institute. Among the recommendations made 
a few months ago by the Development Committee, which made an 
investigation of Institute affairs, was that a policy be adopted 
which would make the Institutes publications, especially its 
monthly, of more value to the members, and yet self-sustaining. 
A similar problem was presented to the American Society of 
Mechanical Engineers a year or so ago, and it was solved by greatly 
expanding its monthly Jvurnal, the expense being met by taking 
on a great deal more advertising than before. In view of the 
evident success of this sister Society's changed publication policy, 
the A.LE E. has followed the precedent. according to the 
Electrical Review, of Chicago, tnis action comes after considerable 
discussion and protest by a number of members against a national 
technical society falling back upon commercial support to relieve 
the membership from sharing equitably in meeting the increased 
cost of operation. Similar protest was made in the A.S.M.E. 
against thus lowering the Society's ethics. 


Ramsay Memorial Fond.— Prof. Arrhenius, the 
Swedish chemist, strongly advocates that Sweden should contribute 
to the Ramsay Memorial Fund and send a Fellow to England for 
research work.— The Times, 


Tungsten Lamp Litigation.—Judge Mayer, in the 
United States District Court, has held, in the case of the General 
Electric Co. r. Nitro-Tungsten Lamp Co., that the defendant has 
infringed the Langmuir lamp patent in so far as it relates to the 
specific claims of a tungsten filament under pressure in a gas. The 
more general claims were not passed on, although intended to mean 
the same, because they might be capable of expansion.— Electrical 
World. 


New York Printers’ Strike Benefits Chicago. —Accord- 
ing to the Electrical World Bulletin, an unusual increase was noted 
in the demand for direct current service in Chicago during October. 
The cause was thought to be extra printing business resulting from 
the printers’ strike in New York. The Commonwealth Edison Co. 
was making an investigation. 


Electric Welding.—About 200 people attended the first 
regular meeting of the American Welding Society, which was held 
on October 24th, when, in addition to other papers, Prof. R. G. 
Hudson presented what was declared by President Comfort A. 
Adams to be the first rational theory of metallic arc welding.— 
Electrical World. 


Municipal Secrecy,— Embarrassed by the publication of 
financial details, Acton Council will not admit reporters to Com- 
mittee meetings.—Zhe Timea. 


Educational.— Mr. John T. Cargill, of the Burma Oil 
Co., has offered £20,000 to Glasgow University for the foundation 
of a Chair of Applied Physics... . -. ... ... 


Electric Winding Gear.—Some time ago a comparison 
was made in the Rerue Generale de U Electricité of the operation of 
winding gear by the Leonard system and by direct three-phase 
motor, the conclusion being reached that the former was indisput- 
ably the superior method. It is now argued that such improve. 
ments have been made in the use of three-phase motors that this 
method is really superior as regards energy consumption. The 
comparison is made having regard to simplicity of operation, 
reliability, shocks to the generating plant, and economy in 
running. | 


An Electric Marking Machine.—Apparatus described in 
the A.E.G. Mitteilungen is intended to replace punches for marking 
machine parts with reference numbers. According tothe Technical 
Reriew, it consists of a 1-KW. transformer with a secondary 
voltage of 1°5 volta. One pole is connected to a metal table, upon 
which the part to be marked is laid, and the other is connected to 
a flexible lead to which a copper point is attached. This point is 
used like a pen, either free-hand or with the aid of stencils. In 
its passage over the surface of the part, the heat generated melts 
the metal, and a permanent marking is produced. - 


Electricians’ Strike.—Demanding reinstatement of four 
members given notice by a local colliery, electricians of the North 
Staffs. branch of the E.T.U. struck work on the 25th inst. 
According to the daily Press, the colliery authorities state that 
they are dispensing with the men’s services simply because they 
are reducing their staff. ; 


Trade Unions’ Amalgamation. — Details of the 
engineering trade ballot onthe proposed amalgamation of Unions 
were announced by the daily Press on Wednesday, as follows :— 
Total number of ballot papers issued, 527,640: total number 
returned, 282,582: votesin favour of the scheme, 239 645 : against, 
42,665. Eight societies secured the number of votes required by 
law, and seven failed ; the Toolmakers by 5 per cent., and the 
E.T.U. by 24 per cent. l a 


Electricai Development.—The activities of the Elec- 
trical Development Association are rapidly growing more extended 
and diversified. Amongst recent publications are notes relating to 
the supply of electricity to the working-class house (new model), 
and to the comparative merits of gas and electricity as regards 
economy of fuel: this week we have received a handsome brochure, 
entitled ‘‘Light in the Home,” with illustrations showing how 
electric lamps should be used to the best advantage, and useful 
hints as to the methods to be followed to ensure good lighting 
without glare ; another pamphlet deals with electric service in the 
household, and a number of leatlets present correct ideas on the 
benefits of electricity in an attractive way. Copies can be obtained 
from the director, Mr. J. W. Beauchamp. 


Whitley Conncils.—A meeting of the District Council 
for Electricity Supply (No. 6, Western Area) was held at the 
Employment. Exchange, Victoria Street, Bristol, on Monday. Novem- 
ber 17th, Mr. H Faraday Proctor in the chair. A Sub-Committee 
was appointed of four members on the employers’ side and four on 
the employés’ side to obtain information and to report to the 
Council on the question of the consolidation of war advances and 
war bonuses into permanent rates of wages, and on conditions of 
labour. A resolution was passed recommending the National 
Council for Electricity Supply to issue a notice to all electricity 
supply undertakings that the Engineering Award dated Nov. ith, 
1919, of ös. per week be paid, except in cases where it has been the 
practice to regulate the wages of the men concerned by other 
awards. A resolution was also passed recommending those under- 
takings which had not already done so to adopt the 47 and 48 hours’ 
working week. i 


About a Peterborough Vacancy.—A correspondent states 
that the Peterborough T.C. received only two applications for the 
post of shift engineer at the electricity works. One was unable to 
carry out repairs to the plant, which is part of the duties, and the 
other was not willing to accept the appointment unless the corpors- 
tion secured a house for him. Neither was appointed. 


Scientific Research.—Applications for the Government 
grant for scientific investigations for the year 1920 should be 
received at the offices of the Royal Society not later than January 
Ist next. 


Inquiries.— Makers of the “ Fernier Superheat Temper- 
ature Gauge,’ Wood’s solder for heat-coil fuses, and electric 
standards of carved wood are asked for. 


Ex-British Westinghouse Association. — The second 
annual re-union dinner will take place in the Holborn Restaurant 
on Friday, January 23rd, at 7 p.m. Invitations to members are 
shortly being issued. Inquiries should be addressed to the Hon. 
Secretary, Mr. L. S. Richardson, 14, Sydney Road, Richmond, 
Surrey. 


Silver Coinage.—The financial Times states that sir 
Henry Haward. Comptroller of the London County Council, and 
Mr. A. L. C. Fell, general manager of the Tramways Department, 
have heen authorised by the Council to give evidence before & 
Departmental Committee on Silver Coinage on condition that such 
evidence is limited strictly to facta, . We os 
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. Jastitation and Lecture Notes.—Institution of Electrical 
Engineers.—lhe opening meeting of the NORTH-WESTERN 
CENIRE was held on tuesday, November Isth, at the En- 
gineers’ Club, Manchester, Mi. AL P. M. lieing, m im- 
wodugng the new president, Mr. d. A. Robertson (Salford 
Borough electrical engmeer), reterred to the tact that that 
geptleman sIX years ago Was the president: of the Scotush 
section, and represented it on the council dn the present 
state ol the electrical industry it was desuable that power- 
station men should be in charge of affatrs, and the business 
experience, tramung, and capacity of Mr. Robertson made 
It certain that they Were in very good hands. Mr. Robertson 
delivered lis presidential address, und a vote of thanks was 
moved by Alderman Walker, seconded by Mr. Pearce, and 
carried unaniunuously. Y 

Society of Technical Engineers.— The Society of Techni- 
cal Engineers wil maugurate its winter catupalgu with a 
mass ineeting to be beld in the Central Hall, Westminster, 
on December 2nd, at v pau., when Mr. C. u. Wordingliat, 
past-president of the Lnsutution of Electrical Engineers, will 
speak. ‘The Society was formed early in 1915; its rules bave 
now been submitted to the Reyistrar for approval in order 
that the society may be formally registered as a trade union. 
Menuibers of the society comprise the great sniddle class be- 
tween Capital and Labour in all branches of engineering— 
men in the technical, managerial, and administrative grades 
Without whose brains the eugineering industry could not 
continue, Whose interests are counnounly overlooked an in- 
dustrial disputes, and who, it is felt, should have a vore in 
any National [Industrial Council that may be set up for the 
engineering Industry. Though the membership of the society 
Is open only to qualitied men who are not engaged in purely 
manual work, at does not exclude scientifically trained pupils 
teaeuporarily engaged in works, nor men who do not possess 
degrees In engineering, because it is realised that im all 
branches of the profession men are to be found who, though 
having no recognised theoretical training, are nevertheless 
doing Valuable work in an adiministrative or technical capa- 
aty. lt is contemplated, however, to raise the qualifications 
for admission gradually so that membership of the society will 
ultimately become a guarantee of professional standing. Dur- 
Ing the past year the membership of the society has continued 
steadily to expand. Branches have been formed in many 
towns throughout the Kingdom, and the members are in 
process of being grouped into sections according to the depart- 
ment of enginecring which they profess. Friendly relations 
have been established between the society and one or two 
existing sectional societies previously formed for the purpose 
of protecting the interests of engineers engaged in the par- 
ticular branch of engineering concerned. The constitution 
of the society is such that it will be easy for such sectional 
sweties to establish very close relations with the society, 
becoming in fact actual sub-sectional groups within the main 
rection of the society without necessarily losing their identity 
or power of self-governinent, subject to the possible subordina- 
ton of the interests of a group to those of the profession us 
a Whole. Federal relations with other societies for other 
industries having similar objects are in process of arrange- 
ment, Engineers and others engaged in adiministrative and 
sunilar capacities In any branch of engineering are invited to 
attend the above meeting or to communicate with the general 
secretary at 102, Beivrave Road, London, S.W. J. 

National Electric Light Association, U.S.A.—The 1920 
Convention will be held at Pasadena, California, from May 
Isth to 2lst. The N.B.L.A. Bulletin being held up by the 
Printers’ strike in New York City, communication with the 
wembers is being maintained by means of a leaflet. 

Illuminating Engineering Society. —On Tuesday, Mr. L. 
'. Martin gave a demonstration of an invention for enabling 
colours to be matched with artificial light, as in daylight. 

_ Physical Society of London.—At the meeting held on 
November I4th, a paper ‘On the Self-inductanee of Single- 
layer Flat Coils,” was read by Mr. S. Butterworth. In the 
discussion, Dr. Eecles recalled the very useful paper published 
by the author some vears ago, giving formule for thick coils. 
He had found these extremely useful. Dr. E. H. Rayner said 
that with formula such as these it was possible with the 
sunplest appliances to construct an inductance to within L per 
cent. of the required vaine. Prof. G. W. O. Howe pointed 
aut that J. Spielrein had developed similar formule. 
- A paper entitled ‘An Experimental Method of Determining 
the Primary Current at Break in a Magneto” was read by 
Dr. N. W. MeTachlan. A condenser is connected across the 
secondary winding to redace the voltage below that required 
to cause sparking at the safety gap. The peak voltage due 
solely to interruption of the current at anv speed is found. 
he interrupted direct current necessary to give the same peak 
Voltage is also found by using a calibrating circuit. The 
magnitude of this current is equal to that broken in the 
magneto, The intluenee of the secondary condenser on the 
Primary current at high speeds is discussed. In the discussion 
Dr. Norman Campbell stated that it was possible to make 
satisfactory measurements on the primary current of a mag- 
neto by inserting in the circuit a small non-inductive resist- 
ance and taking the potential difference across it by means 
ul a rotating © contactor." The total resistance inserted need 
only be 9.03 ohu.: 0.01 for the leads, and 0.02 for the measur- 
Ing resistance. By the use of a suitable potentiometer method 
a change of 0.02 amp. conld then be detected, which was 
ample for practical purposes. 


A new form of Wehnelt interrupter was. exhibited by Mr. 


Newman. A plute of aluminiuw, area 50 sq. cmm., took -the 


place of the icad plate, tbe other electrode being plaununi 
wire sealed in a glass tube. ‘Lhese electrodes were nmuersed 
in a saturated solution of ammnoniwn phosphate made alkanne 
With amnimoma.. Lhis interrupter worked equally well .with 
direct or alternating currents. in the former case the wire 
must be made the poutive electrode. ‘Lhe cell worked with 
a mind potential difterence of 1S volts, but the frequency. 
of the interruptions Increased with the apphed potential 
difference. ne g ES 

MoDERN JLLGMINATION.-~-Mr. L. Griffiths read an mterest- 
ing paper, under the anembers’ prize scheme of the Coventry 
Engineering Society at the Technical Institute, on Novem- 
ber 28th, on the above subject. He pointed out that during 
the war great atweution was called to iighting, and demons- 
trated the value respectively of carbon, metallised carbon, 
drawn wire, and half-watt lamps, and the results obtained 
from Varlous kinds of reflectors. He gave formula showing 
the effectiveness of the types of illuminating devices and. the 
svsteius adopted to overcome glare and shadow. He claimed 
that by efficient lighting an increased output of work could 
be obtained, that the quality of the work was Increased, and 
a greater degree of health and comfort .for the worker» 
enstred at an economie cost. In the discussion that followed 
it was claimed that the metallic lamp gave specially. pood 
results in moulding shops as Jts penetrative power was helpful 
in detecting flaws in the castings. Attention was also called 
to the proper type and adjustinent of reflectors, it. being 
mentioned that in one workshop there was a large balf-watt 
laanp with a ridiculously small opal shade and consequently 
a great waste of light. The lecture was illustrated with 
lantern slides. A 

Ereerkiciry Suprey.—Under the auspices of the Yorkshire 
Section of the Textile [Institute a lecture was delivered at 
Batley, last Monday, on “ Electricity Supply.” by Mr. W. B. 
Woodhouse, engineer and manager of the Yorks. Electre 
Power Co. . 

The British Association.— As is well known the fund 
of this Association, after office expenses are paid. is devoted 
to scientific research. At the recent Bournemouth meeting 
the general treasurer announced that a prominent member. 
whose name he did not wish to mention for the present, had 
offered to start a fund with a donation of £1,000. The 
uaportance of research work need not be dwelt upon; in 
the two days following the announcement the fund was 
raised to a total of £1.475. The Association intends to publish 
in due course a list of names of donors and donations. Further 
particulars may be had on appheation to Prof. J. Perry, at 
Burlington House, Piceadilly, W.1. 


A Newcastle Dance for the E.T.B.1.—l'or several years 
the Newcastle Electrical Contructors’ Association has held 
an annual dinner to which others in the district interested in 
electrical affairs have been invited. This vear a much more 
atnbitious function is being organised. [t has been decided to 
hold a reception, conversazione, supper and dance, under 
the auspices of the Electrical Trades’ Benevolent Institution 
on December 12th at Tilley’s Rooms, Market Street, New- 
eastle-on-Tyne, at 7.30 p.m. A committee representing the 
N.E. Coast contractors, electric supply, and tramway autho- 
rities, factors. and manufacturers has been formed to carry 
out the scheme. The prices are 30s. for a double ticket and 
2is. for a single ticket. The chairman of the Benevolent 
Institution has consented to be present, and Mr. and Mrs. 
R. P. Sloan will act as host and hostess. Jt is hoped that 
it will be possible to hand over a substantial suu: to the 
Electrical Trades Benevolent Fund. Tickets may be obtained 
from members of the committee, or from the hon. secretary, 
Mr. W. Fletcher, 65. Blackett Street, Newcastle-on-Tyne. 


Appointments Vacant.—Charge engineer (£215) for the 
Barnsley Corporation Electricity Department ; telegraph inspectors 
(£250 + £120) for the Gold Coast Govert ment Telegraphs ; tele 
graph mechanician (£250 + £120) for the Nigeria Government 
Telegraph Department. See our advertisement pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway ofivials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Rotherham T.C. 
has increased the salary of Mr. H. Baker, chief clerk in the 
electric light departinent, to £250 per annuw: and that of Mr. 
W. G. Mirks, tramway tratic superintendent, to £300 a 
year. 

Dover T.C. bas increased the salary of the tramway manager 
(Mr. Bosb) to £875 a vear., the advance of £50 to be war 
bonus, and to date from October Ist. 

Mr. J. SavaGe, electrical supermtendent in the Paisley Cor 
poration electricity department, bas been promoted to station 
siperintendent, 

We are informed that Mr- Makin, forinerly chief assistant. 
has been appointed electrical engineer and general manager to 
the Bexley U.D.C, af a salary of £700 per annum. 
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General.—Fulham B.C. Electricity Committee has ap- 
pointed Couneillor J. HAYMAN chairman, and Councillor J. C. 
WADMAN, vice-chairman for the ensuing year. 

Indian Engineering states that Mr. K. B. BuLL, lately 
chiet engineer, Public Works Department, Assam, wall on 
return trom leave in November be appointed chief engineer 
of the hydro-electric survey in place ol the late Mr. G. T. 
Barlow, unde the direction of the cluef engineer, Punjab 
Roads and Buildings Branch. Lieut.-Col. Buttye, R.E., 
D.S.O., has been placed on special duty to examine and 
report on the possivility of a hydroelectric scheme on the 
Sutlej river in the neighbourhood of the projected Bhakra 
Dam where from 50,0UU to 150,000 H.P. can probably be de- 
veloped at a reasonable cost. Mr. C. Lawton, chief electrician 
of the Government telephone service, recently visited Rangoon 
in connection with the recently inaugurated system of Govern- 
ment telephones in Rangoon, and with the proposals before 
the Government of India to acquire the service of the Oriental 
Telephone & Electric Co., Ltd., both in Burma and India. 

Professor J. C. McLennan, F.R.S., is about to return to 
Toronto to resume his duties as Protessor of Physics at the 
University. His services were lent to the British Admiralty 
in 1917, and he has latterly been acting as scientilic adviser 
to the Board of Admiralty. 

The American Electrical Review states that Mr. F. Ginn 
has been appointed chief engineer of the Western Electric 
Co. for Europe, “adding to the stall of this company one 
of the best-knuwn aud highly respected telephone engineers 
outside the United States.” Our contemporary says: *' With 
the outbreak of war, he offered his services and was called 
upon at an early date to organise a department of the Ministry 
ot Munitions which he undertook in a voluntary capacity. 
At the completion of his work he resumed his consulting 
practice. The exigencies of war called for his further service 
in this direction, and be was asked to establish and take 
charge of another departinent which occupied his time from 
1917 until be relinquished the office of controller of stores in 
the Ministry of Munitions lust June to enter the services of 
the Western Electric Co.” 

Mr. W. H. Taylor, A.M.1L.B.E., A.A.L.E.E., previously 
electrical superintendent to the Western Australian Govern- 
iment, and responsible for their electricity supply scheme, 
has been appointed general manager, combining the Govern- 
ment tramways and electricity supply scheme. 

Mr. D. M. Warsox, B.Se., A.M.Iust.C.E., has entered into 
partnership with Messrs. Dodd & Dodd, M.M-Inst.C.E., civil 
and consulting engmeers, of County Chambers, Corporation 
Street, Birmingham. The name of the new firm is Dodd, 
Dodd & Watson. 

Lieutenant J. E. CHAMBERLAIN, City of Edinburgh Fortress 
Engineers (Electric Light Company), has relinquished the 
acting rank of captain on ceasing to command a company. 

Roil of Honour.--Sapper O. W. SLATER, who had been in 
the R.E. since the outbreak of war (after 15 years’ service 
at the Brighton Corporation Electricity Works), has died m 
hospital after meeting with an accident. 

Obituary.—Mr. T. Humpyreys.—Mr. Thomas Humphreys, 
electrical engineer to Messrs. Fothergill & Harvey, Ltd., 
passed away, at Littleborough last week, aged 54 years. It 
is stated that Mr. Humphreys put in the first electric light 
installations in Rochdale at the Market Co.’s premises and 
at the mill of Messrs. John Bright & Bros., before the Cor- 
poration had its own electrical undertaking. He then be- 
came manager for the Rochdale Electric Co., holding that 
position for about 20 years, but just before the outbreak of 
war he went to Messrs. Fothergill & Harvey. He was an 
A.M.I.E.E. 

Mr. W. D. Weaver.—We regret to learn from the Elec- 
trical World Bulletin for November 8th that Mr. William D. 
Weaver, a former editor of that journal, passed away suddenly 
on November Ist, at his home at Charlottesville, Va. He was 
62 vears of age. 


NEW COMPANIES REGISTERED. 


Pearl Pictorial (Foreign and Colonial), Ltd. (160,691).— 
Private company. Registered November 17th. Capital, £10,000 in 6,000 10 
per cent. cumulative preference shares of £1 each and 80,000 deferred shares 
of ls. each. To acquire, develop and/or dispose of the whole or any part 
of the patent rights, trade marks and secret processes in any part of the 
world (except the U.K.) of an invention for improvements in motion illumi- 
nated advertising devices, and to enter into an apreement with E. C. Leach- 
man (vendor), T. Holden and S. Spitzel. The subscribers (each with one 
preference: share) are: T. Holden, 64, Bishops Mansions, S.W., solicitor; T. 
L. Meredith, 31, Grove Avenue, Church End. Finchley, N.83, insurance man- 
acer, The first directors are: E. C. Leachman (managing director) and 
others to be appointed by the subscribers. Secretary: R. C. Haddon. Regis- 
tered office: 11, Ironmanger Lane, E.C. 


Cray Installations, Ltd. (160,596).—Private companv. 
Registered November l4th. Capital, £15,000 in £1 shares. To carry on the 
business of electrical and mechanical enpineers and contractors, manufac- 
turers of agricultural implements and other inachinery, &c. The sub- 
seribers (each with one share) are: E H. Joyoson, Easthill, Bickley, Keni, 
paper manutacturer, C. H. Beadle, Phe Lodge. Winn Road, Southampton, 
engineer; J. Young, 10, Westwood Road, Southatnpton, electrical ehyIncer ; 
D. H. W. Alexander, The Old Mansion, Boldre, Hants, engineer, First 
directors: E. H. Jovnson, C. H. Beadle, J. Young and D. H. W. Alexander. 
Qualification, £500, Solicitor: A. W. Pearce, 6, St. Michael Street, South- 
ampton. Registered office: South Factory, Sugar House Lane, Lower High 
Street, Southampton. 


Marine and Mechanicai Electric Welding Co., Ltd, 
(160,559).— Private company. Registered November 13th. Capital, £10,000 in 
£l shares. To carry on the business of electric arc and oxy-acetylene cutting 
and welding of metals and alloys, engineers, pattern and boiler makers, &. 
The subscribers (each with one share) are: J. W. Snodgrass, 58, West Regent 
Street, Glasgow, solicitor; Marjorie Brown, 38, West Regent Street, 
clerk. The first directors are: J. M. Gilchrist, Aytoun, Sydenham Road. 
Downhill, Glasgow; 1. Ballantine, 34, Queen's Gate, Downhill; A. Woo! 
ward, 6, Palmerston Road, East Sheen, S.W.; and W. Pollock, 3, Lloyd’; 
Avenue, E.C. Qualification, £100. Registered office; 3, Lloyd's Avenue, E.C 


George McGhee & Co., Ltd. (10,747).—Private company, 
Repisterea in Edinburgh, November 13th. Capital, £2,000 in £1 shares. 
Objects: To take over the business carried on by George McGhee as " George 
McGhee & Co., at 30, Eusterhill Street, ‘olleruss, Glasgow, as mechanical 
und electrical engineers. gas engine makers, &c. Agreement with G. McGhee. 
The subscribers (cach with one share) are: G. McGhee, 30, Easterhill Street, 
Tolleross, Glasgow, cngineer; J. Soye, 475, Gallowgate, Glasgow, electrical 
engineer, dhe hrsc directors ure: G. McGhee, J. Soye and K. Soye, Home 
Ferm, Lurgan, Ireland, farmer. Registered office; 30, Easterhiil Street, 
Glasgow. 


Electric Fabrics, Ltd. (160,709).—Private company. Re- 
gistered November 18th. Capital, £3,000 in £1 shares. Objects: To acquire 
a patent granted to C. S. Davidson for the heaung by electricity of sheets, 
rugs, Mattresses, foot warmers and the like, &c., and to enter into an 
agreement with C. 5. Davidson, H. Hawkins and F. J. Hawkins. The sub- 
scribers (vach with one share) are: H. Hawkins, 125-128, London Road, 
S.E.l, ironmonger; P. J. Hawkins, 125-128, London Road, S.E.l, iron- 
monger, The fust directors are: C. S. Davidson, 33, Vicarage Road, East 
Sheen, S.W; H. Hawkins, and FP. J. Hawkins. Registered office: 1%, 
London Road, S.E.1. 


F. W. Cook & Co. (Southampton), Ltd. (160,675).—Pri- 
vate company. Registered November Ith. Capital, £10,000 in £1 shares. To 
take over the business of an elecirical engineer, plumber and gas and hot- 
water engineer, carried on by F. W. Cook at 23 and 24, Bargate Street, 
Southampton, as “PL W. Cook & Co.” The subscribers (each with one 
share) are: E. A. Smia, 3L, Oakley Road, Shirley, Southampton, plumber; 
W. J. Small, 120, Malmesbury Road, Southampton, electrical engineer. The 
first directors are: F. W. Cook (permanent managing director and chair- 
man), E. A. Simuh, R. H. Burkett, F. B. While and W. Small. Qualifica- 
ticn, #100. Registered office : 28-4, Bargate Street, Southampton. 


Electrical Specialities Co., Ltd. (160,673).—Private com- 
pany. Registered November 7th. Capital, £3,000 in £1 shares (1,000 pre- 
ference), Objects: To carry on business as indicated by the title. The sub- 
scribers (cach with one share) are: A. Wood, 33, Brunswick Street, Shel- 
fld, electrical engineer; W. Levick, Dronfield Woodhouse, near Sheffield, 
managing clerk. Lhe first directors are to be appointed by the subscribers, 
Qualitcauon, £190. Registered office: 33, King Chambers, Angel Street, 
ShcMield. 


Midland Farm Service Co., Ltd. (160,561).—Private 
company. Regis red November 13th. Capital, £30,225 in 30,000 ordinary 
shares of £Y each and 4,500 deferred shares of Is. cach. To acquire a sole 
licence under the Wollryn patents for the clectrihcation of seeds in the 
counties of Leicester, Warwick and Worcester and clsewhere, &c. The sub- 
scribers (each with one ordinary share) are: J. J. H. Sturmey, The Quarry 
Close, Coventry, engineer; F. A. Burs, 2, Radford Fields, Coventry, com- 
pany’s secretary. Directors: H. Sturmey (managing ditector) and J. Hewitt. 
Registered office: 2, Radtord Villas, Coventry. 


Northern Ball Bearings, Ltd. (160,618).—Registered 
November lth. Capital, £200,000 in £1 shares. To carry on the business 
of sellers and manufacturers of ball and other bearings, engineers, con- 
tractors, &c. The first directors are: N. C. J. L. Wallenius, Goteborg, 
Sweden (director of Johanseen Gauge Co. and other Swedish concerns); L. E. 
Little, 30, FEderline Avenue, Norbury, S.W.; A. Senior, Forsbacka, Ivy Purk 
Road, Sheffield, chairman, A. Senior & Sons, steel manufacturers; L. H. 
Coatalen, 30, Ederline Avenuc, Norbury, S.W., chief engincer, Sunbeam Co.; 
A. G. Scammell, Innisfallen, Marlborough Road, Luton (director of G. 
Scammell & Nephew, Ltd.); J. B. Tainton, 22, Marloes Road, W.8, manag- 
ing director, Tainton Cars, Ltd.; J. Beswick, 48, Park Road, St. Annesan- 
Seau. H. O. J. L, Wallenius is Swedish and L. H. Coatalen is French. 
Remuneration, £100 each per annum, The directors may not grant licences, 
sell or dispose of any of the company’s patents, or purchase or sell freehold 
or leasehold property withcut the consent of a general nweting. Solicitors: 
Munas & Longden, 4b, Fredericks Place, Old Jewry, E.C. Registered office: 
115, Great Portland Street, W. 


G lasgow, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Telephone Manufacturing Co., Ltd.—Debentures for 
£20,000, registered October 14th, 1919. charged on the company’s unde- 
taking and property, present and future, including uncalled capital. 


Splitdorf Electrical Co. of London, Ltd.—Debentures for 
LVS AWW, registered October llth, 1919, charged on the company's under- 
taking and property, present and future, including uncalled capital. 


T. P. Pollitt & Co., Ltd.—Debentures for £1,500, regis- 
tered September 17th, 1919, charged on the company’s undertaking and pre- 
perty, present and future, including uncalled capital. Holder; H. ©. 
Smethurst, Wootton Grove, Uleely, Lines. 


Dowsing Radiant Heat Co., Ltd.—Satisfaction regis- 
tered October 13th, 1919, of all moneys due or to become due, register¢ 
September 17th, 1918. 


Phenix Dynamo Manufacturing Co., Ltd.—Satisfaction 
registered October Mth, I919, of €15,000 registered August loth, 1903, and 
£2,500 registered February 27th, 1906. 


Pirelli:Generai Cable Works, Ltd.—Satisfaction regi- 
tered October Nth, 1919, of charge for £50,000 registered June, 1916. 


Yorkshire Electric Wiring & Motor Co., Ltd.—Satisla- 
tion registered October 25th, 1919, of all moneys due under charge reps 
tered May 24th, 1918. 


Electric Supply Co. of Victoria, Ltd. (66,059).—Retum 
dated October 30th, 1919. Capital, £325,000 in 175,000 preference and 150.0 
ordinary shares of £1 cach. 175.000 preference and 125000 ordinary taken 
nys E pad, £249 90 considered as pad, Mortgages and hargi 
£126,790, 


Rural Electricity Supply Co., Ltd. (107.281).—Return 
dated August 20th, 199. Capital,” £10000 in 9,500 preference shares of n 
each and 10.0600 deferred shares of Is. cach. 5.492 proference and 371d oi 
nary shares taken up. 2851 preference and 5.713 deferred shares fully par 
m in cash, 2,641 preference credited as fully paid, Mortgages and charges, 
nil. 
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CITY NOTES. 


Addressing the annual meeting of this 
company on November 18th, Mr. Bernard 
Drake, the chairman, said that the balance 
sheet showed results greatly exceeding 
those of any year since the formation of the company. Last 
year they congratulated themselves on a profit of £18,731, 
which they had been able to increase to £27,136, though this 
was subject to a large deduction for excess profits duty. In 
his opinion the Excess Profits Tax should have been abolished 
us soun as they were able to turn attention to peace require- 
ments and the rebuilding of shattered trade. [t surely was 
a mistake to restrict turnover to the 1914 standard, for this 
was the ellect of the tax, besides which it encouraged extra- 
vagance. Previous to the war the British electrical industry 


Drake & 
Gorham, Ltd. 


was dominated by Germany, and therefore paid inadequate . 


dividends, so that it was specially hard bit by this method of 
taxation just when a chance of expansion occurred. In a 
letter to the Times he had stated that anything which was 
hindering production should be abolished without delay, and 
that no tax should be imposed until 10 per cent. had been 
distributed. In addition to country-house lighting they bad 
been busy on industrial work, and they had secured the ser- 
vices of Mr. Holbrook Gaskell! O.B.E., M.LE.E., &c., until 
recently chief engineer of the United Alkali Co., in which 
capacity he had been responsible for the electrical equipment 
of their various works at bome and abroad on a large scale. 
The 10,000-Kw. generating station they had been equipping 
was not yet completed owing to builders’ strikes. They had 
had a considerable staff of men engaged at Palmer’s Ship- 
building & Iron Co., both on power work in the shipyard and 
also on lighting, as well as the equipment of new vessels for 
the Admiralty and the mercantile marine. Industrial work 
had also been carried out for Messrs. Brunner Mond, Stone & 
Co., Uxbridge Gas Co., and many others, und they had been 
engaged throughout the year on important work for the 
Aduuralty. They had also undertaken contracts for the Sal- 
ford Rolling Mills, the Gibraltar Mill and the Grecian Mills, 
and for Messrs. S. Fox & Co., of Shettield; also lighting and 
power for a number of other factories such as Electro-Bleach 
and By-products, Ltd., and Naylor, Jennings & Co. In addi- 
tion to these they were engaged on electric-driving schemes 
for the Dacca Twist Co. and others. The cotton-mill driving 
equipment of 1,000 kw. which they erected several vears ago 
continued to work satisfactorily. They had been fully occu- 
pied in meeting the arrears of country-house lighting which 
had accumulated during the war, and the advent of the 
small self-contained generating sets, which could be started 
by merely closing a circuit and left to stop themselves when 
the battery was full, had brought electric lighting within the 
range of many who could not previously afford to make use 
of electricity for lighting and Jabour-saving apparatus in their 
homes. Thev had opened an oflice in Belfast for the pur- 
pose of running a number of important sole agencies for Ire- 
land, such as Callender’s Cable & Construction Co., Crompton 
& Co., George Ellison, Bates & Scholes, Ltd., and Harry W. 
Cox & Co., and negotiations were in progress for others. The 
branch would be run solely as an agency business, und con- 
tracting work would be transferred to contractors. The works 
had been busy throughout the year, and showed a large in- 
cresse in profit. A considerable number of commercial accu- 
mulator-driven electric vehicles had been supplied, and valu- 
able experience had been gained with various types of chassis. 
Up to the present the company had restricted its operations 
to Lancashire and Cheshire. but arrangements were now 
being made for supplying these vehicles wherever required. 
There was 2 considerable demand by municipalities for refuse 
collection, in which large economy had been shown over 
horse traction, as well as for brewers’ requirements and all 
short-range delivery purposes. The main dithculty at present 
was to provide the vehicles fast enough to meet the orders 
received. Trucks for handling luggage at railway stations 
and goods in factories had proved their worth. and their use 
was rapidly extending. They found it advisable to separate 
the wholesale departiment entirely by transferring the busi- 
ness to another company—Drake & Gorham Wholesale, Lte. 
The rapid increase in turnover might necessitate the con- 
sideration of raising fresh capital before long. It has become 
necessary to find fresh accommodation for the head othces, 
and they had purchased a long lease of 36, Grosvenor 
Gardens. The necessary alterations were in hand. 

At the annual mecting held last week 


Amazon the chairman said that considering the 
Telegraph abnormal times through which they had 
Co., Ltd. been passing the outcome of the year’s 


working was satisfactory. The rubber 
crop again showed a falling off—in fact it was the smallest 
since 1903-4. The record nut crop and the good cocoa crop 
had largely helped to maintain their traffic receipts during 
the period of depressed trade conditions on the Amazon. | The 
traffic receipts increased by £2,107; both ordinary. inter- 
national. aud local traliic tnereased. but the local deferred 
ferVice appeated to bave reached its Tit. at any tute for the 
tine being. The gross revenue was £2,582 (3 per cent.) better 
than in the preceding vear. The cost of mamtaming the 
cables was £14,943, against £12.476 for the previous year, 
chiefly due to the fact that the Viking was due for her 
special survey during the year. As she had to be sent down 


to Para for docking she repaired sowe interrupted cable sec- 
tions on the way down. She was in commission about 5$ 
weeks, during which time the s.s. Ramos was laid up. Cable 
used for repairs absorbed £2,542, an increase of only £698 
over the previous year; but, owing to the higher prige they 
now had to pay for new cable, the charge under this heading 
would tend to increase in future. Breaks in the cables had 
been less numerous aud through coimunication between 
Para and Manaos had been maintained throughout the whole 
year. The most frequent causes of interruptions to their 
cables were corrosion and landslips. ‘The latter accounted 
for 11 breaks during the year. They had lately been able 
to ship 50 miles of cable, which had now safely arrived on 
the Amazon; but the cost delivered there was nearly three 
times what it was as compared with pre-war prices. With 
regard to the prospects for the current year the traffic receipts 
up to the present were between £2,000 and £3,000 up. The 
price of fine hard Para rubber still remained at a low figure, 
nawely, about 2s. 6d. per lb., and until some rise in price 
took place, or the rate of exchange fell, there could not be 
any revival in the wild rubber trade on the Amazon. Experi- 
ments were being conducted about 100 miles below Manaos 
in cultivating rubber. The chief difticulty of the wild rubber 
collectors is the question of transport. Owing to the fact 
that practically all the trees near the river banks have been 
exhausted, they have to go further and further afield, with 
a consequent great increase in the cost of transport. This 
prevents them from being able to produce rubber at a profit 
to compete with the plantation rubber at the low prices to 
Which that sometimes falls. Should this experunent of culti- 
vating rubber on the banks of the Amazon prove successful, 
which certainly appeared very probable, seeing that the 
trees would be growing in their native soil, and should the 
matter be energetically taken up no doubt prosperity would 
again return to the Amazon rubber industry. Increased at- 
tention was being given to the cultivation of cotton, and other 
trades were developing in a small way, so that they might 
confidently look forward to at least as good a year as the one 
just passed through. 

Prospectuses.—Anglo-Portuguese Telephone Co., Ltd.— 
This company is offering for subscription an issue of 250,000 
ordinary shares of £1 each at par. ‘he purposes for which 
the new capital is required were brietly indicated in the 
speech summarised on p. 63L of our issue of November 14th. 
The entire issue is underwritten. The list is to cluse on or 
before ‘Tuesday next. 

W. H. Dorman & Co., Ltd.—The prospectus of this com- 
pany, which will be published on Monday next, will offer for 
subscription 250,000 cumulative part preference shares (8 per 
cent.) of £1 each and 50,000 ordinary of £1 each. ‘The com- 
pany are specialists in internal-combustion engines for petrol 
or parattin, and makers of the C.C. interrupter gear and ex- 
clusive licensees of the manufacture in the United Kingdom 
of portable percussion and rotary tools under patents of Mr. 
George Constantinesco for the wave system for transmission 
of power through liquids. The list will close on December 
4th. No part of the issue has been underwritten. 


The A.E.G. Dividend.—The directors of the A.E.G., of 
Berlin, have issued a statement showing net profits of 
27,031,000 marks (pre-war £1,351,550) for 1918-19, as com- 
pared with 37,200,000 marks (£1,860.000) in the previous 
vear. The additional expenses for wages and salaries in 
1918-19 are reported to have amounted to almost 120,000,000 
marks (£6,000,000). As a consequence, and as at the same 
time, owing to the increased cost of raw materials, the 
liquid funds have declined, it has been decided to equalise 
matters by the issue of debentures for 100,000,000 marks 
(£5,000,000). A dividend is recommended at the rate of 10 
per cent. on share capital of 200,000,000 marks (£10,000,000), 
this contrasting with 14 per cent. on the saine amount of 
capital in 1917-18. 

Blackpool, St. Annes & Lytham Tramway Co.—The pro- 
posed purchase of this undertaking was agreed to at a meeting 
of the debenture holders and shareholders on Friday. The 
St. Annes Council has given notice of its intention to apply 
to Parliament for a Bill to enable it to purchase the under- 
taking. The purchase price is to be £140,000. The Council 
proposes that the section of the line in Lytham be purchased 
by the Lytham Council and leased to St. Annes, or that the 
whole line be managed by a joint board. 

The Norwegian Nitrogen Co.—The Norsk Hydro-Elek- 
trisk Kvaelstof A.B., whose general meeting was held at 
Notodden on November l4th, declared a dividend at the 
rite of 12 per cent. both on the ordinary and preference 
shares. 

Stock Exchange Notices.—Application has been made to 
the committee to allow the following to be officially quoted : -- 

Ruston & Hornsby, I.td.—631,432 ordinary shares of £1 
each, fully paid, Nos. 600,001 to 1,231,482. 

Tramwavs, Light & Power Co., Ltd.—£502,100 consolidated 
ordinary stock: and £354,960 5 per cent. debenture stock. 


Blandford (Forum) & District Electric Supply Co., Ltd.— 
The County of Dorset Electric Supply Co., Ltd., have now 
parted with their interests in the Blandford Co.. and the 
Blandford Co. ia being carried on as an independent coni- 
pany. The offices are now: Electricity Works, Damory 
Street, Blandford. 7 
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Water Softeners, Ltd.—For the year ended June 30th 
there was a net profit of £8,556, converting a debit balance 
of .£3,720 into a credit of £4,885. A dividend of 2 per cent., 
free of tax, 1s being paid. 

Petters, Ltd.—Interim dividend at the rate of 5 per cent. 
per annum, free of tax, on the ordinary shares for the past 

alf-year. 

Calcutta Electric Supply Corporation, Ltd.—Units sold 
to consumers during four weeks ended September 26th were 
2,856,681, compared with 2,761,058 last year. 


ETT 


STOCKS AND SHARES. 


| 7 7 TursDay EVENING. 
Stock EXCHANGE markets are changing their mood daily, but 
the balance of favour lies with holders of shares, and, 
amongst industrials the tendency 1s upward as a whole. 
Dearer wwoney makes little difference to the speculator, al- 
though the yilt-edged markets are feeling its eflect, and after 
2 spwt in war stocks, prices soon began to crumble again. 
the volume of new Issues was stewed only temporarily, 
and the rush has set in to get as many newcowers as Possible 
betore the public on this side of Christmas. 

Home Railway stocks are beginning to wake up again; 
their dethargy at last pierced by tho investor's attention 
being directed to the yields olfered at existing levels. The 
clectric group is quiet. Metropolitans rose a point. Adver- 
tiseluents of what the cost of new equipment will be to the 
Underground Blectric Railways bave caused speculation as 
to bow the money is likely to be raised. ‘Lhe income bonds 
and the £10 shares are lower. It is thought that the North- 
bustern may also require further funds if rumour is correct 
In stating that the company contemplates electrification of 
its Main nne from Newcastle to York. 

The board of the Newceastle-on-lyne Electric Supply Co. 
issue a defence of their proposal to create 7 per cent. prefer- 
ence shares that shall rank in front of the existing 5 per 
cent. preferences. The explanation may be reasonable and 
logical, but any business man knows that even the semblance 
of interference with what 1s regarded as security has seldom 
any good elfect. There has been surprise at the suggestions 
of the Newcastle Co., and however misguided the sentiments 
may appear to the directors, it cannot be deemed unnatural 
un the part of bolders of the existing preference shares. 
Meanwhile, the ordinary and preference are a weak market 
at lds, and lids. respectively. Underwriting has been in pro- 
gress this week for the new issue of 7 per cent. preferences. 

-Dealings in Edison-Swan new shares began on the basis of 
Js. to. is. 9d. premium. Sales by the stag brigade caused a 
slight recession, and the price is now called 22s. 3d. to 28s. 
for the shares Bis. 6d. paid. The manufacturing list keeps 
hard.. General Blectric ordinary are in quiet request up to 
22s. It is recalled that some kind of * news” was expected 
in the early autumn, but nothing transpired at that tine, and 
curiosity is now fitting various ingenious theories to what 
may be in the wind to account for the present demand for 
the shares. . 

The Stock Exchange is already starting to discuss the new 
basis of taxation that is to be propounded in March or April 
next. Some men profess to have knowledge of the rough 
details. Excess profits duty goes. No doubt exists on that 
score. If a substitute is imposed on the lines now talked 
about, its. incidence will be as unexpected as the fall of 
mene ton in the price of coal. Unless, of course, the news 
eaks out so well in advance as to lead to a general over- 
hauling and re-arrangement of capital accounts on the part of 
companies and private firms alike. Rumour and gossip have 
a fine field for fancy, and they hint darkly at a capital levy 
under a Jess repugnant name. 

The unexpected news of a reduction of 10s. per ton in coal 
has not helped electricity supply shares. City of London 
ordipary unproved beforehand, on expectation of an in- 
creased dividend, but other shares are heavy. Falls have 
occurred in County ordinary, Bromptons, Metropolitans, 
Charing Cross and Westminsters. The dulness is ascribed to 
the way in which the Government is apparently shaping the 
course of the Electricity Bill. One has to say apparently 
because of other possible surprises which may be in store. 

At the meeting of the Aladdin Renew Lamp Corporation, 
the proceedings wound up with a kinema exhibition of the 
way in which the company pursues its business of repairing 
or renewing a breken filament in an electric lamp bulb. 
The precedent opens up a wide vista. Shareholders in rubber 
companies might be shown pictures, accelerated, of the latex 
trickling down the bark of the trees. The oil speculator 
might see the gushers of hbis dreams. The but in a 
serious column. such fantasies are perhaps inappropriate, how- 
ever much they provoke imagination. 
senus quite a yood one, aud worth following up by other 
«orn panes. 

. Anglo-Argenline Tramways have come down from the best 
on the official statement given here last week to the effect 
that the question of paying arrears of dividend is not under 
consideration. ‘The prospects of the company are dependent 


At all events, the idea 


upon a revision of tariffs which has not yet been authorised 
by the authorities,” says the London manager. It may not 
1equire a Sherlock Holmes to read, between these Anglo- 
Argentine Tramways lines, a pretty direct annoyance that 
soinebody’s tongue should have wagged rather too prema. 
turely in this matter. Shareholders will not mind waiting 
however, with this consolation to cheer them, for the neces. 
sary authority to be granted for revision of rates. Brazilian, 
are all strong, because of the movements in the milreis, and 
even Mexicans look a trifle less dismal than they have done 
for the past six weeks, although the marking-down process is 
still going on. . 

Cable shares are a trifle irregular. Eastern Extensions 
went back 4, while Eastern ordinary gained 24 and Western 
shares put on 10s. Marconis are keeping fairly close to 6. 
Americans hardened to 33s., to lose sixpence of the advance. 
Callenders are dullish, but India-Rubber shares at 18s. are an- 
other 5s. higher. Improvement in the dividend on Telegraph 
Constructions is being discussed as a possibility. Siemens at 
288. and Electric Constructions at 23s. 9d. have declined. The 
Scottish selling of British Aluminium does not seem to be 
quite finished yet. Castner Kellners are unchanged at 2%, in 
spite of the fali in the dividend from 20 per cent. to 13 per 
cent. 

Shares in coal, armament and other companies closely con- 
nected with the coal industry have been barely intluenced by 
the coming drop in the price of the mineral. Babcock & 
Wilcox are 1-16 lower, but this has nothing to do, of course. 
with coal. Rubber shares are fairly firm; the product has 
risen to 2s. 54d. per lb., and some of the producing companies 
have this week arranged contracts running into 192. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend Price 
p< Nov. 25, Yield 
1917. 191x. 1919. Rise or fall. p.o. 


Browpton Ordinary.. ee . 10 8 5k —k4 £7 2 3 
Charing Cross Ordinary .. 1% 4 4 8 — 680 
da. do. do 44 Pref... dà 4h 3 — 710 0 
Chelsea. . sa és ix to 5 8 8 >a RON 
City of London si aS . 8 R 11è +} 617 â 
do. do. 6percent. Pref... 6 6 Ht — 699 
County of London .. i ` 7 7 — 71l 4 
o do. 6 percent. Pref. 6 6 9 - 6 99 
Kensington Ordinary . 17 6 4 — 6 6 4 
London Electric ed .. Nil Nil 1 = 
do. do. 6percent.Pref... 5 6 3i — B 1710 
Metropolitan.. E gi 4 5 8: —k 7:18 10 
do. 44 per cent. Pref, 44 44 Bå — k 740 
8t. James’ and Pall Mall .. 9 10 6% _ 8 8 4 
South London es = 5 5 21% — 718 6 
Routh Metropolitan Pref... 7 7 1 = 700 
Westminster Ordinary 9 8 54 — b 156 
TRELEGRAPHS AND TELEPHONES, 


Anglo-Am. Tel. Pref. 6 6 91 — GII R 
do. Del. là 83/6 22 — 711 0 
Chile Telephone 8 B fA =- 6 31 
Cuba 8ub. Ord. S 1 7 1 dan 613 4 
Eastern Extension .. 8 8 af} = | 415 7 
Eastern Tel. Ord. . 8 8 1624 +2 *415 0 
Globe Tel. and T. Ord. 7 8 164 + +417 0 
do. do. Pref. 6 8 104 = 617 1 
Great Northern Tel. a N 26 = s60 
Indo-European 13 18 48. cn 618 4 
Marconi sis ue iy 20 25 Di A A 444 
Oriental Telephone Ord. .. 16 10 2 — als aUl 
United R. Plate Tel. xg R R TL! — %23 
West India and Panama .. = Vs 43 Ves — ‘Nie 
Western Telegraph.. 8 8 17; + 4 “4115 
Home Rattus 
Central London Ord. Assented .. 4 4 5} a 614 9 
Metropolitan .. i nar Sig 1 M4 a4 +1 5 49 
do. Distric i .. Nil Nil 214 — Nil 
Underground Electric Ordinary.. Nil Nil 23 —} Nil 
do. do. “A” .. Nil Nal ri — Nil 
do. do. Income .. 4 5 RSA —] 913 O 
FOREIGN Trams, &c. 
Adelaide Sup. 6 per cent. Pref. .. 6 6 4} — 712 
Anglo-Arg. Trams, First Pref, fs Nil 34 -- | — 
do. do. 2nd Pref. — g: a = 
do. do. 5 Deb. S 5 5 69 — 740 
Brazil Tractions T 62 +14 = 
Bombay Electric Pref. .. H R 6 134 +] $90 
British Columbia Elec. Riv. Pice. 5 5 57 +1 818 6 
do. do. Preferrred Nil 22 46, — 5 7 6 
do. do. Deferred Nil Nil 44 — Nil 
do. do. Deb. .. 4&4 4 61. -- 619 4 
Mexico Trains5 percent. Bonds.. Nil Nil 4t --2 Nil 
do. 6 per cent. Bonds.. Nil Nil 35 -> Nil 
Mexican Light Common .. » Nil Nil 25 e Nil 
do. Pref. A .. Nil Nil 394 -— Nil 
do. lst Bonds.. .. Nil Nil 544 —- - 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. a.. ww 15 315 37. -y “4144 
British Aluminium Ord. s. .. 10 10 12 ne 681 
British Insulated Ord. 2.00... 2,! —~ | 611 
Callenders .. oo l 2A 2 Sh è 710 6 
se 64 Pref. .. os os J 64, 5 — 610 0 
Castner Kellner .. o . 8 W 23 ; 712 8 
Crompton Ord. i” mm i 7 WW 21/6 ~ 9 6 0 
Edison-Swan, “A ” ; A 55 10 Ly, Bie a 8 6 
do. do. b percent. Deb. .. 4 5 sia ce 6 2 9 
Electrice Construction ; W: 10 10 1? 2 y 85 
Gen. Elec. Pref. tp —'" 610 0 
do. Ord... kU 9 = 0 0 
Henley e 6.00 6. kB ay = bn o 
do. 4$ Pret.. A ot 2 44 åk 8% = 644 
India- Rubber, . aa Se es iu du 184 +} 5 8) 
Nlet.-Vickers Pref, ., ee Se — 3 = 6 6 8 
Riemens Ord... bs Se S — 10 28/. —8d. 7 210 
Telegraph Con, 6. ww wk 0 W 25 — “1170 


< Dividends paid free of Income Tax. 
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THE NEW INDUSTRIES IN CHINA. 


The Opportunity for British Firms. 


By Prof. MIDDLETON SMITH, M.Sc. 


A Few days ago the writer met a friend, a man with 
almost an international reputation in geology, who quite 
startled him by expressing surprise at the news that coal is 
being mined in British Malaya. As a matter of fact, all 
of the State railways in that country are burning local 
coal—not coal of very high quality, but useful; it is 
known as “ Rawang.” Probably the output of the mines is 
aoout 700 or 800 tons a day, but it is noticeable that the 
most up-to-date machinery is used in connection with this 
new industry. Orders have been placed with electrical 
engineering firms in this country, and, no doubt, this 
example will have an effect in districts far beyond that in 
which the railways run. For the Chinese are the real 
pioneers in Singapore and the Federated Malay States, as 
well as in the Dutch East Indies. It is the custom with 
these people to keep closely in touch ‘with their relatives in 
China, and, indesd, to visit them as often as possible. 
Already they have produced a profound effect upon the 
leaders of this nation which had not stirred for thousands of 
years ; but, of course, it must take some time for these new 
ideas to penetrate inland. At present the tide of progress 
affects chiefly the coast ports of Malaya, Siam and China. 

The Cotton Industry.—In the minds of most British 
merchants, China is connected with piece goods, and it is 
still a very great market for sheetings and shirtings, &c., 
but what many people do not realise is, that it is inevitable 
that new industries will be initiated in Asia, and that trade 
of the future will be with the machinery of manufactured 
goods rather than the articles themselves. In this connection, 
a glance at the history of the cotton-spinning industry in 
China will give evidence of the modern tendency. In the 
early days there were three grades of native cotton known 
tothe trade. These were grown in Kiangsu and Chekiang 
provinces, and in a small portion of Hupeh—altogether 
there were 379,000 spindles in operation, of which over 
260,000 spindles were in Shanghai. From 1895 to 1900 
the supplies for these local mills were native cotton supple- 
mented by raw material from India. During this period 
the mills had a total of 379,000 spindles, whereas in 
1919 the total is given on most reliable authority 
as 1,409,000. Cotton mills are springing up in Shanghai 
and Japan. During the war 1,300,000 spindles were 
ordered from England. Only 150,000 were delivered. It 
is worth noting that 300,000 spindles were ordered from 
America, and 300,000 were delivered. It is believed that 
100,000 spindles from England will arrive in 1919, and 
1,000,000 in 1920. It is quite obvious that for the 
equipment of these new mills a great deal of machinery 
must have been purchased, and those which are most up to 
date, naturally, use as much electrical apparatus as is 
possible. 

Japanese Compelition.—It is to everybody’s advantage to 
study the question of Japanese competition. There is no 
denying the fact that the Japanese have advanced at the 
expeuse of British merchants and manufacturers during the 
war, and when these advances are legitimate, no one should 
complain. Under the peculiar circumstances caused by the 
war, the advances were, indeed, quite natural, and there is 
any amount of room in China for the three nations now 
chiefly interested in the trade of the country, namely :— 
Great Britain, America and Japan. In the cotton industry 
Great Britain was passed by Japan during the war, and the 
figures are, perhaps, worth quoting. Taking the nearest 
millions, we find that in 1913 the relative positions of 
Great Britain, U.S.A. and Japan were in the ratio of 51, 
9, and 23. In 1918 they were in the ratio of 31, 1, and 50. 
Of course, nobody expects that Japan will go back to the 
position of 1913, but in this industry, and particularly in 
connection with the import of machinery, it is believed that 
Great Britain, during the next five years, will more than 
regain any ground in China that she has lost during the 


war. During her phenomenal development Japan has been 
a good customer for British machinery, and even to-day 
there are many firms in this country who obtain good 
orders from Japan. No sane person wishes to restrain the 
commercial development of this nation. 

What British engineers complain of mostly in the Far 
East, especially in connection with electrical goods from 
Japan, is the quality.. It is very much better that the 
Chinese should not use electrical goods at all, than that 
when they do commence to use them they should become 
disgusted at the value they receive. Many cases have 
been brought to the notice of the writer during the last 
five years in which Japanese wires, to take one example, 
have been installed for wiring purposes, and have very 
quickly depreciated. It is characteristic of the Chinese 
that they like a place to be flooded with light. The London 
restaurants have almost a dim and subdued appearance after 
one has been used to the glare of the Chinese palaces of joy. 
In Hong-Kong and Canton the blaze of artificial light in 
public restaurants continues for, perhaps, eight or nine 
hours. The rich Chinese are ideal customers for a lighting 
load, although it will take some education to persuade them 
to become as enthusiastic users of electricity for power 
purposes. But if they spend money on installation work 
in their houses, or in electricity supply schemes, and 
find that, owing to the poor quality of the materials used, 
there is constant need for repairs, they become disgusted. 
That is the complaint that British engineers make in con- 
nection with Japanese electrical supplies, and it is perfectly 
fair to criticise any nation which damages trade in that way. 
No doubt the Japanese themselves are beginning to realise 
this, and we can only hope that the very indifferent material 
which has come from their factories during the war will be 
replaced by something better. In that case, of course, 
prices must be higher ; and, finally, no doubt, British firms 
will successfully compete. But the British in China say 
that wherever it is possible to do so the Japanese shut the 
door in the face of legitimate competition. Their conduct 
in Manchuria and Korea, for example, in connection 
with the railways, is cited as evidence of how the dice are 
loaded in favour of the Japanese trader in the Far East. 

“Getting Together.” — One effect of the war upon 
Britons all over the world has been to draw them closer 
together. 

The outstanding impression of the engineering industry 
in this country made upon the writer during the last five - 
months has been the tendency towards amalgamations of 
interests. 

Scarcely a week goes by that some new absorption does 
not take place, and one result seems to be a very much 
better organisation for mass production. Obviously, it 
must be better for one large firm to use a large works to 
make, let us say, direct-current motors, and generators of 
sizes from 10 to 200 Kw., rather than to make all sorts 
and conditions of direct and alternating-current machinery, 
in the same works. If the same firm has some other works 
where it makes, let us say, alternating-current machinery, 
or some other speciality, that also can be worked in with 
the whole organisation in an economical manner. There 
seem to be at least three very large firms in this country 
which are willing to undertake the complete electrical 
installation for new central stations of almost any dimensions, 
and no doubt some of the other firms have arrangements of 
a friendly nature, whereby any one of them could undertake 
a similar contract. That is, of course, the American 
system, and while critics may say that it kills individual 
enterprise, and tends towards standardisation, at any rate 
the good effect is cheapness of production. iS 

This tendency of “getting together” is noticeable in 
the trade organisations, such as the British Electrical and 
Allied Manufacturers’ Association, which does such valuable 
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work for the industry. Naturally, only those in executive 
positions know the details of the most valuable work, but it 
would be most unfortunate if such trade organisations did 
not continue to be active. The latest, and perhaps, most 
powerful, seems to be the Federation of British Industries, 
to which most of the trade associations are now affiliated. 

In China this tendency of “ getting together ” has also 
been noticeable. This year there is to be a conference in 
Shanghai of all of the British Chambers of Commerce, a 
total of 17. These represent British interests in the 
following ports, namely :—Hong-Kong, Tientsin, Hankow, 
Pekin, Chungking, Changsha, Chinking, Chefoo, Harbin, 
Moukden, Newchang, Tsinanfu, Foochow, Amoy, Swatow 
and Canton. This is the first time in the history of British 
enterprise in the Far Kast that British merchants from most 
of the important centres of trade will meet together in 
council. They will discuss not only leading business 
problems which affect their interests, but they will also 
draw up a programme of future policy. With the exception 
of Hong-Kong, all of these Chambers have come into 
existence since the war. The Hong-Kong Chamber datcs 
back to 1861, and while essentially a British body, it 
admits to membership “all mercantile firms and persons 
engaged or interested in the trade of Hong-Kong or China ” 
if they are elected at the annual general meeting by a 
majority of votes. 

That is probably a wise provision in Hong-Kong, where 

there must always be a very large majority of British mem- 
bers of the Chamber of Commerce, and where the local 
Legislature can safeguard British interests. 
-= This new conference is particularly gratifying to the 
writer, because it was one of the three things suggested by him 
about two years ago, and through the medium of the Press. 
It was an obvious suggestion, but previously he had never 
heard it mentioned. He now ventures to hope that in the 
course of time engineering problems will come prominently 
before the conference. 

The New Aeroplanes.—The imagination of the public 
has been stimulated by the big deal in aeroplanes which has 
been made with the Pekin Government. It is probable that 
this is merely an earnest of much bigger schemes of 
development of communication in China. In general it is 
very much better for the Peking Government to borrow 
money from British investors at a high rate of interest for 
the purchase of aeroplanes, than to spend large sums upon 


fighting or retrograde schemes. Some of us, perhaps, would 
have much rather that the money had been spent upon 
other methods of communication ; and even now we may hope 
that the Peking Government will borrow more and more for 
that purpose. For it is a strange thing, and it can be said 
with conviction, that it is finally a very good thing indeed 
—both for China and for British industry—if the Chinese 
borrow money for industrial schemes. That usually means 
British supervision, which in turn provides efficiency which 
is not obtained otherwise. An historic example of the 
good effects of this system is to be found in the “ Maritime 
Custom Service ” and the “ Salt Gabelle.” 

But in any country the new industries, such as cotton 
mills, mines, &c., are always better undertaken by individual 
interests rather than by Government. Therefore, let us 
hope that some system will be devised whereby British 
finance, machinery, and brains can be used in the develop- 
ment of China. At any rate, it is encouraging to know that 
at least one of the best-organised concerns in the electrical 
industry has definitely made up its mind to do ite utmost 
to extend its trade in the Far East. There are difficulties 
in that part of the world which are peculiar, and in the 
solution of which the long experience of the British 
merchant seems to be invaluable. The writer is able to 
say that the best among the British merchant houses in 
China have given considerable attention to this matter of 
the engineering development of the country. They have 
been convinced, during the last four or five years especially, 
that they must adopt new methods. The writer is most 
anxious to bring about co-operation between associations in 
China which are at work on behalf of British industry in 
the Far East and the trade organisations in this country 
which are exploiting the possibilities of overseas markete. 
For although there are plenty of orders in Great Britain 
just now, we must prepare for the work of a few years 
hence. 

The development of the vast natural resources of China 
can only be accomplished with the goodwill of the Chinese, 
with modern methods of transport and with efficient 
machinery. The two great problems of Europe and China 
are supplementary. For Europe needs a fast market for 
manufactured goods, especially machinery, and (hina is the 
potential market. ‘The immediate need is to extend the 
general knowledge of engineering science in official and 
influential circles in China, 


THE INTERNATIONAL MOTOR-CAR- EXHIBITION. 


(Concluded from page 6GS. 


The exhibition showed that electrical systems have been 
Improved, and the building of the dynamo and engine-start- 
ing motor into the engine as far as possible and not hung on 
is becoming more general. The unit system of motor-dyvnaino 
is not favoured to any great degree on English-built cars. 
There is scarcely one English car on which the dynamo is 
driven positively; leather belts are still employed universally, 
and in many cases no provision is meade for belt adjust- 
ment. French practice, however, is to drive the lighting 
dynamo either positively, the drive being enclosed and auto- 
matically lubricated, or else by chain. The respective elec- 
trical components are inuch neater than they used to be, and 
their effectiveness has been improved. Cables are now neatly 
disposed and well armoured, and the lamps themselves are 
stream-lined to suit the general lines of the car. A greater 
Tange of adjustment tor the headlamps is needed, while a 
tell-tale on the instrument board would save the driver some 
anxiety if it were worked in conjunction with the tail lamp. 

THe CovenThy CHAIN Co., Lrb., Spon End Works, Coven- 
try, was showing types of inverted tooth chains made in 
several pitches and widths for auxiliary drives to automo- 
biles, such as camshaft, magneto, self-starter, lighting sets, 
and gear boxes, A selection of roller chains was also shown. 


G. T. Ricnes & Co., Lrp., 19, Tottenham Court Road. 
London, W.C. 1. This exhibit comprised a collection of 
motorcar accessories of all kinds, and included starter 
batteries for American cars, electric lamp bulbs (Mazda, 
Osram, and Pope) of various types and sizes for car lighting, 
and a working exhibit of Fellow’s Mmagnetos, made bv 
FeLLows Magxeto Co., Lro., Cumberland Avenue, Park 
Royal, N.W. 


Simms’s magneto sets for Ford cars were also shown: these 
magnetos are manufactured by Sims's Motor Units, Lib. 


Percy Buildings, Gresse Street, Rathbone Place, London, 
W. d. The advantage claimed for this form of magneto, 
Which is fitted with patent extended pole shoes, is the bigh 
ethaiency obtained in all positions of the timing lever, a tull- 
sized spark being produced at all ranges of ignition. 

LITHANODE, LTD., 190, Queen's Road, Battersea, . London, 
S.W. 8, had a collection of batteries on view, which im- 
cluded portable car-lighting and stationary accumulators, 
accumulator head lainps, head, side, tail and interior motor- 
car lamps, and dry ignition batteries. 

W. Canning & Co., 18-20, St. John’s Square, Clerkenwell. 


London, E.C. 1, exhibited a low-voltage dynamo for electro- 


plating, motor generators, regulating resistances, &c., as Well 
as other plating appliances and polishing lathes, grinders, 
and simular machines. 

Mr. A. Picarp, 4, New Burlingtcu Street, London, W. 1, 
exhibited silent chain-driven timing gear, with tension ad- 
Justable from the outside and P-R self-contained dyna- 
motors; also lighting magnetos, lamps, horns, and other 
electrical fittings. Mr. Picard is sole agent for Great Britain 
and the Colonies of the SOCIETE DE Paris er pu Raoxe, whore 
works are at 41, Chemin de Saint-Priest, Lyons, France. The 
Paris-Rhone self-starting and lighting set consists of the dyna- 
motor, a single unit assuring the starting and lighting, and 
the following principal accessories: a contactor disjunetor. 
switchboard with volt and ammeter, side and bead lamps. 
leads, and battery, The dynamotor is a double acting device. 
Which, after having started the engine is driven by it and 
becomes a dynamo with limited output, providing the light- 
ing of the car and recharging the accumulators. It is built 
in two types suitable for various sizes of cars, and gives 
15) or 16 amps. at 12 volts. 


nn se : . 
The contactor disyunetor makes or breaks, according to re- 
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quirements, the machine-battery circuit. It is the automatic 
intermediary that ensures the starting of the engine or the 
recharging of the storage battery. It is sufficient, to start 
the engime, to press with one finger on a simple button switch 
on the switchboard. The g¢witchboards are of two types, 
consisting of one lighting switch, one starting button, one 


voltmeter, one ammeter, one contact: switch (switching the 


magneto to earth), one locking key; or one lighting 
switch, one ammeter, and one starting button. The 
Société Paris-Rhéne is manufacturing, besides the two above- 


Fic. 7.—ParIs-RHONF ELECTRIC STARTING AND LIGHTING SET. 


mentioned types, special equipments as starters and lighting 
sets for small cars, and also equipments with separate units, 
dynamos and starters, especially suitable for certain types of 
chassis. The company’s lighting magneto is simple and 
strong, and is suitable for lighting cycle-cars and industrial 
vehicles. The company also manutactures electric horns and 
instruments of all types in connection with electric equip 
ment for motor cars. During the war the society specialised 
in the construction of equipment and instruments for wire- 
less telegraphy. 


BariMar, Lan., 10, Poland Street, Oxford Street, London, 
W. 1, exhibited samples of welded metals by several welding 
processes and welding apparatus used for repair work. An 
interesting X-ray device was also shown, by means of which 
a photograph of a welded joint is taken in such a way that 
the whole substance and, therefore, it is claimed, the suc- 
cess or failure of the weld can be seen. 


THE TELEGRAPH CONDENSER Co., IæD., Vauxhall Street, 
Kennington Oval, London S.E. A speciality of British in- 
vention was the “ Radamax’”’ spark indicator and plug 
tester, which is claimed to indicate the position of trouble at 
once and without the necessity of removing the plug. In 
this device, fig. 8, advantage is taken of the fact that when a 
spark occurs at the plug points the electrical pressure varies 
with extreme rapidity. The tester responds to these varia- 
tions, but not to the comparatively slow impulses which are 
set up by the magneto when no spark occurs at the plug. 
To test a plug it is only necessary to make firm contact so 
that one terminal touches the top and the other the base 
of the plug. If the plug is sparking in the cylinder, a spark 
will be seen at the other end of the instrument. 


PRITCHETT & GoLbp AND ELECTRICAL POWER STORAGE Co., 
laD., 12, Heddon Street, Regent Street. London, W. 1, ex- 
hibited automobile accumulators for ignition, lighting and 
starting purposes, as well as switchboards for battery charg- 
mg and electric inspection lamps. 


Powrht & Hanmer, Lab., Chester Street, Birmingham, 
had on view generators and dynamotor combined starting 
and lighting sets. The dimensions of the latter type are 
Il in. long, 7 in. high, and 5§ in. wide, the cut-out being 
integral with the machine and mounted in the brush bracket. 
The output on the dynamo side is 8 amps. at 5 to 12 volts at 
1,800 R.M.P., and on the motor side if the latter is geared to 
the engine in the ratio of 4 to 1 the initial torque is 65 lb. ft. 
The patent clutch is 7.5 in. diameter and 23 in. wide, its 
function being to form the gear ratio for the motor and the 
speed governor for the engine. Batteries and lamps were 
Included in the exhibit. 

E. Kaker & Co., Coventry. This exhibit consisted of in- 
sulated wires, cables and flexibles of all descriptions, Includ- 
Ing insulating tape, special H.T. and L.T. rubber. and braided 
ignition cables, and cables made in accordance with the speci- 
fication of the British Engineering Standards Association. 


Rotax Motor Accrssories Co., rD., Victoria Road, 
Willesden Junction, London, N.W. 10, exhibited starting 


motors, lighting dynamos, batteries, switches, switchboards 
and a combined lighting and ignition unit similar to the 
C.A.V. machine. Amongst the car comforts such articles as 
telephones, roof lamps, and cigar lighters were included. 


British-made magnetos of several types were shown in 
operation, and they reflect great credit upon the concerns 
that have developed them. The British THomson-Hovuston 
Co., LtD., Coventry, exhibited several types of machines, & 
feature of which is that a metal, in place of carbon, distri- 
butor brush is used. Instead of the H.T. current passing 
directly through the brush it jumps in the form of a spark 
across a small air gap, thus “‘ tracking ” is eliminated and it 
is rarely necessary to remove the distributor for cleaning. 
The M-L Maaneto SYNDICATE, LTD., Coventry, specimens 
are claimed to be lighter and more efficient than pre-war 
models, and also capable of operating at higher speeds and 
of running for longer periods without attention. Several 
types were shown running at speeds of from 30 to 3,WW 


Fic. 8.--THE RADAMAN 
Piua TESTER. 


Fio. 9.—MIDGET Cak 
DYNAMO. 


R.P.M., including one machine working entirely submerged 
In water. NORTH & Sons, IæDb., Watford, manufactured 
magnetos in large numbers for aircraft, and the design has 
now been modified to conform with motor-car practice. The 
dimensions of these machines conform to the standards of 
the British Engineering Standards Committee. 

BuerioT, LTD., 58, Long Acre, London, W.C. 2, showed 
Ericsson magnetos, new models of self-starters and dynamos, 
English and French models of lamps, and motor-car tele- 
phones re to give clear and loud communication from 
the inside of & motor car to the chauffeur without the latter's 
attention being distracted from the manipulation of the car. 
The set is designed to work on a 12-volt lighting set, and no 
induction coil is used, the receiver is fixed on the outside of 
the car near the ear of the chauffeur, and the instructions 
can be heard several feet away even in dense traftic, or when 
the car is travelling at high speed. 

THe Lucas ELECTRICAL Co., Imd., Great King Street, Bir- 
iningham, had on view a full range of Thotmson-Bennett 
magnetos, also lighting and starting as well as combined 
lighting and ignition sets. Fig. 10 shows the electric starter, 


Fig. 10.—Lvcis ELECTRIC STARTER. 


which ensures silent and shockless engagement of the starter 
pinion with the tlywheel gear of the engine. Electric pro- 
jectors, lamps, and switchboards were also on view. 


Brout, Lro., Princip Street, Birmingham, exhibited three 
models of car-lighting dynamos, a new feature bemg a fan 
fitted to the armature for cooling purposes, and thus reduc- 
ing size and weight. Three types of starting motors were 
shown; these were similar to pre-war types with the excep- 
tion that the method of mounting has been improved. The 
switchboards shown were of two patterns only, namely, for 
flush and surface fitting. Accumulators and lamps were also 
shown. 


Tue Hicu Tension Co., 63, Belvedere Road, London, 
S.E. 1, exhibited sparking plugs, horns, magneto-testing 
apparatus, and “ Mira” igniters either self-contained battery 
ignition or fitted to dynamos. This new ignition unit 15 an 
alternative to the magneto, and is interchangeable with it. 
The device comprises a H.T. transformer, distributor, and 
make-and-break, giving efficient results at small weight and 
cost. The “Mira” permanent-magnet dynamo, fig. 9, is a 
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small and cheap device suitable for motor-cycles and cycle- 
cars. It is made in two sizes to light three or five lamps at 
4 or 6 volts. The carcase is made of interchangeable die 
castings, and the armature rotates on ball bearings. Owing 
to the use of permanent magnets the output is automatically 
regulated, and there is no fear of over-running it. No cut- 
out is employed between the dynamo and battery, and owing 
to the special armature winding very little energy is con- 
sumed. The dynamo should be run at 2,000 to 3,020 R.P.M., 
and it is desirable to switch it off when leaving the car stand- 
ing for any considerable period. 
A motor-cycle and cycle exhibition opened at Olympia on 
Monday and closes to-morrow, where electrical accessories 
are also to be seen. A number of motor-cycle sidecar com- 
binations are now provided with electric lighting, for in- 
stance in the Matchless, where ignition is by H.T. magneto, a 
Lucas magdyno supplies energy for ignition and lighting 
in the electric model. In the new 8-H.p. Clyno a Lucas 
magdyno also supplies lighting as well as ignition; the accu- 
mulators for the former being carried under the sidecar seat, 
undoubtedly the best position, the large springs possible on 
sidecars being conductive to long life of the batteries. The 
10-H.p. Reading Standard (American) is lighted by a Split- 
dorf generator carried in front of the engine outside the 
frame and driven by a spring belt. This is entirely inde- 
pendent of the magneto, and supplies energy to the 6-volt 
15-amp.-hour Exide accumulators. Electric head and tail 
lamps and an electric horn form part of the standard equip- 
ment. A.B.C. 3-H.P. horizontally-opposed machine is 
fitted with a neatly-mounted dynamo, which is housed in 
the aluminium bevel casing, and driven by a spur wheel 
from the gearbox main shaft. The accumulators are carried 
in a metal box on the near side of the machine close to the 
seat tube, the switchboard being mounted just above the 
dynamo. The whole outfit is of Lucas manufacture. 


THE DESIGN OF MULTIPLE-STAGE 
AMPLIFIERS. 


By PROF. C. Iu. FORTESCUE, M.I.E.E. 


(Abstract of paper read before the WIRELESS SECTION of the 
INSTITUTION OF ELECTRICAL ENGINEERS.) 


THE simplest amplifying circuit is that shown in fig. 1. Here 
A, G, and F are the valve electrodes, the anode, grid and fila- 
ment respectively. The filament temperature is maintained 
by current from the battery B, and controlled by the adjust- 
able resistance R,. A steady potential is mamtained between 
the anode and filament by the battery B, the anode current 


passing through the anode resistance R,, The small poten- 


tial variations to be magnified are superimposed upon the 
steady voltage maintained by the battery B, between the 
negative terminal of the filament and the grid. These varia- 
tions may be looked upon as being produced by a tiny alter- 
nator D, representing the input circuit. Under these con- 
ditions the potential variations consist of a rise above and fall 


below the mean potential of the grid relative to the negative 
end of the filament. The changes of the grid potential are 
immediately followed by changes of the anode current, which 
in turn are accompanied by changes of the anode voltage due 
to the change of potential difference across the resistance Ry. 

The curves of fig. 3 show these variations and their relative 
phases, it being assumed that the variations of potential 
applied to the grid are more or less sinusoidal in form and of 
constant amplitude. The relative values of the alternating 
component of the voltage across r, and the alternating grid 
voltage give the voltage step-up of the valve and circuit. 

With this cilia Eo ut of pure resistances throughout, the 
variation of the voltage across R, can be made an exact repro- 
duction of the variations of the grid voltage, provided that 
both are small compared with the range of voltage corres- 
sponding to the active portions of the characteristics. For 
low-frequency changes the conditions of the previous para- 
graph can be realised without difficulty. But capacity effects 
are serious at high frequencies (wireless frequencies) and the 
resistance B, may be replaced by a condenser and inductance 
in parallel as in fig. 2, the circuit being accurately tuned to 
the frequency of the variations of grid potential. 

To a sustained oscillation this circuit behaves in the same 
way as the resistance circuit of fig. 1. But to an oscillation 


of varying amplitude the behaviour is quite different. For 
example, during the first few cycles after the oscillation is 
applied to the circuit the current flowing round the circuit 
L, ©, has not been built up to its normal value and the effec- 
tive amplification is less than is the case at the later stages. 
With a circuit such as that of fig. 2 the tuning of the con- 
denser 0, becomes more and more critical as the resistance 
R, decreases. The more critical the tuning the less will be 
the relative amplification at frequencies other than the fre- 
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fariation of anode cu 


quency to which the circuit is tuned. An efficient circuit 
consequently leads to a selective amplifier. The effective 
damping of the circuit can be regarded as being made up of 
two parts, viz. (a) the resistance of the circuit itself; and (b) 
the equivalent resistance due to the resistance of the tube in 
parallel with the circuit. This latter component decreases 
with a decrease in the ratio of L,/C, and vice versa. With 
large values of La |C, it constitutes the principal cause of the 
damping and may render the circuit almost aperiodic. Thus 
a circuit having a very high ratio of L, | Cc, cannot be efficient, 
and is the reverse of a selective amplitier. 

In practice, where high selectivity is essential and. tuning 
is not objected to, the efficient circuits may be used. But 


| ‘Fic. 4. 


where approximately equal amplification is required over 3 
wide range of frequencies, then a high ratio of L,/0, and a 
valve of low effective anode resistance would be ; 
Multiple-stage amplification can'be obtained with either of 
the arrangements of figs. 1 or 2, the anode-circuit voltage 
variations of each valve being applied to the grid of the valve 
next in the series, and so on. Fig. 4 shows a possible arrange- 
ment of two valves in cascade, using resistances in the anode 
circuit. Separate. filament and anode batteries are required 
with this arrangement. In fig. 5, however, almost the same 
results are obtained without this disaavantage. A similar 


arrangement for two valves with tuned anode circuits 13 
shown in fig. 6. 

A cascade arrangement of valves with step-up transformers 
between the valves is another possible combination and 13 
shown in fig. 7.. When allowance is made for the self-capacity 
a te windings this circuit’ is very closely allied to that of 

g. 6. 

The action of any amplifying system, eléctrical, mechanical 
or otherwise, is strongly affected by any transfer of energy 
back from the output end of the system to the input end. 
With the amplifiers now under discussion, the transfer b 


‘of energy may be caused by any form of coupling between 


the output and input circuits. If this coupling is such that 
the changes at the input end are accentuated, it follows that 
changes of a given amplitude in the input circuit can 
maintained by a smaller external power supply. In the cx- 
treme case the coupling may be strong enough to do more 
than maintain the changes at the input end. The system 18 
then unstable, and if the circuits consist of inductances aD 
capacities, oscillations will be set up and maintained. 
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inductances or capacities, the voltages and currents 
will endl change in one direction or the other until the 
altered slope of the characteristic curves stops the action. 

On the other hand, the coupling between the ends of the 
system may tend to oppose the changes at the input end. 
More power is required then from the external source to main- 
tain the changes in the input circuit, and the effective ampli- 
fication is reduced. Obviously, the greater tbe opposition 
coupling, the poorer will be the amplification obtained. , 

In an arrangement giving a high amplification ratio (say 
1,000 to 1 on the voltage, i.c., 10° to 1 on power) the transfer 
back of a very small proportion of the power from the output 
end to the input end will be sufficient to render the circuits 
unstable, or to reduce the amplification very considerably. 

It is thus a matter of the very greatest importance to secure 
an adequate control of the coupling between the low-power 
and high-power ends of the instrument. This coupling may 
be capacity coupling, or a mutual inductive coupling. or a 
combination of the two. Resistance coupling may also be 
employed in conjunction with either capacity or inductive 
coupling. Capacity coupling is always present to some extent. 
At high frequencies it 1s always important and is generally 
the controlling factor. If inductive coupling is also used, the 
condition actually arrived at is a balance between the two. 

Fig. 8 shows a method of using a capacity coupling, and 
fig. 9a combination of inductive and .capacity coupling. Both 
these systems are applicable to more than two valves, but the 
connections for the capacity coupling must necessarily be 
made to the right valves or opposition effects will be obtained. 

In practice it is desirable that the action of the amplifier 
should not depend upon a very critical adjustment of this 
coupling. Consequently the unavoidable coupling must be 


reduced as far as possible. For high-frequency working, one 
4 
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of the unavoidable sources of this coupling is the capacity be. 
tween the grids and the anodes of the valves themselves. 
Formule are given in the paper by means of which the 
results of this coupling can be estimated in any particular case 
and its results allowed for. 

A cominon method of designing an amplifier is to adjust it 
so that when the mean potential difference between the grid 
and filament has a particular value there is good amplitication 
with a detinite tendenev towards the unstable condition. If 
an adjustment of the erid-filament r.b. is now provided, this 
tendency can be decreased or increased by making the mean 
grid-Hlament P.D. more positive or more negative. When 
more positive, the grid damping is increased, which increases 
the effective resistance of the circuits in which the oscillations 
are produced. Usually, also, the total amplification is some- 
what reduced. Both these effects tend towards stability. If 
the grid is made more negative the conditions are reversed 
and the tendency to oscillate is accentuated. 

There are two quite distinct ways in which reaction can be 
emploved. In the first place, as has already heen pointed 
out, the tendency to produce self-maintained oscillations en- 
ables currents of a given amplitude to be maintained in the 
input circuit for a smaller power supply from the external 
source. This is in itself equivalent to amplification. Under 
perfect conditions, with the reaction under perfect control, it 
would be possible to secure anything up to an infinite ampli- 
fication by slowly increasing the power supplied back to the 
Input circuit from the output circuit until the power required 
from the external source becomes vanishingly small. in 
practice, however, there are limitations. The control soon 
becomes very critical and the adjustment so delicate that the 
least change in the conditions in the valves upsets it. Also, 
unless all the valves are working on points on their char- 
acteristics where the amplification is a maximum, any 
momentary large disturbance will slightly increase the effec- 
tive amplification and cause the self-maintained oscillations to 
ket in. ‘Thus amplification by * reaction,” which in reality is 
merely using the amplifier to neutralise the resistance of the 
input circuit. must be reduced tea a very moderate amount. 
The modern tendency 1s rather in the direction of avoiding it 
altogether if possible. the extra amplification required being 
obtained by using more valves in cascade. 

In the second place. where continuous waves are being re- 
ceived by the heterodvne method, the use of a separate set 
of instruments to generate the beating oscillation is avoided 
if the amplifier can be so controlled as to generate these oscil- 
lations itself and yet maintain its power of amplification. 
Many amplifiers have been designed which serve the double 
function fairly well. but generally there is considerable loss of 
impliiggtion and simplicity of operation. The loss of ampli- 
Geation arises from the fact that, ence the heating oscillation 
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is started in the input circuit, it immediately builds up to a 
value which ig large compared with the incoming oscillation 
to be amplified. By the time that this large oscillation has 
been amplified by the whole serics of valves, the voltage 
amplitude is such that for the last valves the grid voltage is 
coursing to and fro far beyond the limits of the slope of the 
anode-current characteristics. This difficulty is leading under 
modern conditions to the use of separate low-power generat- 
ing sets for producing the beating oscillations. 

‘Small irregularities in the action of the valves are due ty 
two causes, viz. (a) the electron emission from the filaments 
is apparently not perfectly uniform: and (b) the amount and 
nature of the residual gas is not constant. 

The result of these small irregularities is to cause smal! 
promiscuous changes in the anode currents of the valves near 
the input end of the amplifier. Each small change is ampli- 
fied throughout the whole series and the aggregate gives 
rise to `‘ valve noises,” which constitute one of the most for- 
midable obstacles to the attainment of very high amplification. 

Any irregularity of either the filament heating battery or 
of the Lattery supplying the anode current will obviously be 
æ source of trouble. A large capacity across the anode battery 
is often used to obviate this difticulty if the battery is not 
above suspicion. Batteries of a large ampere-hour capacity 
are used for the filaments for the same reason. 

Anything of the nature of imperfect contacts must be 
scrupulously avoided. 

In general, the current and voltage changes which are to 
be dealt with in amplifiers are small compared with the volt- 
age range of the active portions of the characteristics. So 
long as this 1s the case the characteristics may be regarded as 
straight lines and the changes of current calculated from the 
observed slopes of the characteristic curves, 

This procedure involves a fundamental assumption, viz., 
that the ordinary static characteristic is followed even at high 
frequencies and with minute amplitudes. It is difficult to see 
why the static and dynamic characteristics should not be the 
same. The fact remains, however, that it never seems pos- 
sible to secure the amplification per valve that is indicated by 
numerical calculations from the static characteristics. With 
high-power transmitting valves a difference between the static 
and dynamic characteristics is fairly definitely established and 
appears to be due to surface changes of the filament. Whether 
some similar effect takes place in the low-power amplifying 
valves is a question that requires much further Investigation. 

The remainder of the paper consists of a mathematical in- 
Vestigation, which is not suitable for abstracting. 
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Electro-Plating.—Ina paper read by Mr. O. P. Watts before 
the American Electro-Chemical Society it is recorded that it 
has been discovered recently that by immersing iron for 
a few moments in an acidified solution of arsenious oxide, an 
adherent copper-plate may be deposited from an acid electro- 
lyte, but no adequate explanation had been offered for this 
unique effect of arsenic. In this paper it has been shown that 
certain solutions of lead and antimony may be substituted 
for the arsenic dip, previous to direct-current plating of 
copper on iron from copper sulphate. 

It appears to be impossible to obtain a perfect plate on iron 
from solutions of bismuth chloride by the usual methods of 
electro-plating; but use of the arsenic or antimony dip 18 
attended with the same success as in copper plating. 

The successful substitution of solutions of antimony and 
lead for arsenic, and the application of these dips to plating 
on iron with bismuth, show that the beneficial effect of the 
arsenic dip is not due to a property peculiar to arsenic alone, 
but is the result of coating the iron with a metal whose 
potential in acid solutions is so near to that of copper that 
it 1s possible to deposit a good copper plate upon it, yet 
Whose potential is not so far below iron that it will deposit 
on iron in a powdery, non-adherent form. 


Large Generators.—Prof. Walter Reichel, at a recent 
meeting of the Association of German Engineers at Charlotten- 
burg, read a paper dealing with the provisional limits in 
the construction of electrical machinery. He stated that not- 
withstanding the extraordinary development which had taken 
place in this branch in recent years, it seemed that a con- 
clusion was far from having been reached. In future it was 
probable that alternating current would first come Into con- 
sideration for the working of main lines, as with this system 
only 1,20) KW. was required in the power station for an 
output of LOOO Kw. on the lncomotive, whereas 1.500 Kw. 
was needed at the station with direct current for the same 
performance of the locomotive. the loss of energy in the 
latter case being very considerable. The pressure of the 
existing long-distance transmission lines was up to 150,000 
volts, but it could be increased to 200,000 volts if required. 
In his opinion, it was quite possible to construct larger turbo- 
generators than those now made for the enormous output 
of 60.000 Kw., as for instance generators up to 160,000 kw.. 
of which a few would suffice to supply an area of several 
provinces. Large stations of 500,000 kw. could be built on 
the site of the coal fields in the Ruhr, Upper Silesia, us 
in Central Germany, although the time had not vet arrive 
for the erection of such larger stafions. 
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THE GOVERNMENT AND TRADE. 


[THE ANTI-DUMPING BILL. | 


ON Wednesday, last week, the Government Bill relating to dumping 
of foreign goods and the setting up of an organisation to regulate 
importation, with a view to safegnarding certain British industries, 
was introduced by Sir Auckland Geddes. The Bill will form the 
subject of keen controversy both in political and industrial circles 
in the next few weeks. For the present we muat content ourselves 
with the following extracts describing its main provisions :— 

It is described as “a Bill to constitute a Trade Regulation Com- 
mittee, to regulate the importation of goods with a view to 
preventing dumping, safeguarding key industries and industries 
affected by the depreciation of a foreign currency, assisting 
the revival of hop-growing, to regulate temporarily the exporta- 
tion of certain goods, and to authorise the granting of credits and 
undertaking of insurances for the purpose of re-establishing over- 
seas trade, and for other purposes incidental to the objects 
aforesaid.” 

The Committee is to consist of the President of the Board of 
Trade, the Financial Secretary to the Treasury, the Parliamentary 
Under-Secretary for Foreign Affairs, the Secretary of the Depart- 
ment of Overseas Trade (Development and Intelligence), the 
Permanent Secretaries of the Board of Trade, the Comptroller of 
the Department of Overseas Trade, and 10 members of the House 
of Commons, nominated by that House. 

If the Board of Trade wishes to issue Orders under the powers 
conferred upon it under this measure, it will first submit 
them to this Committee for approval. In the case of urgeacy 
it will have authority to make a Provisional Order which shall 
not continue in operation for more than 21 days. 

The second part of the Bill relates to the prevention of 
Dumping :— 

(1) The Board on being satisfied— 

(a) That goods of any class or description produced or manu- 
factured in any country outside the United Kingdom are 
systematically and in substantial quantities being imported into 
or being sold or offered for sale in the United Kingdom at prices 
below the foreign value as defined by this Act or that there are 
rood grounds for apprehending that such importation or sale is 
about to take place ; and 

(+) That the production or manufacture of similar goods in 
Hes oa Kingdom is or is likely to be thereby adversely 
affected, 


may by order apply this part of this Act to goods of that class or 
description, if imported from or if made or produced in any 
country outside the Jnited Kingdom, or such country or countries 
as may be specified in the order. 

(2) Any such order may provide that voods to which the order 
applies shall not be imported unless there are produced a sworn 
declaration by the consignor stating the foreign value of the goods 
and the country of manufacture or production of the goods; and 
a valid certificate from the proper officer that to the best of his 
knowledge and belief the statements contained in the sworn 
declaration by the consignor are correct; and declarations and 
evidence on other matters. 


While an order applying this part of this Act to any goods is in 
force, no person shall subject as provided import into the United 
Kingdom any goods to which the order applies, other than goods 
imported without previous sale, if the import price of the goods as 
ascertained by the Commissioners, is less than the foreign value 
of the goods as stated in such sworn declaration and certificate, 
provided that the importation of any such goods as aforesaid shall 
not be deemed illegal in any such case as aforesaid if the importer 
before the clearance of the goods pays to the Commissioners such 
sum as in the opinion of the Commissioners is equal to the amount 
by which the foreign value of the goods exceeds the import price 
thereof. 

While an order applying this Part of this Act to any goods is in 
force no person shall, except as provided, on the first sale of any 
such goods which have after the date on which the order came 
into force been imported into the United Kingdom without 
previous sale, sell the goods at a price which is less than the 
foreign value of the goods provided that any such sale as aforesaid 
shall not be deemed to be unlawful if the vendor either— 


(a) Previously to or within such time after the sale as may be 
allowed by the Board pays to the Board a sum equal to the 
difference between the price at which the goods are sold and the 
foreivn value of the goods; or 

(+) Previously to the sale has satisfied the Board that the sale at 
the price at which the foods are to be sold is due to depreciation 
in the quality of the goods or to any other cause which it appears 
to the Board should be taken into account. 

If any person sells any voods in contravention of the provisions 
of this section he shall be liable to forfeit such sum ag the Board 
may demand not being greater than the value of the voods. and any 
such sum shall, without prejudice to the recovery thereof as a 
debt to the Crown, be recoverable by the Board summarily as a 
civil debt. 


The Bill defines the meaning of “Foreign value,” “Import 


price,” and “ Price on first sale.” - 

Where goods are imported into the United Kingdom for the 
purpose of the use thereof as parts of, or in the manufacture of. 
any nrticle assembled or manufactured in the United Kingdom by 
or on behalf of the consignor, and the price at which the articles 
sv assembled or manutavtured are being sold in the United Kingdom 


is less than the foreign value of such articles, this part of this Act 
may b2 applied to the goods so imported, subject to such modifica- 
tions (to be specified in the Order) as appear to the Board to be 
necessary in order to adapt this part of this Aot to the circum- 
stances of the case. 

Powers are included as to obtaining information and inspecting 
documents, &c. 

Part III relates to the safeguarding of key industries, and 
industries affected by depreciation of foreign currency. 


The Board may by order— 


(a) Prohibit the importation of any or all of the goods specified 
in Part I of the Second Schedule to this Act or of any particular 
class or description of such goods ; and 

(>) at any time within a period of three years from the termina- 
tion of the present war prohibit the importation of all or any of 
the goods specified in Part II of the Second Schedule of this Act ; 
and 

(-) on being satisfied that there has been such a depreciation 
in the sterling value of the currency of any foreign country as, 
not being adequately compensated by increased cost of production 
in that country, is causing or is likely to cause sales in the United 
Kingdom of the products or manufactures of that country 
to take plase in substantial quantities at prices substantially 
below those at which similar articles manufactured ın the United 
Kingdom can be sold, and that action under this provision is 
otherwise desirable, prohibit the importation of any class or 
description of goods manufactured or prodused in that country. 

There are provisions relating to licences, and to the power of 
the Board of Trade in the Second Schedule (referred to below). 
Part V of the Bill bears on the power of the Board of Trade to 
grant credits and insuranc3 in certain cases for Overseas Trade. 
Part VI contains a number of general matters. 


The Second Schedule contains the list of goods the importation 


of which may be prohibited. Items 1 and 2, in Part I, are dyes 
and synthetic drugs ; the other items are :— 


(3) Optical glass, including lenses, prisms, and like optical 
devices. 
(1) Scientific glassware. 
(5) Illuminating glassware. 
(6) Laboratory porcelain. 
(7) Scientific and optical instruments. 
(8) Potassium compounds. 
(9) Tungsten powder and ferro-tungsten. 
(10) Zinc oxide. 
(11) Lithopone. 
(12) Arc lamp carbons and carbon electrodes. 
(13) Magnetos and permanent steel magnets. 
(14) Hosiery latch needles. 
(15) Gauges. 


Part II of the Schedule specities :— 


(1) Thorium nitrate. 
(2) Gas mantles and gas mantle-rings. 


ELECTRIC FIRE ALARM AND POLICE- 
PATROL SIGNALLING SYSTEMS IN 
THE UNITED- STATES. 


PARTICULARS have recently reached this country of a census 
taken in the United States in 1917 of municipal electric bre- 
alarm and police-patrol signalling systems, and the report 
points out that the importance of electricity as a time saver 
In announcing the existence and location of a fire can scarcely 
be over estimated, since it is self-evident that the more 
promptly a fire can be attacked by the firemen, the more 
easily it cun be extinguished, and with the minimum of loss. 

The history of fire-alarm telegraphy is short, but its pru- 
gress bas been rapid. Prior to 1850, even in the largest 
cities of tho United States, there were no means of directing 
fire brigades, &c., to the scene of a fire beyond shouting 
alarms and striking bells. The use of the telegraph as 4 
means of transmitting alarms was first suggested by Dr. 
W. F. Channing, of Boston, and in 1845 he published an 
article in the Boston Advertiser outlining a method in which 
the telegraph could be used for fire-alarm purposes. In 15 
the first fire-alarm telegraph system was installed in the 
city of Boston, and at the present day there are few cities 
in the United States that are not equipped with some syste 
of the kind. ete 

The simplest form of fire-alarm system, frequently foun 
in smaller towns, consists of but one single circuit with a 
few signalling boxes on the line; at fire headquarters oe 
only equipment may be an annunciator with a bell striker 
attached, and there mav be a further connection with : 
town bell for alarming voluntary firemen who are not 4 
headquarters. 


A ftire-alarm signalling box consists of a clock work me 


anism which when operated revolves a character wheel, ae 
causes the normally closed circuit to be successively ope 
and closed at regular intervals. 
: aan or 
A device used in the larger central fire-alarm stations for 
sending out alarms to engine and truck companies 
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manual transmitter. These transmitters are of two general 
types—tbe dial type and the button type. Some cities which 
do not have central offices at which operators are stationed 
at all times, have in the central station of their fire-alarm 
departments a machine called an automatic transmitter, the 
functions of which are to repeat automatically over all 
circuits any signa] received from any one circuit. 

The total number of public (as distinct from privately- 
owned) fire-alarm and police-patrol signalling systems in the 
United States in 1917 was 1,712, as compared with 1,397 in 
1912, an increase of 22.5 per cent. The figure for 1917 was 
made up of 45 combined systems, 1,285 fire-alarm and 382 
police-patrol systems. The miles of wire used in these ser- 
vices totalled 107,658 in 1917, as compared with 90,284 in 
1912, while during the same period of five years the number 
of bexes or signalling stations increased from 81,282 to 94,853. 
Fire alarm calls increased by 28 per cent. in the period 
under review, reaching a total of 224,753 in 1917. 

One of the improvements that has characterised the instal- 
lation of signalling systems in America in recent years has 
been the placing of the wires in subways or conduits. The 
advantages, such as protection froin storms and climatic con- 
ditions generally, are obvious, and in 1917 there were 176 
cities in the United States, compared with 132 in 1912, having 
a population of 30,000 or more that reported preachy and 
police-petrol systems, with a total of 50,254 miles of wire 
underground, an increase of 4,659 miles, or 10.2 per cent. 
since the census of 1912. Cities generally are now placing 
their wires underground, the largest individual increase in 
the five years being shown in Chicago, which had 2,328 more 
miles of underground wire in L917 than in 1912. New York 
followed closely with an increase of 2.0L miles, while 
Syracuse and Detroit both showed increases of over 1,000 
miles in the same period. 
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NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and apparatus, whioh will be published if considered of 
sufficient interest. 


An Electric Scooter. 


A scooter novelty is being produced by the RUNBAkEN MAG- 
NETO Co., LTD., of Derby Street, Cheetham, Manchester, 
whose experimental machine has, we understand, been in- 
spected by a Motor Cycling representative. The frame of this 
machine, fig. 1, which bears only slight resemblance to the 
projected standard article, is of tubular construction and 
duplex so that a cradle is formed in the centre position. A 
motor-cycle saddle and footboards are provided; the wheels 
are intended to be 18 in. in diameter, although those shown 
below are only 12 in. The power plant of the machine con- 
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Fig. 1.—AN ELECTRIC SCOOTER. 


sists of a 4-H.p. electric motor, forming one unit with its 
reducing gear, bolted on to and projecting from the rear 
Portion of the frane and driving the back wheel through a 
short chain. The motor will probably be later incorporated 
in the rear wheel. The hattery, which weighs 1 cwt., and 
forms the bulkiest part of the equipment, is situated amid- 
ships, resting in the previously mentioned cradle. It will be 
fitted with a quick detaching device and rollers underneath. 
and also a charging plug on the frame so that the batters 
may be either removed or charge in situ. The controller is 
in the form of a twist-grip on the handle bar: the machine is 
sald to attain a speed of 9 M pra. with a Tante radins on ane 
charge of the 8-volt accunnlatore No brake is fitted to the 
machine. but it 1s intended to provide a retarding effect bv 
means of an easily-operated armature short-curcuiting device. 


The Multy-Kontact Accessories. 


Several ingenious improvements in the construction of con- 
nectors, wall plugs, and sockets have been made by THE 
Heavy Current Execrric Accessories Co., of Park Road, 


Edmonton. The M-K socket, which is shown in fig. 2, con- 


sists of a hard-drawn brass tube B, which has a belled mouth a 
to provide easy access for the round pin of the plug. This 
sleeve or socket has a number of little springy tongues, c, 
which press upon the pin as it passes up the socket and thus 
ensure an excellent electrical contact. Fig. 3 shows the 
cylindrical nut D which, in conjunction with the set screw eE, 
forms a very effective connection for the end of the flexible 
cable. Fig. 4 shows the connection made, and it is claimed 
by the makers that it is impossible to pull the wire and 
socket apart without breaking the wire. 
Figs. 5 and 6 show in section and elevation a double con- 
nector fitted with the Multy-Kontact sockets, which are 
enclosed in a porcelain housing made in three parts, the 
wiring being extremely simple. The connector is provided 
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with a nickel-plated spring F to prevent undue wear, which 
ends in an insulating bush a. The interior of the connector 
is enclosed in a substantial nickel-plated sheath, giving a 
handsome finish to the device. 

Sockets similar to that described above may be used in con- 
junction with a specially designed brass connector to form a 
simple and reliable socket for wall plugs, of very substantial 
construction, as shown in figs. 7 and 8. The socket c is 
clamped in a brass block a by a screw, and the leads are 
secured by two screws as at b. The pins of the plug are made 


of full section through the base ef the plug and in one piece, 
with a washer of special shape to prevent the flexible from 
spreading; the pin G is secured by a steel pin F in a groove 
in the front of the base, which also prevents the pin G from 
turning. The cover is of polished walnut, with a channel K 
at the side for the flexible. 

The dimensions of the parts are those recommended by the 
Engineering Standards Association, and the design is ealcu- 
lated to ensure good contact apd to enable large currents to 
be carried without heating, fhe connectors taking up to 
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12 amperes, and wall sockets up to 45. When the sockets 
are worn, they can easily be renewed at slight expense. 
These fittings are already being used on a considerable scale 
in connection with electric fires, irons, toasters, «c. 


Mohawk Accumulators. 


THe Mowawk Cyce Co., Lrp., of 2-6, Alexandra Road, 
London, N.8, is marketing a 4-volt accumulator in sizes 


Fic. 10.—Pocket LAMP 
STORAGE BATTERY. 


Fic. 9.—Monawk. 
ACCUMULATOR. 


from 10 to 80 amperes, and a pocket lamp battery; the latter 
takes the place of the ordinary dry battery, and has the ad- 
vantage that it can readily be recharged at small cost. 


NEW PATENTS APPLIED FOR, 1919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Sgrron-Jonges, O'DELL AND 
TEPHENS (successors to V . Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn. London, W.C. 1. 


27,627. “ Distribution in alternating-cucrent systems.” A. M. TAYLOR. 
November 8th. 


27,644. ‘Electric switch, &c., mechanism.” C. L. WALKER. November 
th 


27 656. “ Process for concentrating alternating-current arc, extended b 
direct-current magnet to suitable lengths, over small reaction area.” H. 
ANDRIESSENS. November 8th. 

27,706. “ Suspension chains for electric lamps, fittings, cables and wires, 
&c.” J. I. Batt. November 10th. 

27,709. “Microphone.” E. M. C. TIGERSTEDT. 
mark, November 8th, 1918.)` 

27,721. '‘ Frequency meters.” C. L. Lipman, NarpverR Bros. & THompson. 
November 10th. 

27,771. ‘‘ Oscillation generators of the arc type.” WestincHouse Lame Co. 
November 10th. (U.S., November 9th, 1918.) 

27,796. “ Switch for electro-medical application.” A. V. Law. Novem- 


November 10th. (Den- 


27,804.“ Electro-magnets.” A. Luzy. November 10th. (France, February 


27,811. “ Electrical insulators.” G. V. Twiss. November 10th. 

27,832. “ Electrical automatic photographic machine.” H, H. WoLre. No- 
vember llth. 

27,839. ‘* Ceiling roses, &c., of electric lamps and means for controlling 
latter.” H. E. Hapwen and H. Wiis. November 11th. 

27,858. ‘*Gencration transmission and distribution of electricity.” W. H. 
Hanstrock and H. Hawkins. November llth. 

27,871. “ Carriers for electric storage batteries.” J. C. Brake and W. 
McNaucur. November IIth. 

27,903. “ Combination of electric two-way switch and transformer.” H. 
Cieeton. November 11th. 


27,904. “ Electric lighters.” B. L. Decnettr. November llth. (France, 
March 22nd.) 
27,905. “ Electric time-transmitting apparatus.” P. TRICHARD. Novem- 


ber llth. (France, July 13th, 1917.) 
27,909. “ Electrical signalling and order transmitting signals.” C. V. 
Ussorne. November llth. 
27,914. ‘* Starters for internal-ccombustion engines.” A. H. Mipciey and 
C. A. Vanpervet, & Co. November llth. 
27,922. ‘‘ Electric motor control.” 
(General Electric Co.) November llth. 

27,933. ‘Apparatus for electrically-controlling air brakes." W. L. MELLERSH- 
Jacgsos. (E. P. Waterhouse and B. A. Prince.) November llth. 

27,938. ‘* Dynamo-electric machines.” A. E. Wuite. (U.S. Light & Heat 
Corporation.) November 11th. 

27,940. ‘‘ Battery plates and plate-pasting machines.” A. E. Whe. U.S. 
Light & Heat Corporation.) November 11th. 

27 ,941.—** Electric regulators.” A. E. Waits. (U.S. Light & Heat Corpora- 
tion.) November ilth. 

27,942. “ Systems of electrical distribution.” A. E. 
& Heat Corporation.) November 11th. 

27,948. * Repulating switches of the muluple-contact type.” M. MANSELL. 
November llth. 

27,950. *“ Wireless telegraph receiving system.’ W. J. Picken and J. G. 
Ross. November llth. 

27,975. * Electric wheel tyres.” Bernam Tyke Co. November 12th. 

28,006. “‘ Electrically-op rated sound-warning devices, L. CHOLLET and 
W. P. THomvson. November 10th. 

28,029. ** Trolley or collector wheels for electric tramways and railways.’ 
G. A. Mitcuett and G. F. Porereweir. Noveraber 12th. 

28,046. “Electrice braking systems." British THomsox-Houston Co. 
(General Electric Co.) November 11] th. 

28,087. ‘* Telephone receivers and ear-pieces therefor 
TELEPHONE MANLEFACICRING Co. November 12th. 

28,100. ‘‘ Sparking plugs." J. ATKINSON, R. ATKINSON, S. G. ATKINSON, 
and W. AtKissex. November 12th. 

28,107. *“ Electric illuminating devices for theatrical stages, &c.® T. H. 
RocHrordD, November 13th. 

28,194. “ Apparatus for electrical ucatmint of goes. 
Faecipirarion Co, November 13th. 


British THoMson-Houston’ Co. 


Wire. (U.S. Light 


R. L. Murray and 


9? 


INTERNATIONAL 


28,157. ‘* Alternating-current motors, &c.”” E. S. Carey and Cargy-Garvey 
SynxpicaTe. November 13th. 

28,160. ‘‘ Measured service telephone systems.” AUTOMATIC TELEPHONE 
MANUFACTURING Co. November 13th. (U.S.A., February 12th.) 

98,188. ‘* Accumulators.”” A. P. Forp and C. Mit10x. November 13th. 

28,240. ‘‘ Electro-magnectic apparatus for steering vehicles. J. G. Gray, 
November 14th. 

28,246. ‘* Automatic-controlling switches for charging accumulators.” R. 
AMBERTON and J. R. Watton. November 14th. 

28,249. “ Electrical device for holding cog on armature spindle of electric 
motor-starter whilst it is drawn into mesh with cog on flywheel of engine.” 
R. H. Lane. November 14th. 

28,250. “ Electric signal-recording apparatus, &c.™ J. B. Botttuo. Novem- 
ber 14th. 

28251. “ Receiving or recording telegraphic messages.” J. B. Boxttno. 
November 14th. 

28,257. “ Apparatus for amplifying and reproducing sound.” A. W. 
SHARMAN. November 14th. 

28,260. “ Means for controlling operative field of magnets.” L. W. Gooww 
(National Safety Appliance Co.) November lith. 

28,265. “ Appliances for regulating hardness of Rontgen-ray tubes.” H. F. 
Eiken. November 14th. 

28,280. ‘Relays for operating with high-frequency currents.” A. C. 
Brown. November 14th. 

28,289. ‘* Hypcrscrsitive galvanometer."” H. M. Resixson. November lith. 

28,291. “ Couplings for magnetos. F. M. Paptan and F. R. Ram. No- 
vember 14th. 

28,296. * Sparking plugs.” J. A. MOREAU. 
August 6th.) 

28,301. “ Receivers for wireless telegraphy." C. T. Huones and L. B. 
TURNER. November 14th. 

98,307. * Electric couplings.” British Evectkic TRANSFORMER Co. and W. 
J Sims. November 14th. 

28,313. ‘Electric switch devices for preventing stealing or use of motor 
vehicles.” G. W. Matcotm. November 14th. 

28,315. ‘ Electrical seam-welding machines. E. SCHRODER. 
14th. (Germany, June 8th, 1918.) 

28,318. ‘Conductors for electric lamps, &c.” G.  Hotsr, NAAMLOZE 
VENNooTscHap) Pulltips GLOEILAMPENFABRIEKEN and OosterHuts, E. Novem- 
ber 14th. 

28,320. “ Thermionic or oscillation valves.” S. R. MULLARD. Novem- 
ber 14th. 

28,322. “ Electrical indicating devices.” R. S. O'’Nettt. November lith. 

28,324. “ Magnctos. N. C. F. Jensen and M. J. E. Tiuney. November 


lith. , ; f 
28,325. “ Electric ignition apparatus for internal-combustion engines.” N. 


C. F. Jensen and M. J. E. Trney. November 14th. 

28,330. ‘‘ Thermionic devices.” J. Scorr-TaGGart. November láth. 

28,335. “ Electron discharge devices, &c.'"" J. Scort-Taccart. Novem- 
ber loth. 

28,369. ‘Electric relays." AUTOMATIC TELEPHONE MANUFACTURING Co. 
(Automatic Electric Co. and A. E. Hudd.) November 15th. 

28,376. ‘‘ Sparking plugs.” W. H. BRAMPTON. November 15th. 

28,383. “ Holders for electric lamps.” T. H. A. Brown, November 15th. 

28,384. “ Regulation of voltage of dynamos.” M. S. Conner and C. C. 


Puckerre. November 15th. ; ast 
28,388. “ Fixing arrangements for electric measuring instruments, &c. 


Siemens & Harske Akt. Ges. November 15th. (Germany, August 23rd, 


November 14th. (France, 


November 


1918. 

28.490. “ Electricul heating devices.” M. S. PARNELL-SMITH. Novem- 
ber 15th. ; hou 
28,393. “Combined magneto and dynamo-electric machine.” _—_ EISEMAXN 


MacNeto Corroration and O. Imray. November 15th. 


(qa ee 


PUBLISHED SPECIFICATIONS. 


The numbers in parenthesis are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1918. 

13,473. REGULATORS FOR DYNAMO-ELECTRIC MACHINES. Remy Electric Co. 
July 10th, 1917. (118,630.) 

13,474. REGULATING DEVICES FOR DYNAMO-ELECTRIC MACHINES. 
Co. August 18th, 1917. (118,631.) | 

16,549. APPARATUS FOR ELECTRIC WELDING. J. Crichton. October llth, 1918. 
(133,995.) 

16,653. PORTABLE ELECTRIC accumuLaTors. D. W. John and J. H. Berry. 
October 12th, 1918. (133,997.) 

17,231. ELECTRIC ACCUMULATOR BOXES. A. A. Price. October 2nd, 1918. 
(134,016.) 

17,249. MEANS FOR RLECTRICALLY SIGNALLING THE MOVEMENTS OF RECORDING 
INSTRUMENTS. A. Deane-Butcher and G. Kent, Ltd. (A. D. Deane-Butcher.) 
October 22nd, 1918. (134,018.) 

17,258. GALVANIC BATTERIES. 
1918. (134,019.) 

17,337. MINERS’ ELECTRIC LAMPS. 
(121 ,588.) l h 

17,398. El FCTRIC TRANSFORMERS FOR WELDING. C. J. Holstag. October Ath, 
1917. (120,886.) 

17,639. SYSTEMS OF FREQUENCY TRANSFORMATION. British Thomson-Houston 
Co. (General Electric Co.) October 29th, 1918. (134,045.) 

18,559. ELECTRIC MOTOR-CONTROL SYSTEMS. L. Miller, W. Brooke, and 
British Westinghouse Electric and Manufacturing Co. November 13th, 1918. 
(134,064.) 

18,702. APPARATUS WITH HORIZONTAL DIAPHRAGM FOR ELECTROLYSIS OF ALKALINE 
cuLorIDes. Norsk Alkali Articselskabet. April 25th, 1918. (125,935.) 

19,099. MOUNTING OF ELFCTRICAL APPARATUS IN FRAMES OR CASES. H. B. 
Prentice. November 21st, 1918. (134,076.) 


Remy Electric 


G. Oldham and J. Oldham. October 22nd, 


L. Chomier. ` December 17th, 1917. 


20,374. HARDPNING AND TEMPERING OF MESIAL WIKE RY ELFCTRICITY. A. 
Imbery. December 7th, 1918. (134,098.) 
81919. 
1,650. ELECTRIC FURNicES. Soc. Electro Metallurgique. February llth, 1918. 


(123,306.) 

2,922. CONSTRUCTION OF DYNAMOS AND MAGNETOS. M. S. Conner and C. C. 
Puckette. February 6th, 1919. (134,139.) © 

2.962. IRON CORES FOR ELECTKIC TRANSFORMERS, INDUCTANCES, AND THF LIKE. 
J. 5. Mollerhoj. February 6th, 1918. (123,096.) ; 

4.268. DEVICES FOR CARRYING OUT CHEMICAL PROCESSES BY ELECTROLYSIS. V. 
Gerber. February 20th, 1919. (133,883.) l 

4.828. ELECTRIC HELM INDICATORS. Siemens Bros. & Co. and F. Turner. 
February 26th, 1919. (133,888.) 

13,498. SAFETY RELAYS ASSOCIATED WITH STARTING AND REGULATING APPARATUS 
FOR ELECTRIC MATORS F. Lindblom and Allmanna Svenska Elektriska Akut- 
bolaget. May 28th, 1919. (134,178. ° 
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No. 2,193. 


THE ESTABLISHMENT OF 
INDUSTRIAL COURTS. 


Tue Industrial Courts Bill has passed the House of 
Commons, and may soon be the law of the land. While we are 
inclined to agree with a speaker in the debate on the second 
reading, that it is a pity a measure of such first-class 
importance should have been introduced, or should have 
seemed to have been introduced, as a consequence in some 
sort of the railway strike, we fee] it is best not to be too 
critical of the reasons for the action of the Government, 
but to devote same attention to a consideration of the 
measure itself. l 

The effect of the Bill, when it becomes an Act of 
Parliament, will be to establish a Court of Inquiry, and a 
permanent Industrial Court. The Court of Inquiry will 


investigate disputes, and report to the Government, and the 
report will be laid before Parliament. The Industrial 
Court is to hear both sides in a dispute, and to pronounce 
upon the points at issue. No far so good, but there is to be 
no compulsion upon either party to observe the verdict or 
to carry out its provisions. It was fairly conclusively 
shown in the debate that it is in truth an impossibility to 
compel masses of workpeople to carry out a line of action 
with which they are not in agreement, or which they 
believe to be unjust. Clearly compulsion cannot be applied 
in a one-sided manner, and this point was fully admitted by 
the speakers of the Labour Party. Therefore there is no 
compulsion either way, and many think that complete 
freedom of action will, in the long run, be productive of 
more good than any attempt at despotism, even on the part 
of qualified and approved arbitrators. Besides, there is 
another point, though, to our surprise, it was not mentioned 
at all in the House, and that is this: that only the edicts 
of Parliament itself or of the judicial Courts whose duty it is 
to interpret them can possibly be allowed to have the full 
force of law. ‘To strengthen the Whitley Councils, and 
give their decisions legal force, or to vest the Industrial 
Court with compulsory powers, would lead to a state of 
confusion which would call for endless legislation, and 
would lead to actions galore in the Civil Courts, for the 
purpose of attempting to clarify it. 

The Court of Inquiry is to have certain very definite 
powers, quite proper to its important functions. Among 
these we may note the summoning of witnesses, the taking 
of evidence upon oath, and the imposition of penalties for 
perjury. Clearly, if the work of the Court is to be of any 
permanent value at all, such powers are entirely necessary, 
The Court is also given power to call for the production of 
books and documents, but will only be entitled to make 
public the information which is relevant to a dispute. As 
Mr. Clynes remarked, there is very little on the labour side 
that the Trade Unions do not make public, but the docu- 
ments relating to contracts, profits, prices, and wages, and 
especially those having relation to the numerous agreements 
for price maintenance and the like, are generally kept very 
much in the background. They might be very relevant to 
a wages dispute, and some interesting facts might thereby 
be brought to light. 

The primary cause of industrial disputes is the question of 
pecuniary reward. Conditions of employment, character of 
supervision, sympathy with workers on strike elsewhere— 
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these are all fruitful secondary causes, but ample monetary 
satisfaction compensates for a multitude of smaller annoy- 
ances. We are convinced that a properly arranged system 
of payment by results, approved by both sides, would have 
more effect as a preventive of stoppages due to industrial 
disputes, than any other thing it is humanly possible to 
accomplish. With that system set up through the medium 
of the Whitley Councils in the various trades and industries, 
the Courts described in the Bill we are now discussing are 
seen to be a necessary corollary, providing, as they do, 
independent tribunals for investigating all the facts, and 
for pronouncing judgmentuponthem. Itisfound universally 
that where such a system exists—as in the works of Messrs. 
Priestman Bros., Ltd., or of the Gloucester employer 
(unnamed) referred to by Mr. Clem Edwards—there is an 
all-round improvement. It is very seldom that the question 
is encountered that has recently been asked by Mr. G. H. D. 
Cole :—‘* Why should the man who produces more be paid 
more than the man who produces less?” The plain 
answer to such a question is that the reward for service 
rendered is the power to avail oneself of the services of 
others, and that as the power to command service is repre- 
sented by money, the man who renders greater service is 
entitled to enlarge his life by availing himself more of the 
services of others—in short, to receive more money and to 
‘spend it as seems good to him. If this principle is denied, 
the logical outcome is the present chaotic system of society, 
whereby the drones get the honey while the workers provide 
it. For we may rest assured that no system of equal 
division would remain stable for a single day. 

We welcome the Bill, then, as a step in the right 
direction. It seems to us to foreshadow the restriction of 
interference by the State to the province to which that 
interference properly belongs—the throwing of much-needed 
daylight into the dark places of industry, the blowing of a 
healthy breeze of public opinion through the cobwebs 
surrounding it, and a fostering of the spirit of co-operation 
which is generally recognised as the prime and greatest need 
of the industrial situation as it exists at the present time. 


Ir used to be with sentiments of 
Intense satisfaction and gloritication that 
the directors of the <A.E.(., in their 
annual reports, or at the general mectings, pointed out in 
pre-war days the enormous sums which they had standing to 
the credit of the company at their bankers, amounting to 
several millions sterling at the rate of conversion which 
prevailed in the former period of peace. Now, however, 
the liquid funds have become so contracted that it is 
proposed to equalise matters by the issue of a loan for 
100,000,000 marks (pre-war £5,000,000). It is true that 
wages and salaries in 1918-19, as the company’stinancial state- 
ment sets forth, experienced the very considerable increase 
of 120,000,000 marks (£6,000,000), which sum under 
normal conditions would naturally be charged to the 
account of working expenses before the balance for the 
year was struck. If this practice has not been followed in 
the past financial year, it is little wonder tbat the company 
proposes to pay, a8 was mentioned a week ago, a dividend at 
the rate of 10 per cent., as contrasted with 14 per cent. in 
1917-18. Yet on June 30th, 1918, the company’s credit 
at the bankers was reported to have increased to 152,700,000 
marks (pre-war £7,635,000), as a result of the sale of the 
company’s interests in the Efektro-Werke of Bitterfeld. It 
is not stated, at least, down to the present time, how this credit 
stood on June 80th, 1919; but asa loan for £5,000,000 
is now considered necessary owing to the shrinkage of the 
liquid assets, it looks as if questions other than those 
relating to the dearness of raw materials play a part in the 
necessity for the raising of additional loan capital to com- 
pensate for the reduction in the liquid funds. The loan 
capital already amounts to over 110,000,000 marks 
(£5.500,000), and the ordinary share capital to 200,000,000 
marks (£10,000,000). It is possible that some light wili 
be thrown on the sityation when the annual report is 
published, 


The Liquid Assets 
of the A.E.G. 


AN extraordinary upward movement 


Ee á has taken place in Germany in the 
Interests. ordinary shures of the Deutsche Ueber- 


seeische Elektrizitiits Gesellschaft (German 
Trans - Marine Electricity Co.), which is the greatest 
oversea undertaking in that country, and which owns large 
supply works at Buenos Ayres and works at Monte Video, 
Uruguay, together with interests in Chile. During the 
course of the war the quotations for these shares declined 
with the depreciation of the mark ; the price was 150 per 
cent. in the middle of 1914, 150 per cent. at the end of 
1916, 135°50 per cent. in 1917, and 133 per cent. at the 
close of 1918. To-day, 11 months since the last-mentioned 
quotation was made, the price exceeds 500 per cent. It is 
assumed that the rise is due to speculative reflections based 
upon exchange considerations. In fact, the lower the level 
of the mark the higher the speculative value of the shares, 
The company’s undertaking has been built up by igsues of 
securities between 1900 and 1914, amounting to about 
£12,500,000, which sum was invested on a gold basis of 
the mark in the works and subsidiary companies in Sonth 
America, whilst the reserve funds, which were also formed 
in peace times, raise the total investments in Argentina, 
Chile, and Uruguay to £15,000,000 on a gold basis. As a 
consequence, the total would produce a yield several times 
greater than the paper mark value at which the investments 
stand in the company’s books to-day, owing to the deprecia- 
tion of the mark. If then some, or all, of the properties in 
South America were sold or mortgaged, the considerable 
additional value could be capitalised. 

On the other hand, in the case of funds coming to hand, 
the company is authorised—only since 1918—to redeem 
in paper marks plus 3 per cent. premium, the seven 
existing loans which totalled £5,267,000 in 1916. If this 
operation were carried into effect, a large portion of the 
premium on the South American investments would devolve 
upon the ordinary shares. Besides the ordinary shares of 
£6,000,000, there are preference shares of £1,500,000, and 
if the company were to decide upon liquidation, the 
preference shares would be repaid with a premium of 10 
per cent., whilst. the ordinary shareholders would receive the 
remainder of the assets. In these circumstances ib 18 
scarcely surprising that speculators both in Germany and 
Switzerland have caused the ordinary shares to rise to over 
500 per cent. The calculation, however, stands or falls 
with the fall or rise of the mark on the onc hand, and with 
the liquidation or continued existence of the company 10 
its present form on the other. 


On Nov. 25th a lecture was delivered 
by Mr. H. H. Gordon, A.M.Inst.C.E. 
before tbe Institution of Civil Engineers, 
on “ Some Aspects of Metropolitan Road and Rail Transit, 
which is worthy of the careful perusal of everyone who 16 
interested in this subject. Mr. Gordon, who has made a 
study of the problem for many years, deals with wb o1 
scientific lines, analysing the conditions which govern it and 
judicially examining the means by which it can be solved. 
His conclusions fully bear out our comments In 8 recent 
leading article on the subject of passenger transport 10 the 
Metropolitan area. 

One of the most striking points that he brings out 18 the 
enormous and never-ceasing growth of traffic on the London 
streets; in the decade ending in 1913 underground 
traflic increased by 170,000,000 passengers, and surface 
traflic by no less than 870,000,000! “ Even where motor 
traffic largely predominates there has been no real aie 
in road congestion, and in the central area of London f 2 
found uneconomical to employ motor delivery Vane -iis 
carrying capacity of the highway has been, and pee in 
taxed to the uttermost.” We may point out tha Me 
the central area of London there are po premws i 


Metropolitan 
Traffic. 
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hence the tramcar is guiltless of producing congestion 
in this region, There are numerous underground 
railways serving this area, but, as the author shows, no 
relief to surface traffic is gained by adding tubes—before 
the Central London Railway was opened, 390 horse 
omnibuses passed along Oxford Street per hour, whilst in 
1913, at times when the Central London Railway was 
packed to repletion, 517 motor-omnibuses, with 70 per cent. 
greater accommodation than in 1895, were unable to cope 
with the demand made upon them. The same phenomenon 
has been observed abroad. “ Surface traction always grows 
more rapidly than any underground system,” and “ con- 
gestion on the highway will continue to be a problem 
unless the solution to it be found on the surface of the 
streets.” 

Mr. Gordon points out that the laxity of control over the 
traffic, by permitting many flagrant abuses, results in the 
inefficient utilisation of the carrying capacity of the high- 
way; on London Bridge, for example, where there are no 
standing vehicles to obstruct the way and no crossings, 
even at the hour of maximum intensity of traffic the 
efficiency observed was only 41 per cent. Much could be 
done to ease the congestion if vehicle drivers could be 
induced to ‘ keep in line.” 

The author discusses the question of street crossings, 
and shows that they should be rectangular; but he has no 
radical remedy for the delay due to the necessity of traffic 
regulation, except the drastic one of viaducts or subways, 
and we cannot say that his modification of the “ gyratory 
system ” (“ Booth’s circus ’’) offers much hope of adoption. 
“In 1902 all traffic was animal driven : in 1914, 83 per 
cent. was power driven,” and it is to the power of rapid 
acceleration and deceleration that he attributes the saving 
of the situation, aggravated by the doubling of the traffic 
in the interim. 

As to the “ flexibility ” of motor traction, which enables 
traffic to deviate from congested routes, the author discusses 
its merits in detail, and dismisses it with the faintest 
praise. As he points out, when the road is free from con- 
gestion, flexibility is not required; when the road is 
congested, flexibility cannot be availed of, for the motor 
vehicles cannot manmwuvre. He disagrees, for stated 
reasons, with the estimate of the Traffic Branch of the 
Board of Trade as to the relative obstructiveness of the 
tramcar and the motor-’bus, and makes the sound point 
that obstructiveness should be assessed on the basis of the 
number of passengers carried, and not that of the number 
of vehicles in use; on the former basis, even taking the 
Traffic Branch’s estimate of obstructiveness, the motor- 
omnibus is seen to he, in the aggregate, the most obstructive 
passenger-carrying vehicle on the road.” Moreover, as a 
lethal instrument the omnibus is easily first—partly as a 
result of that flexibility which enables it to appear at 
unexpected places. In 1918 the Metropolitan police stated 
that the fatal accidents numbered 2-8 per 100 tramcars and 
67 per 100 omnibuses; on the passenger basis, the 
relative figures would become 2-8 for the tramear and 155 
for the omnibus. The very fact that omnibuses leave the 
fast-traftic line to load or unload at the kerb, for which 
much is claimed by their advocates, materially adds to their 
obstructiveness, as was pointed out by the Advisory Board 
of Engineers of the Royal Commission on London Traffic. 

Considerations of space prevent us from dealing with the 
second part of Mr. Gordon’s paper for the moment, and we 
conclude by once more expressing regret that, by with- 
holding its papers from publication, the Institution of 
Civil Engineers continues to suppress—so far as the general 
public is concerned—much valuable information. 


THE Society for Electrical Develop- 
ment. U.S.A., has for some months been 
carrying on a campaign for “ An Elec- 
trical Christmas ” ; through this “drive” the public is 
learning of the appropriateness of electrical devices as 


Christmas 
Presents. 


* The official “ factors of obstruction’ are for the tramcar 9, 
and for the pmnibus 4; as 230 ‘buses would be required to replace 
100 tramcara (in fine weather—far more in wet weather)—the 
AS pregate obatryctivenees of the omnibus js 23 X 45 9'2, | 


Christmas gifts, and reporta from members and others 
indicate that the move is producing excellent results. We 
wonder whether our readers have grasped the possibilities 
that lie open to them in this direction. Those contractors 
and supply undertakings who have showrooms are in an 
exceptionally good position to take advantage of the season, 
and ought to be able to do good business if they make a 
point of putting forward appropriate articles such as kettles, 
toasters, radiators, table and floor standards, bed-warmers, &c., 
and emphasising their suitability for Christmas presents. 
It is well worth their while to take special steps to draw 
the attention of the purchasing public to the matter; 


choosing presents is an arduous and nerve-racking 
performance, and the salesman should do his. best to make 
the choice for his customers, who ‘should be shown 
the novelty and the common-sense of the electrical gift. 
To aid in this campaign, the prices of the goods should be 
plainly marked, and some particulars of the cost of using 
them should be furnished. 


i Pig ne 5 T Sarge 


THERE is an “ Old Gang ” in electrical 
as well as in political circles. This term 
of political slang signifies, so far as we conceive it, a caucus 
of individuals who hang on to an antediluvian policy, and 
have no scruple in stemming or diverting the tide of pro- 
gress, if by doing so they can maintain their own petty, 
personal eminence. Now it will not be long before we 
shall begin to be aware of an “ Old Gang ” in electricity 
supply circles. The Electricity Supply Bill, when it 
comes into operation, will be as active as a litmus paper 
in detecting their “acid” reaction! Chiefly, we surmise, 
the “Old Gang” spirit will manifest itself in London. 
Directly the Commissioners intimate that the supply in 
London calls for reoganisation, and look as if they 
really meant business, straightaway will the “Old 
Gang ” make themselves felt. If they are outside they will 
become the organised obstructionists. If they are inside, 
that is, if they become parties to some electrical scheme of 
reorganisation or centralisation, they will be felt as .the 
dead weight. It has been the perennial cry of the elec- 
tricity supply industry that the whole business has been 
handicapped through Parliament having in the Electric 
Lighting Acts adopted the “parochial” area in the 
prescribing of districts for supply. But the industry has 
suffered equally by a “ parochialism ” imposed, not by 
Parliament on these areas, but by Nature on many of those 
who were responsible for conducting the industry. Times 
out of number, this parochial spirit has cropped up, this 
spirit of suspicion of innovation, of opposition to any 
alteration of existing conditions, of fighting exclusively 
for one’s own hand, of jealously of one’s neighbour. 
It was worst, of course, in the early years. . Gradually 
the influence of the Parliamentary conflicts seems to have 
stimulated quite the opposite spirit in some, at least, of the 
London undertakers. But these left behind them still an 
unbroken “Old Gang,” who steadily opposed any reform. 
The 1908 Act was obtained. after much strenuous work, 
but, witness the power of the “Old Gang,” it has been 


practically a dead letter, so far as co-operation or central- 
isation of supply is concerned. And when the present Bill 
came along effort was not lacking in the direction of an 
attempt so to circumscribe the operation of the Bill as to 
render it actually inoperative. It needs no great pre- 
science to forsee, therefore, that the * Old Gang ” tactics will 
recur, even if in a modified degree, in the near future 
directly anybody proposes actually to do something. We 
have mentioned London specially, but there are quite 
worthy representatives of the “Old Gang” ina good many 
other parts of the country, Still, if the Commissioners are 
energetic enough, we may yet live ta see the * Old Gang 
join the Dodo, ki 


The Old Gang. 
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THREE-PHASE METER TESTING. 


By A. 


THE electricity meter dealing with the measurement of 
power on large three-phase undertakings is a very important 
piece of apparatus ; it forms the connecting link between 
the cost of production of electric power and the consumer, 
its indications being the basis on which the revenue of a 
power supply undertaking is ascertained. The accuracy of 
the meter entrusted with this important function is a matter 
of vital importance affecting not only the profits of the 
undertaking, but the goodwill of tne consumer, who rightly 
expects an adequate return for his monthly power bill. 
The testing, therefore, of these meters is a matter which 
should be given very careful attention. 

The apparatus used for three-phase meter testing varies 
largely with local conditions; the opinions of engineers 
_ vary somewhat on this subject. Necessary apparatus will 
include a potential transformer with secondary windings 
capable of giving the standard meter voltage used, usually 
110 volts, and current transformers having a wide range of 
ratios to enable meters of any ratio to be dealt with. ‘The 
potential transformer will be used in conjunction with the 
standard voltmeter and wattmeter, the current transformer 
in conjunction with the standard ammeter and wattmeter. 
Instruments will include voltmeters, ammeters, wattmeters 
and astop-watch. The former instruments should be tested 
in conjunction with the current and potential transformers 
by some recognised authority. The cables which will be 
used in connecting up in the test-room should be included 
in this test. The tests should be made at various loads 
and power factors, the errors observed being plotted for 
reference and application when the testing set is installed in 
the test-room as a standard. 

The forms of supply for testing purposes are various ; 
installations of potential and series transformers making a 
single-phase supply available for testing are largely met 
with, also motor-driven A.C. generators. The latter are by 
far the best, as three-phase currents of any magnitude and 
voltage are available. The usual method adopted is to 
mount two A.C. generators—one generating current and the 
other pressure—on a common shaft with a motor; power 
factor adjustment is obtained by making the outer yokes 
movable relatively to each other. Suitable tappings can 
be arranged for giving various voltages and series-parallel 
connections for various currents. 

Meters used in conjunction with current and potential 
transformers must always be tested together. It is a 
matter of the greatest importance that the actual conditions 
under which the meters will be working when measuring 
the power consumption of a consumer be established in the 
test room. If a large number of cases meters have shown 
excellent tests of accuracy in the test room, but have given 
very bathing results when erected on the consumer's 
premises. These errors can usually be traced to some new 
element introduced in the working of the meter after it has 
left the test room. Frequently overload trip-coils are 
operated from the same current transformer as the meter, 
and time-lag and other apparatus in the secondary of the 
potential transformer. To obtain an accurate test all these 
auxiliaries should be included in the test-room circuit. The 
effect of this additional apparatus in the secondary circuit 
of the transformer not only influences the transformation 
ratio, but also the phase relationship between primary and 
secondary. Theoretically, the ratio of transformation is the 
number of turns of primary to secondary, and the secondary 


current should be in exact opposition to the primary. - 


Actually neither of these conditions exists, because of the 
current required to excite the core and overcome the 
copper losses. It will be clearly seen, therefore, that to 
obtain reliable test figures the service conditions of running 
must be maintained in the test room. From the foregoing 
remarks it is obvious that the ideal arrangement is to 
provide transformers exclusively for operating the watt- 
meters. In testing, any errors in the transformers of ratio 
or phase displacement can he corrected in the meters. 

Care should be taken in making the necessary connec- 


BRIDGE. 


—— 


tions to avoid the possibility of stray fields affecting the 
meters or transformers. The heavy current-carrying cables 
should be kept as far as possible from the meters, loops 
round or near current transformers should be carefully 
avoided. It is also necessary when connecting up polyphase 
meters to connect the “ lagging ” phase of the meter to the 
“ lagging ” phase of supply. It has been found that when 
a polyphase meter is calibrated with one element in the 
lagging phase, and the other in the leading phase, and then 
the phases are interchanged the readings will not corres- 
pond. This is due to the fact that with a load of unity 
power-factor, the current in the lagging phase is 30 behind 
the pressure. and that in the leading phase 30° ahead. lt 
is, therefore, necessary that in connecting up the meter for 


testing the same element should be connected to the lagging 


phase as is intended to be connected to it when installed on 
consumers’ premises. This matter was taken up some time 
ago with the National Physical Laboratory, and the follow- 
ing agreement arranged :—‘ The terminals of the lagging 
phase are to be marked red, and the terminals of the leading 
phase to be marked blue.” Makers who do not adopt this 
practice mark the elements “lagging” and “ leading.” It 
will be seen that this system of marking must also be 
applied to the current and potential transformers, and it 
is usually adopted. 

Assuming that the meters are connected up ready for 
testing, if they have not previously been on circuit, they 
should be run for a period of time previous to the test to 
enable the temperature of the potential coils to become con- 
stant. This run should be of about one hour’s duration. 
The average power-factor of the circuit on which the meters 
are intended to operate should be ascertained, and tests 
carried out at that power-factor at one-twentieth, one-tenth, 
one-half, and full load. In addition, teste at 0°5 lagging 
power-factor should be made to enable the accuracy of the 
meter when operating at low power-factor to be ascertained. 
This is a condition met with on large industrial loads 
usually when the load is light during meal hours and week- 
ends. These tests, therefore, need only be taken at one- 
twentieth and one-tenth loads. 

The usual method of testing induction-type meters is to 
time the meter disk for a specified number of revolutions 
with a definite load in watts passing. The number of watts 
indicated by the meter can then be calculated after ascer- 
taining the relation in speed of the spindle to the unit dial. 
This is the basis on which this type of meter is tested, but 
the method has been somewhat modified by the leading 
meter manufacturers, who have generally adopted a speed 
of 40 R.P.M. for the brake disk on full load. The disk 
revolutions should be taken for a period of at least one 
minute, the time being carefully checked by a stop-watch. 
The average watts passing during the period of test should 
be carefully noted, and the accuracy of the meter 
calculated by the following formula :—w = standard 
indicated watts ; w, = calculated meter watts ; RB = number 
of revolutions taken; T = time in seconds for R revolu- 
tions ; K = constant depending on the capacity of the 
meter; € = speed constant or revolutions of disk per umt 
as marked on the meter name-plate. 


Then k = 3,600 x 1,000/c. 
Hence w, = K x RT = (3,600 x 1,000 x R)/(C X Th 
and the error is = (w — w,)/w x 100 % slow, or 
(w,— w)/w x 100 % fast, 

according as w, is greater or less than w. . 

Another method, which is probably more convenient, 18 
to determine the actual number of disk revolutions pt 
kKW.-hour at any given load, and to compare this with the 
specd constant C, as marked on the meter name-plate. 
Let c = calculated revs. per KW.-hour, 
then c = (3,600c 1,000 x R)(T x W), 
and the error= (c — c)/C x 100 % fast, or 

c — rjo x 100 % slow, asc is greater or lesser than C. 
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In making these tests it is necessary to employ two 
observers, one to take the revolutions of the brake disk by 
stop-watch, and the other to take the average wattmeter 
indications. Both these operations require great care ; 
care should be taken that the stop-watch is started and 
stopped at the exact moment the mark on the disk passes 
the mark on the meter-case. In reading the standard watt- 
meters the average watts must be recorded ; however steady 
the reading may be, some slight variation is almost bound 
to be noticed. The time period of these variations must 
be taken into consideration when arriving at the average 
watts for the test period. Errors due to parallex must 
also be carefully avoided. Should it be required to test a 

lyphase meter on a single-phase current, it must be 
remembered that the meter, under these conditions, is of 
twice the rated capacity, i.e., assume a three-phase current 
of 40 amperes, 400 volts between phases; the power in 


thecircuit would then be 40 x 400 x V3/1,000 = 27-7kKw. 
Whereas the capacity of the corresponding single-phase 
meter would be 40 x 400 x 2;1,000 = 32 kw. 

When testing in this manner, the value “ C ” stamped on 
the nameplate becomes exactly the same as for single-phase 
meters of the same current and voltage ; in other words, the 
speed constant will be double that marked on the name- 
plate. In these tests it is necessary that both the shunt 
coils be connected during testing, the current coils being in 
series. Calibration of motor-type meters is quickly and 
easily effected, provision being made for adjusting for full 
load, light load, and power-factor. Full-load adjustment 
is effected by moving the permanent magnet towards the 
periphery of the disk which decreases its speed, or rice 
rersi, [ight-load adjustment is effected by moving the 
positions of brass loops located in the leakage air gaps of 
the shunt laminations. Compensation for power-factor is 
affected by the movement of another brass loop arranged 
to move up or down the pole tip of the shunt magnet. 

As clock-type meters are used considerably in the 
measurement of power on large installations, a few remarks 
on their testing may be useful. The test periods are much 
longer than for motor-type meters, as the unit indication 
of the dials has to be taken and checked against the indica- 
tions of the standard wattmeters. 

The tests should be made as long as posible, the 
reading ‚taken on the meter being never less than one 
revolution of the last dial fitted with a pointer. ‘he test 
period must be for a period of time which is a multiple of 
20 minutes ; this is essential to obtain a test period having 
an equal number of reversals of the commutator, and 
eliminates any slight error due to lack of synchronism in 
the penduluins, This error would not be noticeable on the 


unit dial, but might possibly affect the one-tenth or one- 
hundredth unit dials. 

Before testing, the meter should be run on its shunt 
circuit for at least 10 minutes, the reason being that the 
gear actuating the reversing lever requires this amount of 
time to settle into position after the meter has been carried 
about. The shunt current should always be applied before 
the main current, the first readings of the dials being taken 
just before closing the main switch. At the conclusion of 
the test the main circuit should only be opened and the 
dial reading taken. The accuracy of the test depends on 
the reliability of the chronograph as much as on the 
reliability of the standard wattmeter. The meter may 
also be tested for dial “ creep” by connecting the shunt 
circuit only and allowing the motor to run for several 
hours, careful note of the dial readings being kept. 

Calibration of the meter can be effected by moving the 
main coils up or down, or increasing or decreasing the 
resistance of the coils in series with the pendulums. The 


` latter is the usual and most reliable method. The | 


resistance of the pendulums and coils is marked on each 
meter, the wire used for winding these having a resistance 
of 60 ohms per yard. Calibration percentage can be 
determined by calculating the length required to be added 
to reduce a positive error or the length required to be taken 
off to correct a negative error. For example :— 


Meter = 5 per cent. fast. 
Resistance of coils = 57,000 ohms. 

„ pendulums = 1,500 ohms each. 
Total resistance = 57,000 + 3,000 = 60,000 ohms. 
Total length = 60,000/60 = 1,000 yards. 

5% of 1,000 yards = 50 yards to be added to coils. 


It is frequently necessary to test meters on site. In 
such cases a portable standard testing set should be pro- 
vided, consisting of similar apparatus to that used in the 
test-room. The current transformers should be of the 
“ thread on” type, the ratio of transformation can thus be 
varied to meet with any ratio requirements. A common 
practice for testing meters in sifu is to introduce a standard 
induction type watt-hour meter in the meter circuit. Such 
an arrangement alters the ratio of transformation of both 
potential and current transformers, and in the case of the 
latter, the phase displacement. The figures obtained from 
such tests are useless in arriving at a correct check on the 
consumer’s meter. The test meter places additional load 
on the transformers, causing inaccuracies in readings be- 
tween standard and consumer’s meter, and gives an 
inaccurate measurement of the primary power. 


COMMERCIAL COAL TESTING. 


By J. DEVLIN. 


THE subject of coal testing has received much publicity of 
late, but it is hoped that the following notes on routine 
testing, as performed by a disabled soldier, may prove of 
interest and value. l 

The writer is occnpied in general testing work in the 
laboratory of a large electricity supply undertaking, and is 
responsible for all the coal testing. ‘lhe description of 
the coal-testing operations is accordingly taken directly 
from practice. 

The coal to be tested comes to the laboratory in sealed 
tins containing about 12 kilogrammes of fuel. It is then 
quartered, and a representative sample weighing about 15 
grammes is taken for the moisture test, while a further 


sample of 5 grammes is ground to powder preparatory to 


testing for calorific value. 

The order in which the tests are carried out is— 
(1) moisture test ; (2) calorific value test ; (3) determination 
of volatile matter, ash, and carbon contents. 


MorIstTuRE TEST. 


The moisture test is done by weighing 10 grammes of 
coal (as received) into a counterpoised tray. It is then 


placed in an oven, the temperature of which should be 
102” C., and left to dry for 4 hours. (This time has been 
established as standard from experiments.) It is then 
re-weighed. . 
The loss of weight multiplied by 10 = per cent. moisture. 
CALORIFIC VALUE TEST. 

The outtit used is the standard “ Sarco” high-pressure 
bomb calorimeter and auxiliary gear, slightly modified to 
give greater ease in manipulation. The complete processes 
of a coal test is given below, together with the approxi- 
mate times required to carry out each operation. 

It may be mentioned that this work has also been done 
with entire success by a one-handed ex-soldier. 

For this test it is necessary that the coal should be 
powdered. l , 

Put several grammes (say 5) in a tray, and place in oven 
to dry for 1 hour, The temperature should be as above 
(102° C.). l l 

Weigh 1 gramme intoa counterpoised crucible, 


to a bomb. , 
Admit oxygen to not less than 350 lb. per sge In. 


and transfer 
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A Transfer bomb to calorimeter, the water in which should 
be 1° C. less in temperature than that of jacket. Stir till 
temperature is constant (usually about 2 minutes) observe 
thermometer. Ignite coal and observe the maximum 
temperature (attained after 5 or 6 minutes’ burning). 

The difference between temperature ? and temperature 1 
enables us to determine the calorific value of coal. By 
consulting table of calorific values (for that particular 
bomb used), we get the B.TH. units. This value is for 
“ dry coal.” We then take the per cent. moisture off, which 
gives the value “ as fired.” 


AsH TEST (ON CoaL SAMPLE). 


Weigh 2 grammes of dry powdered coal into a counter- 
poised quartz crucible. Put lid on and place on a Bunsen 
burner until one minute after flame disappears from edge of 
lid (about 5 minutes). Re-weigh. Loss of weight 
multiplied by 50 = per cent. volatile. 

Keep the lid off and replace crucible on Bunsen burner 
until weight is at a minimum (about 14 hours). Re-weigh, 
then loss of weight multiplied by 50 = per cent. carbon. 

Final residue multiplied by 50 = per cent. ash. 


ASH TESTS. 


The ash is powdered ‘nd dried in the same manner as 

the coal for the calorific value test. 
CALORIFIC VALUE TEST. 

Weigh half a gramme of ash in a counterpoised crucible. 

Add 1 gramme of dry powdered coal, the calorific value 
of which is known. Transfer to bomb and proceed as in 
coal testing (calorific value). 

On getting the temperature rise, and consulting the 
table of calorific values, subtract the calorific value in 
British Thermal Units of the sample of coal used, and 
multiply the remainder by 2. 

This gives us the British Thermal Units for “ ash.” 

ASH TrsT (PERCENTAGE), 

Weigh 2 grammes powdered ash in a counterpoised 
crucible. Place on Bunsen flame for 14 hours. Re-weigh. 
Residue multiplied by 50 = per cent. ash. 

The following are a few of the points observed when 
making tests :— 

1. It is not satisfactory to use the sample, which has 
been dried for the moisture test, to determine the calorific 
value of the fuel. If this is done the calorific value will 
generally be found to be low owing to some of the volatile 
matter having been driven off along with the moisture. 

2. The practice of burning ash samples along with a 
small quantity of standardised coal has been introduced 
because it was found almost impossible to get complete 
combustion of the ash unless this was done. 

3. Where the gas supply is variable great care must be 
taken to ensure complete combustion in determining the 
ash content, as with an ordinary Bunsen burner, the time 
required with poor gas may be much longer than the 
14 hours specified above. 

4, The calorimeter and accessories may be rapidly and 
easily checked for accuracy by determining the temperature 
rise in a given time due to an electrical heating element of 
suitable capacity. 

In conclusion, a list of apparatus actually used and a 
typical set of results obtained from a sample of J. markshire 
coal are given. 

List oF APPARATUS. 


1. Chemical balance capable of detecting a difference of 
‘0001 gramme with 100 grammes on each pan. Complete 
with weights from ‘005 to 50 grammes, 

2, One Sarco bomb calorimeter. 

3. One thermometer, range from 10 to 25° C., divided 
down to 02”. 

4, One dessicating oven. 

D. One 40-chb. ft. oxygen cylinder, fitted with pressure 


One high-temperature Bunsen burner. . 
. Six fused-silica crucibles. 
. Six bomb crucibles. 
9, One pair crucible tongs. 
10. One pair tweezers. 
11. One battery, about 8 volts, for ignition. 


EXAMPLE.—SAMPLE OF COAL. 
Moisture Test. 


Weight before drying .. = 10 grammes. 
Loss of weight after drying oo. = “92 gramme, 
.. Moisture = 92% 
Calorifie Value Test. 
Atmosphere see c.. 164°C. 
Jacket ... sak ss we 174 
Calorimeter... eee ... 162 
» after 2 minutes ... 164 
” ” 6 y burning 18°57 
Difference = 2'17 
Cal. value, dry = 12,610 B.TH.U. 
Moisture = £1,160 _,, 
Cal. value as fired = 11,450 , 
Ash Test (Dry). 
Volatile = ‘5 gramme = 25% 
Carbon = 1'2 5 = 60% 
Ash = oS ʻi = 15% 
20 „= 100% 


EXAMPLE.—SAMPLE OF ASH, 
Calorine Value Test. 


Atmosphere sia ies .. 19°16°O. 
Jacket ... Ss See sas we 1716 
Calorimeter... ee aoe ... 16°10 
‘3 after 2 minutes ... 16°15 
i after6 ,, burning 18°44 
Difference = 2°29 
Coal + ash = 13,310 B.TH.U. 
— Standard coal = 12,840 a 
°B gramme ash = 470 s$ 
l gramme ash = 910 x 
Ash Test, 
Weight before burning =- 2 grammes. 
» after = 1°634 


Ash = 1'634 x 60 = 81°7% 


A VACUUM-TUBE TRANSMITTER OF 
CONTINUQUS WAVES. | 


By J. SCOTT-TAGGART. 


THE accompanying figure (p. 711) shows a small- 
power wireless transmitter of continuous waves of 
very high ethciency, which has been used by the 
writer with very good results, both in wireless tele- 
graphy and telephony. Ranges of over 200 miles 
have been obtained when the arrangement has been 
used for Morse signalling. 


A three-electrode vacuum tube is used as the 
generator of the continuous waves employed. The 
grid oscillatory circuit consists essentially of an in- 
ductance 1 variable in steps and shunted by a con- 
denser 2 of 0.0004 mfd. which is used for fine tuning. 
A resistance 3 of 10,000 ohms, shunted by a con- 
denser of 0.001 mfd. is connected as shown in the 
grid circuit, and improves the efficiency of the ar- 
rangement. During transmission, the grid assumes 
a negative potential suitable for operation. The 
resistance 3 lessens the energy lost in the grid circuit, 
and also increases the life of the filament of the 
vacuum tube. 

The plate oscillatory circuit includes a variable 
inductance 4, a tapping key 5, a plate battery 6 of 
from 400-800 volts, and a by-path condenser 7 of 
0.001 mfd., which should be of high insulation, as 
It is very liable to break down.  Retroaction 1S 
obtained by utilising both capacitative and magnetic 
coupling. The former is obtained by the use of the 
variable condenser 8 connected across plate an 
grid. Magnetic coupling is obtained by placing the 
inductance 4 close to the inductance 1. Retroaction 
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is chiefly obtained by the use of the condenser 8, the 
loose coupling between 4 and 1 making the circuits 
oscillate more steadily; this latter coupling may con- 
veniently be fixed. 

In the aerial circuit is connected a variometer 9 
which enables the emitted wave-length to be varied. 
The presence of this variometer, and the capacity 
and inductance of the aerial, make it necessary to 
arrange that the coil 4 should have much fewer 
turns than the coil 1. 

In order to measure the aerial current a hot-wire 
ammeter 10 (or flash-lamp bulb) is connected in the 
earth lead. 

On depressing the key 5 an aerial current of as 
much as 1 ampere is indicated by 10, and the con- 


— am 


Fic. 1.—Svane Power C.W. WIRELESS TRANSMITTER. 


denser 8 is adjusted until the maximum reading is 
obtained. Tuning is then accomplished chiefly by 
means of the variometer 9 until the desired wave- 
length is obtained. | 

For wireless telephony, a microphone, shunted by 
about five turns of insulated wire wound on a 4-in, 
diameter tube, may be connected in the earth lead, 
the key 5 being kept depressed while speaking. 


es 


Hydro-Electric Werks in France.—The text has just 
been published of the law recently passed in France respecting 
the utilisation of hydraulic power. The law stipulates that no 
one in permitted to use the energy of tides, lakes and water- 
courses Without possessing a concession or State authorisation, 
As far as the régime of concessions is concerned this applies 
(L) to undertakings whose chief object is to supply energy to 
public services of the State, the departments, communes and 
public establishments or to authorised associations, and whose 
maximun power exceeds 150 KW.; and (2) to undertakings 
Whose Inaximum power exceeds 500 KW. irrespective of their 
chief object. All other undertakings are placed under the 
régime of authorisation. The concession is granted according 
to circuinstances by means of a law or decree, and the duration 
cannot exceed 75 years. At the end of the concession 
the lands and buildings, machinery and the plant of all kinds 
constituting the outbuildings erected on the concession: shall 
pass into the free possession of the State. On the other hand, 
the State has the right of redemption after the expiration of 
a period of not less than five years or more than 25 years, 
reckoned from the date fixed for the completion of the works, 
the conditions being settled by the concession. The authori- 
sations are treated in a stinilar manner. 


CARBON ARCS FOR SEARCHLIGHTS. 


By C. C. PATERSON. 0.B.E., M.LE.E. ; J. W. T. WALSH, M.A., 
M.Sc., A.M.LE.E.; A, K. TAYLOR, M.LE.E.; AND 
W. BARNETT, 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of paper read before the ĪNSTITUTION OF ELECTRICAL 
ENGINEERS.) 


THIS paper describes a series of experiments undertaken at the 
request of the Admiralty (D.T.M. Department) and is published by 
permission. The object was :— 

(a) To develop the best method of testing carbons in order to 
prove their value for searchlights. 

(4) To compare the relative qualities of existing carbons, other 
than flame carbons, for producing high-intensity searchlight 
beams. 

(e) To determine what improvement can be made either in the 
carbons themseives or in the methods of burning them. 

It was at first proposed to make measurements of illumination 
at different parts of a searchlight beam under actual working 
conditions in the open, but the sources or error encountered were 
so great as to cause this method to be abandoned in favour of an 
indoor method of test, 

Amongst the sources of uncertainty of measurements in the 
open, are the scattering of light by particles of moisture. 

Draughts in the searchlight, difficulty in ensuring that the 
position of the crater is correct in relation to the mirror, and 
variations in the carbons themselves. 

In the laboratory method of test which was adopted, the carbons 
were examined alone without any mirror. Two quantities have 
mainly to be considered :— ? 

1. The total flux of light emitted by the carbons alone. 

2. The intrinsic brilliancy of the positive crater. 

Of these the second is more important for the present purposes, 
since it is a measure of the intensity in the beam of the projector 
when adjusted for minimum divergence. If, however, a beam of 
given divergence is obtained. the intensity will be directly pro- 
portional to the total tlux of light given by the positive crater, 
whatever its size or brilliancy. For a given current an increase 
in intrinsic brilliancy is produced by an increase in current density. 
Hence improvements in ordinary searchlight carbons are mainly 
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FG. 1.—DIAGRAM OF APPARATUS, &¢, 


obtained by reducing the diameter of the positives if the current 
is to be kept at the same value. The total tlux for a given current 
also increases with the current density, but apparently at a lower 
rate. 

Flame carbons such as those used in the Beck, Harrison, or 
Sperry lamps mainly depend on the light emitted by vapour in the 
arc and close to the positive; these carbons are not considered 
in this paper. 

The light received by the mirror (together with that obscured 
by the negative carbon) represents some 7U per cent. of the total 
lizht emitted from the positive crater. 

For the measurement of the total flux, the principle of the 
integrating globe photometer has been employed, but, following a 
suggestion of Dr. W. E. Sumpner, a whitened cube has been 
adopted. A cube has great advantages for projector lamp work. 

The integrating cube used has $ cubic metres capacity (2 metres 
sile), and is illustrated in fig. 1. The arc lampis entirely controlled 
from outside the cube. Two images, in direction at right angles to 
each other and to the axis of the carbons, are projected through 
the walls of the cube, permitting examination of the arc while 
burning. Readings are taken simultaneously of crater brilliancy 
and candle-power. The brilliancy is measured by projecting a 
magnified image of the front of the crater along a photometer 
bench. 

The cube is constructed of wood. and is mounted on castors. It 
has doors the full height and width of one side. It is covered 
inside with asbestos or uralite, and cleaned off so that all inside 
surfaces are flush and smooth. The roof has a series of sliding 
shutters | ft. wide, so that any required opening can be used. It 
also has a series of shutters which work horizontally along the 
centre of the front of the cube, one of which carries the small 
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translucent window E. A similar series of shutters is recommended 
for ventilation adjustment in the back wall of the cube. 

All the inside surfaces are treated with three coats finished with 
gelatine and zinc white. It is advisable to whiten also any objects 
which have to be in the cube. 

The diffusing window E consists of two plates of special colour- 
less glass, ground on both surfaces, and fixed so that the inside 
face is flush with the surface of the cube wall. Close to the 
window at G is fixed an iris diaphragm with about 70 mm. opening, 


Fig. 2.—STANDARDISED LAMP AND Hoop. 


permitting of adjustment of the illumination on the photometer 
to a value which will enable the standard lamp to work on a con- 
venient part of the photometer bench. The diaphragm opening 
must not be changed in the course of an experiment or of a cali- 
bration, nor must the distance of a photometer head from the 
window be varied. The illumination at the photometer is, there- 
fore, not strictly proportional either to the area of the window or 
to the inverse square of the distance. 

The photometers H, H’ are of the Lummer-Brodhun type. In 
order to reduce the illumination at the photometer when the arc 
lamp is burning, a neutral-tinted gelatine filter, T, is placed 
between the window and the photometer. The transmission value 
of this filter must be known accurately, as it is removed and 
another substituted during the calibration of the cube. 

A bluish filter, T,, is inserted between the photometer and the 
comparison lamp to render the colour of the light from the latter 
similar to that from the cube when the arc lamp is in use. This 
filter has also to be removed during the daily calibration. 

The comparison lamps, L, L’, are ordinary-vacuum tungsten- 
filament lamps operating at about 0°68 candle per watt mounted 
on carriages which work along the photometer tracks. 

The opaque disk m is about 10 cm. in diameter, and is placed in 
the direct line between the arc lamp and the window ©, and 
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G.E.C." Apostle” carbons (+ ve 28 mm., — ve 16 mm.) impregnated, at 180 
amperes. 
Fia. 3.—VARIATION OF CANDLE-POWER WITH POTENTIAL 
DIFFERENCE AND ARC LENGTH. 


approximately midway between them. No direct light from the 
gource must fall on the window, which only receives light from 
the inside walls of the cube, 

The lens N projects an image of the frontof the crater (after 
reflection from the mirror o) through an opening in the cube, on 
to the white screen P. l l 

The mirror O is a plain back-silvered 4-in. diameter mirror 
mounted so that it can be tilted or turned about a vertical axis. 
The operator obtains access to the adjustments through the 
opening C. : l l l 

The screen P is a white matt celluloid sheet 3 mm. thick and 
about 20 cm. square, fixed to a frame which carries the lens Q. 
P, Q, and the photometer H’ are mounted together and rigidly 


attached to the photometer track. The screen P has a circular 
aperture of 10 mm. diameter, bevelled off to a aharp edge. The 
lens system Q consists of two negative lenses of 16 and 20 diopters. 

T' is a bluish colour filter. 

The optical system comprises the crater, the lens N, the mirror 0, 
and the screen P, and has the following dimensions :-- Crater to N, 
828 mm.; N to r, 3,444 mm. The important dimension is the 
distance from N to the screen P on which the image of the crater is 
focused. 

The lens S casts an image of the arc, viewed from the side, on to 
the translucent screen w rid the two mirrors shown. 

The cube has to be calibrated in absolute measure for candle- 
power, and the other optical system for crater brightness 
in candles per sq. mm. The combined constant of the cube and 
photometric apparatus is determined by burning in the cube a 
lamp of known average candle-power (M.S.C.P.). 

The standard lamp used for calibration of the cube, shown in 
fig. 2, is a large 240-volt, 1,000-watt, vacuum-type lamp, made up 
with a fairly close-fitting opaque hood, with an internal reflecting 
surface. The distribution of light from this lamp is found to 
agree very closely with the Rousseau diagram for the arc lamp, 

When calibrating the cube, the arc lamp, and all other acces- 
sories, are left in place, and the standard lamp is suPported with 
its axis horizontal in place of the carbons, in such a position that 
the light is emitted towards the inside back wall of the cube. The 
lamp illustrated gives an average candle-power of 1422 candles at 
240 volts, with its hood in position. 

The burning of the arc lamp inside the cube gradually causes a 
discolouration of the white walls, and it is, therefore, necessary to 
determine the constant of the cube each day. It has been found 
convenient to use an ordinary tungsten lamp without hood for the 
daily calibration, correcting the result by the previously deter- 
mined ratio between the results given by the two lamps. 

The comparison lamp 1 is an ordinary grid filament vacuum 
lamp operating at 200 volts. During calibration it is at a distance 
of approximately 2,000 mm. from the window F. 

The probable error in the value assessed for the constant of the 
cube may be put at 3°5 per cent., and to this must be added, for 
any one carbon, the probable error of the series of observations 
upon it. 

In Table I is given a list of the carbons which have formed the 
subject of this investigation. The firstseven were originally supplied 
for a comparison of their light efficiencies with that of a special 


TABLE I. (ABBREVIATED), 
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Uncoppered. | mm. | mm. 
Solid ..| 20 | 9 | 63| 6,300] 100/160! 18 
II | Solid see | 22 12 76 7,600 | 100 | 152 | 17 
III | Imp’d, cored: 23 | 12 83 | 8,550 | 102 | 162 | 19 
IV | Cored .. | 24 | 16 | 91 | 9.700 106 | 161 | 16 
V | Cored ss 028 14 | 123 | 14,100 | 114 | 162 | 1°9 
VI | Cored „. | 32 | 16 | 161 | 18,800 | 117 | 160 | 17 
VII | Solid .. | 38 | 20 | 227 | 26,000 | 114 | 163| — 

| Coppered. 

VIII | Solid .. | 28 | 16 |123 | 11,800 | 96 |139] 17 
IX | Impregnated | 28 | 16 | 123 | 13000 | 106 | 142 | 19 
X | Solid ..- | 28 16 | 128 | 14,500 | 118 | 150 | 1'8 


XI | Imp'd, solid | 28 | 16 | 123 | 11,400 | 92 |138| 16 
XII , Cored .. | 28 | 16 | 123 | 9,800 | 80/130] 16 
XIII i Cored .. | 28 | 16 | 123 | 9100] 74/174] 16 


impregnated carbon developed by Messrs. W. Heape and H. B. 
Grylls, and described by them in Patents Nos. 126,673 and 128,057 
of 1919. Subsequently, and as the result of conclusions drawn 
from these tests, a series of carbons was specially made up and 
supplied by the General Electric Co., Ltd., with the object pf 
obtaining the best type of carbon for an average burning current 
of 200 amperes. , 

Tests were also made with the electromagnetic control device 
developed by Captain Yorke, of the London Electrical Engineers. 

The lamp in which the carbons were burned was an old 
Crompton type for the 0-cm. searchlight with automatic and 
hand-feed gear. During the test a]l feeding was done by hand by 
means of a chain and sprocket wheel driven from outside the 
cube. 

It was at first thought that the candle-power would vary both 
with the potential across the arc and with the current, but a 
careful investigation showed that while the potential difference 
and the arc length increased or diminished together, a large change 
in these quantities produced no sensible alteration in the average 
candle-power. 

Fig. 3 shows a series of measurements of the average candle- 
power from 28-mm. impregnated “‘ Apostle” carbons when taking 
180 amperes at arc potentials varying from 55 to 72 volts. The 
points corresponding to arc lengths less than 35 mm. cannot be 
said to indicate a definite variation of candle-power m Se 
direction. It istrue that for different arc lengths there are differen 
degrees of obscuration of the positive by the negative carbon ; F 18 
of interest, however, to note that if the obscuration be allowed for, 
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and a curve of average oandle-power be continued as indicated in 
the dotted line, the candle-power increases as the arc length is 
reduced. Mrs. Ayrton (“The Electric Arc,” page 327), also round 
that with large currents the candle-power increased as the arc 
length was diminished. Hence the maximum candle-power in any 
direction not obstructed by the negative is greater the shorter the 
arc length. 

The fact that candle-power is virtually independent of the arc 
potential results in a simplification of the problem since one 
important variable is thereby eliminated. The arc length can, 
therefore, be adjusted to whatever point gives smoothest running, 
with the proviso that it should not pe short enough to cause exces- 
sive obscuration, say, more than 7 per cent. 

The points on the individual curve-sheeta showing the relation- 
ship becween crater brightness and current, have been connected 
by a straight line in order to indicate the general rise of brilliancy 
with increase of current, but the results are not sufficiently 
accurate to justify any assumption as to the true form of this 
relationship. 


(1o be concluded.) 


DISCUSSION, . 


f 

Cart. Im THury, on behalf of the Admiralty, in opening the 
discussion, thanked the authors for the valuable work that 
had been cairied out at the request of the Aduuralty. The 
L.S.A. autbonties were now co-operating in this work; all 
the results obtained at Teddington had been confirmed by 
trials carried out under working conditions on board H.M.S. 
Vernon. lt appeared to be desirable to use a yellow light 
for searchlight beaius, as this was apparently not absorbed 
to the sulue extent as was the case with the bluish hight 
obtained with higher current densities. It was now proposed 
to curry out sunuar tests with tlame arcs at Teddington. 

Mrs. H. AYRTON congratulated the authors on their work ; 
she was particularly interested because she had carried out 
herself two very similar researches. In this connection it 
Was of interest to note that the authors had been supplied 
with seven sets of carbons, all of British manufacture, Whereas 
she had bad only three sets, two being of foreign and one 
only of British make. In ber opinion it was not possible to 
use large currents and get a silent are: heavy current meant 
hissing. In the past the Admiralty did not realise the con- 
ditious that actually obtained. It had been the practice to 
specify certain things entirely without regard to whether 
it Was physically possible to curry out in practice the con- 
ditions laid down. ‘The shape of the carbons was of import- 
ance with regard to quick starting. If they were not pomted 
in the correct manner, the arc would have to be allowed to 
burn for some time before the right shape was obtained. 
This fact the Adimiralty did not seem to realise, and the 
Variety of results, which in her opinion Was excessive, as 
shown by the authors’ diagrams, could be attributed to the 
same cause. She was surprised to learn that the authors 
had anticipated an increase in candle power with an increase 
In potential difference. At Chicago in 1853 Prof. Ayrton bad 
demonstrated that an increased P.D. did not result in any 
increase in the c.r. The curves given at the end of the 
paper were, in her opinion, fallacious when considering ares 
of short length. She had dealt with this point at the Exposi- 
tion of 1900 at Paris. It did not seem to be realised that it 
Was of importance that the carbons should bum away at 
such rates as to ensure that they both remained of the same 
length. Mrs. Ayrton exhibited a pair of carbon stumps, 
Which, she explained, had been burnt in special holders 
invented by herself, and it was seen that the rate of con- 
sumption had been such that the remains of both electrodes 
Were exactly the same length. 

Cart. Yorke criticised the methods of testing that had 
been adopted at Teddington; his view was that there was 
only one way of com paring curbons, and that was by actually 
burning them in the lamp in the open. He then spoke of 
us experiences in the field, and the methods of comparison 
adopted, which consisted in taking numerous records under 
actual working conditions in the open. Tt was a curious 
fact that some carbons burnt well during a certain test, 
but when the test was resummed at a later date and under 


apparently similar conditions, their bebaviour was entirely 


different. He did not apree with the objections set out in 
he paper relative to open-air testing: in his opinion most 
of the difficulties could be overcome. Tle also questioned the 
accuracy of the author's remarks regarding the invention 


(of copper-couted electrodes, 


Mr. TL. B. Grytrs thought that the most interesting curves 
given in the paper were those relating to the variation of 
candle power with potential difference and are length (fig. 
3). It was desirable, he thought, to have a short are to 
give an intense erater, as it was under these conditions that 
the beam was the most intense. Moreover, a shorter are 
naplied a smaller potential difference, and the latter condition 
rendered inanipulation very much easier. Mr. Grylls then 
referred to the advantiges of Houpresuated carbons as Invented 
by Mr. W. Heape and bunself, and said that it was posible 
to have a lower potential difference when such carbons were 
nsed, and especially if they were cored as well. With regard 
to the previous speaker's remarks abont copper-coated elec- 
trodes, he (Mr. Grvlls) believed that they were first made 
in Russia. Concerning the testing methods adopted at Ted- 


dington, in his opinion it should not be a difficult matter to 
test beatus of lengths up to about 500 yards in the open air 
without introducing serious objections. The authors bad done 
good work, which would be welcomed by private investiga- 
tors; it was satisfactory to know that one aspect at least 
of the problem had been cleared up. ln conclusion, he hoped 
that the good work would be continued, and more done, as 
Was foreshadowed in the earlier part of the paper. 

Lieut.-Com. H. T. Harkisos thought that the total luminous 
flux was the thing to aim for; he objected to the measure- 
ment of the total spherical candle power on the ground that 
only some W per cent. of it was usefully utilised by the 
uirror. The intrinsic brilliancy aud the actual diameter of 
the crater would afford wore reliable means of comparison, 
but they were difticulé values to define, because the intrinsic 
brilliancy was not the same at every point on the crater. 
He quite appreciated the difficulties encountered in open-air 
testing, and results so obtained could not be uppled to the 
measurement Of lummous tlux on the mirror. On the whole, 
he regretted that the methods of testing described in the 
puper had been adopted. 

Mr. M. Sotomon explained that the actual work of con- 
paring searchlight carbons was a very complex problem 
Indeed, and, in his opinion, it was no use Whatever trying to 
tackle the problem as a whole. It could only be done by 
eximining each component separately, as bad been done in 
this paper. Credit should be given to the authors for having 
isolated and cleared up one part of the problem in consequence 
of which future work would be facilitated. His point of 
view was that the composition of the carbons themselves 
actuagly made very little difference; the diameter and shape 
of the crater were the things that needed examination. 

Pror. G. T. MacGrecor-Morris agreed with the last 
speaker that the paper had cleared up certain parts of the 
problem. With regard to measurements of the beam ‘taken 
in the open air, and the interference by mist, it was not 
stated at what height from the ground such measurements 
were made. In Bushy Park, Teddington, surrounded by trees 
and grass, there would naturally be much mist, but conditions 
would be very different were the tests carried out along a 
hard, dry roadway, for instance. Another point was, had 
the carbons been thoroughly dried out before use, and had 
the ares used been really silent ones? To avoid hissing he 
had found it necessary to heat the carbons to a red-hot tem- 
perature in an airtight oven, and allow them to gradually 
cool down again before they were used. With regard to the 
tests actually carried out, he thought it desirable to do away 
with the colour screens that had been used, and also, if 
possible, the mirrors as well. 

Mr. A. P. TROTTER said that the intrinsic brilliancy was 
the only factor that need be considered; a larger crater made 
no difference to the candle power, as it was only the light 
emitted from a definite portion of the crater that was usefully 
employed. Comparison should, therefore, be miade of tho 
Intrinsic brilliancy of this particular portion. Concerning 
the measurement of total tlux by the integrating globe photo- 
ineter, he appreciated the authors’ arguinents in favour of 
the adoption of a whitened cube in place of a sphere. 

Mason EoGcumbe said that to fully appreciate the value 
of the paper, one had to consider the surprisingly small 
amount of data available at the War Ofiice a few vears apo. 
With regard to searchlight work in the forces, in his opinion 
the electromagnetic control device developed by Capt. Yorke 
Was the only possible thing for field work, where the con- 
ditions were anything but good. and the operator far from 
skilled. Turning to the penetrative power of the beam, he 
said that he made the suggestion for what it was worth, 
but it appeared to be more efficient to employ a white light 
in fos (water vapour) and a red light in smoke (solid matter) 


Mr. ANGOLD suggested that beam comparison could be 
made by focusing the beam-on a white disk of a definite 
diameter at a short distance, and taking the ecandle-power 
measurements from the disk. When a short are was used 
the light was emitted through a very small angle, which 
would account for the apparently higher crater brilliancy and 
intensity. He recalled a case in which when the carbons 
were looked at sideways the point of one carbon appeared 
to be actually inside the crater of the other. Personally, he 
had a theory, which was shared by others, that the point 
of one carbon was cooled by a negative stream given off 
by the other. 
“Mr. C. C. PATERSON, replying briefly to the discussion, 
thanked members for the way they had criticised the paper: 
some useful suggestions had been made, and criticism was 
always helpful. He also thanked those speakers who had 
defended the indoor methods of testing adopted at Tedding- 
ton. Tn his opinion, the results of open-air tests would be 
very unreliable unless a very large number of observations 
were made. The ohjeet aimed at was high power of penetra- 
tion. Tt was not possible to reply to the discussion fully in the 
time at his disposal, the authors would, therefore, postpone 
fheir joint reply for publication in the Tnetitution Journal. 


a a ee ee 
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Australian Electrical Imports. — During the year 
1918-19. the total amount. of electrical material imported was 
£607,747, as compared with £181,214 in 19}7-18. a 
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LEGAL. 


EDWARDS v. HEWLETT. 

In the City of London Court, on November 25th, this case 
was mentioned to Sir John Paget, K.C., Deputy Judge. It 
was a claim by Mr. Ernest E. Edwards, electrical engineer, 
Cullum Street, E.C., against Mr. Harry Hewlett, publican, 
22, Dock Street, Stepney, to recover £39 14s., balance of 
£45 9s. for electrical wirmg, supplying lamps, and for other 
electric fittings ut the defendant's public-house. 

Mr. Ertis Hitt, plaintiff’s counsel, said that at the trial 
the defence set up was that the plaintiff had contracted to 
do the whole of the work for £15. That failed, and the 
judge referred the question of amount to Mr. J. H. Scott, 
Dock House, Billiter Street, who was to survey the premises, 
and say how much was to be paid by the defendant. The 
report was by no means clear. It said that after careful 
perusal he found that in examining the value of the goods 
supplied for work done, £35 would amply cover the same 
with the exception of the following item dated December 20th : 
Wiring four brackets in the bar (which was excessive and 
out of ordinary practice), £11 5s. He recommended the 
plaintiff to revise the charge. There was also a second item 
to which he had to draw attention, viz., the last one on the 
bill, which referred to the tube connected to an outside 


bracket, and for which a charge of £10 had been made. A - 


screwed tube should have been employed, and not the close 
joint which he considered inadequate for the better preserva- 
tion of the cable. Finally, there was a charge of £11 18s. 6d. 
for half-watt and Osram lamps, which defendant claimed to 
have returned as unsuitable. 

Mr. O’Matury, defendant’s counsel, said that the report 
was no report at all. On the face of it, it was bad. 

The Deputy JUDGE said that the report was not worth 
much. It was ridiculous to ask him to act upon it. The 
arbitrator said that the claim was excessive, and that if the 
parties could not settle it they must go back to the Court. 
The report was of no use to him. 

The plaintiff was called to substantiate his claim, and said 

that the defendant sent him 18 old Jamps which were useless 
and now seemed to want to be paid for them. In cross- 
examination, he admitted that he had had business relations 
with Mr. Scott. 
The Deputy Jubee did not think there was anything in 
that. He would send the case back to Mr. Scott ta report 
on en by item. He had had his fee and could not have 
another. 


FARRANT v. CoUNTY OF LONDON ELEcTRIC Surety Co., LID. 


At the City of London Court on November 25th, the hearing 
of this case was resumed, when a long and very interesting 
legal argument took place. Henry Knott, store clerk to the 
defendants for many years, was called. He said he had dis- 
tributed copies of the rules to various workers, including 
Farrant, which showed that in the circumstances he had 
no business to be working where he was. The Deputy 
Jupce held that that was not sufficient to fix the deceased 
with direct knowledge of the rules.—Mr. ScanLAn urged that 
Farrant ought to have known that the place where he was 
working was dangerous, and that the conditions made it pro- 
hibitive. He did not do the work under the supervision of 
anyone who had superintendence for whom the defendants 
were liable. The case was one of very great importance to 
the electrical world. 

The Deputy JUDGE said having regard to the importance of 
the case he would reserve his judgment and look thoroughly 
into the law on the matter. 


mya 


Davis & STEPHENS v. EASTERN TELEGRAPH Co., LID. 


AN action in respect of a cargo of telegraph cable came before 
Mr. Justice Roche in the Commercial Court of the King’s 
Bench Division on November 26th and 27th. The plaintiffs, 
of Plymouth, were owners of the ketch Lizzie, and their claim 
against defendants was for damages for the alleged breach of 
a charter party dated April 15th, 1919, by which they char- 
tered the ketch to the defendants for the carriage of the tele. 
graph cable from East Greenwich to Plymouth. | 

Mr. F. D. Mackinnon, K.C., opened for the plaintiffs, whose 
case was that the cargo was improperly loaded, and the ketch 
was seriously damaged, and was obliged to accept salvage ser- 
vices into Ramsgate Harbour, where she had to be repaired, 
and was unable to proceed on the remainder of her voyage 
from Ramsgate to Plymouth except under tow. 

Defendants denied negligence, and alleged that the ketch 
was unseaworthy in that she was in a leaky condition. 

Mr. JOHN PALMER stated that he was master of the ketch 
liizzis at the time, and in April, 1919. he went to Enderby’s 
Wharf, Fast Greenwich, to load the telegraph cable. A plat- 
form was built, but witness did not consider it was safe to 
carry the cable. He was assured, however, that it wae all 
right, and loading was proceeded with. but suddenly there 
was a collapse on the starboard side. ‘The timber broke and 
the cable sagged down about nine inches. Some struts having 
heen put in the loading was finished, and the ship sailed. 
The weather was fine and all went well until they got off 


Southend, when the wind came up south-east and chopped 
round to south-west. The struts were then ‘‘all over the 
show,” and the cable went down to a firm bearing on the 
bilyes of the ship. When off Foreland the ketch ralled heavily 
and made water. It was blowing a gale at the time. After 
pumping it was agreed to take the vessel into Ramsgate. The 
leaky condition of the ship, said witness, was caused by the 
platform carrying away and the cargo shifting down to the 
bilyes of the ship. 

Mr. WILLIAM Moses, surveyor at Ramsgate, said he sur- 
veyed the ketch Lizzie at Ramsgate in May, and he came to 
the conclusion that the cargo was improperly loaded. He had 
never seen cable loaded on a platform like this before. 

Evidence was given by Mr. Davip Banks, surveyor, of Ply- 
mouth, who expressed the opinion that the platform was’ not 
sufficiently strong to carry the cable. 

Further evidence having been given for plaintiffs, Mr. Y. 
B. PETLEY, marine officer of the Telegraph Construction and 
Maintenance Co., Ltd., gave evidence for the defence. He 
said he was one of the oflicers responsible for the stowage of 
the cable in the Lizzie when she came to the wharf at East 
Greenwich, A platform was constructed, and in the course of 
loading three of the bearers broke. At that time six miles 
of cable (54 tons) had been loaded. After the completion of 
the repairs the platform was perfectly safe. Another 30 odd 
tons of cable Were put in, making 87 tons in all. 

His LORDSHIP, in giving judgment, said the plaintiffs had 
wholly failed to satisfy him that they were entitled to succeed. 
He was satisfied that nine-tenths of the claim had nothing 
Whatever to do with the loading of the ship. There must be 
judement for the defendant company with costs. 


SENTENCE ON MANCHESTER CORPORATION TRAMWAY OFFICIAL. 


Mr. Justice McCardie, last week, sentenced J. W. Hewitt 
(43), who had pleaded guilty to falsification of the books 
of the Manchester Corporation Tramways Department, to 
three years’ penal servitude. Counsel made a strong: appeal 
on prisoner’s behalf, but the judge said he could not overlook 
the seriousness of his violation of trust. His dishonesty was 
grave, ingenious, deliberate, and prolonged. 


ELECTRICAL POWERS FOR SKIBBEREEN GAS COMPANY. 


In the Chancery Division at Dublin, last week, before the 
Master of the Rolls, Mr. H. J. Maloney, B.L. (instructed by 
Mr. J. T. Wolfe, solicitor, Skibbereen, Co. Cork), applied 
on behalf of the Skibbereen Gas, Light & Coke Co., for an 
order confirming a special resolution of the company altering 
the existing memorandum of association and increasing capital 
to enable the company to manufacture and supply electric 
light and fittings. The company owed no money, and had 
always paid dividends. There was a general demand amongst 
the people of Skibbereen for electric light for the town. 
There was no objection to the application, and the Master of 
the Rolls granted the order required. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear watil 
the following week. Correspondents should forward their communi: 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Coal Prices. 


All suppliers and consuiners of coal, both domestic and 
industrial, must have been thunderstruck at the latest hastily- 
arrived-at decision of our Government. 

When will meddling politicians learn to leave industry 
alone to fight its battles, and put their house in order’ It 
is known and admitted that not a single member of the Coal 
Controller's staff had any knowledge of the political bomb 
which was to be thrown in the House of Commons on Mon- 
day last. 

it is impossible to get any exact particulars of what the 
Government’s intentions are. We are advised by the daily 
Press that coal for the generation of lighting, gas or ele 
tricity, is to be reduced by 10s: per ton; but at the same tinr, 
it is further stated that industrial coal is not to be reduced. 
What is to be the position of the gas and elettrical under- 
takings who supply industrial users? Are they to be sub- 
sidised ? l 

It is understood that railway companies are not to benefit, 
consequently electrically operated train services, such as the 
Underground, Great Western, London & North-Western. 
and London-Brighton will not have their generating costs 
reduced. Tramways are on a par with railways, and cons 
enty their coal will presumably be charged for at the 

ngher rate. 

In common with all trunway undertakings, the I..C.C. has 
increased its fares to meet additional fuel costs. What will 
be the exact position of the large electric power supply com- 
panies. such as the N.E.S., Yorkshire Power Co., London 
Electric Supply Corporation, and North Metropolitan Electnc 
Power Supply Co.? All of these companies supply powe 
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to either or both railways and tramways. How does the 
Coal Controller propose that these concerns should be treated? 
Are they lighting? Are they power? Or are they tramway 
suppliers? l 

The recent action of the politicians will probably be received 
with not unmixed feelings by the gas and electric supply 
authorities who have more than benefited by the increased 
fuel charges, and who will have to reduce their selling prices. 
Rumour also has it that certain undertakings have taken 
credit to themselves by increased value of coal in stock. 

The sudden action of the politicians will indeed have far- 
reaching effects. 


Power. 
November 2th, 1919. 


The Lay-out of Motor Starters and Switchgear. 


I was interested to see Mr. James Walker’s remarks on the 
lay-out of motor and switchgear in your issue of the 21st 
inst. [ conclude that they refer. more especially, to condi- 
tions in which the standard pedestal or wall type is ruled 
out from the point of view of the additional first cost. 
Under such conditions I have usually found that economy 
of space is also of vital importance, and one has to tuck away 
the motor starter as best one can. It seems to me better to 
have each piece of apparatus separately under the like con- 
ditions, and if practicable make the angle-iron frames locally. 

T should like to know Mr. Walker’s experience as to when 
the ordinarv D.P. switch and fuse reaches its limit, and when 
the D.P. circuit breaker takes its place. for controlling low 
tension power circuits, either when entering a building or 
controlling the motor itself. Mv experience is that when 
one gets above about 600-800 amperes the D.P. switches and 
fuses one usually meets, are not sufficiently well made, or 
the contacts and fixing terminals heavy enough. But I am 
still in greater difficulty to find a suitably enclosed D.P. 


-breaker at a reasonable price. 


W. J. Webber. 
Surbiton, November 6th, 1919. 


Electric Heating Problems. 

Your editorial article in this week's issue re electrie heating 
problems is most opportune, and I quite agree that few 
electrical engineers and contractors realise the enormous 
variations in heating requirements that are governed entirely 
by building and structural conditions. 

The rule generally laid down in catalogues of electric fire 
manufacturers, and also in fact in many handbooks, is that 
] to 14 watts per cu. ft. is a good figure to take when de- 
ciding upon the size of fire for a room. Whilst this ficure 
may be safe for a room situated in the best position. it is 
far too low in other cases. Two examples will illustrate mv 
noint. In both cases the rooms are 14 ft. bv 12 ft. hv 10 ft. 
high with 9 in. main walls and 44 in. partition walls. The 
temperature of the outside air is taken at 32 deg. F., and the 
reauired inside temperature at 60 deg. F. Each room has 
a 6 ft. by 6 ft. window in the main wall. 

_ Case I has a room facing south—onlv one outside wall, and 
Is situated next to a kitchen in which the temnerature is 
assumed to be constant at about 50 deg. F. Taking into 
account all radiation losses through walls, ceilings, window, 
and floors, and assuming onlv one change of air per honr— 
the B.TH.U. per hour necessary to maintain an internal tem- 
perature of 60 deg. F. is approximately 7.000, which when 
converted into watts gives an electric fire requirement of 
approximately 2.000 watts. 

_ Case TT is a similar room, but the window faces north, and 
m addition French windows 6 ft. by § ft. lead into a garden 
facing east. To maintain the required temperature in cold 
weather requires 10.000 B.TH.U. ver hour—equivalent to an 
electric fire of approximately 3.000 watts. 

Calculating upon the general basis of 1} watts per en. ft. 
the fire consumntion in each case would have been taken as 
2,100 watts, and a Kw. fire probably installed. 

Whilst realising that these are extreme cases, T think 
they prove conclusively that, in order to obtain the hest 
and most efficient results from electric heating, the services 
of the expert should be called in to co-operate with the 
architect, just in the same manner that lighting problems 
are being so scientifically dealt with. 


Chas. G. Huntley, A.M.L E.E. 
London, S.W. 


November Bth, 1919. 


The Cost of Living in India. 
A word of warning to anv readers who may he disposed to 


'&wrept a post in Tndia or Burma. 


In common with the rest of the world, the east of living 


“In India has risen enormously, vet posts are still advertised 


Peniodically at an initial salary of Rs.300 with annual incre- 


-Ments of Rs.25 per month. and iu many cases the rupee is 


stated to be worth Is. 10d. This is the rate of exchange, 
but the purchasing power of the rupee is far less now than 
1t was when its nominal value was 1s. 4d. 


“ie I came out to India seven vears ago on Ra. 300, T 


ought my fortune was made, but T am sadder and wiser 
now. The conditions out East compel a European to keep up 


a certain amount of ‘‘style,"’ but even though the said style 
be of the most meagre description, Rs.300 18 A STARVATION 
WAGE. I speak feelingly when I advise single men to refuse 
anything less than Rs.500 a month, whilst’no married man 
should accept less than Rs.800, if he is to live debt-free. 

Two other items should be insisted on, namely, free 
medical attendance (which is a heavy item even for a small 
dose of fever), and free FURNISHED quarters or an allowance 
of not less than Rs.100 per month in lieu thereof. Rents 
are enormous, and the last state of the man who comes out 
Pt less than the amounts aforesaid, will be worse than 
the first. 


Adsum. 
India, November 4th, 1919. ' 


The New Cable Standards. 


With reference to the timely and useful article by Mr. D. S. 
Munro in your issue of the 14th inst., may I point out that 
OOL sq. m. is not 1 sq. mil as implied, but 1,000 sq. mils. 


F. W. Andrews. ` 
London, S.W., November 29th, 1919. 


Itis a pity that Mr. L. B. Atkinson has seen fit to reply to 
a part only of the letter from ‘‘ Contractor ’’ in your issue of 
November 21st. He apparently suggests that such matters 
as prices should be discussed with individual members of the 
C.M.A.. but since all C.M.A. firms quote the same prices, 
surely Mr. Atkinson could. even if only for the sake of uni- 
formity, reply on behalf of all his members. 

As it happens, I raised this point about the minimum size 
of wire to take the place of the old 1/18 with a representative 
of one of the leading C.M.A. makers. He gave me his definite 
opinion that the difference being small, the .0015 size would 
fulfil T.E.E. requirements. Ag I was not satisfied with this I 
dictated, whilst the C.M.A. representative was present, a 
letter to the secretary of the I.E.E. asking for a ruling. I 
Was surprised to receive a reply that he would have to refer 
to the chairman of the W.R. Committee, followed by a fur- 
ther communication dated six days later that 0.0015 is per- 
missible in connection with the wiring of fittings only. 

The fact that the official secretary of the I.E.E. was unable 
to answer sneh a simple question off his own hat scarcely 
tallies with Mr. Atkinson's statement that ‘‘ The I.E.E. have 
agreed the new standard sizes.” His further statement that 
“no doubt the Wiring Rules Committee will amend their 
rules’ only toes te prove still more that these new sizes were 
‘rushed "' through to raise prices. The net result of this 
ruling is that in the vast majority of wiring installations the 


_ cheapest size of wire which can be used to conform to T.E.F. 


rules is 37.09. which costs £25 4s. 6d., as against £18 13s. 8d. 
for the old 1/185. T would suggest that contractors should 
study these figures in conjunction with those you publish 
showing the dividends paid by C.M.A. firms. 


E. Arthur Pinto, A.M.I.E.E. 
Ramsgate, December ist, 1919. 
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Combined Lighting and Ignition Set. 


I notice in the current number of the ELECTRICAL REVIEW 
vour article on the International Motor Car Exhibition. under 
the sub-heading Rotax Motor Accessories Co., Ltd.. the fol- 
lowing paragraph :—‘‘ And a combined lighting and ignition 
unit similar to the C.A.V. machine.” 

This peculiar wording gives one the impression that the 
ignition dynamo made by Messrs. Rotax has been copied from 
the C.A.V. product. 

I trust this letter will go a little way towards removing that 
impression. I believe it is a fact that Messrs. Rotax had sup- 
plied a number of these combined ignition and lichting 
dvnamos and entered into a large contract before the C.A.V. 
machine was designed. 

T am not desirous of detracting in any way from the excel- 
lent products supplied by Messrs. C. A. Vandervell, but I do 
think that vour articles should be so worded as to be incap- 
able of placing in a false light Messrs. Rotax Motor Accessories 
Co.. Ltd.. who were the pioneers—heing the successors of the 
Twitner Electrical Co.—in the vonng days of car lighting, and 
who are still the pioneers in its latest developments. Tt has 
often struck me that the technical Press (both electrical and 
motor car) do not do justice to Messrs. Rotax. Why this is 
T cannot say. because their product will stand comparison 
with any in its high-class manufacture. and there is no light- 
ing and starting set which is its superior in efficiency. 


For the Rotax Motor Accessories Co., Ltd. 
H. F. Parisn, Chief Designer. 


Tondon, N.W., December Ist, 1919. 


[Onr apologies are due to Messrs. Rotax. Needless to say, 


we had no iutention of casting anv such reflection on their 


ignition dynamo, which, as thev claim, was a pioneer machine, 
and certainly was not copied from another. We know of no 
reason why our correspondent’s products do not receive 
justice, as he alleges: we. at any rate, have no bias in the 
matter.—Eps., Erec. Rev.] 
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2" | 'THE ELECTRICITY SUPPLY BILL.. 


. On Tuesday last week Mr. Shortt accepted au amendment 
providing that no order should be made authorising the 
abstraction of water from any dock without the consent of the 
owners thereof. Au awendment depriving owners of water- 
powers of the right to compensation was rejected by 2386 votes 
to 47. Mr. Shortt accepted an amendment protecting autho- 
diseq- suppliers of energy in any form other than electricity 
from. competition by district electricity boards, Xc., and a 
Government amendment was inserted in the compensation 
clause ensuring that service with the Colours should rank as 
service with authorised undertakers for the purpose of assess- 
ing compensation. An amendment limiting the financial 
powers of the Commissioners- was rejected, and amendments 
proposed by the Governiment. providing for an appeal to the 
Board of Trade when authorised ‘undertakers were required to 
òhange their system of supply, and providing that a special 
order under Section 25 should not come into force until ap- 
proved by resolution of each House of Parliament, were agreed 
to. The Report Stuge was then concluded, and on Wednes- 
day the third reading was passed. 


A statement has been issued on behalf of the Provincial 
Hlectric Supply Comuittee of the United Kingdom, which 
Yepresents 100 electric supply companies holding provisional 
orders, with regard to the Bill. : 
~ After giving a. résumé of the history of legislation on the 
subject, the statement says :— 

. It Js recognised that the Electricity (Supply) Bill, 1919, now 
before the House of Lords, aims at the relorm of electrical 
legislation to conform to modern conditions, and many of 
‘its provisions are Welcomed as removing some of the restric- 
‘tions Which have hampered the progress of the industry. 

’ The Bill as passed by the Lower louse provides for the 
delimiting of electricity districts, and for setting-up alterna- 
tive administrative bodies, joint electricity authority, or 
district board, for dealing with the supply of electricity within 
any district delimited.. l 

~ The first, a joint electricity authority, is of a co-operative 
charaçter, formed by the existing authorised undertakers 
with, or without, representatives of other bodies and classes 
interested. This scheme constituting joint electricity autho- 
rities may be one formulated by those parties, approved with 
or without amendment by the Electricity Commissioners, 
or it may be a scheme formulated and imposed by the Com- 
missioners. The provisions of the Bill in respect to these 
schelues are very elastic, so that the Commissioners will be 
able to adapt the schemes to the circumstances of each case. 
Joint electricity authorities may be autborised to purchase 
compulsorily all or any of the generating stations and trans- 


mission lines within their districts, but they are not to be’ 


empowered to purchase any other part of the undertakings 
‘without the consent of their owners. i.e., by agreement. 
" The terms for the compulsory purchase of the generating 
stations and main transmission lines are the same as those 
commented on below, and are considered to be most unfair 
by the owners, having regard to the terms of the Act of 1858 
upon which their capital was subscribed. 

The other type of organisation, the District Electricity 
Board, is only to be established if the Commissioners find 
that no satisfactory scheme for a joint electricity authonty 
can be set up. These District Electricity Boards will have 
very wide powers. They will becotne authorised under- 
takers for the whole of their districts, and may, in some 
measure, compete with the existing undertakers. The Dis- 
trict Electricity Boards are to be the’ authorities for the 
generation and bulk supply of electricity. The authorised 
undertakers will be the retail distributors. 

These District Electricity Boards are empowered to take 
over all or any of the generating stations and main trans- 
mission lines within their districts on terns of purchase set 
out in the present Bill, clause 7, which the companies con- 
sider unfair, It is a serious departure from the terms of the 
Electric Lighting Act, 1888, upon which terms they obtained 
their capital and. set up their undertakings. The terms of 
purchase for generating stations in the present Bill are shortly, 
the cost of the stations, less depreciation. The terms of the 
Act of 1888, section 2, are ‘‘ fair market value at the time 
of purchase,” without allowance for goodwill and prospective 
profits. These terms apply to the whole of the undertaking 
at the expiry of the 42 years, or other tenure. At the present 
time, the ‘“‘ fair market value ” -of the generating stations 
‘is from twice to three times the pre-war value, and as the 
greater part of the expenditure was incurred in pre-war times, 
the * cost less depreciation ” terms will mean that in money 
value the owners will receive probably less than one-half of 
what they would obtain under the purchase clause of the 
Act of 1888. Apart from the question of purchase price, the 
owners: will lose the goodwill attaching to the generating 
stations for the unexpired balance of their tenure, which 1s 
a valuable asset. . l l 
, The Government answers to the companies’ contentions 
and the rejoinders thereto are :— 

1. That to pay for the stations on a present market value 
basis would.be to give the companies a war profit, and to 
overload the capital accounts of the joint electricity authori- 
_ties.or.distriet boards, © °° ye. 


t. 7 . i 
’ r eos 
‘ 


The companies’ answer to this is that they do not seek 
anything in the nature of a war profit, but they equally 
object to the capital being put at a tictitiously low value at 
the expense of their shareholders. The compulsory purchase 
of the companies’ generating stations before the expiration 
of their tenure under the inadequate terms set out im the 
Bill is a clear breach of the Parliamentary bargain made 
under the Act of Loss. ie, 

2. That there is no goodwill value attaching to the stations 
us such. ‘The compames make their profits on the distribu- 
tion business, that is, by their sales. They will be entitled, 
under clause 7, sub-section (5) of the Bull, to- receive from 
the District Boards as much electricity as their existing 
stations can supply, at a price not higher than they could 
have produced it themselves. 

The companies’ answer to this is that the costs of: genera- 
tion have been steadily reduced in the past by improvements 
in their stations, and that to deprive the companies of the 
opportunity to make further uuprovements ot the same kind 
is to deprive them of part of the goodwill of their under- 
takings during the tenure guaranteed to them by Parliament. 
The obligation on the part of the District Electricity Boards 
to give bulk supply on the terms set. out in clause 7, sub- 
section (3), above reterred to, offers nothing for this oppor- 
tunity of continued improvement. Further, they are not to 
participate in the benefit of future economies by the opera- 
tions of the District Electricity Board, because by clause % 
of the Bill the Commissioners are directed, so to regulate 
prices that the whole benctit of reductions in the cost of 
generating is to enure to the consumers. Se wen 

3. That the companies whose generating stations are taken 
over are ollered by clause 12 of the Bill the option, within 
two years, of transferring the whole of their undertakings to 
the District Electricity Boards, on the terms of receiving 
the capital expenditure on the undertaking properly standing 
in the books of the company as certified by an auditor ap- 
pointed by the Board of Trade, less the amount received for 
the generating station, so that if they find themselves unable 
to continue in business and make reasonable profits under 
the new conditions, they can call upon the District Board 
to purchase the whole undertaking on the terms above 
mentioned. : 

The answer to this is that while this provision is certainly 
some protection, it obviously will only operate in the case 
of companies who find themselves so much prejudiced that 
they prefer to sacrifice whatever chance they may have had 
of making more adequate profit in the last vears of their 
tenure to compensate them for the Jean years of the past. 
It is obvious, therefore, that the protection offered by clause 
12 is entirely illusory, and does not by any means meet the 
needs of the situation. It has also to be remarked that the 
tendency of this provision is to force private enterprise te 
Withdraw from the distribution of electrical energy under 
legislative pressure. Considering that’ electric supply was 
Initiated by private enterprise and that these pioneer under- 
takings had`a very hard and unremunerative time in the 
early part of their careers, anuch treatment is neither just no: 
expedient. i aor ee Sy 

The companies consider that the Bill can be greatly im 
proved without damage to anv publie interest, and they wil! 
FO ls to have amendments considered by the House oi 
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Commenting on the Bill in its present forin, The Bulletin 
of the Federation of British Industries states that it now con- 
tains those features which the Electric Power Committee of 
the Federation decided to be essential features of any scheme 
for the co-ordination of electricity supply. They may be 
briefly enumerated as follows:— 

(1) Voluntary co-ordination ‘as ‘a first measure: This prim- 
ciple has now been accepted in the shape of Joint Electricity 
Authorities. ~ . , 

(2) Freedom for manufacturers to set up their own generat- 
ing plant. This has practically been granted: and finally, 

(3) The appointment, with judicial and advisory powers, af 
Electricity Commissioners, — oe 
-To make a snecess of the Bill, the five Commissioners must 
possess every virtue and be capable of forming sound judg- 
ments on all matters from bigh finance to eelctric globes. 
Incidentally they must be able to buy at high prices and 
produce cheap electricity. aay 

Practical men are doubtful of the successful application on 
an economic basis of the main principles in the Bill. They 
consider that the financial arrangements are such as to pre- 
clude the possibility of cheap electricity. It is to be expected 
that undertakers faced with a separation of the generating 
from the distributing side of their businesses will eonsider 
that the separate dual control thus introduced into the 1m- 
dustry. will be prejudicial to the efficient development of elec- 


tric supply, and consequently will decide to dispose of their 


whole undertakings and will go out of business. We shall 
thus be left with a hopelessly over-centralised system of con- 
trol with an attempt at decentralisation by means of the Dis- 
trict Boards. These it is felt, from their very constitution, 
cannot prove anything but a weak form of municipal control. 

It is earnestly to be hoped that these fears will not he 
justified, but that they appear well founded can: hardly be 


denied, 
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German Electrical Securities Rise.—The Economic 
Review quotes the Deut. Alig. Ztg., which reports that the rise in 
prices on the German Stock Exchange continued throughout 
October. From the list of those showing marked advances we 
select the following well-known electrical ones :— 

| ; Oct. Ist. Oct. 15th. Oct. 31st. 
A.EB.G. .. 00 0.00. 216 220) 234 
Schuckert Sete see 138 148 153 
Siemens and Halske ... 180 192 225 


Electrical Supplies in South Africa.—The S. African 
Mining and BPngineering Journal for October 25th states :— 
“Ceiling roses, lampholders, and switches are getting very scarce 
indeed. Until the end of the war these were procurable from 
Japan, but they are unobtainable now. About four or five months 
ago ceiling rosea were selling at from 4s. 6d. to 5s. a dozen ; now they 
can scarcely be got in town, except in retail quantities, and fetch 
10s. 6d. a dozen. Lampholders, which went down from 15s. to 
10s. 6d., are now up again to 12s. Switches came down from 36s. 
to about 21s., and are now ruling at about 24s. Indeed, the 
tendency of prices all round is to firm up.” 


Lead.—Messrs. James Forster & Co., in their report 
dated November 29th, say :—" We look for considerable difficulty 
in meeting actual consumptive demands for a long time to come, 
and a pronounced scarcity in the early part of next year is not at all 
improbable.” 


Japanese Imports of Machinery.— According to the 
Osaka ‘Mainichi, orders from Japan for British or American 
machinery are very large at present. The demand is said to be 
concentrated on machinery pertaining to electricity, electric light 
and electric trams, steam boilers and spinning machinery. As 
regards the increase in the demand for electrical machinery, it is 
due to the development of communications and. industry and also 
to the large increase in the price of coal. On the other hand, 
many capitalists who intended to import machinery for the 
enlargement of their business during the war, but hesitated on 
account of the enormous rise in the price of iron, have now made 
up their mind to import, as they have realised that prices will not 
decrease for some time to come, in view of the present labour and 
other difficulties prevailing in Europe. This attitude on their part 
has naturally increased the orders for foreign machinery, which 
have already amounted to large figures.— Board of Trade Journal. 


Limitation of Profits in Industry—The following 
resolution was unanimously passed at a meeting of the Executive 
Committee of the Federation of British Industries on November 
26th :— 

The Federation of British Industries emphatically protests against the pro- 
posed limitation of profits in the coal mining industry ton fixed sum per ton, 
as being unsound in principle and setting up a precedent, which if followed 
cannot fail to be destructive to the financial stability of the industries in this 
country, and to limit the initiative and enterprise of manutacturers. 


The Imports and Exports Regulation Bill.—The 
Board of Trade Journal for November 27th contains a full article 
¢xplanatory of this Bill, of which we gave a summary in our 
last issue, 

C.A.V. “ Notes.”—We have received from Messrs. C. A. 
VANDERVELL & Co., LTD., Acton, W., a neat telephone number 
register, with note pad, &c., for desk use, which will fill a want 
that we have often felt of late. 


New Railway Rates.—7Zhe Times says that the revised 
schedule of railway goods rates will be considered by the Govern- 
ment next week. The statutory notice of 14 days will imme- 
diately follow their approval, and it is confidently hoped that they 
will come into operation on J anuary lst. 

It is anticipated that the report of the Railway Rates Advisory 
Committee wili recommend an increase of about 50 per oent. on the 
existing rates. 


Cable and Telephone Manufacturing at Woolwich 
Arsenal.—In a report on the Premier's visit to Woolwich in con- 
nection with future activities at the Arsenal, a daily paper credits 
Mr. Mills, joint secretary of the All-Grades Committee, with 
saying that the Premier was shown the motor repair shop working 
to its fullest capacity, and was told that other shops could also be 
turned into beehives of industry. Mr. Mills said that a definite 
order for telephone work was coming to Woolwich, and a new 
industry—cable construction—-was also to come there, All the 
eoninery, for it had been definitely ordered at the request of the 

remier. i 


The A.E.G. and Vorarlberg.—The Berne correspondent 
of The Times Trude Supplement says :—" The action of Germany, 
who is undoubtedly doing all that is possible to gain commercial 
control of Vorarlberg, may cause State Councillor Calonder to 
Announce. shortly, in reply to a Parliamentary interpellation, 
that Switzerland is compelled to modify her attitude slightly. It 
Seems certain that the Deutsche Bank and the Allgemeine Elek- 
tricitäts Gesellshaft have been working together in order to obtain 
complete control of all the water, and hence all the electric power in 
Vorarlberg, offering to agree to any terms demanded. Furthermore, 
while Germany can sell food in Vorarlberg at a profit, Switzerland 
loses heavily owing to the ratcs of exchanp a.” 


~ 


_ Patents and Inventions —A pamphlet has just been 
issued by the IMPERIAL INSTITUTE OF PATENTEES, 6, Holborn 
Viaduct, London, E.C.1, setting forth the objects of the Institute 
and indicating the assistance rendered to members. The pamphlet 
can be obtained post free on application to Mr, Godfrey Cheesman, 
Organising secretary. The Institute is endeavouring to secure 
drastic amendments in the “ Patents and Designs Bill ” during the 
present session. l 


Dutch Glow Lamps.—It is announced that the directors 
of the N. V. Philips’ Gloeilampen Fabrieken,” as; a result of the 
experience gained in the manufacture of their own ‘lamp bulbs, 
have resolved to undertake the production of other semi-finished 
products, so as to render the company independent of third parties. 
The production of cardboard boxes has recently began, and an 
extension of the works is now in progress for the manufacture of 
other articles hitherto purchased in the trade. a l 


German Capital Increases. — The directors of Voigt 
and Haeffner A.G., of Frankfort-on-Main, propose to increase the 
share capital from 5,000,000 marks (pre-war, £250,000) to 10,000,000 
marks, by the issue of new shares at the price of 112 per cent. In 
addition, the Elektrizitats A.G. von Hermann Poege, of Chemnitz, 
intends to double the present capital by raising it to 12,000,000 
marks (£600,000), and to offer the new shares at 120 per cent. ; 
whilst a fresh issue is in contemplation by Brown, Boveri & Co., 
of Mannheim. m 


The Athens Exhibltion—The Exhibition of British 
Industries at Athens closed ita doors on Sunday, November 23rd. 
We learn from information that is to hand that the Exhibition was 
extremely successful, surpassing the most optimistic anticipations. 
The attendance appears to have increased daily the longer the 
Exhibition remained open. A member of the staff of the Federa- 
tion of British Industries, who recently returned from Athens, 
states that on occasions it was difficult to walk round the various 
sections. Full details of the business done have not yet been 
received, but moet of the exhibits were sold outright almoat 
immediately after the Exhibition was opened. In many instances 
the sales transacted by the exhibitors were so heavy that further 
orders were refused, as with the best will in the world it would not 
be possible for firms in this country to divert their whole output to 
the Near East, in view of the home demands and the insistant call 
of other countries. The King paid many visits to the Exhibition, 
and his interest has been reflected through all claases of the Greek 
commercial community. ; l 

The Greek community in general extended constant hospitality 
to the exhibitors and the officials of the F.B.I. The effect of the 
atmosphere created by the Exhibition will be of inestimable 
advantage to British trade interests in the future, and will be felt 
for a long time to come. Mr. Guy Locock, an assistant director of 
the F.B.I., on his return from Athens, met in Paris M. Venizelos, 
who expressed himself more than satisfied with the enterprise and 
energy displayed by the British manufacturers in organising an 
Exhibition of such scale and magnitude in spite of all the 
difficulties of shipping and the uncertain political conditions. 

About 500 firms exhibited, and the value of the exhibits was 
over £500,000. Most of these exhibits will remain permanently in 
Greece, as they were bought outright. It is estimated that 
100,000 people visited the Exhibition between October l4th and 
November 16th. The week's extension was arranged owing to the 
success that was achieved. The business community of Serbia, 
Rumania, Constantinople, Smyrna, and other Near Eastern and 
Balkan centres, attended in large numbers. oe 


Book Notices.—Llectrical Engineering. By H. H. 
Simmons, M.I.E.E. Revised by A, H. Avery, A.M.L.E.E. London : 
Cassell & Co., Ltd. In 14 fortnightly parts, price 10d. each net.—- 
This useful work, originally published in 1910, is now being 
re-issued in parts, brought up to date and extended. It covers 
practically the whole range of electrical science, and while not of 
the “popular” style. is admirably suited for the use of the reader 
who is not well versed in electrical matters, the treatment being 
simple and non-mathematical. More attention is given in this 
book to electrochemical phenomena and electrodeposition than. ia 
usual in such works, but electromagnetic theory and apparatus, 
lighting, switchgear, traction, telegraphy and telephony recefve a 
fair proportion of space. The illustrations are generally clear 
and well chosen, and as giving a comprehensive view of electrical 
engineering, the book fills a useful place in technical literature, 

“Iron and Steel Works for 1920-21.”. Pp. 140. “Foundry (Iron, 
Steel, Brass, &c.) for 1920-21." Pp. 128. (Foster's Pocket 
Reference Books). F. Foster, 9$, College Road, Whalley Range, 
Manchester. Price 2s. net (2s, 2d. post free). E 

“ Industrial Peace : Capital, Labour, and Consumer ; a Basis of 
Co-operation.” By T. B. Johnston. Bristol: J. W. Arrowsmith, 
Ltd. Price 6d. net, * 


New Motor-Car Company.— Under the title of HARPER 
BEAN, LTD., a new company, including a number of well-known 
firms, has been formed, with a capital of 26,000,000, to apply 
mass production to automobiles. It is intended in two years’ time 
to turn out 2,000 cars a week. per 


Japanese Trade with India.—In reply to a Parlia- 
mentary question last week, it was stated that the value of 
Japanese goods imported into India for the last financial year before 
the war, and for the last available completed 12 months, were :— 
£3,186,782, for the year ended March 31st, 1914 ; and £22,348,606, 
for the year ended March 31st, 1919, | ov 
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Liquidations and Dissolutions —RHYMNEY VALLEY 
AND GENERAL ELECTRIC SuPPLY Co., Ltp.—Winding up volun- 
tarily. Liquidator, Mr. C. Carpenter. i 

TILLING, STEVENS, LTD.—Meeting of creditors at 1, Basinghall 
Street, E.C., December 9th (purely formal). werk ` 

MAOINTOSH CABLE Co., Ltp.—A meeting is called for Decem- 
ber 30th, at 6, Oxford Street, Manchester, to hear an account of 
the winding up from the liquidator, Mr. A. R. Handley. 

SHIRE ARC WELDING Co., electric welders, 3, Pease Hill Rise, 
: Nottingham.— Messrs. J. Horton, J. Oabaldiston, and G. H. 
McMillen have dissolved partnership. Debts will be attended to 
by Messrs. J. Horton and G. H. McMillen, who will continue the 
business under the same style. 

NITROGEN PRoDUCTS AND CARBIDE Co., LTD.—Winding up 
Voluntarily for the purpose of amalgamation with the Alby 
United Carbide Factories, Ltd. Liquidator, Mr. H. A. McMahon, 
Winchester House, E.C. Meeting of creditors, December 15th. 

TAYLOR & SCARTHS, electrical and mechanical engineers, Bridge 
Works, Fountain Street, Morley, York.—Mr. H. G. Scarth and Mr. 
M. R. Scarth have dissolved partnership. Mr. H. G. Scarth will 
attend to debts, and continue the business under the style of H. G. 
Scarth, electrical engineer, &c., at the same address. 

F. A. JENNINGS, LrD., Reno Works, Wealdstone, Middlesex, 
electrical and general engineers.—In pursuance of the provisions 
of the Companies (Consolidation) Act, a meeting of the creditors 
of the above was held on Saturday, November 29th, at the offices 
of Messrs. Tingle, Comber & Co , chartered accountants, 110, Cannon 
Street, E.C. The shareholders of the company had previously 
passed resolutions for voluntary liquidation, and had appointed Mr. 
Tingle to act as liquidator. The company was registered in 
September, 1917, with a nominal capital of £3,000, divided into 
shares of the face value of £1 each. Subsequently, the capital 
Was increased to £4,500, while in January of the present year it 
was atill further increased to £7,500. No statement of affairs was 
submitted, the liquidator saying that he had not had time in which 
to prepare an accurate statement of the position. He added that 
he knew nothing about the company, and that a Receiver had 
been appointed to act on behalf of the debenture-holders, Mr. 
E. H. Hawkins said that in October and November of the present 
year, the company issued debentures to the extent of £9,500, and 
he asked whether they were issued for cash. The liquidator 
replied that he was unable to say what was the consideration for 
the issue of the debentures in question. A petition had been 
presented for the compulsory winding-up of the company. A 
creditor asked if it was anticipated that the assets would more 
than cover the debentures, and the liquidator replied in the 
affirmative. He added that there were debentures to the extent of 
£19,500. He could not say what the estimated value of the assets 
was, neither could he give the book values. The Receiver for the 
debenture-holders was not present at the meeting. After a short 
discussion a resolution was passed in favour of an application being 
made to the Court for the appointment of Mr. E. H. Hawkins, of 
Messrs. Poppleton, Appleby & Hawkins, 4, Charterhouse Square, 
E.C., as the liquidator of .the company, with a Committee of 
Inspection, consisting of the representatives of the five principal 
creditors, It was also decided that the Court should be asked to 
make a supervision order on the petition for compulsory liquidation 
whish had been presented by Messrs. Brunton's, Ltd. 


Labour and Capital.—The Manchester Guardian reports 
that Sir John Paish, lecturing in the Memorial Hall, Manchester, 
on Wednesday, last week, forecasted revolutionary changes in the 
relations between Capital and Labour. He looked forward to the 
time when the working people would be their own masters, and 
when capital would be hired by Jabour, and not labour by capital. 
Already, in some measure, experiments had been made in that 
direction. Given a high standard of education, of discipline, and 
of character amongst the workers, with the desire not to gain the 
last shilling, but to be of service to their fellow-men, he had no 
doubt that these experiments would be a great success. Obviously 
the present high wages and costs would stimulate the introduction 
of machinery and more effective methods of production. In the 
next two years the cost of living would fall, and if wages were 
maintained, as they could be, the high level of wages would be 
real, and would buy a much larger quantity of goods than in the 
past, This meant that the working man, in many instances, 
would have a margin, which would give him the opportunity of 
subscribing very large sums in the aggregate to the capital fund. 
As working men became able to give security for capital, so, in 
proportion, would they be able to get capital at a low rate of 
interest. It was for them to decide whether they would hire 
capital and take the risk, and any profit that might accrue, or 
continue upon an agreed rate of wages. Personally, he would 
prefer to take the risk, and he thought the working people of the 
world would prefer to do so to. That was the way of progress. 
In the past, wages had been the first charge on industry, but in the 
future, capital would be the first charge. If the working people 
hired capital, the interest must be paid before the wages, otherwise 
they would not be able to get capital. That was assuming, of 
course, that workmen would be the owners of the mills in which 
they worked. Even if the mills were nationalised, a heavy rent 
would be charged by the State to meet the interest on the purchase 
money. But if the working people were to do all this success- 
- fully, they must make an alliance with the professonal classes, with 
men who were capable of direction, men who knew how to 
manage. At present the alliance was between capital and the 
profeasional classes. It seemed to him inevitable that the workers 
would gradually gain control over the industries in which they 
were engaged. But unless their ideals were high and their 
character was high the idea would not work. | 


Industry and Housing. — Representatives of many 
important organisations formed a deputation to Dr. Addison, at the 
Ministry of Health. This deputation which was organised by the 
Joint Housing Committee of the Federation of British Industries 


and the National Alliance of Employers and Employed, pointed out 


the impossibility of public utility societies undertaking building 


under the terms of the Act of 1919. 


Sir Algernon Firth (a Vice-President of the Fedcration of British 
Industries, and chairman of the Joint Housing Committee), intro- 
duced the deputation, and pointed out that the present rate of 
progress was not satisfactory, and that, despite announcements 
from time to time made in Parliament of the number of public 
utility societies who were content with the terms, few had pro- 
ceeded with building. Many manufacturers were anxious to 


‘provide better living conditions for their employés by means of 


such societies, and there was evidence that groups of workpeople 


and co-operative societies would be willing to proceed if favourable 
terms were offered. At present, however, there was no security 
:that they would even get their money back if they put it into 


such a society, much less was there hope of any return upon it. 
One of the chief arguments for public utility societies put forward 
in the Reports of the Joint Committee. and referred to with 
approval in Government circulars and pamphlets, was that the 
co-operative nature of these societies introduces a feeling of common 
interest between employers and their workpeople, and enables them 
to combine in} the solution of the problem. lf this object was to 
be achieved, it was essential that the tenants should be share- 
holders, and have a definite share in the management of a society. 
It was, however, impossible to secure co-operation if there were no 
dividends. The return on capital depended largely upon the rents 
which could be charged, and it was necessary that this point 
should be settled at once. 

The Joint Committee suggested that if it were possible to ensure 
that private capital invested in public utility societies could be 
guaranteed. some normal return—say, 4 per cent.—until such a 
time as rents were allowed to rise totheir proper post-war economic 
level, it was probable that many would be willing to accept as a 
reasonable risk whatever might happen at the end of that period. 

Sir Algernon pointed out that the Joint Committee put forward 
last March an alternative proposal. namely, that in view of the 
urgency of starting building all over the country at once, both to — 
meet the housing shortage and to curtail unemployment, a block 
grant should be given for every working-class house built within 
one year. 

Mr. Dawtry, of the Steam Engine Makers’ Society, pointed out 
that the building of new houses would help considerably in solving 
the problem of unemployment, as there were many employers at 
the present time who were unable to employ additional workers 
owing .to the lack of the requisite housing acoommodation. He 
urged that everything should be done to assist working-class 
tenants to purchase their own houses. 


Bankruptcy Proceedings,— Re ConxoLLY Bros., Ltp., 
electrical engineers, &c., Blackley Vale Mills, Blackley, Manchester. 
—The following are the principal creditors under this failure :— 


UNSECURED. 


Bolton & Sons, Thos. . .. £10,779 Johnson, Claphain & Morris., 260l 
Briggs, 8. W. .. Sa Gi 21 Mosely & Sons, D. és .. 1,997 
Barlow, Ed., Ltd. sis ee 12 McConnel & Co. i D 74 
Bellhouse, Ltd. sil ee 11 Midland Railway Co... .. 42 
Clifton & Kersley Coal Co, .. 322  Maygrove & Co... ae 3l 
Connolly, H. .. si 195 Major&éCo... es Sine ll 
Consterdine, T.G. .. is 20 Neveson, A. uy sa Se 10 
Evans & Sonk, G. s ae 54 O'Reilly, L. A ss .. 1848 
EnecrricaL Review, LTD., .. 38 Priestley & Co. .. i X 38 
Emmott & Co. .. $ he 13 Peinberton, 8. T. a s1 
Electrician, The .. is is 20 Paton & Son, A... a e> B 
Eleotricity. . oH oe is 11  Quicke& Co. .. Sr + ee 13 
Electrical Timer.. 1% ais 30 Robinson & Co. J. S 53 
Frankenstein & Sons .. es 514 Slater & Co, ng ey Bi 
Greenbaum & Co. si T 261 Somerville & Sons .. es 19 
Hecht, Ledio & Kuhn.. .. 2,020 Stanfield, J. R. .. i ee 12 
Hardman « Holden s 16 Sykes & Harrison - as ll 
Heap & Sons, W. ee z5 10 Vogelgesang. O... X si 15 
Hull and Netherlands 8.8. Co. 10 Whipp & Bourne aa 46 
J. R. G. P. Selig Co. .. Zi 141 : 


Trade Announcements, —M EssRS. FRANCIS POLDEN & Co.. 


LTD., of 56, Cannon Street, E.C. 4, have installed a private line 


exchange, and their telephone numbers are now :—" City 5538 and 
5539.” 

MeEssRS. BROWN BROTHERS having been demobilised, after three 
years’ active service, are again about to undertake business as 
electrical engineers at 47, Hinstock Road, Plumstead Common, S.E. 

For the convenience of clients in the North-Eastern District, the 
ELECTRICAL APPARATUS Co., LTD., have established branch offices 
and showrooms at Trinity Buildings, New Bridge Street, New- 
castle-on-Tyne, under the personal management of Mr. P. H. 
Jackson, A.M.I.E.E., who until recently was in charge of the 
branch at Cardiff, A range of E.A.C. manufactures is kept there 
for inspection. Telephone No. : Central 3860 ; telegraphic address : 
“ Elapratus,’ Newcastle. 

In the last paragraph under “Trade Announcements” last week, 
the name of the firm was slightly incorrectly rendered. It should 
have been J. A. KINNAIRD & Co., LTD. The registered office of the 
company is 10. Blythswood Square, Glasgow ; there is a branch at 
Greenock. The managing directors are:—Mr. A. Henderson, 
M.I.E.E., late manager of the electrical department at Scotts 
Shipbuilding, &c., Co.. of Greenock; Mr. H. 8. Kennedy. late 
manager of the Marine Department of Siemens Bros. Dynamo 
Works, Ltd.; and Mr. J. A. Kinnaird, A.M.LE.E., of Greenock. 
The company is a private one formed to undertake all kinds of 


‘electrical and general engineering and contracting business, and 


to take over the business of J. A. Kinnaird & Co., of Greenock, 
and to acquire other businesses. i 
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Smuggling Magnetos.—Henri Vandegoor, motor-cycle 
dealer, of Shepherd's Bush, was fined £80 at Dover, on Monday, 
for smuggling three magnetos from Belgium under his clothing.— 


The Times. 


French Electrical Companies.— La Société des Appareils 
Electriques Pax is the name of a new company which has recently 
been formed in Paris, with a capital of £24,000. 

La Société Francaise Thomson-Houston, of Paris, is increasing its 
capital from 120,000,000 fr. to 200,000,000 fr. 


Catalogues for Rhodesia.—Mr. F. L. Cater, A.M.I.E.E. 
(ex-captain R.A.S.C.), is going to join the staff of Messrs. Johnson 
and Fletcher, mechanical and electrical engineers, Bulawayo, and 
will be glad to receive catalogues of all descriptions, addressed to 
Box 224, Bulawayo, S$. Rhodesia. 


Catalognes and Lists.—THE B.E. Co. (or LONDON AND 
BIRMINGHAM), LTD., 57, Upper Thames Street, E.C.—Leaflet of 
“ Beco” bowl fittings for semi-indirect lighting. List of electric 
heating stoves in prepuration. 

Mrasks. CHARLES FER & Co., 42, Newgate Street, London, 
E.C. 1.—List of small screws, and samples, 

Messrs. VERDON, CUTTS & Go., 87, Fargate, Sheffield.—Leaflet 
of fixed and portable seta for electric welding. 

THE LANCASHIRE DYNAMO AND Moror Co., LTD., Trafford Park, 
Manchester.—Leaflet relating to the " Lancashire ” squirrel -cage 
induction motor and automatic centrifugal clutch. 

CREDENDA CONDUITS Co., LTD., Cheater Street, Aston, Birming- 
ham.—New season's list of electric fires. It contains, among other 
things, particulars of their new portable electric heater, of very 
low loading —600 watts—which is fitted with an adjustable copper 
reflector, enabling heat to be fooused in any required direction. 
Also a booklet dealing with a new electric oven, for which special 
claims are made. 


Housing Construction and Electricity Supply.—This is 
the title of a pamphlet issued by “E.D.A." last week, drawing 
attention to the importance of providing a supply of electricity 
before work is commenced on a building scheme, for lighting and 
prr and of taking advantage of electricity in designing the 


LIGHTING AND POWER NOTES. 


_ Accrington:—New Sus-Sration.—The E.C. has author- 
ised the purchase of a site for a sub-station, at a cost of £1,100. 


Aldershot.—Prick INcREAsE.—The following revised 
scale of charges has been adopted :—First 500 units per quarter, 
44d. per unit ; 500 to 1,000, 44d. ; 1,000 to 2.000, 4d. ; 2,000 to 5,000, 
33d. ; 5,000 to 10,000, 34d. ; 10,000 to 15.000, 3d. ; 15,000 to 20,000, 
2id.; beyond, 24d. 


Batley —Breakpown.—By a temporary breakdown at 
the electricity works last week, a considerable number of con- 
sumers had their supplies cut off. The breakdown occurred in the 
early morning, and it was well into the forenoon before the supply 
was restored. 


Bexhill-on-Sea,—Loan.—The T.C. has applied for a 
loan of £4,000 for a feeder cable. 


Birmingham. — Brrakpown. — There was a general 
failure of electric light in the centre of the city on Friday after- 
noon. The failure was due to the breakdown of a generator 
pein yd Street power station. Within an hour the light was 


Blackpool.—l.oan.—The E.C. is to apply for sanction to 


a loan of £30,000 for electricity extensions. 


Bramber and Buding.—OvERHEAD TRANSMISSION.— 
The Sussex C.C. has sanctioned the use of overhead lines for E.L. 


‘purposes in the parish. 


Continental.—ITaLy.—The Società Idroelettrica dell’ 
Ancinale is about to build a new station on the River Corace, which 
will be linked up to the old one. The step is induced by the need 
to furnish a fuller supply of electricity to Catanzaro, and to the 
series of communes from Gimigliano to Guardavalla. 

The Communal Council of Trento has under consideration the 
construction of a power station on the River Sarca to generate 
10,000 kw. 

The Commune of Treviso has decided to build a central 
station on the River Sile, between Treviso and Casier, where 
1,900 H.P, will be obtained from a fall of 4°80 metres. The 
estimated cost is put at 2.535.000 lire, and the undertaking is 
expected to be completed within five years. 

SWEDEN.—The Swedish Waterfall Board is applying to the 
Swedish Parliament for a grant of 23,000,000 kronor (about 
£1,280,000), for the completion of the hydro-electric stations at 
Harsprangét, Motala, and Alvkarleo. 


Dartmoor, — WaTER Power. — The Devon Hydro- 
Electric and Development Co. has been absorbed by the Wilson 
Syndicate, a combination of British interesta controlling, it is said, 
capital exceeding £6,000,000. The Hydro-Electric Co. was formed 


for the purpose of promoting a Bill in Parliament to enable it to 
utilise the water power of Dartmoor for the generation of electricity 
and for developing that electrical power for the service of existing 
communities in Devonshire, and for stimulating industries which 
could be assisted by cheap power. The new syndicate will take up 
that task at the point to which the company has carried it ; the 
syndicate is able to utilise waste gases of another industry to 
supplement the water power, and supply more than double the 
power at possibly a lower cost. The main purpose of the Wilson 
Syndicate is the establishment of copper refining works. 


Glasgow. — New Son-Srarions. — Negotiations are 
proceeding with the sewage department for obtaining land at 
Dalmuir for a proposed power sub-station. Ground for a similar 

urpose has been acquired at Parkhead. 

The purchase is recommended of 1,266 yards of land in Govanhill 
for a new sub-station. 


Grimsby,—Discount.—A discount of 24 per cent. is to 
be allowed on all accounts for electricity if the accounts are 
settled within 28 days of the end of the quarter. The recom- 
mendation met with considerable opposition. The Council also 
decided that a minimum charge of 7s. 6d. per quarter for the 
es quarters, and 13s. 4d. for the winter quartera should be 
made. 


Hebden Bridge.—Parice INCREASE.—As from ‘January 
lst next, the charges for electricity for lighting purposes are to be 
increased by $d., making the new price 7d. per unit, and for power 
purposes by 10 per cent., making the new price 3d. per unit, with 
an addition of 20 per cent. on the account. 

BULK SUPPLY.—The Council is to make inquiries from the 
Halifax Corporation with a view to an agreement being entered 
into for supply of additional energy in bulk. The past month's 
output shows an increase approximating 20 per cent. 


Jedburgh.— PRoposep PRICE IncREasE.—The E.S. Corpo- 
ration has applied to the B. of T. for an order to increase the charge 
to consumers per quarter from 10s. up to 20 units, and 6d. beyond, 
to 16s, 8d. and 10d. 


Iford.—Pricz Increase.—The price of electricity has 
been increased as from the quarter ending December :—Flat rate, 
from 7d. to 8d. per unit; maximum demand, from 8d. and 6d. to 
8d. and 6d. ; slot meters, from 74d. to 8d. 


Llandudno.— BuLK SurrLY.—The U.D.C. js con- 
sidering the offer of the North Wales P. and T. Co. to supply elec- 
tricity in bulk to the Council. 


London,—IsLincton.—The B.C. is to spend £22,826 on 


extensions of plant at the electricity works. i 


Millom.—E.L. ScmueEme.—The U.D.C. has referred to 
the Gas and Water Committee a proposal to obtain a supply of 
electricity from the Barrow-in-Furness Electricity Works. The 
engineer of the latter (Mr. Burnett) advised a canvass of the 
district, and suggested the following charges :—Lighting, 5d. to 
8d. per unit ; power, lġd. to 3d. ; heating and cooking, 14d. to 3d. 


Northumberland. —MINE ELECTRIFICATION. —Mr. R. J. 
Weeks, managing director of the Bedlington Coal Co., has 
announced that the company is to do away with steam boilers, and 
to install electric power throughout the pits. The collieries 
affected are the Bedlington “ Doctor,” Bomarsund, West Sleek- 
burn, and Sleekburn, one of the most important of the East 
Northumberland groups. 


Plymouth. — SUPPLY RESTRICTIONS. — Owing to the 
delay in the completion of the new plant now under construction 
and the shortage of fuel the E.C. is asking power users to stop their 
motors between 3°45 and 5 p.m., and business premises to reduce 
window and outside lighting. and to be as economical as possible 
in the consumption of energy. 


Prices of Electricity, —The Ealing borough electrical engi- 
neer, Mr. Douglas Knight,reports that various municipal undertakings 
have increased their charges as follows :—Fourteen undertakings by 
100 per cent. over pre-war charges ; five at present charging 10d. 
per unit; and 15 9d. per unit. Also that applications are being 
made for powers to increase charges as follows:—Five under- 
takings from Xd. to ls. per unit ; two from $d. to ls. ; one from 
6d. to 10d.; five from 8d. to 10d.; one from 7d. to 9d., and one 
from 8d. to 9d. per unit. The net result of the accounts of the 
Ealing undertaking was a net loss for 1916 of £3,038 ; 1917, 
£1,529 ; 1919, £1,173; 1919, nil; or a total net loss of £5,746 for 


four years. 


Singapore. — NEW POWER PLANT.—According to a 
report of the American Consul-General at Singapore, Straits 
Settlements, the Singapore Municipality is considering the con- 
struction of a new power station, which will supplement the 
existing plant. During the period of the war it was practically 
impossible to secure materials necessary for extending the electrical 
service, and applications for such service were refused, bnt now 
there will probably be a rapid development in this direction. 


Stratford-on-Avon.—PRicz IncrEasE.—The Electricity 
Co. has received from the B. of T. sanction to advance the price 
of electricity to 9d. per unit, subject to a revision after June 


30th next. 
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Stalybridge.-—Surriy Restriction. —The mills and 
works in Stalybridge, Hyde, Mossley, and Dukinfield, which are 
rau by electricity. owing to the heavy load on the plant at the 
generating station, will either have to alter their working hours 
or reduce the consumption until such time as the Joint Tramways 
and Electricity Board can meet the demands made for energy. 
Last week the yenerating station Committee met the large con- 
sumers, mostly representing the cotton trade, and also the repre- 
sentatives of the Trade Unions, and it is expected that arrange- 
ments will be made whereby some portions of the mills and works 
will commence at 6 a.m., and stop during the hours when the 
load is greatest. The Board must go forward with the new 
station at Hartshead, because if it had the new plant that was 
ordered, every extra kilowatt it would produce is already spoken for. 


Stoke-on-Trent.— EXTENSIons. — The E.C. has con- 
sidered a report from the engineer upon the means for dispensing 
with the steam plant at the Burslem sub-works and upon the 
necessary cable and plant to give further supply to the northern 
district. The Committee is to apply to the M. of H. for sanction 
to borrow £26,000, the estimated cost of mains and buildings to 
double the capacity of the mains and to double the power taken to 
the northern district, and to increase the available conversion 
plant from 1,200 to 1,800 kw. in the Burslem sub-works, The 
amount is made up as follows :—Six-core 0'l-in. main power house 
to Burslem, £14,500: E.H.T. switchgear and buildings for same, 
£3,200; rotary converter, switchgear, and cable for same, £83,300. 
The estimated net saving is £1,160 per annum. 

Loans.—The Committee is also to apply to the M. of H. for 
sanction to borrow £4,000, the estimated cost of switchgear exten- 
sions at Stoke sub-works, viz.—Two E.w.T. circuit-breakers and 
three L.T. switch panels, together with switch room to house same. 

Application is to be made to the M. of H. for sanction to borrow 
£25,813, representing excess of capital expenditure on the electricity 
undertaking over loans sanctioned up to September 309th last. 

Subject to the above being granted, and the sanction of the 
Finance Committee being first obtained before any portion is spent, 
the E.C. has been authorised to apply also for sanction to borrow 
£20,000 to cover prospective expenditure on maine and services, in 
order to obviate the necessity for numerous applications for small 
loans. 


Warrington.— Ex TENSIONS.—Extensions involving an 
estimated cost of £300.000, are contemplated. The present works 
are unable to handle the big demands that are made. It is 
understood that the new Committee will shortly bring before the 
Council a scheme of extensions which, if adopted, will come 
into operation in about 18 months’ time, and enable the station to 
supply all demands, 


TRAMWAY AND RAILWAY NOTES. 


Bradford.— New Cars.—Another order has been placed 


for 62 sets of motors, and 85 trucks. 


Burnley.—ACccIDENT.—As the result of a tramway-car 
overturning on the 28th ult., six passengers were injured. 


Chile.-—Ratmway ELECTRIFICATION. —The (Government 


has published a law voting 25,000,000 pesos for the electrification 
of the first zone of the State Railways. 


-‘Continentai.— SW!TZERLAND.—The Federal Council has 
not accepted an American offer of a credit of $300.000,000 for the 
establishment of electric traction on the whole of the Swiss 
railway network, on the condition that the supply of the material 
should be reserved to American firms. Instead, it has negotiated 
a loan of $100,000,000, reserving the right to carry out itself the 
installations, but pledging itself to procure some portion of the 
material required in the States. 

ITALY.—The building of an underground railway at Naples, the 
contract for which was secured by the French company, L’Omnium 
Lyonnais, before the war, will not be carried out by the contractors. 
Foreseeing that the original estimate of 35,000,000 lire would be 
exceeded by at least two-thirds as a result of enhanced cost of all 
materials and labour, it asked of the Italian Government indemnify 
to the like extent. This being declined, the French company has 
relinguished the contract. 

The Societa Tramvie Vicentine has worked out the plans for the 
electrification of the whole of its lines in working and those under 
construction. The company’s tramways carry both goods and 
passengers, and the estimated outlay is put at 30,000,000 lire. 
The network of the company is about 220 km. in extent. 

Application has been made by the Societa Brivachi to work its 
Borgo S. Donnino-Salsomaggiore main line by electric traction. 

The high cost of petrol has drawn attention to the advantages of 
using electric vehicles in districts in Italy where electric power for 


accumulator charging is available, and where the gradient and - 


surface of the roads is favourable. These conditions prevail in 
Milan and its neighbourhood, and a new company for the manu- 
facture and operation of electric vehicles is being organised in 
connection with the existing accumulator works. The capital of 
the concern is to be 3,000,400 lire. Electric bus services, and a 
regular express lorry service between Milan and Bergamo, are being 
run, and a development is aimed at particularly in respect of the 
heaviest procurable types of commercial vehicles. The United 
States Trade Commissioner says that the accumulator company in 


question, viz., the Société Generale Italiana Accumulatori Elettrici 
is desirous of coming to an arrangement with a manufacturer of 
electric trucks. 


Cork.—ELecTric VEUICLES.—It is proposed to intro- 
duce electric vehicles for domestic scavenging and street cleansing 
in the city. The city engineer is to visit London and other centres 
where electric vehicles are at work to obtain first-hand information, 
and report further on the scheme. 


Ealing.—The removal of the tramway standards from the 
centre of Uxbridge Road will cost £4,284. 


Edinborgh.—EXxTrENsions.—A_ prov. order is being 
applied for by the Corporation to extend the tramway system. In 
addition to converting the present mechanical cable system to 
electric, the Corporation will build new tramways, including a 
Portobello and Leith double line, and a double line from the 
present terminus at Nether Liberton to Liberton village. 


Glasgow.—PRorosED FARE INCREASE.—The T.C. Sub- 
Committee on Tramways Finance has, by a majority of one vote, 
decided to recommend that the fares be increased, and, by two 
votes, that a 4d. be added to each of the fares, thus converting the 
present 4d. fare into a ld. fare. The amendments sought for a 
postponement of the matter until the end of the financial year, 
and the retention of a 4d. fare, the stages for which would be 
adjusted later. The recommendations will come before the 
parent Committee and the T.C. for confirmation. Glasgow T.C. has 
not, so far, increased the fares, but the general manager estimates 
the deficit on the first quarter of the financial year at £19,435. 


Halifax. Fare ReEvIsIonN.—It is proposed to adopt a 
new scale of tramway fares, viz. :—1d. for the first mile and 1d. for 
each further mile or portion of a mile, and for children under 12 
years half this rate. 


Hetton-le-Hole (Durham). —EL:CTRIC VEHICLKS.—Mr. 
J.C. Dawes, M. of H. inspector, held an inquiry, on November 2th, 
into the application by the U.D.C. for sanction to borrow £6,000 
for the purchase of three electric vehicles for the removal of 
house refuse and the cost of garage accommodation, charging 
plant, &c. The estimated cost of doing the work under the pro- 
pused scheme was £2,885 per annum, including the repayment of 
loan. while the cost under the old method was estimated at £3,283 
for 1920. 


liford.—LeasE.—The U.D.C. has renewed the lease of 
the Ilford Hill tramway track to the East Ham T.C. for another 
three years as from July last, at 64d. per car-mile for the first 
year ; 6;d. for the second year ; and 63d. for the third year. 


London.— TRAMWAY EXTENSIONS.—The City Corporation 
is to inform the L.C.C. that the Court could not give assent to the 
proposed tramway extensions from Charles Street to Blackfriars 
Bridge across Ludgate Circus, Gray's Inn Road to Farringdon 
Street, Aldgate Terminus to Aldgate Station, and Aldgate to Tower 
Hill. Westminster Council is also to oppose the proposed extensions. 


Manchester.— During the year ended March 31st, 1919, 
the motor-omnibuses of the Corporation Tramway Department ran 
218,202 miles, and carried 1,821,310 passengers. The receipts per 
mile were 11°637d., against 9°564d. in 1917-18, and the working 
expenses were 14°918d., compared with 13°424d. The Corporation 
proposes next year to purchase 20 omnibuses at £1,750 each. and 
to spend £50,000 on garages and works extensions.—7ramway «nd 


Railway World. 


Reading.— TIME Extension.—The Ministry of Trans- 
port has extended the time of the Reading Corporation Act, 1914, 
until July 31st, 1920. for the completion of the tramways. 


Spen Valiey.—Prorosep Fare [xcrEase.—The York- 
shire (Woollen District) Electric Tramways, Ltd., has applied for 
an order to increase the fares and charges for parcels, animals, 
goods, and minerals on the railways and tramways. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Delays.—The Eastern Telegraph Co. announces 
that owing to the accumulation of traffic caused by interruptions 
of main line cables, it cannot satisfactorily cope with the increasing 
number Of messages handed in by the public. The public is again 
uryed to reduce the number and limit the length of telegrams as 
much as possible. 


Colombia.—The Council of Ministers has just approved 
terms of a contract for the installation of a wireless telegraph 
station in Puerto Velillo, or some other suitable point along the 
coast, to be of sufficient power to maintain communication day 
and night with the international station to be installed at Bogota 
by the Marconi Co. The company is also to install a station 1n one 
of the islands of the archipelago of St. Andres and Providencia. 
The City Government of Cartagena has approved the contract for 
the installation of a modern telephone system in the city. In 
July, direct telephone service was established between Bogota and 
the port of La Donada. 

The Central and South American Cable Co. has signed a contract 
with the Colombian Government, covering a term of 21 years, pro- 
viding for the establishing of a cable service between Colon an 
Cartagena, Colombia, 
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Norway.—A statistical report for 1917-18 has been 
published by the Norwegian ‘Telegraph Administration.: The 
number of telegrams sent in the year was 6,339,159, of which 
1,389,910 were foreign. -The number of telephone conversations 
was 9,639,002, af which 173,858 were with Sweden and Denmark, 
Corresponding figures for the previous year were 9,061,262 and 
177,217. Net receipts for the year were Kr. 18,795,958 ; working 
expenses, Kr, 15,182,699 ; and capital expenditure, Kr. 5 558, 949,— 
Keonomic Rëriew, 


Storm Damage.—One of the worst windstorms for many 
years swept over Canada on Saturday, and all telegraphic services 
are interrupted. 

On Tuesday last a gale swept over most of England and the 
North of France. Telephone wires have suffered more than telegraph 
lines. South Wales and the West of England were cut off through 
the breakdown of the Bristol connections. The Paris-London line 
was cut, but the newly constructed Brussels line survived. 


South America.—Bo.tivia.—Six new lines are to be 
added to the telegraph system ; four are now under construction. 
A wireless telegraph station has been installed at Cobija to put 
the north-east in communication with other parts of the Republic 
and with offices in Brazil. The wireless service has been divided into 
three zones with central stations at Riberalta, Viacha, and Yacuiba, 


Telegraph Rates.—In a written reply to a question 
asked in Parliament, the P.M.G. stated that the rates for ordinary 
telegrams were not remunerative, and he saw no prospect of their 
being reduced. The increased rates for Press telegrams of ls. per 
60 words before 6 p.m. and 1s. per 80 words after 6 p.m., with 3d. 
for each additional copy, had been adopted and embodied in the 
Telegraph Act, 1915. These rates swould come into effect ‘on 
January lst; their operation was postponed because it was 
thought undesirable to take any steps which might have restricted 
the dissemination of news during the period of the war. ‘The 
amount by which the revenne from these rates would fall below 
that anticipated from the higher rates proposed by the Retrench- 
ment Committee, but not adopted, was approximately £180,000 per 
annum. 

The Eastern Telegraph Co: announces that, from December lst, 
reductions in tariff for telegrams over its system to places in 
British Africa came into force. 


United States.—A new policy for control and develop- 
ment of wireless communications was laid before Congress on 
October 15th, by Secretary Daniels, It provides for maintenance 
of both naval and private stations, with the latter under control of a 
national wireless commission, and proposes to open existing or new 
stations to general public correspondence at rates to be fixed by the 
Navy Department and Congress. General public trans-oceanic 
correspondence through naval stations would not be permitted, 
however, except during temporary suspension of private service. 
Private wireless stations would be licenced by the commission, and 
their corporate affairs, apparatus, operators and transmission rates 
would be under supervision of the commission, which would be 
composed of four members and a secretary appointed by the 
President, with representatives of the Navy, War, Commerce and 
Post Office Departments. The secretary would be an active line 
officer of the Navy. The commission would be authorised to assist 
Americans in establishing wireless facilities with foreign countries, 
and to represent the Government in international wireless cən- 
ferences. It also would attend board meetings of private companies. 
Under the Bill, aliens or alien interests could not obtain licences from 
the commission, and all officers and directorsof private wireless com- 
panies would have to be American citizens. A majority of stock 
of such companies also would have to be held by Americans. In 
presenting the Bill, Secretary Daniels struck out a provision in 
his previous tentative measure, providing for acquisition by the 
Navy of existing stations, or those under construction, and that 
giving the Navy Department exclusive control of all wireless 
operations in the future. Private wireleas companies would not be 
permitted to affiliate with submarine, cable, or land telegraph or 
telephone systems without consent of the national commission, 
and would not be permitted to operate in the Philippines or the 
Panama Canal zone.—-7. and T. Age. 


Wireless Telephony.—In connection with the Airco air 
services between London, Paris, and the Hague, a wireless tele- 
phone installation is to be fitted to the headquarters of the Aircraft 
Transport and Travel Co. at Westminster. It will thus be possible 
to communicate with machines while in tight, 


Wireless Time Signals.——An Admiralty Notice to 
Mariners, No, 1,993, cancelling the former Notice No. 1,264, pub- 
lished in the London Gazette, zives an up-to-date and complete list 
of all time signals issued by wireless stations throughout the world, 
and intended for use by ships at sea. The notice foreshadows an 
universal standardisation of signals, and a regularisation of the 
times at which stations transmit both time and weather bulletins. 


Wireless Raitway Signals.—Signals operated by wire- 
less telegraphy are shortly to be tried by the French State 
railways. ‘Che apparatus, fixed to the ordinary signals, comes 
into operation as soon as the signal is placed at danger. If 
a train passes a stenal thus set an alarn is rung in the 
engine cub. The decision to try these protective measures 
follows as a result of experiments that have been in progress 
for the last two years on the line between Paris and Nain- 
tenon. ‘The cost of introducing the new system is estimated 
at 2 million francs, and the lines to be equipped include those 
in the Paris area’ and the main lines from le Havre, Dieppe, 
Cherbourg, Brest, and Bordeaux. 


CONTRACTS OPEN AND CLOSED.’ 


(The date 7 eimai avin i Shel te “ope 
the issue of the ELECTRICAL REVIEW in Official 
Notice” appeared.) 


‘OPEN. | 


Australia.—Sypnry.—City Council. January 5th, 1920. 
Electric Lighting Department, Outdoor H.T. switchgear (specifica- 
tion 566) ; air-brake switches (specification 565), ‘Electric Lighting 
Department, Town Hall.—7Zenders. 

January 14th, 1920. N.8.W. Railways and Tramways; Depart- 
ment. 70 3-phase induction metors for terminal wheat elevator. * 

January 19th, 1920. Sub-station equipment (except power 
transformers). Contract No, 558." 

MELBOURNE. — P.M.G.'s Department. January 20th, 1920. 


Automatic telephone switchboard at iene Schedule 1,583. 
(September 19th.) 


Belfast. — December 22nd. Electricity Depreni 


Steam, water and other pipework for the New Harbony power 
station. (November 28th.) 


© J 


Belgium.—December 16th. The iiie nee 
of St. Gilles, Brussels, are inviting tenders for the supply of a 
1.000-.P. generating set, comprising, engine and continuous- 
current dynamo. Tenders are to be sent to, and particulars obtained 
from, the Hotel Communal, St. Gilles, Brussels. 


Boltopf.—December'10th. Electricity Committee. E.H.. 
crt geal the Back-o'th'- Bank. generating station. (November 
218 thy fH 

- Bournemonth.—December 15th. Tramways Committee. 


20 bogie electric tramcars. Mr. J. Bulfin, General. RAREST, 
Tramways Office, Lansdowne Crescent. 


Dubiin.—December 10th. 12 months’ supply of en 
supplies. Mr. N. Proud, Secretary, Port and Docks Office, Weatmore: 


land Street, Dublin. 


Govan (Giasgow).—December 30th. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for No#. 1,2 and 3 
Graving Docks, Govan. W. Bridges & Co., Engineers, 3. Salters 
Hall Court, London, E.C. 4. i or 


London.—L.C.C. December Sth. Overhead electrical 
equipment, low-tension cable, and laying stoneware ducts, &c., in 


connection with the construction of the Lee and Eltham tramway. 
(November 14th.) 


Londonderry.—December 13th. Electricity Department. 
Two 500-Kw. rotary converters with transformers, E.H.T. cubicles 
with switchgear, L.T, D.C. panels, cables, &c. (November 21at.) 


Manchester.—December 9th. Tramways Committee. 


(a) Electric tramcar bodies ; (2) tramway rail bonds (copper)... Mr. 
J. M. McElroy, General Manager. 


South Africa.—JoHaNNESsBURG.—January 8th. Muni- 
cipal Council. Copper wire, cable insulators and’ atéel poles 
(Contract No. 548). Specification from Town ‘Clerk, Municipal 
Offices, Johannesburg.—B. of T. Jeurnal. 


Tipperary.—December 13th. B. of G. Electric gunera- 


ting plant, comprising: suction gas engine, suction gas-making 
plant, dynamo, &c. (See this issue.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London. 


r 
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CLOSED. 


Australia. — P.M.G.’s Department. 
Supply of cable to the various states :— 
Western Electric Co. (Aust.), Ltd.— £17,940. 
Horrocks Roxburgh (Pty.), Ltd. —£1,867. 
B.I. & Helsby Cables, Ltd.— £1,898. 
W.T. Henley's Telegraph Works Co., Ltd.—£3,834. 
Callender's Cable & Construction Co.. Ltd. — £6, 471. 
Laurence & Hanson Electrical Co., Ltd. —£1,831. 
N. Guthridge, Ltd.— £502. 
Siemens Bros, Dynamo Works Co., I.td.— £6,027. 
—Industrial Australian and Mining Standard, 


SyDNEY.—City Council. Recommended.:—  . 
insulate wires and cables.—W.T. Henley’s Telegraph Works Co., Ltd., 
£1,4 
E i meters, £18, 581.— British Westinghouse E, & M. Co., Ltd. 
` 1,000 a.c. consumers’ meters, £1,900.—Edison Swan Electric Co., Ltd. 


MELBOURNE.—City Council. Accepted :— 
1,900 yd. lead-covered a.c. cables, £1,122. — W. T. Henley’s Telegraph 
Works Co., Ltd. 
48,660 yd. lead- covered D.C. cables, £18,323.—B. I. & Helsby Cables, Ltd. 


PERTH (W.A.). —T.C. Gas and Electricity Department. Accepted : 


Two 500-K.v.a., three-phase, 6,000/440/250-v., oil- insulated, self-cooling trans- 
formers, £1 3924,—Unbehaun & Johnstone, Ltd. ie cohen eee 


. Commonwealth. 


San a a 
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Glasgow.—Tramways Committee. Certain contracts for 


hod rd eal stores have been renewed for a further period of six 


renin wavs Committee i 
Economiser parts.—The Clay Cross Co., Ltd. 


Special track work.—The United States Steel Products Co., Ltd. 
Resistances.—British Westinghouse E.M. Co., Ltd. (amended offer). 


kettering.—U.D.C. Electricity Works :— 


Tenders for a 1,150-kw. geared turbo p.c. generator, with condenser plant, 

vor received from the following : British Thomson-Houston Co. ; 

se ee Electric Co.; Daniel Adamson & Co., Ltd. ; and C. A. Parsons 

Co., Lta. The tender of Messrs. C. A. Parsons & Co., Ltd., at 

£18 ,000, was provisionally accepted, it being the lowest tender. ' Guaran- 
teed steam consumption per kw.-hoar, 12:8 lb. 


London. — Hackney.—Electricity Committee. Recom- 


mended :— 


Two 1,000-xw. La Coeur motor converters and starting gear, £11,500.— 
Bruce Peebles & Co., Ltd. 


HAMMERSMITH.—Electricity Committee. Recommended :— 


Steel girders in connection with the new boiler foundations.— Foster Con- 
struction Co., Ltd., £65, 


Hopper and chute in connection with the bowser fuel plant :— 


G.A. Harper & Co. . ss £151 
Foster Constrn. Co., Lta. including fixing) (recom. . és 153 
Baldwins, ee ee ee ee 165 
Brown, Lennox & Co. ea ‘ae s. sx ad 184 


Valves for steam ranges, one 7-in. and two 12-in. valves :— 


Shaw, Son & eae (recom) a -- £199, 
J. Hopkinson & A P bs 210 
Cockburns, Ltd om ix 219 


One §-in. electric drilling machine, £37. —Consolldated Pneumatic Tool Co. 


Isolating switchboards in connection with the stand-by sippy to 
the Osram Robertson Lamp Works :— 


Park Royal Eng. Works eer recommended! .. £99 

Switchgear & ee ah ea ght ee ; es oh 145 

G.E. Co., Ltd. . 4 iá ax ie we ae me 168 
L.T. section pillars : — 

Siemens Eros. & Co.. Ltd... .. (recommended) .. £47 


Thrae Six Eight Four 


Transformers :— B50 kw. 100kw. 200 Kw. 250 Kw, 


£ £ £ £ 
Brit. Elee. Transfmr. Co.. Ld. (recom.) sas 1,086 2,336 1, prr 
Johnson & Phillips, Ltd. Say aig 1,104 2,456 
Ferranti, Ltd. sa oe 108 1, 319 2, ‘916 178 
Brush Elec. Eng. Co., Ltà.. he a 890 ` 1,272 2,800 1,610 
: : 12100amp. 12250 amp. 
Switeigear :— per panel. per panel. 
Park Royal Eng. Works.. RA (recom.) .. £29 £30 
Edison Swan, Ltd. ae ns we ae B1 82 
Reyrolle & Co... tale gag ra da es 86 45 
Switchgear & Cowanr si a si “ ex 36 45 
Ferguson, Pailin, Ltd. ee kd ey 33 is 41 a4 
Electrical Apparatus Co. .. oe 2: i 46 60 
New Switchgear & Construction Co. .. es he 59 60 
ae ony Co. .. . ne ie ne 64 65 
ey m on ih og 73 16 
Siemens Bros. & Co.. Pat bk is an as 85 98 


1,000 yd., ‘25 E.H.T. ; 250 yd., ‘075 x ‘076 ‘15 E.H.T. twin ; 1,000 
yd., '2 L.T. cable :— 


Western Electric Co. .. oe (recom.) oe -- £1,620 
Johnson & Phillips, Ltd. ... as oe we oe . 649 
Pirelli Cable Co., Ltd. ss ae oe T 1,552 
Henley’s Telegraph Works Co., Ltd. : EA re 1,554 
Callender’s Cable & Construction Co., Ltd. ve N 1,571 
W. T. Glover & Co., Ltd. .. ie ae we ay 1,595 
Union Cable Co., Ltd. s a RA ve ie i 1,597 
Siemens Bros. & "Co, Ltd.. ve si os ee 1,605 
Enfield Ediswan Cable Co., “Ltd... “2 oe ‘a PA 1,6.2 
B.I. & Helsby Cables, Ltd. eee. tee. Sag, 1. “Mahe 1,64t 
Macintosh Cable Co., Ltd. ate ie be <à is 1,660 
SEN Ertra for facing 
Steam piping :— and recessing flanges. 

Millwall oe Co. - 8% .. £1,808 

J. Spencer.. be a 1,250 Š . £10 

Foster Bros. & Co. < 1,078 sa ee 

Aiton & Co., Ltd. _ (recom. ) .- 1050 .. . 28 

Babcock & Wilcox, Ltd. .. T 1,010" .. = 20° 

Stewart & Lloyds? < ; : 879" .. .- 23° 


*Does not include erection. 


Salford. —Tramways Committee :— 
72 ee steel pinion wheels, £85.—British Hele-Shaw Patent Clutch Co., 


24 British steel gear wheels, £238.—A. Wiseman, Ltd. 
60 steel tires, £372.—Hadftields, Ltd. 


Electricity Committee :— 


Two 900-K.v.a., three-phase transformers, complete in sheet-iron tank, 
mounted on rollers, £958; one 600-K.v.A., three-phase do., £693.—Met- 
trepolitan- Vickers Electrical Co., Ltd. 


Stoke-on-Trent.— Electricity Committee. Accepted :— 


Davenport Engineering Co., Ltd,—Two cooling towers, £9,576. 
New Conveyor Co., Ltd. "Extension of conveyor and elevator plant at 
central power house, £9,718. 


Waithamstow.—E.C. Recommended .— 


One 3,800-kw. Ljungström turbo.alternator, with Paean nie Diane and steel 
platform, $28,390.—Brush Electrical Engineering Co 
FHT. RANER £718.—British Thomson-Houston Co., Ltd. 


FORTHCOMING EVENTS, 


Batti Wallehs’ Society. EEr: December šth.. At the Cannon Street 
Hotel. Smoking concert. 


Junior Institation of Engineers.—Friday, December 5th. At 99, Victoria 
Street, S.W. 1. At 7.80 p.m. Paper on ‘' Some Notes on E.H.T. Swi tchgear, " 
by Mr. E. F. Hetherington. 


(North-Eastern Section).—Tuesday, December 9th. At7.15p.m. At 
the Armstrong College, Newcastle. Paper on ‘‘ Design and Construction of 
Polyphase Induction Motors,’’ by Mr. 8. H. Moore. 


Technical Inspection Association.—Friday, December 5th, At the Royal 
Society of Arts, John Street, Adelphi, W.C. At7.80p.m. Paper on er 
ton and Testing of Materials,” by Mr. R. D. Summerfield and Mr. H. 

avey. 


Selford Technical and eering Association.—Saturday, December 6th. 
8p.m. Visit to the Grain Elevator, Manchester Ship Canal, Ne.9 Dock. 
At6 p.m. At the Royal Technical Institute. Annual general meeting. 


Chief Technical Assistants’ Assoctation.— Saturday, December 6th. At 

8 p.m. At Anderton’s Hotel, Fleet Street, E.C. Discussion on" Improving 

ure Thermal Efficiency of Generating Stations,” to be opened by Mr. H. F.J. 
ompson. 


Institution of Mechanical Engineers (Graduaates’ Section). — Monday, 
December Sth, At Gt. George otreet, B.W. Atbp.m. Paper on “ Large 
Boiler Units,” by Mr. R. gh linn. 


Association of Engineers in- Charge. — — Wednesday, December 10th. At 
7.80 p.m. At 8t. Bride's Institute, ride Lane, E.O. Paper on “ Industrial 
Reconstruction,” by Dr. H. 8. Hele-Shaw. 


Royal posters of Arts.— Wednesday, December 10th. At John Street, Adelphi, 
4.30 p.m. Trueman ood lecture on ‘“‘ Some Possible Sources of 
Enoy” o Sir Oliver Lodge, F.R.S. 


institution of Electrical Engincers.—Thureday, December llth. At the 
- Institution of Civil Engineers, Gt. George Street, S.W. At6p.m. Paper 
on ‘Scientific Works Management,” by Mr. J. M. 8cott-Maxwell. 


(Students’ Section).—Friday, December 5th. At the City and Guilds 
Technical College, Leonard Street, Finsbury, EC. At 7 p.m. Paper on 
‘*Thermionic Magnifiers,” by Mr. H. M. Barlow. 


(North-Eastern Centre).—Monday, December 8th. At the Armstrong 
College, Newcastle-on-Tyne. At7.15 p.m. Ordinary meeting. 


(North-Midland Centre).—Tuesday, December 9th. At the Midland 
Hotel, Bradford. At%7p.m. Discussion on ‘* The Linking-up Report,” to 
be opened by Mr, T. Roles. 


JSeottish Centre.)—Tuesday, December 9th. At 207, Bath Street, 
Glasgow. At7.80 p.m. Paper on “Scientific Works Management,” by Mr. 
J. M. Scott-Maxwell. 


Society of Technical Engineers (Woolwich Branch). Friday, December 
12th. At the Royal Oak Hotel, Woolwich. At 7 Paper on “The 
Proper Position of the Engineer in Political and ndustria] Circles,” by 
Mr. E, C. de Segundo. 


NOTES. 


Northampton Polytechnic Institute. — The annual 
prize distribution and students’ conversazione will be held to-night 
(Friday), December 5th, at 7.30 o'clock. The Marquis of North- 
ampton will distribute 'the prizes and certificates. The conversa- 
zione will be continued to-morrow night. 


Inquiries. — Makers of plant and instruments for the 
repair and testing of magnetos are asked for, and of a square hall 
lantern, built on the ‘ knock-down” principle. 


Appointments Vacant.—Technical assistant, £110 + 20 
per cent. + £90, for the Barrow-in-Furness Corporation Electricity 
Department ; assistant draughtsman, for the Hackney B.C. Elec- 
tricity Department ; shift engineer, for the Rawtenstall Corporation 
Electricity Department ; assistant in the Electrical Engineering 
Department (£250 to £370), for the Sunderland Technical College ; 
senior lecturer and demonstrator i in Electrical Engineering (£ 350), 
for the Armstrong College, Newcastle-on-Tyne; shift engineer 
(£240), for the Wolverhampton Corporation Electrical Engineering 
Department ; assistant shift engineer (80s. 9d.), for the Bury 
Corporation Electricity Works; installation engineer (£250), 
wireman, for the Walsall Borough Electric Supply Department : 
second assistant to mains superintendent (£258), for the Fdin- 
burgh Corporation Electricity Supply Department; telegraph 
foremen (£372). for the Government of the Gold Coast. (See our 
advertisement pages to-day.) 


The Taxation of Road Vehicles.—The Ministry of 
Transport announces the formation of a Committee to consider aud 
report to the Minister upon the question of taxation of, and regula- 
tions affecting, road vehicles. The chairman is Sir Henry 
Maybury, Director-General of Roads, Ministry of Transport. 


Safety First.—At the Roads Transport Congress, Mr. 
H. E. Blain read a paper on the “ Safety First” scheme, in the 
course of which he said that one firm had reduced ita first-aid costs 
from £1,300 to £600, and another had reduced its accident pay- 
ments by over £60, 000 per annum. The number of accidents in 
connection with the London General Omnibus Co.'s operations had 
been reduced from 22 per 100,000 miles run in 1916 to 17 in 1917, 
and to 14 in 1918, 


The New Award to Engineers.—Hackney B.C. Elec- 
tricity Committee recommends that those men employed i in and 
about the electricity undertaking who are now receiving 28s. (id. 
per week as war wage, plus 12% percent. per week on total 
earnings, shall receive an advance of 5s. per week on war wage, 
and that the technical engineering staff who are now receiving 
20 per cent. on salary, plus £90 per annum, shall also receive an 
equivalent advance—namely, £14 12a, 6d.—on the sum of £90 per 
annum. 


ot all 
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Union Rates ?—The following extract from John Bull 
throws an amusing light upon the principles and practice of 
the Electrical Trades Union :—'' The Electrical Trades Union 
have removed from 76, Gray's Inn Road to larger premises, 
and thereby bangs a tale. The Union had their new place 
wired by some of their own members, who charged 3s. an 
hour for the work, sunply because the Union had advised 
them not to go to a job for less; in fact, an offered job bad 
been refused on that very score. But the Union flatly refused 
to pay the 3s. an hour, their own stipulated rate, so the men 
posted a notice on the door that they had a grievance. For 
that action they were dismissed from the Union, and, by way 
of getting level, they pulled out all the work they had done. 
It is an instructive story of Trade Unionism, and more will 
probably be heard of it. 


Fuel Economy.—There appears to be some uncertainty as 
to the exact effect of the removal of the restrictions on the 
use of electricity and gas. We understand the position is that 
the restrictions provided by the Household tuel and Lighting 
Order are all removed, and the use of signs and outside light- 
ing 18 permitted, but the Coal Controller reserves the right to 
call for returns 1f deemed necessary, and may also nopose 
local or partial restrictions in cases where the supplier way 
be In dituculties in regard to fuel. 

The National Gas Council states that the public must not 
expect a reduction in the charges lor gas ot lud. per 1,UUU cu. 
it., and Mr. H. B5. Kenwick, cnamnan of the Provincial rilec- 
trical Supply Committee, says that any luimediate reduction 
in the price of electricity 1s out of the question, the cost ol 
coal beng only one Ol many Iems, and bue existing Stocks OL 
coal bought at high prices having to be used up first. No 
reduction in the price of gas or electricity will take place 
until the next quarter. 

The Coat (Pit’s Mouth) Prices Order and Direction, 1919, 
dated November 20th, provides that where coal 1s delivered to 
a gas or electricity undertaking the latter may, Woen paying 
therefor, give a certificate that a proportion ol the said cout 
Will be used for making gas or electricity lor domestic or 
household purposes and shall in that case be entutleu to deduct 
ten shulings per ton from the price im respect of such pro- 
portion. 


“Truth” on Mansfield Meanness.—We cull the fol- 
lowing irom truth tor Noveuver voun: ‘ln my reterence 
last Week to the prosecution ot the late chief cierk of the 
Hlectnicity Department of the Mansneid Corporation 4 barely 
ud justice to the meanness ol the Corporation, not to men- 
lion its slort-sightedness, in regard to the salary paid the 
holder of wis icsponsibie post. ims position 18 now neid vy 
a Widow ludy. Due hus entire control of the omce, 1s respon- 
sible tor uu vooks, Meter reauings, Wages abd stores, ana bus 
the bandung of &4U,UUU a year. bor this she receives une 
agnineent salary of £110 a year. 1t was she who discovered 
tne delalcations of the late cerk, and ber position was made 
a perluanent one in July, but when she applied last week tor 
an increase of salary the application was relused. What bave 
the Labour representatives on the Council to say about this 
sweating of thei ofhclals? ”’ 


Barrow Electricity Statt. —The Borough Engineer re- 
ported that it would be necessary to have increases ot stalt 
ut the Corporation electricity works, and be also suggested 
that as it might be some time before a fixed scale of 
salaries was agreed upon, the following increases should be 
granted as a temporary 1ueasure to the members of the 
technical statt trom January Ist next, and that the fixing of 
a scule of salaries for the various positions should be deferred, 
and the payment ot the award W. A. 92L or any variation 
which might be made by the Ministry of Labour should be 
sanctioned, namely :— 
Works Department. 

Works Superintendent 


Present Proposed 
Salary. Salary. 


or si bs ae As sc 210 £250 
Assistant Works Superintendent or | Senior Charge 
_ Engineer ae is wee £130. £150 
Constructional Assistant £117 £130 
Charge Engineers (three) cee ee EA LB 
Junior Charge Engineer (ane) ihe Sat FA a £91 £120 
Maiss DEPARTMENT. 
Mains Superintendent y aes Zas mi ek £210 £250 
Assistant Mains Superintendent... are ide ia £120 £150 
Meter Tester ae EN wae Be £115 £145 


CONSUMERS’ DEPARTMENT, 
Consumers’ Engineer 


one zua Se a bee £183 £215 
The electrical engineer also reported that to keep up with 
the work which is now having to be dealt with, and to reduce 
the amount of overtime which is being worked by some 
members of the stall, it is necessary that two additional 
technical assistants should be appointed, one in the mains 
departiment and one in the consumers’ department, and 
suggested that the commencing salary in each of these cases 
should be £110 per annum, plus 2U per cent., plus £90. 

It was resolved that the report and suggestions of the elec- 
trical engineer be approved, and be referred to the chairuan 
of standing committees sub-committee for consideration and 
report. ‘The engmeer further reported on the dithculty of 
obtaining and retaining skilled men, due to the difficulty of 
getting house accommodation in the borough except by pur- 
chase, and it was decided that the town clerk should report 
on whether the committee could make any advance to the 
men in its service who wished to purchase under the Small 
Dwellings Acquisition Act. 


Code Telegraphic Addresses.—The decision regarding 
paytnent for registration of code addresses in America, which 
formed the subject of an article on page 677 of our issue of 
November 2th last, has been altered in so far that reversible 
registrations ure cut out entirely and will not be registered. 
The respective correspondents in either country will have to 
arrange, if possible, to record the seme local addresses in 
the States at an annual charge of $2.50 p.a. and in this 
country free with the telegraph companies or with the General 
Post Otiice at £1 1s. p.a. The position in Canada is stil 
being considered. i 


r 

Royal Engineers Volunteers.—The London Army Troops 
Companies have ceased to exist, as under War Office instruc- 
tions all non-commissioned otticers aud men were discharged 
on Septeiper 2th. ‘Lhe otticers, with the exception of the 
coluuanding officer, relinquished their commissions on Octo- 
ber lith. ‘she C.O. is now the sole official representative of 
the corps. it is expected that there will be a balance ol the 
luuds availabie lor charitable purposes. 


Society of Technical Engineers.—On Tuesday evening 
a luass meeuny OL the Soutn-mastern District was held at the 
Central Hau, Wwestiniuster, and was well attended; Ur. J. 4. 
Crowley presided, and Mr. C. H. Wordinghamn, U.B.E., gave 
an address. tHe pointed out that the Institution of Klectrical 
mogineers had recognised the Electrical Power Eugineers’ 
Assuclation as the protective association for power-station 
engineers, but many of its members did not cowe under that 
heading; the Institution could not approach the Souwety ot 
‘Technical Engineers, because the latter was not mainly an 
electrical body, and be was therefore speaking purely in his 
private capacity. ‘here was nowadays a strong tendency wo- 
wards the association of those with comiuon interests, and 
the iain object of that Aseociation was to enable force to be 
employed; the use ot force was essentially regrettable, but 
unturtunately it was often Indispensable. Associations of 
employers and workmen were already in existence, and were 
represented on the Whitley Councils, but the technical men 
were lett out of consideration, and the only way for them to 
compel recognition was by combination ın large numbers. 
The great engineering institutions had other functions to per- 
form, and this association was complementary to them; it 
would not in any way encroach upon the activities of the 
institutions. Whilst adheryyg strictiy to the role of a pro- 
tective association, they should endeavour to work hand in 
hand with the professional institutions; this would add to 
their prestige and influence, and the benetits would be mutual. 
Kiveryone eligible should be enrolled, including engineers ot 
the highest stauding; care should be taken to ensure that the 
members Were drawn from the right sources—mere numbers 
Without quality would result in weakness. No man was so 
well adapted for adininistrative posts as the engineer, and he 
looked forward to the time when engineers would take a much 
larger shure in working out the fortunes of the country; in 
the future this society would play a great part in the national 
organisation. 

The Chairman drew attention to the value of Mr. Wording- 
hain’s recognition and approval, and pointed out that there 
Was a tendency towards the nationalisation or control of 1n- 
dustry ; in private employ it was possible to rise to the highest 


posts, but under the State or municipality the engineer þe- 


came subordinate to the politician and the ballot-box, and 
only numbers could avail to exert political pressure. The con- 
stitution of the society was now complete and ready for sub- 
mission to the meinbers. 

Mr. H. J. Ping, chairman of the N.E. Section, moved a 
vote of thanks to Mr. Wordingham, and Mr. C. T. Allan, 
chairman of the Cardiff Seetion, seconded; Mr. Wordingham 
brictly responded, and afterwards the Chairman invited ques- 
tions, Which with the answers occupied a considerable time. 


Hackney Electric Rifie Club, — The annual concert 
and distribution of prizes m connection with the above club 
was held in the Hackney Town Hall on November 28th, when 
the chair was occupied by the Mayor of Hackney (Mr. Alfred 
Payne, J.P.). A very good musical programme had been ar- 
ranged under the direction of Mr. Fred Heathman (chief clerk 
of the electricity department). Midway through the proceed- 
ings appropriate speeches were made by the Mayor and his 
supporters, and as a mark of respect to the six employés who 
had given their lives for their country in the war, the whole 
assemblage rose to pay silent homage to their memory. The 
prizes were then distributed by the Mayor to the succeseful 
members, the May Cup and championship being won by Mr. 
A. G. Hiling, and the Mayor's Cup by Mr. H. Pratchett. 
The John Bull Cup fell to Mr. C. Turner, the Robinson Cup 
to Mr. R. W. Rolfe, the Sith Trophy to Mr. A. G. Hilling, 
and the Bottomley Shield to Mr. E. Mathews. Mr. L. L. 
Robinson, borough electrical engineer, then presented to the 
hard-working and enthusiastic secretary, Mr E. Mathews, a 
handsome glass flower vase. 


Electrically-welded Ships.—There was recently launched 
at Caen the first electrically-welded ship to be built in France. 
This vessel, which will serve as a floating workshop for the 
Société Soudure Electrique Francaise, is 20 m. long, 4 m. beam, 
and 2'3 m. draught. It will be electrically equipped, and be driven 
by a 35-H,.P. motor. A a 
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~Tastitation and Lecture Notes. —Institution of Electrical 
Eaginedrs. The inaugural meeting of Liverpool Sub-Centre was 
held, at the University on November 21st. Mr. J. A. Robertson, 
chairman of the N.-W. Centre, was in the chair, and was 
aupported by Prof. E. W. Marchant, Mr. H. Dickinson, Dr. W. 
Cramp, Mr. B. Welbourn, Mr. A. G. Ellis, N.-W. Centre, hon. 
secretary, and Mr. A. L. Green, N.-W. Centre, assistant secretary. 
The meeting was attended by about 60 members and non-members 
of the I.E.E. Mr. Robertson made opening remarks on the 
desirability of forming a Sub-Centre in Liverpool, as had recently 
been done in Preston with considerable success. A resolution, 
proposed by Mr. Nesbitt and seconded by Mr. Dickinson, “ That this 
meeting resolves to form a local Sub-Centre of the I.E.E. in 
Liverpool,” was unanimously carried. A Provisional Committee 
consisting of 15 members, was elected to hold oftice until the, 
end of the present session, consisting of the following :— 
Chairman: Prof. E. W. Marchant. Vice-chairman :: Mr. H. 
Dickinson. Hon. Secretary : Mr. O. C. Waygood. Members: Oolonel 
Bates, Messrs. Clothier, Hollingsworth, Lang, Nesbitt, Welbourn. 
Associate Members : Messrs. Bailes. Hamilton, Harrison, Hawkins, 
Macdonald, and Spencer. 

A meeting was subsequently held of those members of the Pro- 
visional Oommittee who were present, with Dr. Marchant in the 
chair.: It was decided that the meetings of the Liverpool Sub- 
Centres- be held on Monday evenings at 6.30 p.m., and that the 
tiret meeting be held. on Monday, January 19th, at which it was 
suggested that Dr. Marchant should give the address. 


At'a meeting of the NORTH-EASTERN CENTRE: on November - 


24th, Mr. W. D. Owen gave a lecture on “ Wireless Telegraphy in 
the Mercantile Marine.” | 

The next WIRELESS SECTIONAL meeng will be held at 
the Institution of Civil Engineers, at 6 p.m., on December 17th. 
(Light refreshments at 5.30 pm.) Prof. G. W. O. Howe, D 5c., 
will read a paper on “ High-Frequency Resistance of Wires and 
Goils.”. 

A meeting of the WESTERN CENTRE was held at Bristol on 
Monday evening last. Mr. Arthur Ellis presided, and announced 
that the Council was considering a suggestion from the Western 
Centre of holding a summer meeting in the Western District. He 
urged the members to do their utmost to make the proposed 
meeting a success. Mr. W. A. Chamen (engineer and general 
manager, South Wales Power Co., Ltd.) gave an address on “ The 
Financial Side of Electricity Supply,’ and his defence of the 
financial results obtained by power companies, as compared with 
municipalities, gave rise toa very keen and intereating discussion. 

‘IMomiaating Engineering Society.— At the first meeting of the 
session on November 25th, a report was presented by the Com- 
mittee on Progress in Lamps and Lighting Appliances, which 
stated that the supply of metal-filament lamps was rapidly 
approaching the normal, and that the production of lamps in this 
country. was approximately equal to the conaumption, though 
inakers had not bten able to accumulate stocks. A certain number 
of glass bulbs had still to be imported, but in the near future the 
whole demand for glass and bulbs would be met by internal pro- 
duction. Adequate supplies of argon were now available. The 
supply of English glubes for use with gas-filled lamps was entirely 
inadequate, and a number had to be imported. There was a 
scacity of suitable fittings for use with gas-filled lamps of the 
smaller sizes now available for shop- window lighting. &c. 

An exhibit of “ Pointolite ` lampe was demonstrated by Mr. P 
Freedman, of the Ediswan Laboratory. These lamps are now 
mide in s'zes from 30 C.P. to 4,000 C.P., the latter being a new 
development, Since their introduction four years ago, various 
improvements have been made in their construction, and others are 
in prospect. Mr. H. T. Harrison showed a new form of illumina- 
tion photometer. 

On Tuesday last week, Mr. A. P. Trotter, president, gave an 
interesting address on the work of Lambert, who was born in 1728, 
and contributed very important work to the development of 
‘acience, including the art of photometry; he was the author of 
the Lambert cosine law. 


Royal Society.—A Royal Medal has been awarded to Mr. J. H. 
Jeans, F.R.S., for his researches in applied mathematics. and the 
Hughes medal to Dr. C. Chree, F.R.S., for his researches in 
‘terrestrial magnetism. Oa December Ist, Prof. Sir J. J. Thomson, 
O.M., was elected president. 

At a meeting of the CHINA SOcIETY, held at the School of 
Oriental Studies, on Monday, November 27th, Prof. Middleton 
Smith, of Hong-Kong, read a paper on "Industrial Changes in 
China.” The Chinese Minister, who presided, hoped to see greater 
co-operation in the future between Great Britain and China. 


Royal Institution of Great Britain.—The course of Christmas 
lectures for a juvenile audience will be delivered by Prof. W. H. 
Bragg, F.R.8.. on “The World of Sound.” The lectures will take 
place on December 30th and January Ist, 3rd, 6th, sth and 10th, at 
3 o'clock. 

Societe des Ingenieurs Civils de France.—The inaugural 
meeting of the British Section of the Société took place last week ; 
Mr. C. H. Wordingham presided, and Mr. T. J. Guéritte, president 
for the first session, delivered an address. 

Edinburgh Electrical Society.—At the first regular meeting 
held on Wednesday, November 2th, office bearers for the current 
session were elected, and a constitution wai approved. It was ae 
to adopt the designation “ The Edinburgh Electrical Society,” 
place of “The Edinburgh Electric Club,” under which name 
the preliminary notices were sent out. Mr. W. S. Johnson, 17, 
Comely Bank Street, Edinburgh, was appointed hon. secretary and 
treasurer, and over 100 members were enrolled. The next meeting 
of the society will be held on Wednesday, December 10th, in the 


Philosophical Institution, 4, Queen Street, Edinburgh, when a 
paper will be read by ‘Mr. James Walker on “The Repair and 
Maintenance of A.C. and D.C. Machines,’ with lantern illus 
trations. l 


Aeroplanes and Hydro-Electrics.—The Economir Review 
quotes Stockholma Dagblad of November 9th, stating that the 
Water-Power Board wishes to institute an air-service in Lapland 
between Porjus and the dam in process of construction where the 
Suorvajaure joins the Lule River. There is no other means of 
communication between the two places, and it is estimated that an 
aerial service would effect a saving of Kr. 90,000. As the cost of 
the journey there and back every other day is estimated at 
Kr. 140,000 per annum, a request for a Government grant for the 
remaining Kr. 50,000 has been made. 
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OUR PERSONAL COLUMN. 


The Editors invite electrital engineers, whether connected with the 
technical or the commercial side of the Pree and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—A South African 
contemporary states that Mr. B. Sankety, M.I.E.E., electrical 
engineer to the Municipality of Port Elizabeth, has been ap 
pointed electrical engineer to the Johannesburg Municipality. 

Mr. J. TOWNLEY, the deputy electrical engineer to the 
Barnsley Corporation (who is leaving that position to take a 
similar position under the Sunderland Corporation), has been 
presented with a leather travelling case as a mark of the 
esteem with which he has been held by bis colleagues in 
the electricity department. Mrs. Townley was also made 
the recipient of a set of silver serviette rings. Major Barker, 
the borough electrical engineer, made the presentation at a 
recent smoking concert ol the emplovés. 

On November 25th, Mr. S. HicH, mains foreman of the 
Rirmingham = electric ‘supply departinent, was the recipient 
of a gold watch, suitably insenbed, from his colleagues of 
the department, on bis leaving to take up an appointment 
with the Manchester electric supply undertaking as wesistant 
in the mains department. Mr. High had completed erght 
years’ service. The presentation was made by Mr. W. E. 
Groves, mains engineer. i 


General.—The committee which recently heard evidence 
respecting the claims set up by those who had to do with 
the introduction and development of tanks for use in the 
late war, made no grant in the case of Col. R. E. CROMPTON 
and Mr. Le Gros. Their reference to the services of these 
gentlemen reads :— 

These claimants were employed for some six months aş consulting engi- 
neers to the D.N.C. Committee at a substantial agreed remuneration. in the 


discharge of their duties they worked loyally and very hard, and no doubt. 
supplied the committee with useful data and sound advice. But thev did 
not, in the resuh, invent or discover the special features subsequently incor- 
porated in the tanks, and we cannot consider their services as of such an 


exceptional or extraordinary character as could alone justity an award in 
addition to their agreed salaries, E 

Colonel Sir Ruys Winitams has resigned the effice of Par- 
Iunentary Secretary to the Ministry of Transport. 

We regret to learn that Dr. C. R. C. Lyster has bad to 
retire from his work in the X-ray laboratories of the Middlesex 
Hospital, as he is now incapacitated by the paralysing effects 
of frequent exposure to the rays. According to the daily 
Press he contracted X-ray dermatitis some vears ago. It 
affected his hands, and repeated operations were performed, 
but though he lost first one finger and then another, he 
continued his research. 

Major J. E. Dunxina, D.S.O., and Mr. J. PEDRIALI, the 
general manager in Buenos Aires, have been appointed direc- 
tors of the Auglo-Argentine Tramways Co., Ltd. 

With reference to the note on p. 694 of our last issue 
reproduced from Indian Engineering, our contemporary cor- 
rects its statement by saying that Mr. F. EB. Bulu and Mr. 
J. W. Meares are to be joint chief engineers of the Hydro- 
Electric Survey mentioned. 

The Morning Post says that Major (temporary Lieut. -Col.) 
S. C. WACE, R.M.A., Communications Division, Admiralty, 
has been appointed as head of the Wireless Telegraphy Board 
in succession ta Capt. A. Slee, R.N 

Colonel W. A. WADHAM. the Mayor, has been reelected 
chairman of the Barrow Corporation Electricity Comunittes 
and Councillor A. BARRIE vice-chairman. 

According to the S.A. Mining and Engtnzering Journal, 
Mr. A. E. “SIMMONDS, of Messrs. Belliss & Moreom, Ltd.. 
Birnnngham, has been on a visit to the Rand. 

Hanmunersmith B.C. Electricity Committee has appointed 
Alderman JOHNSON chairman, and Councillor BEDFORD Vice- 
chairman, for the ensuing year. 

Alderman W. Brecr has resigned the chairmanship of the 
Sunderland Electricity. Committee owing» to continue il 
health, and Councillor R. J. Wilson, the vice-chairman, has 
been appointed chairman, with Councillor T. Speeding 3 
vice-chairman. 

Mr. H. G. W. Has.ett, Chief London representative for 
Messrs. Shenton & Co., Ltd., and Mr. E. G. KENNICOTT 
CaLvER, South of England representative for the same, have 


Lapin” ee 


an the operation of the tranway undertaking. 
oof the purchase money is to be payable in debentures of the 


| £2,500,000 ordinary shares. 
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resigned their positions and have joined Messrs. Haalett, 
Caltles, Saxby & Co., manufacturers) agents and electrical 
factors, 63, Queen Vic tor ta Street, E.C. 4, the former as sales 
‘manager and the latter as sales engine er. 


-Obitaary.—Dk. Janaess—A Daily Chronicle correspondent 
av Paris reported on Monday that a French doctor and X-ray 
specialist named Dr. Jangeas, assistant chief of the Radio- 
wraphic Laboratory at the St. Antoine Hospital, had met with 
a fatal accident while carrying out radiographic experinents. 
‘Dr. Janveus Was preparing apparatus at the American hos- 
pital at Neuilly to radiograph several patients when, through 
soine eversight on his part, he received a shock. He died 
almost immediately. He was 39 vears of age. 


© Mr. THomas: FLETCHER.— We regret to have to announce the 
‘death, which occurred on November 26th, of Mr. Thomas 


Fletcher, a well-known figure in the telephone and telegraph 
world. Mr. Fletcher, who was born in London m 1549, com- 


anenced his business career with a London architect, but in 


Jats he entered the engineering department of the United 
Kingdom Telegraph Co., with whom he stayed until 1870, 
when he entered the service of Henleys, the well-known tele- 
‘yraph contractors. In 1873 he accepted an offer made by Sir 
‘William Thomson (later Lord Kelvin) to assist in developing 
‘his siphon recorder for submarine cables at the Glasgow Uni- 
‘versity, and he was also engaged on the testing of the 
Brazilian ‘subtnarine cables being made at Hoopers’. “Millwall, 
to the specifications of Sir W. Thomson and Fleeming Jenkin. 
In 1874 he returned to Henleys’ service, and spent consider- 
able fme on submarine’ cable laying expeditions. He was 
afterwards in the Post Office with Mr. W. H. Preese (later 
Sir W. Preece). With Mr. Preece’s introduction he entered 
the service of the newly established Telephone Company in 
1878 as engineer, and remained in that service through its 
many changes as the United Telephone Co. and later the 
National Telephone Co.. until January, 1912, when he went 
over with the staff to the British Post Office, where he re- 
maimed until his retirement in the spring of 1914. During his 
long connection with the telephone service his large experi- 
enee and ability were of great value. At the interment in 
the Citv of London Cemetery m December tst the body was 
followed by a nmnuiber.of his old colleagues and others, m- 


-chiding Messrs. Aitken, Brien, Davies, France, Francis, Gall, 
‘Konusbury, Kipping 


and Poole. 


S E CITY NOTES. 


p3 The total revenue for the year ended 
Auckiand 


June, 1919, T £300,724. The trattic re- 
- Electric ceipts were £292,503, a decrease of £2,061. 
Tramways After ane for all expenses charge- 


Co., Ltd. able to revenue, including £22,457 for 
debenture and other mterest, the rental 

‘and percentage of profits payable to the Auckland City Council, 
amounting to £4,280, aud setting aside £22,500 to the re- 
newals and depreciation account, there is a surplus on the 
years working of £39,304, plus £5,975 brought forward, 
making £41,277. The preference dividend to June 30th, 1919, 
requires £9,000, and an interim dividend on the ordinary 
shares for the December, 1915, half-year of ëd. per share, 


less tax, Was paid in May, and amounted to £11,250. The 


Corporation having exercised its option to de posses- 
sion of the undertaking of the company ceased on July Ist, 
1919, from which date the company ceased to be Interested 


The whole 


Corporation, the exact amount being subject to various adjust- 
ments. The chairman is now on his way to Auckland to 
complete the arrangements In connection with the sale of 
the undertaking and the handing over of the debentures of 
the Corporation to the company. Having regard to the fore- 
gomg circumstances the directors recommend that a further 
divide ‘nd be prid on tbe ordinary shares of Gd. per share, less 
Income tax, for the half-year ended June, 1919. making a 
total dividend of ls. per share for the year. which will 
require €11,950, and that £9,777 be carried forward, £7,872 
first mortgage debenture stock was bought and cancelled, the 
average cost to the company being approximately 89} per 
cent. The route mileage is 27.138. The passengers carried 


Were 43.785.594, against 44,523,967: average receipts per pas- 


senger 1.60d., against J.58d.; average expenditure per pas- 
senger, 1.19d., against 1.04d.: proportion of expenditure to 
receipts 74 per cent., against 66 per cent. Number of cars 166. 


Mr. J. HI. Armstrong presided at the extra- 


Newcastle: ordinary “e¢eneral meeting held in New- 
upon:Tyne castle on November 2dth. Resolutions were 
Electric Supply passed, with five dissentients. approving 


Co., Ltd. the creation of £3,500,000 additional capital, 


to be divided mto 1.500.000 7 per cent. 
cumulative preference shares of £] each, 1,000,000 5 per cent. 
preference shares of £1 each, and 1,000,000 ordinary shares of 
£1 vach. making the present authorised share "pital 
£6,300,000, divided into £1,500,000 7 per cent. cumulative pre- 
ference shares, £2,500,000 5 5 per cent. preference shares, and 


+ 


- - b 


a tea? 


The CHatrnMAN said that a public utility company such as 
that was under statutory obligations to afford an efficient and 
rehable supply of electrical energy over a large area, and. it 
could not stand stl. dt was of necessity progressive, and as 
the manufacture of turbines, electrical plant, buildings, and 
foundations required for extension took a considerable thue to 
complete it Was necessary for them to look soine years ahead 
as to the probable load and su arrange contracts two or three 
years in advance to be sure that everything would be ready 
when it was wanted. During the war, and especially during 
1917 and 1918, it was their duty to prepare tor all war require- 
nents, as well as for their ordinary business, and they were 
obliged to supply more and more electrical energy for muni- 
ton purposes. To do that it was absolutely necessary for the 
company to enter into a large programme of development. 
The completion of that programme bad been very much de- 
layed by war conditions, and the cost had been much in- 
creased over the original estimates, due to the phenomenal rise 
in the cost of labour and material. On the other hand, the 
cost of this new plant would be much Jess than its value if 
they had had to start to it now. The capital now required 
was for commitments entered into for the most part in 1917 
and 1918. ‘To meet them the company would require large 
suis of money before the end of 1920) for balances 
due to contractors, aud also to pay the bankers’ for 
advances made to meet omstalinents already paid to 
the contractors. It was, therefore, necessary in the’ in- 
terests of the company that the further capital should be 
raised as soon as possible. The issue they proposed of 7 per 
cent. cumulative preference shares wonld provide for the com- 
pletion of the present programme. ‘They would, when all the 
generating plant now contracted for was complete and run- 


ning, have sufticient to meet the load which they confidently 


expected to have to deal with when the present disorgantsation 
In business and in trade ceased, and when the big develop- 
ment Which seemed likely took place. They had given much 
consideration as to how best the money could be raised. They 
had two main considerations: first, not to damage the in- 
terests of existing sharcholders, and second to offer such. terns 
for anv new Issue as would be acceptable both to the sbare- 
holders and to the public, in view of existing financial con- 
ditions. He had received a few criticism» ‘from preference 
shareholders, in which they took the view that such an issue 
us the company proposed was unfair to themselves. The in- 
terests of the existing preference sharebolders bad- been ffilly 
considered, and. they came very definitely to the opinion that 
the course they proposed was not only not to their disadvan- 
tage, but certainly to their advantage. It must be remem- 
bered that the existing preference shares were not really pre- 
ferred, but preferred ordinary shares; they had no prior 
capital rights over the ordinary shares. They received, it was 
true, a 5 per cent. preferred dividend; then they had to wait 
until the ordinary received 3 per cent. before they got any 
more. After that they had a first right to an additional 8 per 
eent., and thereafter they shared equally with the ordinary. 
The preference shareholders had, therefore, a direct interest 
in the reversion of the corupany, and stood to benefit trom any 
additional prosperity that caine to it. ‘The iniportant point 
for the preference shareholders was for them to consider 
Ww hether the new money which was bang spent on the com- 
pany's development, and which would be provided by the new 
issue, Was likely to earn more than the 7 per cent. dividend 
on the new shares, as, if so, both existing- preference and 
ordinary shares would participate in the reversion and benetit 
thereby. There was no doubt that the new capital would 
earn its dividend, as they would agree when tbey considered 

the matter. He had menticned at their last annual meeting 
that as against the munition load which they had lost on the 
cessation of hostilities, they bad on their books applications 
for connections with the company’s systons representing wore 
than 69,000 H.P., Which was an amount considerably in excess 
ot the mnmiton load lost. Only a {snail portion of that new 
business had so far been connected to their system; mean- 
while, however, the applications for supplies had increased, 
and the figure now stood at 56,000 H.P. A saving of coal con- 


“stimpticn was to be expected as the result of the new plant, 


and on the basis of the reduced output for the eurrent vear 
and the present coal cost there would be a saving during 1020 
as compare? with last year of at least £60,000, and ov tu: 
tine the whole plant was running a saving at the rate of 
£100,000 per annum. During the vear 1420, in addition to 
those evonciites, there would be a reduction in the charge for 
bank interest in respect of the advances made. When, there- 
fore, the 36,000 Hop. applied for—representing as it did over- 
A) per cent. of their connected H.P.—was connected to their 
system, and when trade had resumed more normal conditions, 
they would have a larger load than thev bad ever bad before. 
hut one with which their new plant would be fully capable of 
dealing. Tf, therefore, they took into consideration the profit 
upon that jarge increase of H.P. applied for, together with the 
savings and eecnomies he had referred to, it must be clear 
that the profits earned would not only meet the dividend on 
the new preference shares, but would leave a considerable 
balanee over and above available for building up reserves and 
the payment of dividend on existing preference and ordinary 
shares. As to the terms the company would have to offer 
for anv new issue, they were definitely advised by their finan- 
cial advisers that having regard to the present value of money 

and to the rates Mag capital on now Fecure, the company 
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could not offer less than 7 per cent. on a cumulative preference 
share, having priority rights both as regards capital and divi- 
dend. Their inteution was to issue the whole of these new 
preference shares. .he interests of both the preference and 
ordinary shareholaers had been protected by the fact that it 
was intended to give them a preferential right in the allot- 
ment of the new issue. With regard to the proposal to in- 
crease the existing preference and ordinary capital by 
£1,000,000 each, that was suggested to make provision for 
future requirements. The directors considered it advisable to 
take advantage of the present opportunity to create these 
shares so that they might be available for future issues in the 
event of necessity ansing. In concluding, he mentioned that 
they had been in negotiation with the North-Eastern Railway 
Co. regarding a supply of power in connection with the pro- 
posed scheme to electrify the main line between Newcastle 
and York. They would no doubt have noticed recently in the 
Press the decision of the directors to carry this electrification 
proposal through. Having regard to the fact that the New- 
castle Electric Supply Co. had supplied all the current re- 
quired by the railway company, both for the electrification of 
its local lines and, more recently, for its new mineral line 
hetween Shildon and the Tees. he felt satisfied that when the 
time arrived, arrangements for the supply of power by this 
company for this new venture would be completed, but how 
Jong it would be before that scheme would come into opera- 
tion it was impossible to sav. 

Mr. Brann, financial director of the company. in seconding. 
said he had carefully considered the proposals from the point 
of view of the existing shareholders, and from the point of 
view of the interests of the company in the position in which 
they were in having to have new money. He thought the 
share proposed was an attractive one, and it was greatly to 
the interest of the existing shareholders that they were going 
to give them a preferential right, as was natural, in any sub- 
scription they cared to make. 


The liquidators of the Helios Elektrizi- 
tats A.G., of Cologne, the winding up of 
which has now extended over a number of 
years, report a deficit of £419,000 for 
1918-19, being the same as in the preceding year. The securi- 
ties in portfolio are booked at the value of £69,000, as in 
1447-18. 

The Elcktrotechnische Fabrik A.G.. Schorch & Co.. of 
Rheydt, after placing 57,000 marks (£2,850) to depreciation 
in 1918-19, as compared with 180,000 marks (£9,000) in the 
previous vear. reports net profits of 513,000 (£25,650), as 
against 1,743.000 marks (£87,150). Tt is proposed to pay a 
dividend of 10 per cent., as contrasted with 20 per cent. in 
1917-18. The less favourable results were specially due to 
the reduced efficiency of the workmen, and no improvement 
has taken place in this respect in the new financial vear. — 

The accounts of Brown, Boveri dé Co.. A.G., of Mannheim, 
show gross profits for 1918-19 of 14,879,000 marks, as against 
10,918,000 marks in the preceding vear. After defraying 
working expenses, which rose from 6.263.000 marks in 1917-18 
to 10,388,000 marks last vear, meeting interest on loans, and 
setting aside 702.000 marks for depreciation, as compared 
with 1,243,000 marks in 1917-J8. there remain net profits of 
827.000. as compared with 1,780.000 marks in the previous 
vear. It is proposed to pay a dividend of 9 per cent.. as 
compared with 15 per cent. in 1917-18. The report states 
that owing to the transition from war to peace work the 
machine department. which had been subject to heavy de- 
mands, slackened down to almost nothing to do, but sub- 
sequently the construction and repair of locomotives were 
undertaken. On the other hand. the transformer and ap- 
paratus departments obtained an abundance of orders. As a. 
consequence of the extraordinary expenses for wages and 
manufacturing, the company’s funds were almost exhausted, 
and it would be necessary to raise additional working capital, 
and also make provision for extensious of the works. 


Mr. Godfrey C. Isaacs presided at the 


German 
Companies. 


Marconi’s extraordinary general meeting on Novem- 
Wireless her 28th, at which the resolution increas- 
Telegraph ing the capital was passed. In the course 
Co., Ltd. of his speech, he referred to the appoint- 


ment of the new committee to report upon 
Tmperial wireless matters. He understood that the committee 
would decide whether or not the stations would he erected 
for account of the State, whether private enterprise should 
be licensed to erect them for their own account, or, as a 
nossible third alternative whether thev should be erected 
hy private enterprise conjointly with the State. with State 
control. He had already on a previous occasion informed 
them that thev had applied to the Imperial Communications 
Committee for lceences to erect and work these stations. 
Thev had also intimated their willingness to enter into an 
alternative arrangement under which they would erect them 
conjointly with the State. leaving to the State effective con- 
trol. These proposals had been under consideration, and the 
Appointment of a connnittee to advise what stations were 
required, was, be hoped, a step towards securing to the 
Empire a chain of wireless stations of the latest and best 
avstem comprising all the recent important Improvements in 
wireless communication. Such a network of wireless stations 
connecting up the distant parts of the Empire, and so ar- 
ranged as to communicate with all the other parts of the 


world which they could facilitate either through their own 
stations or through those with which they had priority of ser- 
vice, Would furnish a much-felt need in all industrial centres 
and materially strengthen our hands in the world’s competi- 
tion for trade. This company alone possessed for the British 
Empire all the etiicient commercial wireless systems, besides 
having the sole right of all new patents and improvements, 
so far as the Empire was concerned, in those systems even 
whether they originated from any of the important wireless 
companies in foreign countries, and also the benefit of any 
und every patent which might emanate from the General 
Electric Co., of America, in so far as it might relate to 
Wireless telegraphy or telephony. 

In his reply to questions, the chairman said he refused to 
believe that the Marconi Co. or the country was going to 
suffer because there had been `a dispute with tenar to the 
settlement of accounts as between a Government department 
and the company. So far as the company was concerned, he 
had told them on many occasions that there would have been 
no Petition of Right and there would have been no disagree- 
ment at all if an opportunity had been given to the company 
to come to an amicable settlement, even at a sacrifice. He 
did not think it would be possible to erect such stations as 
were required for an efficient service, a commercial service 
between this country and the Dominions beyond the seas, 
without having recourse to the very valuable patents of the 
Marconi Co., the great discoveries they had made in recent 
times, and to the very efficient system they were able to-day 
to offer. The only possible means of working stations without 
the Marconi Co. would be by adopting an obsolete system, 
very imperfect, and wholly inefficient for the conduct of a 
commercial service, and he, for one, refused to believe that 
the Government would ever attempt to do anything of the 
kind or that it would ever be recommended to them that 
they should do anything of the kind, or that the country 
would ever tolerate anything of the kind. He had no anxiety 
from that point of view. a 


International Light & Power Co., Ltd.—The net prolit 
for the year ended June, 1919, was £28,939 plus £34,000 
brought forward. After paying accrued preference dividends 
£33,904, and preference dividend for the year £12,757, £2,500 
was put to reserve for contingencies und £13,877 is to be 
carried forward. £100,000 of debentures have now been 
issued, and release is obtained from corresponding obligations. 
Mr. Follett Holt, M.Inst.C.E.. presiding at a meeting on 
November 24th, said that there was steady progress on the 
property in Venezuela. He thought 1920 there would show 
an improvement on 1919. especially as the local currency 
was on a gold basis. The property at Merida, Yucatan, 
had considerably improved. The net revenue at Parana was 
well maintained; the new year would show benefits arising 
from the new gas engine. Their gross revenue was approxi- 
mately 30 per cent. better than in the preceding year, and 
expenses were 16 per cent up. The net profit increased from 
£19,500 to £28.900. The balance sheet had been improved 
by the disappearance of the arrears of dividends and billa 
payable. The amount set aside for contingencies was the 
same as in previous years, and amounted to £10,000. This 
was in addition to the reserves set aside by the subsidiary 
companies, Which were about £68.000. They hoped within 
the next few vears to have such earnings as to enable thein 
to satisfy the ordinary shareholders, and make their own 
bonds gilt-edged. The annual meeting takes place in Toronto 
on December 30th. 


Monte Video Telephone Co., Ltd.—The accounts for the 
year ended July 31st, 1919, show that after providing for all 
charges in Monte Video and London, and for income tax and 
excess profits duty. the net profit (including an exceptionally 
large profit on exchange) amounts to £35,347. Interim divi- 
dends paid in May absorbed £4,343. £8,427 was brought 
forward, and the available balance is £42,432. £10,000 is put 
to depreciation of property and plant, £16,955 to reserve, 4 
dividend for the half-year ended July is recommended of 
3 per cent., free of income tax, Jeaving £8.64 to carry for- 
ward, The rearrangement of capital and the consolidation 
of the two classes of shares into one class only have been 
carried out. There was a continued increase in the number 
of subscribers during the year. Acting on medical advice, 
Sir John Gavey has resigned his position of consulting en- 
gineer to the company. The board place on record their 
appreciation of his valuable services. Mr. W. W. Cook, 
M.Inst.C.E., M.I.E.E., has been elected to the vacant ap- 
pointment. 


Prospectus.— Neweastle-upon-Tyne Electric Supply Co, 
l.td.—The list is to close to-day Friday (or before), m an 
issue of 1,500,000 7 ner cent. cumulative preference shares 
of £1 each at par. The purposes for which the new capital 
is required have already been explained here. i 

The Times states that Messrs. Mann, Egerton & Co., Utd.. 
electrical engineers, &e., of Norwich, will shortly make a 
public issue of shares, 


Amalgamation.—A financial dailv states that resolutions 
effecting an amalgamation of the Nitrogen Products & a 
Co., Ltd., with the Alby United Carbide Factores, Ltd., 
were passed on November 27th. 
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Tata Hydro-Electric Power Supply Co., Ltd.—In placing 
the directors’ report for the year ending June 30th last before 
the shareholders at Bombay, in October, Sir Sassoon David, 
chairman, explained that the construction of the hydraulic 
development was not yet complete, and that the Shirawata 
Dam was in its final stage of construction. In June, 1915, 
the Shirawata Dam w.ts 30 ft. below its height, and the com- 
pany confidently relied on a minunuw rainfall of 100 in. at 
least. Last monsoon proved a complete failure, and the 
directors had to cut off all extra supply of power, and also 
reduce their supply of power to the mills to 11 hours a day: 
If all the textile mills had insisted on their contracts being 
kept literally, the company would have been hard put to it. 
Even then the company had had to cut off their supplies to the 
Bombay Electric Tramway Co., and instead received 400 H.P. 
Their income had been less than in the previous year, and the 
expenditure greater. A sum of six lakhs of rupees was carried 
forward to depreciation, as the directors felt that the depre- 
clation in the past years was inadequate. The directors were 
unable to declare any dividend on ordinary shares, and only 
declared a dividend of 7 per cent. per annum on preference 
shares. Rs.90U,0U0 were carried forward. The chairman 
stated that the 1919 rainfall had set things right. The report 
was adopted. A dispatch states that the Audrha Valley Power 
Supply Co.’s scheme is well forward and near completion. 


Stratford-on-Avon Electricity Co., Ltd.—Mr. J. A. Priest 
presided at the annual meeting on November 27th. He said 
that the increased cost of materials and other difficulties, `n- 
cluding the difficulty of obtaining sanction to make remunera- 
tive charges for current, had resulted in a deficiency of £211. 
They had been selling current under cost price. The neces- 
sity for their continuing their humiliating appeals'to the local 
authority for permission to charge a little more was now 
at an end, for the Board of Trade had overridden the Cor- 
poration, and had practically taken the matter out of their 
hands. In future they could appeal direct to the Board, and 
could expect fair play. Work was rolling in faster than they 
could cope with it, and there were signs that it would continue 
to do so. For the last year or two they had been living 


from hand to mouth. Six months ago the directors offered - 


the undertaking to the Corporation for £20,000, and the offer 
was turned down. If they got a good offer ought they now 
to sell? The shareholders must say what should be done. 


Cape Electric Tramways, Ltd.—The profit and loss 
account for the year ended June 30th, 1919, shows a profit of 
£90,864, and atter providing tor debenture interest and re- 
demption of debentures, and including the amount brought 
forward, there is a net credit balance of £47,767. There has 
been put to reserve £12,000, 5 per cent. is to be paid on the 
ordinary shares, and £11,206 is to be carried forward. During 
the year the tramways carried 27,993,276 passengers, giving 
a return of £301,792, as against 26,444,465 passengers, earning 
£264,138, in 1917-18—a considerable increase in both items. 
Working expenditure has again continued to rise owing to 
higher cost of supplies and materials aud to further increases 
in wages. The intluenza epidemic of October last year caused 
a great falling off in traffic receipts and also laid off a number 
of the employés. The improvement in traffic has more than 
set off these adverse conditions, the profits earned being an 
increase of £2,104 over the preceding year. No fresh capital 
expenditure has been undertaken, but additional rolling stock 
is being ordered to overcome the present overcrowding. 


The Zurich Bank for Electrical Undertakings.—The re- 
port for 1918-19 of the Bank für Elektrische Untérnehmun- 
gen, of Zurich, shows how seriously the company’s activity 
has suffered froin the depreciated rate of exchange in certain 
countries where the bank holds extensive financial interests. 
In 1915-16 the company was still able to pay a dividend of 
ï per cent., and one of 5 per cent. in 1916-17, but in the 
following year the accounts exhibited only a slight surplus, 
whilst 1918-19 bas closed with an effective loss of £905,000. 
The accounts are balanced with a deficit of only £165,000, 
but the balance sheet shows an item of ‘* uncovered differ- 
ences in exchange” totalling £740,000. The report states 
that the future will decide whether the amount of this de- 
ficiency will be able to be equalised later on by a recovery 
of the securities affected by the fall in the rate of exchange, 
and it then deals at length with the conditions of exchange. 


Electric Welding Co., Ltd.—The accounts for the year 
ended November 30th, 1918, show a loss, after charging de- 
henture interest, of £1,056, thus increasing a debit balance 
brought forward to £44,456, which includes £17,491 unpaid 
debenture interest —-Financial Times. 


Venezuela Telephone & Electrical Appliances Co., Ltd.— 
The accounts for the year ended June 30th last show a profit 
of £21,540. £7,340 is absorbed by interest on debentures 
and loans, £1,547 by income tax, and £2,255 by excess profits 
duty, leaving £10,395. After paving 8 per cent. on the cumu- 
lative preference shares and putting £700 to first debenture 
sinking fund, £6,000 is added to reserve for renewals and 
depreciation, and £3,213 carried to undivided profits account. 
Telephone service receipts were £47,096, against £43,863. 

West African Telegraph Co., Ltd.—Dividend for 1918 4 
per cent., free of tax: £6,000 to general reserve; £90 carried 
forward. The revenue was £67,528 less £19,909 ordinary ex- 
penses. and £31,436 cost of maintenance of cables, payments 
to staff, and other war expenses. 


Petters, Ltd.—Last week the Chancery Court sanctioned 
the scheme of arrangement with the preference shareholders 
raising the dividend on their original shares from 6 per cent. 
to 74 per cent., the latter being the rate for the newly. created 
preference shares. 


Castner-Kellner Alkali Co., Ltd.—Net profit for year 
ended September 30th £190,655 plus £48,819 brought forward. 
Final dividend 7 per cent,, making 13 per cent. for the year. 
£51,876 carried forward. 

United Wire Works, Ltd.—For the year ended Septem- 
ber 30th a dividend of 74 per cent. and a bonus of 24 per 


cent. on the ordinary shares, free of income tax; £2,000 to 
general reserve; £3,883 to be carried forward. 


British Electric Traction Co., Ltd.—Dividend on the 6 
per cent. cumulative participating preference stock for the 
hall-year ended September 3Uth. os 

Yorkshire (West Riding) Electric Tramways, Ltd.—l inal 
dividend of 3 per cent. on the cumulative preference shares 
for the year 1919. 


STOCKS AND SHARES. 


TUESDAY EVENING. | 
BUSINESS in the industrial markets of the Stock Exchange is 
by no means bad. In many directions a fair amount of trade 
is doing, although it might well be supposed that enterprise 
would be diverted into the new issues whose prospectuses cou- 
tinue to crowd the pages of the newspapers. The Newcastle- 
upon-Tyne Electric Supply Co. has been offering its prefer- 
ence shares this week. From the investment point of view, 
they are a very fair security, but it is difficult to avoid the 
iupression that a certain feeling of soreness will be left in the 
ininds of holders of the older preference shares of the com- 
pany by having this prior charge put in front of their shares. 
jhe ordinary are firmer at 18s. 6d. A number of other new 
Issues are knuwn to be on the way, and there is an obvious 
desire to get as many out as possible before Christmas. The 
Stock Exchange is not altogether free from apprehension, 
rather than fear, of a rise in the Bank Rate, and pessimism 
plays with hints as to the likelihood of fresh labour trouble in 
the near future. . 

Many ure asking the reason for the dulness of the Under- 
ground Electric Railways Issues, seeing that the trains and 
‘buses ure full to the utmost capacity at most times of the 
day. Underground Electric shares have fallen, and so have 
the income bounds, while Metropolitans and Districts, although 
they show spasmodic iInprovement whenever Home Rall- 
Way stocks advance, are far from being a good market. The 
sulne cause is operating in each case for the heaviness of 
prices. It is argued that the group will probably have to 
spend very substantial sums on renewals and extensions. In- 
deed, the Underground company ìs advertising the necessity 
for laying out millions on the provision of new rolling stock, 
‘buses, &c., and this suggests that the company will require 


“to raise more money in the near future. With the Income 


Tax at 6s. in the £, and with costs us high as they are, it is 
deemed uncertain whether the company can maintain more 
than the o per cent. at present paid ou the income bonds, 
while the prospect of District stock getting a dividend is still 
remote. The Metropolitan pays so little that even the pre- 
sent quotation is quite high enough on the basis of the return. 
Those who have faith in the development of London traftic 
regard the present return on the Underground income bonds, 
namely, 52 per cent., free of tax, as good enough, seeing that 
the bonds are entitled to 6 per cent. when this is earned. 
But there is not enough certainty in the immediate outlook 


for money to be attracted to Home Railway investments of 
any kind.’ T 

Brazilian Tractions have been up to 64, the Rio exchange 
supplying the necessary stimulus. British Columbia Electric 
stocks advanced appreciably. Private news from Vancouver 
indicates a gradual return to normal conditions, but public 
affairs appear to have been far from quiet—to put it mildlv— 
a few months ago. The Mexican group is flat; once more the 
state of Mexico is in the melting-pot. No further changes 
have occurred in Anglo-Argentine Tramways. Rio Tramways 
bonds have hardened a point or so. 

The electricity supply market is no better. Dast week's 
falls have not been regained, and the disposition still continues 
heavy. No immediate relief is looked for by reason of the 
reduction in the price of coal, although this is a factor that 
will operate favourably, of course, later on. Meanwhile the 
consumer knows that he. also. must wait before he is likely 
to derive any benefit in his lighting bill. Mr. H. B. Renwick, 
as chairman of the Provincial Electric Supply Committee, 
points out that the cost of coal is only one of the very many 
other costs, and that existing stocks of coal, bought at the old 
prices, have first to be used up. The only movement m the 
share-list is } decline in St. James’ and Pall Mall. 

Marconis bave again given wav on the eccentric delay of 
the directors in announcing the price at which the new shares 
are to be offered to proprietors. The ordinary man sees no 
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ċagent reason: why this should not have been settled'a month 
ago... Absence af news is quoted in the Stock Exchange as a 
probable cause of shareholders becoming what the soldier calls 
fed-up with waiting. So the parent shares have fallen to 5}, 
Americans to Us. öd., and Canadians to 14s. ‘The Monte 
Video Telephone Co.'s net profit rose from £27,800 to £38,300, 
the. movements of the exchange materially assisting, but the 
dividend is kept at 6 per cent., the appropriation to reserve 
being substantially advanced. The price of the shares is 
25s. The West African Telegraph Co.’s net profit of £16,000 
ig over £6,000 better than that in the preceding year. The 
dividend remains at 4 per cent., tax free, the reserve fund is 
raised to £333,300, and ninety pounds is carried forward. 

The buoyancy of the industrial market received something 
of -a ‘check by reason of the threat of the Welsh miners to 
resort to direct action ” if they had to pay income tax on 
less than £250 per annum. This threat veiled but thinly the 
possibility of labour troubles on the grand scale so unhappily 
popular with agitators the world over. e reduction in the 
price of coal is tempered to the consumer by his anxiety lest 
he shall be unable to obtain a supply. 

Prices of armament, iron, coal, steel and similar shares are 
heavy. Babcock & Wilcox make an exception to the same 
tendency in the engineering group, the price having stiffened 
to 34. Callender’s have regained their last week’s loss. Tele- 
graph Constructions, with an improvement of 10s., have begun 
to move upwards. General Electric preference weakened to 
a pound, and Metropolitun-Vickers preference shed 3-16, while 
British Aluminium are a few pence lower. The Rubber share 
market is uninteresting, for in spite of a rise to 2s. 6d. in the 
price of the raw material, buyers of the shares are not 
attracted: . 


SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY COMPANIES. 


Dividend Price 
yer Yield 
1917. 1918. 


Dec. 2, 
1919. Rise or fall. p.o. 


a: 


re bas age Ordinary.. ie . (10 8 5g 2 £71 2 8 
Charing Cross Ordinary .. ae 4 4 8 — 680 
. do dow. do  44Pref... 4 44 8 — 710 0 
Chelsges.. .. we s 5 38 8 — 500 
City of London  .. . . 8 8 11, — 617 8 
o.- do. 6 per cent. Prof... 6 ‘6 94 z 699 
County of London .. ssf re 7 7 = 711 4 
. do do. 6 percent. Pref. 6 6 — 6 99 
Kensington Ordinary va we 7 6 4 — 664 
London Electric... e .. NU Nil 1 — 
do. do. 6 percent. Pref... 6 6 — 8 17 10 
MAR OPOL y a 4 i; 8 — 1 18 0 
i cent. i — 4 
Bt. Jones’ and ball Mail me 9 10 -6 — $ 8 6 8 
South London si z 5 5 a = 78 6 
South Metropolitan Pref... 7 7 1 — 7100 
Westminster Ordinary 9 8 6k = 156 
. TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. 6 6 904 — 612 B 
Ghile Telephone 8 B -— 6 3 1 
Cuba Sub. Ord. ss 7 7 1 — *618 4 
Eastern Extension .. 8 8 a —? “417 0 
Eastern Tel. Ord. .. 8 8 1 — *4 15 0 
Globe Tel. and T. Ord. 7 8 1 — 441R 6 
do. - do. Pref. 6 6 1 — B18 5 
Great Northern Tel. a z2 — 8 6 0 
Indo-Earopean oa is 18 = 618 4 
Marconi aerer ae ae 2 25 = k 1n 0 
Oriental Telephone Ord. .. 16 10 2 4 — 414 1 
United R. Plate Tel. 8 1 Z 325 
West India and Panama .. 18 1/8 1A z Nil 
Western Telegraph.. 8 8 17} — 4411 5 
M | Home Rats. 

Gentral] London Ord. Assented .. 4 4 584 — 616 9 
Metropolitan .. avg Di ga 1 H 24 - 5 4 2 
dovtound Eero Ordinary. NO NMI a Nil 

de nd Electric Ordinary... = 
on do.. do. “A” ae Ni Nil 6/6 —6d. Nil 
“ão.. ` do. Income .. 4 6 87 —I4 *5 15 0 
re a 2 à 
a Foreiqn Trams, &. .. . 
Adelaide Sup. 6 per cent. Pref. .. 6 6 44 _ 7 1 
Angio-Arg. Trams, First Pref. . 6} Nil 84 — — 
` do. t - do. 2nd Pref. ee — =e: — = 
do. do. 5 Deb. we 5 5 xd — 710 5 
Brasil: Tractions .. = o> oS 63 +14 — 
Bombay Electric Pref. .. a6 6 6 1; — 490 
British Columbia Elec. Rly. Pfoe. 5 5 5 +24 8 8 0 
‘do. _ do, Preferrred Nil 2 re 43 5 5 8 
do. do. Deferred Nil Nil +2 Nil 
- do. do. Deb. se 4 4 61 — 6 19 4 
Mexico Trains5 per cent. Bonds.. N Ni 42) —4, Nil 
0. 6 per oent. Bonds.. Nil Mi m —3 Ni 
iT ai Pref. Nil Nil 25 —Th Nil 
do.-+ ist Bonds Nil Nil 544 — — 
has ` MANUFACTURING COMPANIES. 
Babcock & Wilcox .. ee ee 15 15 8} + bs 412 4 
British Aluminium Ord. .. .. 10 10 LS — a 65 5 
British Insulated Ord... ea 2 12) ay - i , 1 i 
n ers j i ae a ee ’ 
PATENS e ° A 8 + T93 
Castner Kellner is 25 20 2 mee 712 8 
Crompton Ord. es ; as 7 10 21/6 — 9 6 0 
Bdison-Swan, ss A i ee ee p 10 ie — 8 8 6 
do. do. Spercent, Deb. .. 4 5 814 — 6 2 9 
Electric Construction ae ee 10 10 Ly — 8 R 5 
Gen. Elec. Pref. pa is ee | GÀ 1 —l! 610 0 
. do. rd. : : us 10 10 2 — *5 0 O 
Henley .. T ie bee re 26 25 2 = 611 1 
do, 4 Pret.. ..  .. e 44048 3 = 644 
India-Rubber.. § ..,.. on 10 10 134 + } ‘5 8 1 
‘Met.-Vickers Pref, .. er 24 — ¢ 514 0 
Siemens Ord... g ce oe oe — 10 201- — “7 ? 10 
Telegraph Con... si . 20 2 254 +4 416 0 


+ Dividends paid free of Income Tax, 


| MARKET. QUOTATIONS, | 
Ir should be remembered, in makipg use of the figures appearing 


in the following list, that in some oases the prices are only general, 
and they may vary according to quantities and other circumstances, 


‘Tuesday, December 2nd.° 


` Latest \Fortnight's 
a Acid, Oxalio ee ae ee ee per lb. ie 
a Ammonis S ae oe at per | yt : pps 
a Ammonia, Mariate (large orys rT) nc, 
a Bisulphide re) bon ee ee 9 oe 
a Borax.. ° ee ee as £53 © 
a Copper Sulphate .. ee ee ” £il . 
a Potash, Chiorate .. ss es per lb, ` al a 
E ” Perchlorate oe ee 1) 1 ee 
a Shellac ià So oe eo por owt. £28 10 £4 ine, 
a Sulphate of Magnesia... e. per ton alb 5 
a S8uiphur, Sublimed Flowers ee ge £28 ee 
a ” Lump ee ee ee ” £8 ee 
a Soda, Chlorate ee ee eo per 1y: rw és 
a J) stals ee eo oe per n s ee 
a ddiin Bichesnings, casks ee per lb, se eo 
METALS, &c. 
g Babbitt’s Metal Ingots .. ... perton £88 to LM xo 
c brass (roued metal f 00 Li basia) yeei.. 4/14 zs 
e rT) Tubes (solid drawn) ee rT] 1/5 pre 3d. dec. 
ce 3 [] e e ee TY A t | oe 
e Copper Tubes (solid drawn) ... » fly i 
es n rs (beat ee per ton £145 £6 dec. 
g rT) Sheet oe oo eo oo 144 £6 dce. 
g 9 Rod ee oe ee oe ” #146 £6 dee. 
d ry] (Bleatrolytic) Bars pe n £100 £9 dec, 
d n " Sheets ... n £156 ; 
d T "n Wire Rods ” £124 £4 dec. 
d ” ” H.O, Wire per ib, 1/8 gd. dec, 
f Bbonite Rod.. ee ee ee oo. bi- oe 
f Sheet ee ee oe: 00 2/8 ee 
a Gorman Silver Wire ee ee rT) 2/5 oe 
A Gutte-percha, fine..  .. oe " 10/- te 11/- s4 
A india-rubber, Para fine .. ee u 2/6 ee 
a fron Pig (Cleveland nts) .. per en Nom, nA 
$8 Wire, galv. No, B, P.O. qual, - So 842 ee 
a Lead, English Pig oe ee ee oo £40 £4 15 inc. 
oo "oe es per bot. £41 40 £4 to £45 
e Mica (in origival cages) small .. per ib. 6u, eo 4,6 oe (Nc. 
@ » any) - oo, D ” 5f- bo 10- ee 
@ č «u " w large - ” 12/6 to 25-/& up, ee 
g Phosphor Bronze, plain castings y 1/6 to 1/9 A 
z wo », rolled bars & rods wv 2/32 to 2/6 a 
z ii », rolled strip & shect i 2/46 to 4/d ea 
al Biliosam Broase Wiru oe ee per iD, 1,84 4d. dec. 
r Steel, Magnet, in bars .. ee per ton “dé 
g Tin, Blook ( ) s ee 2 £294 £11 ine. 
a en Wire, Nos. 1 to 16 * ee per ib. 4u 
White Anti-friction Metals .. per ton £60 to £336 ee 
| ee 
Quotations supplied by— 
a G. Boor & Oo. g James & Shakespeare, 
e Thos. Bolton & Sons, Ld, h Edward Till & Oo, 
d Frederick Smith & Oo. i Bolling & Lowe. 
e F. Wiggins & Sona, l Richard Johnson & Nephew, Ld. 
f India-Kubber, Gutea-Peroha and n P. Ormiston & Sons, 
Telegraph Works O0., Led, rwr, & Oo. 


Heating Trains Drawn by Electric Locomotives. — 4 
report presented at the Atlantic City convention of the 
American Railroad Association, by the committee on design,’ 
Inaintenance, and operation of electric rolling-stock, is devoted 
entirely to the heating of passenger trains drawn by electric 
locomotives. According to the Elec. Railway Journal, early oil- 
fired boilers were abandoned owing to accumulation of carbon 
on the tubes, trouble with back draughts, and difficulty 1n 
regulating the supply of oil and water. Electric boilers were 
found to be expensive to build and maintain. An improved 
oil-fired boiler developed in 1916 and fitted to 29 locomotives 
is 39 m. diameter, has 1,380 copper tlues 30 in. long by 4 ‘2. 
diam., 436 sq. ft. heating surface, and a capacity of 2,20 
lb./hr. at H0 lb. pressure. Full steam pressure is developed 
within JO mins. from starting the tire, and steam 138 use 
instead of compressed air for atomising the oil directly a 
pressure of 50 lb. has been developed. ‘The steaming capacity 
of the boiler is increased 32 per cent. by providing free exit 
for gases from the outer tubes by raising the smoke box from 
1} in. to 10} in. above the top flue sheet. An important 
feature is the use of a superheater in conjunction with the 
boiler. About 15 deg. superheat is recommended ; this reduces 
fhe steam consumption required to heat cars, without damag- 
ing the steam hose and gaskets. This type of boiler 1s stan- 
dard for electric passenger locomotives on the New York 
Central: the Chicago, Milwaukee, and St. Paul; and the New 
York, New Haven, and Hartford Railways. It bas been 
adopted for the electrified zone of the Canadian Northern 
Railway. where the heating plant is on a trailer instea 
on the locomotive. In each case the cars are heated ie 
a steam-header at terminals before the engines are attache 
or are delivered properly heated by the steam locomotive. 
No complete data appear to be available concerning ue 
stemin requirements of coaches. ‘The fire risk of an oil-fire 
boiler is lower with gravity feed than with aar-pressure fe 
for the fuel. There are conditions, such as very long ie 
which make desirable the evolution of an electrically-hea 
boiler. i 
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THE STATUS OF AN ENGINEER: SOME 
LEGAL QUESTIONS. _ 


Frou A LEGAL CORRESPONDENT. 


In view of the fact that a Bill is shortly to be pre- > 


sented to Parliament to regulate the use of the title 
“ Civil Engineer,” it may. be useful to consider the 
matter in its legal aspect. ._ | 


Those who by education and training are justly © 


entitled to describe themselves as ‘‘‘ engineers ” are 
naturally jealous of the use òf that title; but at the 
present time the law affords them no protection. 
Anyone may call himself an “ engineer ” or a ‘‘ con- 
sulting engineer.” Nor is the professional conduct 
of an engineer in any way controlled by the legisla- 
ture. Touting and advertising offend against no 
Act of Parliament; and it is in this respect that for 
good or ill, there is a great difference between the 
brotherhood of. engineers arid the other learned 
professions. | | | 

Mr. Valentine Ball in his work ‘‘ The Law Affect- 
ing Engineers ’’ (p. 2) thus emphasises the differ- 
ence: ‘* The General Medical Council, for example, 
exercises certain disciplinary powers’ over registered 
medical practitioners. If a doctor is guilty of 
nefarious conduct in a professional respect he may 
be deprived of the right to practice.. It has been 
held, moreover, that the powers of this court are 
not limited to matters which’ would be dealt with 
in the Law Courts. Thus a doctor who advertises 
can be struck off the register. 

“Again, the State exercises control over those who 
practice dentistry. A man who improperly assumes 
the title of dentist may be struck off the register, 
while it has lately been decided that anyone who 
adopts a title which is calculated to lead the public 
to believe that he is qualified as a dentist in the 
popular sense may be prosecuted and fined. In the 
profession of the law the Incorporated Law Society 
can deal with solicitors, while the benchers of tne 
Inns of Court have power to supervise the actions 
of every member of the Bar. But the engineering 
profession has no domestic body to control and 
prescribe rules of conduct for its members.” 

. The first difficulty which occurs to anyone who 
desires to bring engineers under control is one of 
definition. The term ‘‘ civil engineer ’’ was defined 
by O. Masselin in his work on ** Responsabilité des 
Architects,” sec. 38, to be: ‘‘a man who has, or 
professes, knowledge of the design and construc- 
tion of works not falling within the definition of 
dwelling-houses and churches, or like edifices, t.e., 
of bridges, docks, harbours, railways, roads, em- 


bankments, water, drainage and gas works, and © 


factories.” 


To judge from the summary of the proposed Bill — 


which appears on p. 600 of the ELECTRICAL REVIEW 
for November 21st, it is not apparently proposed to 
define the term civil engineer, but to restrict the 
right to use that title to persons whose names appear 
on a certain register. In this respect the proposed 
legislation will be on the same lines as that which 
brought the Medical Register into existence. 

No doubt those who have framed or are to frame 
the Bill will be properly advised as to the words 
which should be used to secure protection for those 
whom it is intended to protect; but it is not an easy 
matter. At the most it is proposed merely to re- 
Strict the title of “civil engineer ’’ to those who 
Possess certain qualifications. 

_ Various cases decided in relation to medical prac- 
titioners, dentists, veterinary surgeons, and patent 
agents show how difficult it is to gain the desired 
object even by means of the most carefully selected 


words. One or two examples relating to patent 
agents deserve notice. The Patents and Designs 


. Act, 1907, provides that ‘‘ A person shall not be en- 


titled to describe himself as a patent agent, whether 
by advertisement, by description of his place of 
business, by any document issued by him, or other- 


wise, unless he is registered as a patent agent in . 


pursuance of this Act.” Contravention of this pro- 
vision may involve a fine of £20. In the case of 
Graham v. Tanner (1912), 24 T.L.R. 29, it appears 
that the respondent issued a circular to a person 
who had taken out a provisional specification in 
which, after describing his firm as ‘engineers and 
experts,” he continued: ‘‘ Our arrangements permit 
of us quoting the lowest charges for protection of 
inventions here and abroad. . . . We prepare com- 
plete specifications. . . . Our charges for preparing 
and filing specifications for home patents including 
stamp “duty (the charges were set out). Exclusive 
business relations and wide experience in patent 
matters qualify us to act as your confidential advisers 


and to carry out your instructions to the best ad- | 


vantage. . . . It will pay you to employ us as your 
agents.” On the document were printed by means 
of a rubber stamp the words: ‘ All ‘specification 
work prepared and revised by a registered patent 
agent.” Short of using the actual words it were 
difhcult to select language more apt to describe the 
alleged qualifications of the respondent. Yet it was 
decided by two judges that he had not described 
himself as a patent agent within the meaning of 
the Act. | 

The later case of Hans v. Graham (1914), 3 K.B: 
400, is even more striking. There the appellant who 


was not a registered patent agent, occupied premises 
on which were affixed the words ‘‘ Patent Agency”? - 


and ‘‘ Patents, Designs and Trade Marks.” It was 
held that he had not contravened the section. Mr. 
Justice Ridley said:. “ In this case { find it impos- 
sible to say that by the use of the words ‘ Patent 
Agency’ the appellant was holding himself out as 
a patent agent when in Kennard’s case’ ((1914) I 


K.B. 92) we held that to put up, the words ' Canine | 


Surgery ’ did not describe the occupier of the house 
as a veterinary surgeon.” 
It follows from these cases that merely to pro- 


scribe the use of the title “ civil engineer ” might — 


not effect the object of the promoters of the Bill. 
An unqualified man might put the following on his 
billhead: T. Jones, Engineer: Civil Engineering 
Ofhces at 404, Ludgate Hill, without contravening 
the provision. It would seem that some rather 
wider form of protection would be necessary involv- 
ing the use of language similar to that which is to 
be found in sec. 40 of the Medical Act, 1858. 


We do not know whether it is in contemplation to - 


formulate any rules of professional etiquette; but 
it is worth while reminding those who have this Bill 
in hand that certain rules were suggested by a 
special committee of the Institution of Civil Engi- 
neers in 1902. They were as follows : — 

1. No consulting engineer should solicit employ- 
ment as consulting engineer verbally, by letter, by 
agent paid by commission or otherwise, or by any 
other means. a 

2. No consulting engineer should answer adver- 
tisements for consulting engineers. 

3. No consulting engineer should advertise for 
employment. 

4. No consulting engineer should pay by commis- 
sion or otherwise anyone who introduces clients. 

5. No consulting engineer should receive trade or 


aes 


other discount, or surreptitious commissions or 


allowances in connection with any work which he 
superintends. 


6. A consulting engineer who is directly or in-’ 


directly interested in any contracting or manufactur- 
ing business should inform his client in writing what 


‘his connection is with such contractor. | 
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THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Inaugural Address ef Mr. Roger T. Smith, President. 
(Concluded from page 681.) 


But essential as cheap electricity is for railway electric 
traction, a cheap supply 18 only one anu possibly pot the most 
important requirement. 

‘he locomouve working costs of a steam railway such as 
has been taken as typical when comparing passenger with 
goods and mineral working is one-third of the total trattic 
expenditure incurred in working the railway including loco- 
motive repairs, Maintenance and depreciation, and, of this 
third, coal and water which were in 1913 one-third now 
amount to about two-fifths. Roughly, electricity correspon- 
dends to and replaces steain-locomotive coal and water in cost, 
so that for main-line electrification electricity will figure as 
something of the order of 13 to 15 per cent. of the total traflic 
costs of running the railway. 

To the railway what is of greater importance than the cost 
of electricity is security of supply, und the policy of the 
railway companies in building their own power stations and 
In wishing to keep those that they have built is chiefly for 
security of supply. 

Railways work under statutory obligations, and before they 
depend on others than themselves for their supply of tractive 
power they inust be sure that the supply will always be avail- 
able, in the quantities they require at any moment, and in 
case of curtailment of supply, that the railway has the first 
consideration. 

For railways taking a supply from other power stations 
than their own the geographical position of the latter relative 
to the railway is a matter of importance from the poipt of 
view of cost. The working-pressure transmission of a main- 
line railway is necessarily long and if, in addition, the sub- 
stations are a long way from the power stations one of the 
advantages in cost of supply of the large common power 
stations may be lost in the transmission. Knowing that the 
capital charges form at least 50 per cent. of the cost of elec- 
tricity, railways, like everyone else, are anxious to use stations 
equipped with the largest possible units of power so that the 
capital cost may be a minimum. In a recent paper* Mr. J. S. 
Highfield gave an analysis of present-day costs of stations and 
of generation which shows that a difference of £18 in the 
capital cost per kilowatt of load in favour of a station capable 
of supplying 50,000 Kw. above a station capable of supplying 
only 6,000 kw. of load was all wiped out by the cheapest pos- 
sible high-pressure transmission at 33,000 volts in a distance 
of 15 miles with underground cables and in a distance of 30 
mileg with overhead cables. 

The great capital cost of high-pressure transmission, coupled 
with the need for security, is the principal reason why rail- 
ways have in the past preferred stations on their own property 
in spite of the disadvantages of smaller units of power and 
hence higher capital and working charges than in large com- 
mon power stations. 

hope, however, that the working of the Electricity Act 
when it is passed may result in railways reaping the advantage 
of supplies from stations. of low capital cost per kilowatt, 
possessing considerable diversity of load, so situated that 
they may be able to supply electricity cheaply at the sub- 
stations, and so worked that the railway may have security 
of supply. 

We have in this country examples both of high-pressure 
direct-current electric traction and of high-pressure single- 
phase electric traction. Both have been successful, and it is 
quite possible that under certain conditions as great economy 
may be obtained by the use of single-phase current provided 
that a single-phase supply is obtainable at a price which com- 
pensates for the higher efficiency and less cost of the direct- 
current motor on the train, and the increased Josses in the 
return through the rails with alternating current. But in a 
majority of cases where economy was a first consideration 
careful estimates of both single-phase and high- or low-pres- 
sure direct-current traction have shown capital and working 
costs so decidedly in favour of direct current that those re- 
sponsible for the expenditure had no hesitation in adopting 
the latter svstem. 

Whether the railways are worked as a whole or as separate 
concerns, if main-line electrification 1s to be carried out it is 
necessary that an electric locomotive should work anywhere, 
and it is certainly desirable that one system should be adopted 
for the whole country for main line as apart from suburban 
traction. So far as our present knowledge goes the railways 
of the whole country would be more economically electrified 
by direct current than by alternating current. 

The Ministry of Transport will doubtless review the whole 
situation before coming to @ decision, but for the purposes of 
this address I propose to assume that any main-line electrifi- 
cation will be by means of high-pressure direct current. 

Although there are instances to the contrarv in Great 
Britain, it may be stated as a general rule for suburban ser- 
vice that it is not worth while to electrify for a service to be 
run by multiple-unit rolling stock unless a pair of tracks can 
be set apart wholly for the service. This condition obtains on 
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a majority of the main-line railways which have suburban 
electe services und on one of them, where the suburban elec- 
tric service interferes with the main line, a scheme 1s ready 
tor extensive alterations to ensure the isolation of the sub- 
urban tracks. In general it is fair to assume that whatever 
system or voltage is in use for suburban services, this will not 
interfere at all or only to a limited extent with main-line | 
electrification. 

At present there is no need to fix a standard pressure or 
pressures for direct-current main-line working, nor has the 
matter yet been sutficiently discussed. Presently it will have 
to be fixed, but nothing has yet been done in the way of rail- 
way electrification which anticipates a decision or will pre- 
vent it being decided entirely on its merits. On its Man- 
chester and Bury line the Lancashire & Yorkshire Railway 
has shown that the protected third rail designed by Sir Johu 
Aspinall can be used most successtully at 1,200 volts, and it 
is equally certain that, perhaps with some modification, it 
wil be as successful at 1,500 volts. ‘There are many places 
where overhead conductors are not desirable and others where 
they are not possible, and should this type of protected third 
rail be acceptable the maximum pressure at which it can be 
run will form the, or one, standard voltage. 

The fullest consideration will then have to be given 
whether a pressure of, say, 1,500 volts is high enough for 
main-line electrification or if double this pressure will be 
needed for overhead equipment. Fortunately this decision 
will not have to be taken in a hurry, but if two pressures 
have to be used for main-line electrification, locomotives must 
be able to use both. 

Suppose that a dozen contactors are wanted to control each 
pair of high-pressure direct-current motors at the lower pres- 
sure, then to enable the locomotives to work also at double 
this pressure some 30 contactors may be required. 

Speed control by shunting the field goes far to remove per- 
haps the only disadvantage of the series motor, namely, that 
it has only one speed for each load. In favourable cases field 
control may reduce rheostatic losses during acceleration by as 
much as 50 per cent., and the additional running speeds 
obtainable are essential for main-line working. 

The economy over the wearing away of wheel tires and 
brake shoes by turning the series electric motor into a shunt- 
wound generator and returning a part of the energy other- 
wise lost in braking to the line by regenerative electric brak- 
ing, is so obvious that it must always appeal to the engineer 
in spite of its difficulties. If it is required, then more con- 
tactors are needed, and should it be necessary to run a loco- 
motive at two direct-current pressures one double the other, 
to employ shunt field regulation and to have regenerative 
braking, the 12 original contactors may be multiplied by four 
at least to give the necessary changes in the connections. 

The cost and maintenance of so large a number of con- 
tactors becomes a serious item, and until considerable experi- 
ence has been obtained in their manufacture and maintenance 
they are the most likely source of failure. 

Much consideration must be given to these and other mat- 
ters before the standard pressures for direct-current main-line 


working can be settled, especially whether there shall be two 
pressures or only one. 


ELECTRICAL MACHINERY FOR HanpDiLInG Goons 
AND MINERALS. 


The limitations of an address do not admit of dealing ade- 
quately with the subject of railway eleetrical machinery for 
handling all sorts of general merchandise, goods and minerals. 
The subject is almost as essentially a railway problem as elec- 
tric traction, but only a few general remarks are possible. 

Perhaps it will surprise many electrical engineers to see 
from the table given for the use of electricity by 14 British 
railways that in 1918 these railways required 118,000,000 
kKW.-hours for lighting and power; 29 per cent. of this was 
purchased and the annual one-hour load factor of this was 
18 per cent. It will be appreciated how ditticult it is to get 
the maximum one-hour demands correctly, and this is pro 
bably too low. The annual one-hour load factor of the elec- 
tricity generated by the railways for lighting and power was 
32 per cent., varying from a minimum of 10 per cent. to 4 
maximum of 48 per cent., and for the whole use generated 
and bought 26 per cent. , 

Tt is interesting to note from the American return that their 
load factor for lighting and power is appreciably higher and 
of the order of 45 per cent. ` 

The proportion of the total Kw.-hours used in railway docks 
and in goods stations and yards may not be very great, but 
at the present time much attention is being paid to the 
mechanical handling of goods. 

General merchandise is carried by railwavs at rates which 
may or may not include collection and delivery by the rail- 
wav. A large proportion of the general merchandise 18 both 
collected and delivered, and the general internal trade of the 
country has during very manv years been built up on this 
method, resulting in the handling of a vast number of pack; 
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ages of all sorts, shapes, sizes, and weights, each of which 
bas to be checked ın the goous station wito its consigninent 
pote. This demands a special stutt of inen In & goods swwuion 
lor examining each article. Any method of handling goods 
mechanically Will not dispense with these men, and the laster 
goods are moved m the station the more men Will be re- 
quired to exaunne and check them, otherwise the speed of the 
nananng machinery will depend on the speed of the checkers 
and callers oft. 

‘he whole railway methods of handling and hauling goods 
traine have been built up gradually to suit the traders re- 
quirements, aud it lust not be lorgotten that, however much 
those requirements and the corresponding railway methods 
inay be criticised, any complete system of mechanical handling 
inust change the trader's methous of conducting his business, 
which 1s a far bigger matter than the design and installation 
ot the mechanical appliances. 

Under the present methods of working railway engineers 
have designed many schemes of conveyors and transporters 
which have been carefully considered, but few if any of them 
have been commercially acceptable. 

In dealing therefore with general merchandise, where 
baskets of tomatoes or bags of potatoes may be followed by 
a ton of glass or a summer house, the mechanical appliances 
in goods stations consist generally of machinery for dealing 
With articles too heavy to be moved by hand. Fast travelling 
and traversing overhead electric cranes are ideal for this pur- 
pose since the goods platforms are left quite free. Without 
going into the reasons which usually require that in a goods 
station the roof stanchions which also support the crane 
gautry are spaced down the middle of a platform, it is be- 
coming usual railway practice to attach a revolving jib to the 
bottom of the crab. This jib passes between the stanchions 
and is of such a length that the hook can command a siding 
or a cart road beyond the crane gantry on either side. 

Until the entire habits of the traders are changed it does 
not seem possible to deal with general merchandise wholly by 
mechanical means, much as 1t would be to the advantage of 
the ralways to do so. If it were possible the engineering 
problem with electrical machinery is quite straightforward. 
in a busy goods station in the west where two overhead 
cranes with uuderhung revolving jibs command the platforms, 
sidings and cart road and are generally in constant use day 
and night, careful checkings have shown that not more than 
3 per cent. of the total weight of general merchandise handled 
in any one day is moved by the cranes. Where existing build- 
ings do not allow head rooin for overhead cranes or runways, 
electric jib cranes either fixed, or travelling on a mono-rail, 
are the only lifting appliances available, but they are a very 
poor substitute for the overhead travelling crane. 

Travelling appliances transfer the goods from wagon to cart, 
or vice versa, und the overhead travelling crane comes to the 
wagon Wherever it is and goes to the cart wherever it is, or 
vice versa. Power appliances are also required to move the 
wagons themselves, either full or empty, and include electric 
wagon lifts Where station and yard are at different levels, 
wagon traversers to transfer wagons to or from any siding, 
turntables and capstans, and examples of such electrical ma- 
chinery are to be found all over the country. A great deal of 
trouble has been taken to render the Clyde type of electric 
capstan snitable for railways. This capstan has a steel wire 
rope fixed to a free barrel, the barrel being clutched to the 
motor through the reduction gearing only when current it 
applied. As compared with the usual type of capstan with a 
barrel permanently connected to the gearing and a hemp rope 
slipping on the barrel the saving in the cost of ropes is from 
50 to 9U per cent., and this saving generally more than pays 
for the energy, which is reduced by õ0 per cent., as also is 
the power. 

In a goods yard the Goliath type of overhead travelling 
crane with a crab traversing along a bridge carried by a leg 
at or near each end and spanning one or more sidings and a 
cart road is the most useful loading and unloading appliance. 
The whole structure travels up and down the yard and with 
electric capstans usually completes the yard equipment, 
though one or more jib cranes at points inaccessible to the 
traveller tnay also be necessary. Some very fine examples of 
Goliath electric cranes up to about 50 tons’ capacity are to be 
found in our railway yards. 

When instead of general merchandise of all sorts of shapes, 
sizes and weights special goods of nearly uniform size and 
weight have to be dealt with in large quantities such as bales 
of cotton, cases or boxes of food or merchandise; coal, ores 
or other minerals and grain of all sorts the whole can be 
loaded, transferred and unloaded mechanically and electrical 
machinery is by far the most suitable where the work cannot 
be done by gravity. Doubtless a great deal remains to be 
done in the application of conveying or transporting ma- 
chinery for such purposes, and this especially applies to docks 
and harbours, although several railway docks are well 
equipped with electrical machinery. 

For dealing rapidly with large quantities of material of 
about the same size and weight, it is possible to design a 
conveyor to meet almost any requirement, supplemented with 
apparatus for loading on to the convevor and for receiving the 
conveyed material. Excellent examples of conveyors for deal- 
ing with coal, ore, china-clav and other minerals have heen 
provided by railways at their docks or harbours, but much 
remains to be done. 


GENERAL Use or ELECTRICITY BY RAILWAYS. 


In addition to a large electric lighting load and a certain 
amount of heating and cooking, electricity is also used by 
railways for opening and closing Scherzer bridges, for work- 
ing all classes of general machinery and in most departments 
of their locomotive, carriage and wagon works for driving 
machine tools, while the use of the electric vehicle from a 
5-ton lorry to a platform trolley is increasing rapidly. — 

A word muy be said about electric-train lighting, which 18 
one of the most difficult problems with which railway elec- 
trical engineers have to deal. The electrical apparatus 18 an 
automatic central station, which ought to run for a month 
without attention. Essentially it consists of a battery, with 
a dynamo and with control gear to render the output of the 
battery continuous. By the use of the variable-speed dynamo 
in which the voltage is roughly cqnstant, or under control be- 
tween a lower limit and the maximum obtainable speed, the 
power taken from the locomotive driving each dynamo 
through a carriage axle may be reduced to reasonable dimen- 
sions. Railwaymen have been so intent on getting the whole 
plant reliable that not enough attention has been paid to 
economy in power. Experiments with different dynamos 
show for the variable-speed type at high speeds a saving over 
the non-variable speed type of some 40 per cent. in the power 
taken from the locomotive for lighting. 

Railway electrical engineering is a special branch of the 
profession demanding as much knowledge as can possibly be 
obtained of general railway conditions. An engineer requires 
all his youth for his engineering training and most of his 
manhood and middle age as well. He can usually only hope 
to pick up a smattering of general railway knowledge at 
second hand, and his success as a railway electrical engineer 
will largely depend upon his ability to absorb the knowledge 
and experience of his colleagues in other departments and 
from the railway staff in general. Railway electrical engi- 
neering, apart from telegraphs and telephones, is almost 
wholly a developmnent of this century, and it has undoubtedly 
proved its usefulness. But it depends as much on the per- 
sonal character as on the professional ability of railway elec- 
trical engineers and on their honesty in solving the many pro- 
bleis which are set them by the management whether 
railway electrical engineering serves the railways, and 
through them the community at large, in the way in which 
it ought to serve both. I hope that this Institution will take 
a larger interest than it has done before in railway electrical 
engineers and that they in turn will in Increasing numbers 
support this Institution. 


IRISH CENTRE. 


Mr. R. TanuaM, chaniman of the Irish Centre (Dublin), de- 
livered his inaugural address at a meeting held on October 
löth. In the course of his address he said: * The country ìs 
to-day compelled to consider the subject of fuel economy. 
The value and necessity of developing our peat and water re- 
sources has been shown on several occasions. The former 
may ultimately be the solution of power distribution in Ire- 
land, the latter, where within reasonable distance from the 
place of demand, and where the whole of the power can be 
absorbed during the day and night, should be iuimediately 
developed, linked up electrically and connected to existing 
steam stations, and we should also look into the question of 
adopting suitable apparatus and methods for using different 
kinds of coals not hitherto regarded as suitable or commer- 
cially available. The three natural resources of power in 
Ireland, namely, peat, water, and coal, have recently been 
the subject of investigation by three separate Government 
Committees, and their reports ure awaited with the greatest 
interest. This country 1s at the mercy of every strike or 
industrial disorganisation, and it is not possible to build up 
sufficient reserve stocks. Great Britain may have to reduce 
our fuel requirements at any time, and facilities should »e 
granted towards the rapid developmnent of our power re- 
sources. Every power station and consumer of coal has had 
to adopt means of more ethciently utilising supplies, and [I 
would like to refer brieily to the results obtained in electric 
power Stations. ‘The progress that has been made and the 
Increased efficiency obtained with the growth of the power 
station industry is remarkable; the power station industry 
has now become a necessity to the economic life of the nation. 
We have in Lreland 13 power stations using coal and furnish- 
ing technical returns to the Board of Trade Coal Mines 
Department. During the year ended March, 1918, the total 
number of units generated by these stations amounted to 
50,159,700. The total consumption of coal in the 13 stationg 
amounted to 117,640 tons. The following year ending March, 
1919, the number of units generated was reduced by 3,119,365, 
and a saving of 5,667 tons of coal effected. Electric power 
stations in Great Britain and Ireland using coal or coke fired 
boilers have been divided into areas and groups. Area No. 
% denotes Ireland, and the figures obtained last year give 
her twelfth place on the list of areas arranged in the order 
of lowest area average for lb. of fuel consumed per unit 
generated, and seventeenth place on the list of areas arranged 
in the order of highest thermal efficiency. The average con- 
sumption of fuel per unit generated in Ireland last year was 
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4.5 lb., and in the United Kingdom 3.459 Ib. The average 
calorific value of the coal delivered at my station during the 
year ending March, 1918, was 11,050 therms per lb., and 
last year the average fell to 9,840 thermis per lb. The thermal 
etiiclency of this station during the tirst-mentioned year was 
9.02 per cent. and last year 8.9 per cent. ‘The coal consump- 
tion per unit generated increased from 3.41 Jb. in 1915 to 
3.9 in the year ending March, 1919. The number of therms 
used per watt-hour generated was 37.68 and 38.77 respectively, 
for the two years under review. These tigures may be taken 
as the best that can be obtained in Ireland under prevailing 
conditions In stations using coa!-fire boilers. The highest 
thermal efficiency of any power station in Great Britain and 
Ireland generating between 3 and 15 million units per annuin 
during the year ending March, 1919, was J1.19 per cent., and 
the lowest fuel consumption per unit generated was 2.6L lb. 
There are 114 power stations in this group, and four of them 
are situated in Ireland. For power stations generating be- 
tween 15 and 50 million units per annum—and in this group 
there are 53 stations—the lowest fuel consumption per unit 
was 2.19 lb., and the highest thermal efticiency 14.05 per 
cent. Altogether there ure 438 power stations included in 
the complete summary of the coal imines department, 
Eighteen of these are stations generating over 50 million 
units per annum, and the total number of units generated last 
year by these 15 stations was 2,038,492,583, while the total 
for the whole 438 stations was only a little more than double 
this figure. The highest thermal efficiency obtained last year 
at any station In Great Britain was I3 per cent., and the 
lowest fuel consumption per unit generated 1.8 1b. Members 
will have noted the remarkable results concerning the work- 
ing of the Conners Creek power station where the kwW.-hour 
is venerated for a consumption of 1.42 1b. of coal, and electrical 
engineers hope to keep on improving etticiency to reach the 
ideal now desired, viz., one KW.H8. delivered on the switch- 
board for each pound of coal consumed. Your past chairman, 
the late Mr. J. P. Tierney, in his address referring to the 
electrification of railways, gave 6 lb. of coal per Lorse-power- 
hour for steam locomotives. If we take figures for power 
stations and distribution efficiencies now admitted to be 
within the range of established working conditions, we have 
1.8 lb. of coal per unit, allowing about 10 per cent. for falling- 
off of plant efticiency and varying conditions of operation, we 
arrive at a figure of 2 lb. of coal per Kw.H. The efticiency for 
conversion and line losses representing American railway 
practice are as follows: Step-up transfuriners 98.5 per cent., 
step-down transformers 97.5 per cent., conversion plant 88 
per cent., trolley line 90 per cent., electric locomotives 88 per 
cent. The combined efliciency from the switchboard to the 
draw-bars of the electric locoinotive works out at 63.4 per 
cent. We thus arrive at a figure of 2.35 1b. of coal per horse- 
power-hour at the locomotive. It would appear from this that 
coal conservation by electrification of railways is likely to be 
carried through at a rapid rate in the near future, particularly 
on suburban lines and where a large amount of shunting 
work has to be done, and most of the fuel saved would be 
high grade coal. There is more than one railway in our own 
country where an immediate saving of coal could be made, 
and I believe a profitable result would follow electrification 
of a portion of our local Jines. Main line electrification will 
also offer considerable opportunity for coal conservation, and 
in this connection we may expect to hear of several interest- 
ing propositions besides electrification by means of the sta- 
tionary power house and transmission lines. The thermal 
efficiency is a Very important measure of progress: 18 per 
cent. was the highest attained last year in Great Britain 
and 8.9 per cent. in Ireland. In America during 1918 a 35,000- 
KW. unit reached a thermal efficiency of 21.6 per cent.: the 
steam turbo-generator unit has not yet reached its maximum 
efficiency, and in the near future 26 per cent. will easily 
be realised. The economies offered by large power stations 
reflect the greatest credit on all concerned, aud when you 
compare the above figures with the small stations consuming 
from 10 to 20 1b. of coal per unit. it is not surprising that 
the tendency is towards the compulsory closing down of such 
stations. The development of the turbo-generator has been 
very rapid, and it is a record of prograss that cannot be ex- 
celled in any other branch of engineering. This is not the 
end, for we are promised increased efficiency by the use of 
higher steun pressures and temperatures and by “ bleeding 

or tapping the turbine at two or more places, placing heaters 
IN series, pumping the condensate through them in contra 
How and direct from the condensers to the boilers. The 
economiser might be retained as a form of air heater, the 
air being heated by the gases and delivered to the boiler for 
combustion purposes: In the Conners Creek power station 
the heated air coming from the electric venerators, steam 
pipes, &e., is led to the boiler furnace because for each KW. 
generated about 100 B.T.USs can be recovered. Another 
progressive proposal is Mr. Emimett’s two fluid method, 
using mercury and steam. He superimposes on the steam 
temperature a hich temperature by the use of mercury vapour, 
The expected efficiency is very great, meaning some 40 per 
cent. saving in fuel: but progress has been delayed by pres- 
sure of war work. Botler-house improvements bave also made 
great advances. The design and operation of automatic 
stokers, steam-raising devices, recorders, and auxiliaries have 
contributed considerably towards improving thermal efficiency 


Boilers are now installed in Great Britain for an evaporation 


of 80,000 lb. per hour, and some are capable of an overload 
duty of 104,000 lb. of water per hour from and at 212 deg. F. 
In America at Detroit peak load duty of 100,000 lb. per hour 
per boiler is carried, and up to 160,000 lb. per hour expected. 
Boiler working pressures are also on the increase; at Glasgow 
975 Ib. per sq. in. is to be used at the new Dalmarnock station. 
At Carville power station 275 lb. per sq. in., and for the new 
Barton station at Manchester a boiler pressure of 375 lb. per 
sq. in. is contemplated. At Detroit station plant is working 
at 350 lb. per sq. in., and at the B.T.H. Co.’s power house at 
Rugby there is a JoU Ib. per sq. im. pressure plant, with 
Babcock & Wilcox self-contained marine type boilers. After 
four years’ continuous working, everything appeared satis- 
factory, and the turbine blading was found to be in trst- 
class condition. There are 217 self-contained boiler units 
actually in operation, and the capacity of these boiler units 
varies from 25,000 to 90,000 lb. evaporation per hour. I refer 
to these installations to draw attention to the efforts that 
engineers are making towards conservation of resources and 
providing power at a cheaper rate. I am preparing a high- 
pressure boiler turbo unit scheme to compare with the running 
of present plant at my station, and with a view towards 
increased economy in connection with future extensions. The 
use of low’ yrade fuel is worthy of close investigation in this 
country particularly. Investigation into production and 
methods of utilising low grade fuels and developments in 
other countries have demonstrated that the use of such fuels 
may be made to afford economies. . Burning coke breeze and 
burning Irish anthracite is not quite the same proposition, 
although the average percentage of volatiles in each is about 
the same, there is a considerable difference in the physical 
properties of coke breeze and anthracite. We want to burn 
at least 25 lb. of coat per sq. ft. of grate per hour. The 
makers of the forced draught travelling-grate stokers claiu 
that their stokers will burn Irish anthracite coal at this rate, 
and I understand a number of these stokers are at present 
being installed at the Corporation electricity works. Amongst 
the many other methods suggested for more efticicntly utilis- 
ing our fuel resources may be mentioned powdered fuel. In 
America the consumption of coal in powdered form is about 
10 million tous per annum, the consumption approximately 
running out as follows: Manufacture of cement, 6,000,000 
tons; iron and steel industry, 2,000,000 tons; production of 
copper, 1,500,000 tous; generation of power, 200,000 tons. In 
addition, the use of fuel in this form on board ship 
and op locomotives is now under way. Recent advances in 
this method of burning fuel have shown marked economy, and 
it will likely be more widely used when it 1s better understood. 
The powdered fuel system is worthy of careful investigation 
in this country, and should receive financial aid from the 
Local Advisory Committee of Scientific and Industrial Re- 
search on the lines already granted for industrial research. 


THE ‘ROADS AND TRANSPORT CONGRESS 
AND EXHIBITION. 


THE problems of transport in this country are becoming more 
serious day by day. The Roads and Transport Congress and 
Exhibition, which was held at the Roval Agricultural Hall, 
Islington, London, N., trom November 20th to 27th, proved, 
therefore, of wide interest. It was the second venture or- 
ganised by the County Councils Association, and was inaugu- 
rated by a luncheon at the Holborn Restaurant, presided over 
by the Earl of Dartmouth, and attended by Sir Eric Geddes, 
Minister of Transport, who accepted the presidency of the 
exhibition. In view of the prominence of the housing ques- 
tion, arrangements were made with the Institution of 
Municipal and County Engineers for a Housing Conference 
to be held on November 27th and 2th, which was addressed 
by Dr. Addison, Minister of Health. A conference was also 


‘held by the London “ Safety First” Council on November 


22nd, when Mr. A. E. Blain gave an interesting account 
of the commencement and work of the movement. Confer- 
ences were held daily at which the subjects discussed in 
cluded: Concrete roads, asphaltic maeadam (bituminous) 
roads, the consolidation and amendment of the IJlighways 
Law, single and double bituininous road surfacing, conditions 
under which heavier types of vehicles might use roads, 
weight, construction, and speed of vehicles in relation to 
construction and inaintenance of roads, and provisions for 
future development of tratte. 

The gallery of the main hall was taken up by the Public 
Works Exhibition, organised by the Municipal Agency. Ltd., 
and in the main hall was staged a representative collection 
of British-made commercial road vehicles, steam, petrol, 
petrol-electric, and electrically driven. In addition, the exhi- 
bition comprised materialsand plant for the making, mainten- 
ance, and cleansing of roads. The. main features of the 
electric vehicles will be familiar to our readers: they formed 
representative exhibits of most of the leading firms in the 
industry. 


Messrs. RICHARD GARRETT & Soxs, Lro., Leiston, Suffolk, 
had on view a 2.5-ton electric lorry fitted with an electrically- 
operated end-tipping wooden body, with fixed sides and 
hinged tailboard. The speed on good level roads is 10 m.p.b., 


K5 
T 


Vol. 85. No. 2,193, DECEMBER 5.1919.) THE ELECTRICAL REVIEW. 733 


and the distance that can be travelled without recharging 
is between 35 and 40 miles. The standard inside platform 
dimensions are 10 ft. 9 in. by 6 ft. 6 in., the overall length 
being 15 ft. 6 in., and width 6 ft. 11 in., with a wheelbase 
of 10 ft. 5 in. Solid rubber tires are fitted, single to the 
front and twin to the hind wheels. Over the drivers’ seat 
a cab and awning is built; semi-elliptic springs are fitted to 
both axles, which are of steel and run in- roller bearings. 
All working parts of the steering gear have case-hardened sur- 
faces. The transmission is double reduction by silent chain, 
in an oil bath, from the motor to the countershaft, and con- 
tinued by silent roller chains to the road wheels. The con- 
trolling gear gives six speeds forward and four reverse; it is 
fitted with trip gear. arranged to automatically cut off the 
current immediately the brakes are applied, and rendering 
it impossible to restart until the brakes are released. Both 
the double external contracting footbrake and the internal 


expanding hand-operated emergency brake operate on brake 


Fic. 1.—GARRETT 3.5-TON ELECTRIC LORRY. 


druins on the rear wheels; all brakes are lined with ‘* Ferodo,” 
and lubricators are fitted to all moving parts. The 44-cell 
Ironclad-Exide battery is of 193 amp.-hour capacity, while 
the series-wound motor is capable of an overload of 300 per 
cent. for reasonable periods. A receptacle for an E.V.C. 
charging plug is provided, while a speedometer, hydrometer, 
indicating instruments, lamps, horn, and all the usual tools 
and accessories are supplied with the vehicle. We were unable 
to obtain a photograph of the vehicle actually exhibited, 
which was manufactured for the Glasgow Corporation, but 
fig. 1 illustrates a 3.5-ton model that was supplied to the 
Great Eastern Railway Co. 

Messrs. TILLING-STEVENS, lp., Maidstone, exhibited a 2.5- 
ton chassis fitted with hand-operated tipping wagon body and 


a petrol-electric fire tender with escape, the ladder being of. 


the 35-ft. trussed pattern on brass stanchions, with roller. 
An interesting feature was the independent electrically-driven 
pump of the two-stage type with a capacity of 350 G.P.M., 
and constructed entirely of bronze. The vertical motor and 
centrifugal pump are carried as one dismountable unit on a 
light 2-wheeled trailer which can be quickly mounted or 
dismounted from the rear of the engine. This is accom- 
plished by means of a light pair of ramps, permanently fixed 
to the rear of the chassis and at such height that when the 
unit is rolled up it will slide up the ramps and be held in place 
by a pair of automatic clamps. The pump drive is by shunt- 
wound, ventilated electric motor and two cable drums are 
provided, each carrying 100 ft. of twin cable. Several ad- 
vantages are claimed for this arrangement apart from mobility 
at the actual scene of the fire. By having the pump and 
motor vertical it is possible to place the pump very near the 
ground, thus reducing the suction lift and keeping the centre 
of gravity of the unit low. The absence of mechanical con- 
nection between the engine and pump and the use of electric 
regulation renders the speed of the pump controllable to suit 
the varving volumes of water pressures without sacrificing 
H.P. The chassis is of the company’s well-known _petrol-elec- 
tric type, fully equipped with C.A.V. electric lighting. The 
wheel base is 14 ft. 6 in.. and the maximum length 19 ft. 3 °. 
The frame is of pressed steel throughout, each of the main 
side members being pressed from one solid steel plate. The 
dynamo and motor are carried on two longitudinal sub-mem- 
bers. The engine. which is on 3-point suspension is of 45 
to 50 H.P. four-cylinder enclosed vertical type with a bore of 
5 in. and a stroke of 6 in. The evlinders, water-jacketed, are 
cast in pairs with the inlet and exhaust valves on the near 
side. The valves are of large diameter (tha inlet and outlet 
valves being interchangeable) operated by a single camshaft, 
and easily accessible. The oil is circulated by a gear pump, 
the lubrication of the engine is entirely automatic, and is in 
no way dependent upon the driver. The ignition is by Thom- 
son-Bennett H.T. magneto, driven from the camshaft by an 
enclosed skew gear. The magneto is easily removable, and 
can be replaced without. disturbing the timing. As the 
magneto runs at right angles to the engine the contact breaker 


Is very accessible for inspection. ‘‘ Sphinx ” sparking plugs 


are screwed into the valve caps. The cooling water circu- 
lating pump of the centrifugal type is driven from the same 
skew gear as the magneto. The controller and speed regulator 
are carried in separate aluminium cases. The controller is of 
the tramway type with screw adjustment to the contact 
fingers. The speed regulator is of the multiple contact type. 
and operates by varying the resistance in the shunt field of 


Fics. 2 aND 3.—PETROL-ELECTRIC FIRE ENGINE. 


the generator and by shunting the series field of the motor. 
Easily renewable resistance units are fixed on the base of this 
controller. The switches are constructed entirely of metal 
and micanite, no insulating compounds being used. The 
drive from the electric motor to back axle is by means of a 
propeller shaft fitted with universal joints. at each end, and 
the back axle is worm: driven, the worm being placed above 
the worm wheel. The steering gear is of the Ackerman type, 
with irreversible. worm and sector which are enclosed in a 
dust-proof and oil-tight, casing. Fig. 2 shows the Tilling- 
Stevens petrol-electric fire- engine, while fig. 3 illustrates the 
method of detaching the motor-driven pump. 


Messrs. Dennis Bros., Lrp., Guildford.—Included in this 
exhibit was a tower wagon mounted on a subsidy chassis, and 
fitted with Rawlinson elevator gear, of the central screw type, 
which can be operated by one man. The extended height 
to floor of platform is 19 ft., and the closed height 13 ft. 10 in. 
The machine is fitted with a 45-H.P. 4cylinder engine, the 
cylinders being cast in pairs of the T-headed type. The mag- 
neto is driven by a cross shaft in front of the engine. The 
final drive is by overhead worm, contained in a housing 
forming part of the axle casting lid. The standard wheels 
are of the cast-steel tubular-spoke type, and large-diameter 
brake drums are fitted to the rear wheels. The gear box 
gives four speeds forward and reverse. 


Tae Lacke Motor Car Co., Lad., 78, York Road, King’s 
Cross, London, N.1, in addition to other vehicles was also 
showing a tower wagon suitable for tramway and other 
overhead work. A feature of the machine is its light yet 
strong construction, the various sections being framed in ash 
and tied together by steel rods. 


Messrs. Boutton & PauL, Lrp., Norwich, had on view a 
working exhibit of the ‘* Chaine-Helice”’ liquid elevator, 
which was brought out in France in 1910. Theeelevator is a 
simple and cheap means of raising water from wells, and a 
large number of installations were used by French and 
British engineers at the front. The elevator is simply placed 
on the top of the well, and the spiral chain lowered, when 
water can be pumped immediately. Installations have been 
made in wells 240 ft. deep without the necessity of descend- 
ing the well at all, and deliveries of 7,000 gall. per hour can 
be obtained. The method of working is an endless chain 
carrying spiral coils, single or multiple, according to the 
amount of water required. A grooved pulley operates it 
from the top of the well, and a corresponding grooved pulley 
is suspended in the loop at the bottom of the well to keep 
it taut. The water is entrapped in the interstices. of the 
spiral by capillary attraction, and is lifted until as the chain 
nasses over the pulley at the top it is thrown off by centri- 
fugal force. Figs. 4 and 5 show the construction of the 
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endless spiral chain, while fig. 6 shows the elevator ready 
for operation. 
Amongst the advantages claimed for this form of pump 
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igs. 4, 5, ASD 6.—CHAINE-HELICE PUMP. 


are its simplicity, absence of piping, cups, rubber, and valves; 
there is no fear of freezing, and the length of chain can be 
easily adjusted according to water level variations. 

(To be continued.) 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit lars of new or improved 
devices and apparatus, which will be published if considered of 
sufficient interest, 


The ‘‘ Overseas ’’’ Water Heater. 


The ‘‘ Overseas’ safety water heater, made by the OvER- 
SEAS ENGINEERING Co., Lrp., 75, Curtain Road, London, E.C., 
will give, it is claimed, hot water instantly, merely by turn- 
ing the switch, the continuous running water being fresh, 
drinkable, and either hot, warm, or cold, as desired. There 
is no need to run any cold water away first, and the heater 
only consumes energy whilst hot water is being drawn. The 
device, fig. 1, is a nickel-plated brass fixture, and is completo 
with 3 ft. of nickel-plated flexible armoured wire, plug, and 
wall socket, so that it can be readily installed. The heater, 
which weighs about 2.5 lb., will operate on either A.C. or 
D.C., but the heating element will have a longer life on A.c. 
as electrolysis does not occur. Both terminals are earthed 
through the water, so that it is electrically safe, and in 


3o 
Fic. 1.—TuHe “ OvERSEAS ” ELECTRIC WATER HEATER. 


addition it is claimed that the water is electrically sterilised : 
“7 gallons may be heated per hour to 82 deg. F.. or 6.5 val. 
lons to 165 deg. F. with the water supply at 52 deg. F. The 
consumption of electricity varies with the water heated: 7 
amp. are consumed at 220 volts and 14 amp. at 10 volts. At 
the upper joint the rod, which is in reality a valve stem. :s 
connected to a snap switch which thereby controls not only 
the electric current, but also the flow of water. The snap 
switch has four positions; in onlv one of these is the heater 
coll vonnected to the electric circuit. In two of the positions 
the water is turned off, while ip the other two water can 


flow. The arrangement is such that the electric circuit cannot 
be completed unless water is flowing. There is gufticient play 
in the toggle-joints to permit adjustment of the rate of flow 
within certain limits, thereby regulating the temperature 
attained by the water before it issues from the spout. The 
device is economical, inasmuch as the water is heated only 
when desired, there being no stored volume from which heat 
is radiated. One turn of the switch starts the flow of water, 
and at the sume time makes the necessary electrical conne- 
tion; a second turn shuts off the flow of both water and 
electricity. Cold water is obtained from the same tap by a 
third turn of the handle, by which the flow of water only 
is started, and no energy is consumed. A fourth turn again 
stops the flow of water. 


Outdoor Lightning Arresters. 


For the protection from lightning of electrical plant and 
apparatus connected to D.c. overhead lines at pressures up 
to 650 volts the most satisfactory method is to use a magnetic 
blow-out arrester. In some of the existing apparatus of this 
description the blow-out coil is in series with the air gap, 
thereby introducing inductive resistance in the earth circuit. 
To overcome this objection the Generar Evectric Co., Lib., 
67, Queen Victoria Street, E.C. 4, has designed an arrester, 


Fig. 2.—G.B.C. Maasetic BLOW-OUT LIGHTNING ARRESTER. 


fig. 2, known as the O.K.M. type. In this the energising 
current for the blow-out magnet is shunted from a non 
inductive resistance in parallel with a second air gap, and 
thus an effective magnetic blow-out is obtained without 
obstructing the path to earth for a discharge. In addition 
the following points in construction should be noted. The 
two pairs of horns are shielded with fireproof shields. The 
non-inductive resistance is placed on one side of one pair of 
horns, and the blow-out coil is placed on one side of the 
air-vap on which it is to act—the two pole-pieces of the 
magnet voke being arranged right and left of this gap and 
resting flat against the insulating shields. This arrester Is 
Mounted complete in a cast-iron box with rainproof cover 
and two fixing lugs for mounting on a pole or outside a wall; 
it weighs complete 38 lb., and measures 134 in. by 7% in. by 
64 in. 


The Dispersive Mazdalux Reflector. 


A new pattern of industrial Mazdalux reflector has recently 
heen developed by the BritisH THomson-Houston Co., LiD., 
77, Upper Thames Street, E.C. 4. This is known as the dis- 
persive Mazdalux reflector. tig. 3; it is made in four sizes from 
134 in. to 22 in. diameter for half-watt type Mazda lamps 
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Fic. 3.—Disrersive Type Mazos Meran REFLECTOR. 


of from 60 to 1,500 watts. Dispersive, of course, describes 
the light distribution given, which is midway between the 
extensive and intensive form of distribution. For uniform 
illumination these dispersive units should be spaced a dis- 
tance apart equal to l; times their height above the working 
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plane. The angle of “cut-off” is 85 degrees, so that this 
retlector is particularly suited to conditions requiring the 
illumination of vertical surfaces. The reflector is made of 
sheet steel, stiffened with a beaded lower edge, and accurately 
formed to give the dispersive distribution. The interior is 
finished with white vitreous enamel, and French grey enamel 
protects the exterior. The reflector has a deep skirt, the 


Fig, 4.—Potar Curve ov DisrerstVE MAZbALUX REFLECTOR 
AND Mazpa HALF-WATT Lamp. 


object of which is to increase the dispersion of the light rays 
to an extent impossible with other types of half-watt Jamp 
reflectors. Dispersive Mazdalux reflectors are supplied in 
a modified form (known as the ‘ Dispersa ” lantern) with 
weatherproof housing made of cast iron, for outdoor use. 


Studio Arc Lamp. 

Messrs. B. J. Hats & Co., Lro., of Chalfont House, Great 
Peter Street, London, S.W. 1, bave on view at their office a 
novel form of are lamp designed for film studio and photo- 
graphic purposes. The special feature of this lamp, which is 


Fic. 5.—HaLL Stupio Lamp. 


illustrated in fig. 5, is a horizontal arc with uninterrupted 
illumination on the under side. The lamp has been designed 
and built at their own works, and a patent has been applied 
for. Readers are invited to go and inspect ıt. 


Synthetic Ammonia.—M. Georges Claude recently showed 
that it was not only possible but easy to produce and turn 
to industrial uses pressures of 1,000 atmospheres and more. 
M. Claude has now succeeded in applying these very high 
pressures to the synthetic production of ammonia. Under 
the new conditions discovered by him the combination of 
hydrogen and nitrogen takes place with such intensity that a 
very small apparatus is capable of a considerable output. 
Whereas the German chemist Haber only obtains one-third of 
u gramme of ammonia per catalytiy gramme, M. Claude 
obtains ten grammes.—The Times, oe 


THE ELECTRICAL TRADES BENEVOLENT 
INSTITUTION. 


List of further contributions received and promised up to 
November 28th in connection with the Annual Festival, 1919: 


CHAIRMAN'S LIST. | ADDITIONAL TO MR. H. 
Amount previously pub- BEVIS’S COLLECTION. 
lished ” -sxsieeveveassasectees £326 11 6 Amount previously 
Pearston, Osborne —..... wo 1 1 0 published oo... ees cues £61 9 O 
Graham, E. A. c.cccsceseseees 22 0 Pirelli-General Cable 
Jliggs & Hill wo... eeeee 22 0 Works, Ltd. seseo 23 0 0 
lyes; Se Pe oneco 010 0 Bles, D., & Sons ............ 110 
Piper, J. R. asevcesvesensctee 010 0 —— 
Gent & Hurley .eesessess 550 £87 10 0 
Keighley, L. (Miss) ......... 010 0 
Langridge, E. (Miss) ...... 010 0 
Kirk, A. cdevseicecatessccttssence 010 0 
Mann, M. M. assesses 010 0 BREN, 
Tavener, W. Je aeee 010 U MR. J. Y. FLETCHER'S 
Ellison, R. Be cesccssseeees 010 0 | COLLECTION. 
Rawlings, W. Re seere 3 3 0 ; General Electric Co., Ltd. 52 10 0 
Gas Lighting Improvement Hirst, H. smssssisisssrsiiiis 21 0 0 
CO. Ltd, oe eeseereseeeeeeeees 10 6 Railing, M. c..scseseesees 10 10 0 
Crowden & Garrod... ..... 1 1 0 | Fletcher, J. Yo wee wie 1010 0 
Braby, F. & Co, Lid... 1 10 | : Geena 
Carmichael, Fe ....seeee eee 1 1 0 
Crapper & Co., Ltd. ...... 110 le 
Price, E. L., & Co. ......... 11 0 
Miskin & Rice  ...cccscceseoes 5 5 0 
Parsons, E. M. seses. .. 2370 
Wray, T, eseese 0 10 0 MR. C. E. HUNTER'S 
Young, H. Teo... eee 330 COLLECTION. 
Chesters, Ae E. uasesese 350 ia 
Wallis-Jones, Capt. R. J. | Edison Swan Electric , 
O.B.E., T.D. issn 0 Co, Ltd. eee e105 0 0 
A E 110 Henley s Wa Van, kee 
Electric Construction Co. 10 10 0 __Rraph Works Co., Ltd. 25 0 0 
Falk, Stadelmann & Co., “larke, Ellice Sa aeWaveesseaes 10 10 0 
ET Raa RN tre OG 1010 0 | Hunter, ©. E, sesse Ww V 
Cohn, A. cece ae 5 5 0 | (ross, John sesers 10 10° 0 
Edgecombe, A S eneeee 1 10 Ford, C. J. P E EO lv 10 U 
Wild, W. vccccosssecssseeers 110 Roslings P. ssc 10 0 0 
Hiatt, Dr. ©. E. vee 10 0 Quilter, E. C. wee S50 
hild, AG ediro ioni 010 6 Duncan, Tucker & Sons... 5 5 0 
Shiller, Be G. cece 010 6 Altrincham Electric Supply — | 
Cunningham, R. N. e. 110 „Co. sreeenteteseeneseseeaseees 55 0 
Cannon, A. Ve ecne 110 Platto, F. RERO Serre v 9 U 
Cateaux, J. Le aeee. 1 1 0 Womersley, R., & Sons ... 5 0 U 
Adams, L. E. secese 500 Marsden, J. We seses 2 3 0 
French, H. N. aeee 11 0 | Bailey, S. Ja, & Co. we 220 
Williams, W. H, secu 22 0 CRs Sa E ines 22 0 
Vacuum Oil Co. nasa 1 1 0 | Boys, Capt. Se cece 23 0 
‘Turner, G. H., & Co... 110 Etches, Je (ARE. recrean 1 1 0 
Benjamin Electric, Ltd. ... 10 10 0 Atkins, J. Po esere, aw 110 
Haskell, P. J. e .. 010 6 Cromil Engineering Co., 
Callender, Sir Tom ......... 1010 0 Ltd. nesses  seeeeeeeeteees 11 0 
Potter, W. j. E Na NE 2230 Barwell, C. J. eee ee rer 1 1 0 
Kartret Eng. Co., Ltd... 55 0 Hillbar Press, Ltd. neen 1 1 0 
Raker, (ai aunou 110 Barnett, J. peseseneu L10 
Wordingham, C. H. ......... 110 Melin, C., & Co, ..... ereere 110 
Kipping, P. P. TA: 9 9 0 Down, F. J. Wee 8 Oe Misia Sele aN 1 1 0 
Spagnoletti, J. E. saien. 3 3 0o | Hall & Pickles nanosa 10 0 
Mawes, F. BLO. La 20 0 0 Sherwood, F. Je seses. 010 6 
Electrical Times, Ltd. 5 0 0 Clark, R. Je were 010 6 
Men, A. H. eese 010 6 Parkes, F. W. wee 010 6 
Scupham & Wood, Ltd... 2 2 0 Jonesi Je ste etieasvcskatacsen 0 10 f 
hlectricity, Proprietors of... 1 1 0 Horsfall, H. M. we 0 10 6 
Ranei Ss aior naak 11 0 Eterstein, J. eeen 550 
Hughman, R. W. oe 1 1 0 Johnston, R., & Co. ..... eee 1 0 
Rooper, W. O., & Co. cis 5 5 0 Hall Street Metal Rolling 
Prahe ©. ED. winie DEO: of) pie teenies: 300 
Morton, W. cece 010 e | Elliott, J. We secessssreserssees es 
Rawlings, w. J. e ENAN 1 1 0 \ Child, Je S anh aat i 350 
Miine Tee siitia iat 5 5 9 | Scott-Harland, W. sesse 1 1 0 
Harris, A, Fe are 11 0 Austin, We He oies O10 6 
Nalder Bros. & Thomp- Hebert, H. wee 110 
son, Ltd. aae 5 4 0 Peary i 
Nalder, F. H. oaa 1 1 0 £24917 0 
Hill, J> scrierii 1 1 0 Ea 
Abell Ce ancehwitoreecler sends i ; i 
Hod by 18 RAFFLE AND AUCTION OF 
Hare, So aittuimudalinedseas 11 0 SOVEREIGN. 
Walker, He aeee 11 0 Rame neen ananas £13 10 0 
Keeley, P We nasere 1 1 0 Hirst He urasna 20 0 0 
Rapp, Wo G. es 11 0 Hunter, ©. E. eee 15 0 0 
Pagnell, Se eanna 110 Hawes, F. R. O. ecn 600 
Ward, J (Worcester), Ltd. 010 6 Tastor, G. E. sesca 500 
£508 11 0 


In the list of subscribers to the Benevolent Institution pub- 
lished in our last issue, for ‘‘ MacDonall, Syer & Co.” read 
“ Macdonald, Syer & Co., Ltd.” 


The Metric System in the United States. — Out of 
58,226 petitions relating to the exclusive use of metric weights 
and measures in U.S.A., now in the keeping of the Bureau 
of Standards, Department of Commerce, 99.27 per cent. 
favour this progress, and only 426, or less than 1 per cent., 
oppose it. Some of these petitions represent unanimous 
resolutions passed at conventions of organisations with thou- 
sands of members. Manufacturing and engineering concerns, 
engineers, architects, and contractors were 9,968 in favour, 
and only 154 against. Chambers of commerce, trade organisa. 
tions, exporters, and importers were 9,974 in favour, and 
only 51 against. Educational institutions, beneficient ar- 
ganisations, and individuals in professions were 22,443 in 
favour, and only: 74 against. In all other vocations over 99 


‘per cent. favuured metrio standards exclysively. 
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NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) | 


Compiled expressly for this journal by Messrs. Serton-Jongs, O'DELL AND 
STEPHENS (successors to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


28,439.“ Projection lamps.” H. MALER. November 17th. 
28,448. “ Control of asynchronous electric motors.” SILMENS-SCHUCKERT- 
WERKE. November 17th. (Germany, August Slot, 1918.) 


238,449. “ Manufacture of clectrie thermo-elements.”” C. B. BURDON. 
(Siemens & Halske Akt. Ges.) November 17th. 

28,461. *" Electric couplings.” W. E. Barset and E. Hoye. Novem- 
ber 17th. 

28.478. * Electrical seam-weldingg machines.” L. SCHRODER. Novem- 


ber 17th. (Germany, June 12th, 1918.) 
28,491. “ Aerial systems.” W. J. Picken and J. G. Ross. November 171th. 
38,499. *“ Electric gas lamps with glow discharge.” Akt. GEs. J. PINTSCH. 

November 17th. (Germany, October z/th, 1917.) l 
28,500. “ Electric gas lamps with glow discharge.” Akt. Ges. J. Pintsci, 

November 17th. (Germany, November Gth, 1917.) 

28,501. “ Electric gas lamps with glow discharge." Akt. Ges. J. Pinrscit. 
November 17th. (Germany, December 12th, 1917.) -> 

28,507. *“ Rotary electric machines, K. Nostnara. November 17th. 

28,518. *“ Phonio motor drive for telegraph machines.” D. MURRAY. No- 
vember 18th. l 

28,529. ** Trolley heads for overhead electric tramcars, &c."" 
LAND. November Ith. 

28,534. “ Sparking plugs." J. P. Regyxnour. November 18th. 

28,543. “ Field magnet for dynamo-electric generators and motors.” F. A. 
Prema. November 18th. ! 

28,567. *“ Electrical fuses.” CABLE ACCESSORIES Co., A. Ckawrokb and F. 
H. Reeves. November 18th. 

28,595. “Sparking plugs.” H. F. F. 
February 12th.) 

28,596. * Cooling electric dynamo machines and transformers and recover- 
ing waste heat therefrom.” Soc. be Moters A Gaz ET D'INDUSIRE 
Mecanigue. November 18th, (France, October l4&th, 1918.) 

28,599. ** Electrical translormers.” 
(General Electric Co.) November 18th. 

28,600. * X-ray apparatus.” 
Electric Co.) November 18th. 

28,628. “Safety controlling-gear for, electrically-propelled vehicles.” F. 
Garrett and R. Gakketr & Sons. November 19th. 

28,648. “ Electric switch for alarm, &c., clocks.” V. A. WRIGHT. Novem- 
ber 19th. 

28,649. “ Electric baling-presses.”” J. H. Hixpte and T. HinpLe. Novem- 
ber_ 19th. 

28,650. '‘ Method of sound reproduction for gramophones, telephones, &c.” 
F. GAILLARD. November 19th. 

28,653. “ Carrying and covering wires in electric installations.” H. ARM- 
STRONG. November 19th, 

28,608. *““ Alternating-current dynamos for lighting.” A. E. GLanvitt. No- 
vember 19th. 

28,671. “Adjustable housing for centralising timing lever and fitments 
with armature and contact breaker of magneto.” W. H. SHILLING. Novem- 
ber 19th. 

28,678. “ Electric switches.” W. E. Barser. November 19th. 


28,690. “ Method of controlling electrically-heated apparatus.” H. Jacoi- 
ZuMBUHL. November 19th. (Switzerland, June Zlst.) 

28,706. ‘‘ Electricity meters.” W. Lawson. November 19th. 

28,712. “ Lamps and reflectors’ holders for flashlights.” H. M. Koretzky. 
November 19th. 

28,718. ‘* Automatically-controlling electric lights in railway coaches." E. 
H. Barkway. November 19th. 

28,721. “ Miners’ safety lamps." G. OvpHam, J. OLtpnam, O. OLDHAM, and 
O_pHam “& Son. November 19th. 

28,725. “ Hollow-base electric winches.” A. CUNNINGHAM, November 19th. 

28,730. *“ Electric conductors.” P. DunxsHueathH, W. T. Hencey’s TELEGRAPH 
Co., and A. W. C. MCARIHUR. November 19th. 

28,742. *" Electrical resistance heater for high temperatures.” 
DES ATELIERS DE SECHERON. November 19th, 
1918.) l ; n 

28,743/4. “ Electrical resistance heater for high temperatures.™ Soc. ANon. 
DES ATELIERS DE SECHERON. November 19th. (Switzerland, February 12th.) 

28,762. * Electric dry cells.” Burorss Barrery Co. November 19th. 
(United States, November 19th, 1918.) _ 

28,765. “ Electric torches for walking sticks and umbrellas, &c.” J. 
LetcuMan. November 19th. ar 

28.766. “ Fuse adapter for portable electric lamps, &c.” E. Curis. No- 
veniber 19th. k l 

28,768. “ Wireless telephonic and telegraphic apparatus and systems. W. 
J. Rickets. November 20th. DOA 

28,772. “ Primary electric - batteries. 

), 

eters “ Apparatus for making and breaking electrical circuits." S. SIEN- 

BERG and C. E. TAYLOR. November 20th. 

28.796. § Contacts for electrical switches, fuses, plug connectors, &c. H. 
F. SHANAHAN. November 20th. l 

28,797. t Devices for preventing removal ol incandescent electric lamps 
from their holders. J. FirtH and S. STAPLETON. November 20th. 

28.800. ‘Sound transmitting instruments.” A. Marr. November 20th. 

28,807. “ Telephonic transmitters and receivers.” R. S. Cray and E. H. 

- ‘ember 20th, 

POR AL, Toia naie contacts.” O. T. G. Coorrkk. SOVENDET 20th. 
28,820. “ Elevtro-generator sets.” E. G. Bruxor and E. H. F. CHATEAU. 
T w . . 

Sa EDS cable signalling.” L. Conen. November 20th. United 
EA SOF 

aaa WY EEE cal wepergy.”’ E. C. Hanses. November 20th. 
(United States, September 7th, -1H5.) ~ am 
28,845. ‘ Electroistic apparatus.” E. A. Asuckort. November 20th, 
28,854. “ Bayonet-joint sockets of electric-lamp bulb-holders, &ece.” A. H. 

LE somber 20th. 

ere ee nce for alternating current disteibunign. si stenee: 
BRITISH THomsos-Housro~ Co. and H. K. Trecuman, November 20th. 
JRG. “ Electrical conductors.” F. W. Berwick & Co. and M. H. L. 

P B A ees CHAMBERLAIN, & Hoonnam and S. James, 
SrO 9 

o AA pane devices for electric circuits.’ 

Haw and S. Jamrs. November 20th. , 
28,877. ‘Sparking plugs. G. L. DELFOsSE. Novem ber 20th. sate 
ag x.“ Wireless See system.” J. H. Rocers. November 20th. 
ny g F ary th. ` Si 

o a eee apparatus.” Waycoop-O11s, Lro. (Otis 

Elevator Co.) November 20th. 

28,889. “ Arc oe ae Gyroscore Co. 
S s. November 20th, : f 
sen “ Controllers for electric motors.’ C. E. Fayrpurx, November 20th. 


L. SUNDER- 


Minor. November 18th. (France, 


BRITISU ‘Titomson- Houston Co, 


BkitisH THOMsSON-HuUstTon Ca, (General 


Soc. ANON. 
(Switzerland, December 6th, 


, 


B. F. S. Bapex-Powett. Novem- 


9 


CHAMBERLAIN & Hook- 


November 20th. (United 


28,935. “ Leads for arc lamps.” W. KitcuinGMan. November 2st. 

28,940. * Eleciric warmers.” C. C. Smiru. November 21st. 

28,944. “Telegraph printing systems.” AUTOMATIC ‘TELEPHONE MANUFAC- 
TURING Co., H. H, Hargison and S. R. Smita. November 2lst. 

28,948. “Sparking plug.” G. J. Morcan and R. M. MOkGAN. 
ber 2lst. 

28,949. “Combined electrice incandescent or glow lamp holders 
switches. R. T. Noktos. November 2lst. 

28,975. “ Magneto-electric machines. Britis “‘Tnomson-LLoustox Co. 
H. W. H. Warren and A. P. Younc. November 21st. 

25,976. “ Sparking plugs.” A. E. Lamxin. November 2lst. 

28,988/90. “ Sparking plugs.” T. F. Newman. November 2st. 

29,022. “ Electric irons.” A, W. Kimper. November 21st. 

29,029. ** Water-tight electric light fittings.” P. Eqcutrare and I. 
FELD. November 21st. 

29,033. “ Electric switches.” Britis Ever Reavy Co. and H. F. West 
NEY. November 2lst. 


29,078. * Device for disinfecting telephone instruments.” R. Courer. No- 
vember 2lst. 


20,082. *“ Sparking plugs.” A. W. ArmsiRoNG. November 22nd. 

29,084. “ Thermionic devices.” J. Scorr-Taccart. November 22nd. 

29,094.“ Storage batteries.” U.S. Licht asp Heat CORPORATION. 
ber 22nd. (United States, September &th, 1917.) 

29,098. “ Current detectors in connection with electric ignition of internal- 
combustion engines. E. V. Haves-Gkarze. November 22nd. 


29,124. “Electric switches.” R. B. Coomss and C. E. Jenks. Novem- 
ber 22nd. 


239,140. “ Moulds for manufacture of glass insulated 
C. bk. Gerken. November 22nd. 


29,141. “ Pherniionic devices.” H. M. Dowsetr. November 2nd. 


Novem- 


and 


Koen. 


Novem- 


sparking-plugs.” 


SE eS 


PUBLISHED SPECIFICATIONS, 


The numbers in parenthesis are those under which the specifications will be 
Printed and abridged, and all subsequent proceedings will be taken, 


19138. 

10,717. RECEIVERS FOR WIRELESS TELEGRAPHY. Marconi's Wireless Telegraph 
Co. and ©. S, Franklin. June Bth, 1918, (134,246 .) 

10.839, TELEPHONES, Akt. Ges. Siemens & Halske. 
(134,247.) 

11,013. AUTOMATIC REGULATOR FOR DYNAMO-KLECTRIC MACHINES. O. 
(Akt. Ges. R. bosch.) July sth, 1918. (134,248. ) 

12,189. COMBINATION ELECTRIC HEATER. J. H. Robinson and W. O. Work- 
man. July 26th, 1918. (134,249.) 

15,530. Lamps FOR LIGHTING, 
(119,470.) 


16,054. Evectric switcues. J. B. Tucker and J. A. Crabtree. October 3rd, 
1918. (134,266.) 

17,468. SIGNALLING LAMPS, AIRCRAFT RECOGNITION LAMPS, MOTOR VEHICLE HEAD- 
LIGHTS, AND THE LIKE, A. C. W. Aldis. October 25th, 1918. (134,281.) 

17,567. ELECTRIC FUSIBLE cut-outs. H. E. Trent. October 28th, 1918. 
(134,290.) 

17,575. SWITCH CONTROL FOR AUTOMORILE ELECTRIC TAIL LIGHTS. D. G. 
Zalocostas, October 2šth, 1918. (134,29 1.) 

17,631. OSCILLATORY MERCURY MAKE AND BREAK APPARATUS FOR WIRELESS TELE- 
GRAPHY OR THE LIKE PURPOSES. Comparri Wireless Control Syndicate and M. 
Compare. October 29th, 1918. (134,297.) . 

17,754. MANUFACTURE OF ELECTRIC DRY BATTERIES. 
October 30th, 1917. (120,891.) 

17,995. DETECTOR OF VARYING MAGNETIC FIELDS WITH APPLICATION TO VIBRATION 
GALVANOMETERS CR OSCILLOGRAPHS. F. O. Hunt. November sth, 1918. (Cog: 
hate application No. 10,943/19.) (134,338.) 

18,073. ELECTRO-MAGNETIC WAVE TRANSMITTING AND RECEIVING systems. R. 
Whiddington and P. P. Eckersley. November 4th, 1918. (134, 341.) 

18,075. WiRELLSS DIRECTION-FINDING ARRANGEMENTS. J. 
ber dth, 1918. (134,342.) 

18,395. TELEPHONE RECEIVERS. S. G. Brown. November 9th, 1918. (134,333) 

18,431. WARD LEONARD SYSTEM OF ELECTRIC DRIVING. S. G. Jones, Novem- 
ber llth, 1918. (134,354.) 

18,690. HOLDERS FOR INCANDESCENT LAMPS. 
I918. (Addition to 18,476/17.) (134,364.) 

18,722. ELECIRICAL SOUND-DETECTING DEVICES. Automatic Telephone Manu- 
facturing Co. and J. B. Redfern. November 15th, 1918. (134,365.) 

18,951. ELECIRIC SWITCHES OR CIRCUIT INTERRUPTEES. W. A. Coates, W. B. 
Dale and British Westinghouse Electric and Manufacturing Co. November 
l9th, 1918. (134,376.) 


19,630. SPARKING PLUGS FOR INTERNAL-COMBUSTION ENGINES. C. K. Shepherd. 
November 28th, 1918. (134,388.) 

19,818. METHOD OF ELECTRICALLY WELDING IRON, STEEL, BRASS AND OTHER 
METALLIC STUDS AND THE LIKE TO IRON, STEEL OR OJHEK FLATING AND THE LIKE. 
A. E. Frankling. November 30th, 1918. (134,393.) 

20,380. MEANS FOR THE DISINFECTION OF TELEPHONE INSTRUMENTS. E. A. B. 
Snoaden. December 7th, 1918. (134,404.) 

21,166. HEADLIGHT FOR MOTOR-CARS AND OTHER APPLICATIONS. 
berg. December 18th, 1918. (134,414) 


July 14th, 1917, 


Imray, 


H. R. Evans. September 21st, 1917. 


Burgess Battery Co. 


Robinson. Novem 


F. Quarmby. November 14th, 


P. Hetdel- 


21,541. ELECTRIC FURNACES. D. F. Campbell, December 23rd, 1918. 
(134,422.) 
1919, 


816. MEANS FOR GRIPPING SUBMARINE CABLES -OR THE LIKE. Telegraph Con- 
struction and Maintenance Co. and L. Gibson. January llth, 1919. (134,434.) 
1,562, REPEATING OR AMPLIFYING SYSTEMS, PARTICULARLY APPLICABLE FOR TELE- 
rudony. Western Electric Co (Western Electric Co.) January 2st, 1919. 
(134, 44.) ' t 
2,236. IGNITION DEVICES TOR 'NTERNAL-COMBUSTION ENGINES. Splitdor{ Electric 
Co. June 8th, 1918. (128,189.) 
5.270. RAILWAY TRAFFIC CONTROLLING systems. McKenzie, Holland & West- 
inghouse Power Signal Co. March 4th, 1918. (124,201.) 
5,883. Evectric IGNITER. W. W. Partington. March 10th, 1919. (134,49) 
O31. ELECTRIC FURNACE FOR HEATING, ANNEALING, OR MELTING METALLIC Må- 
TERILS. A. Poachain Stabilimenti Biak-Ing. March 9th, 1918. (124,438) 
7.333. ELECTRICALLY-HEATED SOLDERING BITS. P. Marchiaro. March , 24th, 
1919. (134,472.) 
8,164. Miners’ BLecrric Lames. E. H. Taylor ard S. F. Tyler. April Ist, 
1919. (134,476.) 
13,122. WIRELESS TELEGRAPHY STATIONS WORKING ON THR DUPLEX SYSTEM. H. 
J. J. M. de Regnauld de Bellescize. January 22nd, 1919. (134,497.) ; 
13,523. RADIO-SIGNALLING APPARATUS. Marconi Wireless Telegraph Co. July 
2th, 1918. (129,623.) and 
16,570. ° ELECTRIC COUPLING OR CONNECTING Devices. H. E. Angold. July 20% 
1919. (134,505.) i ee 
18,320. ELECTRIC IGNITION APPARATUS FOR INTERNAL-COMBUSTION —SAGINTo> 
September 19th, 1917. (130,333.) 
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THE PRICE OF THE X ELECTRICAL REVIEW.” -1 
Buring the War, almost. éxoeutinnally among tech- 
nical publications and periodicals of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the price. Owing, however, to the 
constant increases in cost of paper, printing, en- 
graving and production charges generally, we have 
reluctantly decided that the price from the begin- 
ning of next year must be raised to Gd. per 
copy, The change will not apply to unexpired suh- 
scriptions. 


Annexod will be found the revised rates tor new 


subscriptions and for renewals :— 
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No. 2,194. 


THE ELECTRICITY SUPPLY BILL. 


Tue Bill is now passing through the House of 
Lords, and apparently the enemies of electricity— 
and some who pose as its friends—have thought the 
moment a favourable opportunity to explode a 
bomb in its path. With this end in view they have 
emitted a preliminary cloud of misstatements, half- 
truths, and irrelevancies by way of camouflage, and 
we fear that serious harm to the industry may result 
from their ill-omened activities. 

We make no claim for perfection or finality on 
behalf of the Bill; we readily grant that it has grave 
defects which we should be glad to see remedied— 
but public opinion must prevail, and public opinion 
has clearly decided that the future of electricity 
supply in this country must be subjected to publie 
control in some form. While we retain the con- 
viction that State control is less efficient than private 
control, and that the latter is vastly more conducive 
to enterprise and progress than the former, we re- 
cognise that it is useless in these days to argue the 
point—the question has been settled, and it remains 
for us to make the best of it. 

The basic principle of the Bill has been TE 
by all parties—namely, the centralised control of the 
supply industry by a Board of Commissioners; this 
in itself is an immense step forward. All experts 
are agreed, too, that the existing system of genera- 
tion and supply in innumerable small packets is 
fundamentally wasteful and unsound. The matter 
has been clearly stated in an excellent letter to the 
Times of November 28th by “ An Engineer ” as 
follows:—*‘ The case for unified electric supply 
rests on (r) cheaper production by a few large than 
by many small power stations; (2) cheaper distribu- - 
tion by one large than by several small under- 
takings.” Those statements cannot be contested by | 
any person qualified to form an opinion on the sub- 
ject, which is a highly technical one. The Bill out- 
lines methods by which these desirable ends can, it 
is believed, be attained. Unfortunately, serious mis- 
apprehensions appear to prevail regarding these 
methods, and we shall endeavour to dispel them. 

For instance, in The Times of December sth Mr. 
W.F. Fladgate, a director of electricity supply com- 
panies, in a somewhat inconsistent letter, asks why 
not allow the present undertakers to ‘“‘ carry on ” 
under the direction of the electricity commissioners ? 
Now, this 1s precisely what the Bill proposes. After 
delimiting the supply areas, in consultation with the 
authorised undertakers in each area (Clause 5, 1), 
the Commissioners are to consider whether the 
existing organisation in an area can be improved, 
and if so, they are to give the existing undertakers © 
and other interested parties an opportunity to for- ' 
mulate a scheme for effecting such improvement. 
Where necessary, a joint electricity authority will be — 
voluntarily formed for the purpose, and it is only in | 
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the event of failure of the parties to agree upon a the “‘ replacement of haphazard private enterprise by 
suitable scheme that the Commissioners are em- national undertakings, placed near the sources of 
powered to forma District Electricity Board. How coal,” apparently unaware that the gr eat bulk of 
could the necessary reorganisation be effected by the electricity supply in this country is in municipal not 
existing authorities without the formation of a joint private hands, that the undertakings will not neces- 
authority of some kind? The threat of coercion is sarily be “‘ national’? (many of them. will undoubt- 
absolutely indispensable, but we firmly believe that edly be carried on very much as at present), and 
with the alternative of a District Board in view, the that there is no intention of placing the power 
various interests in an area will do their utmost to stations near the coal pits—unless the latter happen 
artive at a satisfactory agreement, and endeavour to to be suitably situated. It goes on to say that “ no 
make the best use of their existing organisation and economy of our material resources is contemplated ” 
resources. Then as to capital.expenditure, Mr.  —an extraordinary mistake; an economy of. 55 -mil-, 
Fladgate cites the 20 millions with which the Ministry lion tons of coal’was foreshadowed by the Coal Con. 
of ‘Transport can carry out new works,’ and the 25. servation Sub-Committee, on'the present output of 
millions which the Electricity. Commissioners are manufactured products, and the total possible 
empowered to lend to boards or undertakers, and national advantage was put at, 100 millions sterling. 
declares that.at least 150 millions will-be required to: Assuming that ‘'. production, no doubt, would be 
purchase stations and mains (if District Electricity, centralised and moved nearer the coalfields,” it ques- 
Boards are set up); he expresses difficulty in seeing tions the relative cost' of transmission lines on the 
how the interest (at 6 per cent.) on the outlay can one hand and the transport of fuel to existing 
be covered by economy in working, during the stations on the other; but. long-distance trans- 
building-up of the load on the new plant, but later. missions are not contemplated. Dealing with the 
on, he says.that if the existing undertakers were  “‘ equalisation of the load,” the Times says “the 
allowed to- continue, with the restrictions as to. wastage arises in direct proportion to the size of the 
tenure removed, after a few years ‘there would be producing plant.” What ‘wastage? The statement, 
no difficulty in raising the necessary capital for fur- taken literally, is ridiculous. ‘* An Engineer,” in 
ther improvements.” Why it should be difficult to the letter above mentioned, kindly takes it to mean 
pay. interest in one case and not in the other is not the idle time, the difference between a load factor of 
obvious. But it is clear that the constitution of a unity and the actual load factor, but even if it can: 
joint electricity authority does not have the effect, have this meaning, it is, as he says, untrue.. One of 
as. in the case. ofa district electricity board, of. the chief objects of the Bill, as the Government re- 
causing all generating stations and main trans-, Presentatives on Standing’ Committee B repeatedly 
mission lines to vest in the authority; moreover, if a pointed out, is to improve the load factor of the Sys- ' 
joint electricity authority is constituted, it is‘armed’ tem. . Further, the Times refers to the high cost o! 
with wide powers for borrowing money, chargedi construction nowadays, which would prevent any re- 
upon.the authority's property and revenues, or for, duction in the price.of energy, and this brings us to 
issuing stock, and thus there is no question of the an important point which has been misunderstood or. 
authorised capital outlay being limited to 25 or 45` misrepresented elsewhere also. van 
millions—it is unrestricted. In fact, the authority ' It is clear that the existing undertakers would’ 
would be in the same position, subject to the sanction, have to pay the same high prices for new construc- 
of the Commissioners, that'a great municipality such! tion as the joint authorities or, the district boards— 
as that of Manchester or Glasgow is in now, subject- OF higher still, as the latter could order larger sets- 
to the Ministry of Health, so. far as the raising of and they would have to extend their plant very soon,. 
funds is concerned. . The Bill provides for the trans- for the demand has already risen to pre-Armistice, 
fer to the authority, of the whole or any part of an standard and in some cases beyond that value. By, 
undertaking upon such terms as may be provided by concentration of plant, the use of large sets, and link-. 
the scheme, and the price payable on the transfer of | g-up. the capital outlay will be reduced to a mini- 
a generating station or transmission line may be the mum, and the cheapest possible supply will be given. » 
subject of agreement; only in the absence of such But what is ‘‘cheap’’? The opponents of the Bill: 
agreement does the “‘ standard price ” apply, and if. argue that it will not cause a reduction in the price 


the owner can show that that price would work in-, Of energy—can they suggest any means that will do! 
justice, the matter is to be referred to arbitration. © SO, under present conditions? If so, let them pro- 

Mr. Fladgate’s letter brought forth one from Mr. duce it. With the value of money depreciated 60 per 
E. Garcke, president of the British Electrical.Federa-  C€Mt-, anyone can see that no reduction in price can. 
tion. He welcomes the appointment of the Com- be hoped for—but if an increase in price can be. 


missioners, but describes the rest of the Bill as ` avoided, electrical energy will be relatively cheap, , 
sinful from every point of view.’”? No attempt is _ and that is the point of fundamental importance. 
made to’ substantiate this bald statement. and the Ay he talk of cheapness, let us always bear in 
only suggestion is that the recommendation .of.a . ie what we mean by cheapness. The Times neil 
“ special committee of the Institution of Electrical, <“ udes by suggesting the appointment of “a sma 
Engineers ” be followed. That Committee,.as we Permanent commuttee of experts’ to conduct re- 
have pointed’ out, was not “‘ of the Tastitucon aoe search and give advice—the identical body which we 
bd ' . , 
Electrical Engineers,” but was convened by the In-, have an describéd as a nerveless peuri 
stitution, and its report by some mistake was pro- or ee ail a N yond oe also enone 
mulgated as coming from the Institution. Later the ' aes ” i Nee senna "The sh. P Ta ihe Mail 
Institution Council issued a report, but it was very : eI «dl Epo ere S EPSE IFI O ie Don 
different in substance: . The first report, which Mr. > '* a ly Saree to carry conviction ie this ae 
~ : ` : a0 cs very 
Garcke quotes. was the one which deprecated special t° {ne min of the engineer. ee aerate 
legislation. and urged that immediate action should ,, ae eae ie ela outa a o. 
be confined to the appointment of the Board of Com- . red z eC E se T O S ae 
missioners, with judicial and advisory powers only— ject” u We hava A erca repect dor Lord Moi 
a- Board which we characterised at the time as a S NSE es aan. bai 
nerveless figurehead of an authority: Mr.’ Garcke ' 10” who has done splendid work for the natio 


ae . . ae we should imagine that he gasped when he read ‘that 
AC a ha Ha pale Meena a line. The Mail’s special representative further re- 
supply W a 


: T „` peats the old-error, that'16 super-stations are to 5 
The Times itself has -taken -up ancattitudechostile t. erected -and refers -to the “estimated “saving -of T00 
te. the -Bill, sand -has ; put» forward-a -number of ’. -millions “sterling -per “annum -as “if-it were -alleged to- 
erroneous ideas with regard.to the Government pro- þe effected in the -cost of ‘generating electricity (actu 
posals. In its isstie-of- November 27th it speaks of i- ally, of course, “it represented -the -totalenatronal - 
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advantage that was expected). Lord Moulton took 


the same view, and .upon it as a text he based an. 


attack upon the use of electricity for ‘distributing 
heat. That was the only ground on which he could 
venture upon a comparison of gas and electricity; 
the truth of the matter, as he must be aware (being 
“the greatest living authority on the subject ’’) is 
that the main purpose of the Bill is to supply power 
as cheaply and abundantly as possible; the Bill is the 
direct outcome of the report of the Committee ap- 
pointed to consider the question of electric power 
supply. The Coal Conservation Sub-Committee 
pointed out that ‘‘one question which has been 
settled conclusively during the past 15 years is that 
the most economical means of applying power to in- 
dustry is the electric motor `“; in the munition 
factories put down during the war *' 95 per cent. of 
the machinery is driven by electricity, and it is only 
a' question of time for all power to be applied in this 
way.” Power supply is the very essence of the Bill 
—so Lord Moulton, learned in the law, seeks to con- 
fuse the issue and stampede public opinion by attack- 
ing the use of electricity for distributing heat. For 
this purpose he quotes Sir Dugald Clerk's state- 
ments, which are grossly misleading. Sir Dugald 
says that out of every hundred heat units in the coal 
consumed, gas delivers 75 heat-units to the user, 
whereas electricity delivers only 17.6; he does not 
say, however, that the latter is the net figure, cap- 
able of complete utilisation; his 75 heat units are 
latent in the gas, coke, and tar, and are the gross 
figure, which cannot be utilised to the full. In point 
of fact, when these combustibles are burnt, the user 
does not usefully receive even 17.6 heat units per 
100 in the coal consumed. 

The coal merchant might with equal justice and 
greater accuracy claim to have the best system of all; 
for he does really deliver cent. per cent. of the heat 
energy contained in his coal! 

Such statements as these--the comparison of m- 
commensurable quantities- cannot be regarded as 
bona fide; they are calculated to mislead the public, 
which cannot discriminate between heat units actu- 
ally available and heat units in the potential or latent 
form. The wine merchant sells wine--the fruiterer 
sells grapes, from which a small percentage of wine 
could be made; it would be just as sensthle for the 
latter to disparage the wares of the former as it ts 
for the gas advocates to decry the product of the 
electricity works. All this is in reality a side issue, 
ot no importance in fact; but the public is being 
hoodwinked, and we must therefore endeavour to 
open its eyes. 

Again, Lord Moulton attacks the scheme on the 
ground that centralised generation at points “‘ con- 
nected with the localities where the users reside by 
many thousand miles of mains everywhere open to 
attack at the hands of a handful of the disaffected ” 
opens the door to the stoppage of all our industries 
at a moment’s notice. This preposterous statement 


really ‘calls for no refutation in an electrical paper. 


but as it comes from “' the greatest living authority ”’ 
we must touch upon it. First, we again point out 
that the ‘‘ many thousand miles of mains ” are purely 
a product of imagination; no one proposes long- 
distance transmission. With this country divided 
mto 16 areas, each containing two, three, or more 
big power stations, linked together. the mains would 
nowhere be very long, and complete interruption 
would be an extremely difficult matter necessitating 
a widespread ccnspiracy and elaborate organisation 


in each area—practically civil war or rebellion. But . 
what is Lord Moulton’s alternative? Gas, and the. 
by-products of gas making! Gas for motor traction , 


í ° 
. even producer gas.” with less than 150 B.TH.U. per 


cubic foot!), gas for heating, gas for power—and . 
what about the miles of gas mains, “ everywhere . 


open to attack ’’ ? 


‘The discussion in the Hose of Lords last week led 


to similar hisstatements. Lord Downham repeated 


the tales about 16 superstations and 150 millions out- 
lay, &c., and said that if treased with justice, the elec- 
trical undertakings would agree to organise schemes 
under which small stations would be-serapped, larger 
stations used in combination, afd the best use made 
of the undertakings to get the best possible supply 
of electricity. Would it susprise him very maeh, to 
know that that is precisely what the Bil asks~tkem 
to do? (Clause 5, 2) and that the terms of purehuse 
in that case may be the subject of agreement? 
(Clause 5,6). Lord Moulton followed withia violent 
attack on the principle of the Bill, apparently repeat- 
ing much of his Daily Mail tirade, and secused‘an ad- 
journment. We were glad to see that, in the re- 
sumed debate, the Lord Chancellor pointed out that 
apparently not one of the opponents of the Bill had 
taken the trouble to read it; and their assumptions. 
mostly based on Lord Moulton’s rematks, had not 
the slightest foundation. That is the trouble, and 
it is not limited to members of the Upper House. 

It is greatly to be regretted that the considera- 
tion which led to the initiation of the electricity 
supply scheme 1s almost wholly ignored by those 
who discuss the subject. That consideration was 
the urgent necessity of economising fuel, and it is 
just as urgent now as it ever was. The gas advo- 
cates for their own purposes have dealt with it tn 
their own way. invariably assuming that the coal 
consumed bv electricity works is of the same quality 
as that which they themselves employ. But this ts 
a first-class error, or worse. While gas can only be 
made from coal of a fairly high quality, electricity 
works can use low-grade coal which is practically 
useless for other purposes, and in many cases would 
either be left in the pit or thrown awav. The 
utilisation of waste coal is just as important as that 
of waste heat. 


ELSEWHERE we give particulars of the 
decisions of the National Joint Industrial 
Council for the Electrical Contracting 
Industry with regard to the standardisation of wages, and 
the division of the country into four “ grades.” These 
decisions were ratified unanimously by the Council, which 
consists of representatives of employers and employés in 
equal numbers, and therefore ought to be loyally accepted 
by both parties. It will be observed, however, that the 
schedule does not cover London, and we reproduce with it 
a communication from Mr. L. G. Tate, general secretary 
to the Federation, describing the negotiations which took 
place between the London Section of the Federation and 
the London Branch of the Electrical Trades Union, from 
which it will be seen that they resulted in a deadlock. The 
matter has been under discussion since October, 1918, when 
the Union applied for 2s. 6d. an hour plus 124 per cent., 
and double pay for overtime. On Saturday last, according 
to the Daily Merald,a ballot of London members of the 
E.T.U. resulted in an overwhelming majority “in favour 
of action,” the conduct of affairs being entrusted to the | 
Executive of the branch. 

What will follow is uncertain. A strike on the part of 
the E.T.U. would involve electric power stations for public 
and railway supply in the London area, but the recent 
experience of the railway strike gives good ground for 
believing that there would be no great difficulty in main- 
taining the supply with voluntary aid. As regards 
installation work, there is plenty of it in hand, but the 
public as a whole would not be materially inconvenienced by 
a strike. The London employers have for so long a period 
been subjected to endless worry and disturbance, not only 
by the demands of the employes, but also by their deliberate - 
adoption of the go-slow policy, that they will probably be glad — 
of a rest. Some of them will be inclined to close their - 
businesses altogether and take to farming or some other 
trade ‘in which life is still worth living. But we don’t 
think there will be a general strike of wiremen just at 
present, | 


London 
Wiremen's Wages. 
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= COIL v. MAGNETO IGNITION. 


By A. C. 


I HAVE read with very much interest the article by 
Mr. C. Sylvester, A.M.I.E.E., in your issue No. 
2,189 of November 7th, regarding coil v. magneto 
ignition, ang can thoroughly endorse, as the result 
of practical ‘experience (on a motor car, not an aero- 
plane), all that he states in favour of the former. In 
this, Fespect it may be of interest not only to your 
readers but. to the British motor industry as well if I 
describe the arrangement that has proved so satis- 
factory in actual use. 

Toa avoid any misunderstanding I must preface the 
information with a statement that I have no interest 
in any. part of the equipment other than that of a 
satisfied user, and that I would prefer to see British 
industry in the forefront. On the other hand, I 
have no hesitation whatever in giving credit where 
credit is due, even though it be to those who are not 
Britishers, primarily in justice, secondarily with a 
view to encouraging our own people to do likewise 
if they are unable to do better. 

In 1915 I purchased an American car fitted with 
electric lighting and an electric starter, by secondary 
cells charged from a dynamo which could also be 
used as a motor. This equipment has given me 


complete satisfaction over a period of nearly five. 


years. Energy is provided for starting the engine 
from ‘‘ cold,” even in winter, for lighting seven 
lamps, for firing the engine and for actuating the 
horn. Up to date the car has run some 9,000 miles, 
mostly on short journeys, and the engine has never 
once been started by the handle. The sparking 
plugs have never been changed, and their points 
have been re-set only two or three times. The small 
mileage is, of course, due to the war, but the short 
journeys have meant very frequent engine-starting 
and a consequent heavy tax on the batteries, but the 
three cells have stood up to the work and have not 
so far required any attention other than a little dis- 
tilled water once a month. They, of course, require 
charging twice a month either by running the engine 
as on ordinary journeys or by other means. 

I enclose an explanatory diagram of the equipment 
showing details of the connections which may be of 
use to your readers. A reserve battery of: five dry 
cells dried up two or three years ago, and as it was 
never required I removed it and its wiring. A great 
point in favour of the equipment is that no voltmeter 
or ammeter is fitted to bother the non-electrical 
driver. The charging is quite automatic, and there 
are no switches that have to be operated according 
to the speed of the engine. The coil is of the non- 
trembler type, giving only one spark per cylinder on 
firing, and I attribute my freedom from plug trouble 
largely to this fact. The ‘‘ make-and-break ”’ con- 
tact below the distributor is of substantial size, and 
has been re-set not more than four times. Not that 
it was necessary even then. The reason why this 
point has given so little trouble is, I believe, due in 
a great measure to the correct wiring. In the old 
days of coil ignition in this country almost every 
British car had the connections so arranged that the 
path of the secondary current was through the break 
of the primary. This led to rapid burning of the 
contact and ‘consequent trouble, and was a ‘great 


‘ 


factor in favouring magneto ignition in which the. 


connections were correctly made. | 

The diagram is almost self-explanatory, but it is 
not quite in accordance with the original wiring, as I 
have made some minor alterations. It will be 
notiéed that the wiring is single, and that the frame 
of the car and“engine are used as the “‘earth’’ or 
return circuit. 


BOOTH, 


This method considerably simplifies — 
the wiring.’and although there have been no shorts, 


M.LE.E. 


I should imagine that faults, when they do develop, 
will be much easier to locate than with double 
wiring, which, generally speaking, requires two 
faults before any indication is given that trouble has 
developed. The two faults as a rule occur in differ- 
ent places, and the indications are often very mis- 
leading and puzzling. 

The lamps are fitted with one central contact, the 
other end of the filament being joined to the brass 
sleeve. There are many of these sets in use in this 
country, but for those who are not acquainted with 
the operation a brief description may be useful: — 

(1) To Start Engine.—(a) Pull out button mu. This 
starts the dynamo revolving slowly as a motor due 
to the current having a path from the cells through 
the armature and field coils. : 

(b) Next slowly depress the starting pedal. This 
action pushes the motor pinion into gear with the 
fly-wheel, then removes one dynamo brush and drops 
the raised motor brush, resulting in the motor re- 
volving rapidly and consequently turning over the 
engine at a speed somewhat greater than can be 
done by hand. 


(c) When engine fires, release immediately the 
starting pedal. This raises the motor brush and 


Ls 
HH 


a, Dynamo; 8, Motor: c, Shunt winding; p, Reverse series winding: 
x, Motor winding; F, Three secondary cells; c, Magnetic circuit breaker: 
" N, Spark coil; J, Resistance ; x, Condenser; L, Make and break; m, Switch 
for dynamo and spark coil; N, Secondary ooil; o, Distributor; r, Switch for 
tail lamp and red pilot lamp on dashboard; a, Switch for two side lights; 
R, Switch for two head lights; s£, Switch for dashboard light; T, Electric korm, 


yyy indicate framework of car or engine. 


Fic. 1.—DIAGRAM OF CONNECTIONS. 


drops the dynamo brush, as well as relcasing the 
gear. The dynamo then charges the cells, besides 
supplying energy for ignition and lighting. 

(2) To Stop Engine.—Push in button m. There 
is nothing else to be done. , 

The combined motor and dynamo has three field 
windings, two armature windings and two commu: 
tators. Each commutator has one brush perman- 
ently on, while the other two brushes act as the 
switch for joining up as required either the motor of 
dynamo according to whether the starting pedal 1s 
in action or released. The dynamo begins to charge 
the cells when the speed of the engine is at about 
350 revolutions. Excess current is avoided by the. 
“reverse series winding.’’ Excess current through 
the spark-coil.is avoided by the bare wire resistance 
which heats up and increases in resistance if the 
current is prolonged. - i 

The magnetic circuit breaker does not act unti 
about 25 amperes flow through -the coil. when it 
starts vibrating, and cuts down the current at. once. 
to abaut 4 amperes.. In addition, the noise 1t mase 
in vibrating calls attention to the. fact that there 's 


w 
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trouble somewhere. There are no fuses to worry 


about. 

Although head lamps of 12 c.P. were provided, I 
find that the side lamps of 6 c.r. when placed in the 
head lights are sufficient for night driving up to the 
legal limit, even with the war reduction of head light 
area to 5in. diameter. The tail lamp and dashboard 
lamp are each 2 C.P. 

The great convenience of electric lighting, and the 
economy of petrol that follows by stopping the 
engine on every opportunity, are such obvious ad- 
vantages that I fail to understand how it is possible 
for anyone to support magneto ignition and acety- 
lene lighting. 

[We have ascertained from the author that the 
equipment is known as the “ Delco.” —Eps. ELec. 


Rev. |] 


THE SHERINGHAM DAYLIGHT. 


By H. D. T. 


At a recent meeting of the Illuminating Engineering Society 
a new device was exhibited for the first time, by means of 
which artificial light can be made to closely imitate daylight. 
It is the invention of Mr. George Sheringham, the artist and 
designer, who, in recent years, has taken a prominent place 
in the world of decorative art. The interest aroused by this 
demonstration has come as a surprise to many, and probably 
to no one more than the artist himself, but when one realises 
the absolute necessity of some standard light by which to 
judge colour values, and understands further the importance 
of colour in our industries to-day, the reason for such wide- 
spread interest 1s not far to seek. The standard light for 
artists has always been white diffused light from a north 
window. In our northern latitudes, direct sunlight is too 
uncertain and of too variable a character; it cannot compare, 


C.... Noon Sunlight. 
D. .. Tungsten Lamp. 


~—— RELATIVE ENERGY 


H -Sp 
WAVE LENGTH 


Fig. 1.—LIGHT COMPARISON CURVES. 


for purposes of standardisation, with diffused light which, 
though of varying intensity, remains reasonably constant i 
the colour value of its spectrum. 

A glance at the accompanying diagrain (fig. 1) will show 
clearly the difference between sunlight and daylight. Sun- 
light, it will be noticed, contains about the same proportion 
of the colours found at each end of the spectrum, and 1s 
relatively richer in the oranges and yellows of the middle. 
In daylight, on the other hand, the red and yellow rays are 
comparatively less luminous, and the values rise rapidly, and 
almost constantly, until the blues and violets are reached, 
the excess of these rays over the reds and yellows being much 
greater than in direct sunlight. In the electric light curve 
the reverse is the case, by far the larger proportion of rays 
coming from the red end of the spectrum, while those from 
the violet end are almost negligible by comparison. In con- 
gidering this question of colour reflection, it must always be 
borne in mind that colour is simply a sensation, due to the 
perception of certain waves in the ether by the eve; a coloured 
surface, for example, is simply a surface which reflects an 
excess of rays of particular wave lengths; in other words, the 
colour lies not in the material, but in the light reflected from 
1t. At present our. pigments reflect all, or nearly all, the 
of the spectrum, in greater or less proportion, and it 


is this that causes so great a difference in the apparent colour 
of a material when viewed in daylight, and when viewed in 
electric or otber artificial light, and makes diffused light so 
important as a standard for the true judgment of colour 
values. it is this, so-called ‘‘ north window light”’ that Mr. 
Sheringham has set himself to imitate in the “ daylight 
shade ’’ which forms the subject of this article. 

It is by no means the first time that an attempt has been 
made to solve this complex problem, for its importance in 
the innumerable trades where exact colour matching, grading, 
and mixing play so prominent a part, makes its solution one of 
the outstanding industrial needs of to-day, but, as will be 
shown, in this invention, the solution has been sought in a 
new and probably more practical way. In this apparatus the 
light from an electric bulb (or other source of artificial light) 
is thrown on to a shade, on the under side of which is a 
colour design worked out in accordance with the light absorp- 
tion curve of the colours employed as determined by the 
Abney colour patch apparatus. In effect, a portion of the 
red and yellow rays are absorbed, and the blues and violets 
apparently re-enforced. It should be remembered that it is 
reflected light with which we are dealing, and not direct rays. 
It is impossible, of course, to obtain more blue or violet rays 
than are present in the source of light, but, owing to this 
absorptive action of the pigments, the proportion of blue and 
violet is increased. By referring to the diagram (fig. 1) it 
will be seen that the distribution of energy in the new light 
is almost parallel with that of the light of a north window, 
thus giving the illusion of daylight. By way of analogy, con- 
sider the effect produced by an orchestra which is too strong 
in bass instruments. The delicate harmonies of the wood- 
wind cannot be heard; they are there, but they are over- 
powered by the bass. If some of the bass instruments are 
mote’ the chords can now be heard in their true propor- 
ions. 

The device was originally constructed by the artist in the 
autumn of 1915, the colour design being worked out empirically 
and the light used in his own studio, but many additional 
months have been occupied in the perfecting and adjustment 
of the apparatus, and for this Mr. Sheringham has beeq in- 
debted to the work of two collaborators: Major Adrian Klein, 
M.C., and Mr. L. C. Martin. Major Klein, gow adviser in 
colour physics to the Calico Printers’ Association, and formerly 
head of the experimental department of the Camouflage School, 

has brought to the work a knowledge 
and appreciation of dyes and pigments 
which has been of the utmost service to 
his confréres, and it is largely on the 
special absorption qualities of these 
colours that the efficiency of the present 
apparatus depends. Mr. L. C. Martin, 
of the Optical Department of the Im- 
perial College of Science and Techno- 
logy, who brings to the work not only 
his own experience in optical research, 
but has also had access to a large 
umount of statistics and data on colour 
testing, the work of Sir William Abney, 
has done invaluable work in testing and 
improving the light curves, the result 
of which can be seen on the diagram. 
Tt may be noted, in passing, that the 
unit has been improved since the print- 
ing block was made, so that the curve 
of the new light now shows less falling 
off at the extreme violet end, although 
as this end approaches the “ invisible ” 
violet ravs, the actual difference in the 
visible spectrum ig not so great as the 
diagram would make it appear. 

The light efficiency of the unit com- 
pares favourably with previous efforts to 
obtain artificial daylight, and for pur- 
poses of rough approximation it may be 
taken that the unit cost per candle- 
power of the new light, when using the 
latest type of metallic-filament lamp, will be about the same 
as the cost of lighting with the old-fashioned carbon-filament 
lamp. When the advantage to our colour industries of an 
artificial extension of daylight hours is taken into account, 
the extra cost of the new lighting svstem should be almost 
negligible on a factory’s balance sheet, and, as the first cost 
of the apparatus is likely to be reasonable, there seems little 
doubt that it will receive favourable consideration. 

It should be added that the research work in connection 
with the light is still in progress. so that some of the present 
data may be modified when the final results are made known. 


“Tf 


American Electric Traction Expenses Still Iacrease.— 
In spite of the numerous fare increases granted during the last 
vear, the latest figures show operating expenses of the electric 
railwavs increasing at a greater rate than revenues. Net in- 
come after payment of taxes and fixed charges was 1.54 cts.. 
as compared with 2.23 cts..per car-mile in 1918, a falling off 
of 30.94 per cent. The operating ratio in July, 1919, was 75.30. 
compared with 70.85 per’ cent. in July, 1918, an increase of 
6.28 per cent.—Electrical Review, Chicago. 


SS Sessler, 


142 


THE ELECTRICAL REVIEW. [vol 85. No. 2,194, Decemaue 12, 1919, 


—— 


TRADE STATISTICS OF EGYPT. 


Tar following statement, showing the imports of electrical 
and similar goods into Egypt during the year 1918, is taken 


from the recently-iasued trade statistics. 


1913 are added for purposes of comparison, and notes of any 


Increases or decreases are given :— 


1913. 1918. 
£E £E 

Steam engines, including boilers, éc.— 

From Great Britain ... 128,000 34,000 

' ,, Switzerland aos 2,000 1,000 
» United States 1,000 — 
» France... she 8,000 — 
» Other countries ... 43,000 — 
Total ... 182,000 35,000 

Electrical machinery.— 

From Great Britain 15,000 12,000 
» United States 3,000 — 
4» France... 27,000 1,000 
» Italy i 3,000 1,000 
» Switzerland 1,000 6,000 

Total sai 49,000 20,000 

Petrol and benzine motors.— 

From Great Britain 62,000 19,000 
„ France sei 1,000 — 
» Italy sis 22,000 — 
» Switzerland Su 29 000 35,000 
» Other countries ... 32,000 — 

Total ..- 146,000 54,000 
Lamps of all kinds and parts.— 
6,000 13,000 
21,000 — 
6,000 13,000 
1,000 ,000 
2,000 13,000 
— 1,000 
— 21,000 
37,000 6,000 
a 73,000 69,000 

‘Copper; manufactured — 

From Great Britain . 11,000 11,000 
p ses 20,000 —- 
” United K iten Sears 2,000 
„ rence... sg Boe 4,000 
»  Ftaly `’ = oe 6, -— 
,, Other countries ... 5,000 17,000* 

Total 59,000 34,000 


* Japan 7,000. Russia 8,000. 
Scientific instruments.— | 
From Great Britain 


HX) OW) 41,000 

» Germany ... i 21,000 2,000 
» United States 2,000 5,000 
» Frane ... mg 14,000 16,000 
„ Italy Ae 1,000 2,000 
» Switzerland 1,000 2,000 
», Other countries ... 3,000 7,000* 
Total 62,000 75,000 


Other machinery (except agricultural).— 


From Great Britain 103,000 70,000 
» United States... 30,000 9,000 
» France l A 86,000 8,000 
» Italy de n 5.000 1,000 
» switzerland 9,000 6,000) 
» sweden ... site — — 
» Holland _... Sag 2 000 — 
„ Other countries ... 48,000 3,000 

Total 933 ,000 97,000 


Electric, telegraphic, and telephonic apparatus.— 


From Great Britain 46,000 35,000 
„ Japan fs S — 18,000 
„ United States 1,000 1,000 
„France 19,000 8,000 
», Italy 3,000 7,000 
», sweden 18,000 6,000 
» Switzerland 4,000 2,000 
», Other countries ... 48,000 7,000 

Total ... 189,000 84.000 
£E=£1 0s. Gag 
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THE ROADS AND TRANSPORT CONGRESS 
AND EXHIBITION. 


(Concluded from page 734.) 


Messrs. Ransomes, SIMS & JEFFERIES, LTD., Ipswich, ex. 
hibited three machines representing the chief products of this 
company, including a standard ‘‘ Orwell’ 34-ton chassis fitted 
with a specially large tipping body for refuse collection to the 
order of the City of Cardiff. The machine is twin motor 
driven, each motor being provided with a double helical re- 
duction gear, the final drive to the rear wheels being by 
chains. ‘The electrically-operated tipping gear, of the com- 
pany’s own design, is of the horizontal screw type, the motion 

ing partly horizontal and partly vertical. The body is 
supported on a steel under frame, which is provided with a 
pair of rollers which run in channel-steel guides. Only 40 
seconds are required to tip the vehicle when fully loaded. 
The accumulators are supported on two channel-steel cross 
members, which extend under the frame and project about 
15 in. at either side of it. Small rollers are fitted at either 
side of the accumulator trays which are mounted on eccep- 
trics; the latter are operated so that the rollers come into 
contact with the channel-steel cross members. The battery 
containers can then be rolled out quite easily. Other interest- 
ing exhibits were a 36-in. motor-driven lawn mower fitted 
with a single-cylinder 6 to 8 H.P. engine, and a road-making 
and mending machine. The latter consists of a platform 
fitted with jacks and mounted on a type C electric battery 


Fig. 7.—ORWELL ELECTRO-PNEUMATIC ROAD MAKER. 


truck. The platform carries a 7.5 H.P. electric motor, which 
operates a compressor, the latter in turn driving pneumatic 
tools. When in position the jacks can be screwed down and 
the truck driven away to be used for other purposes. Fig. 7 
illustrates a standard portable plant, for mounting on an elec- 
tric truck, as shown, or any other self propelled vehicle. The 
standard duplex compressor is driven by means of a belt and 
jockey pulley by an electric notor which can be connected up 
to the street mains when available, ‘or supplied with energy 
from a storage battery. The plant is provided with suitable 
air receiver for storage purposes and special water cooling 
arrangement, so that no separate water supply is necessary. 


In all cases the compressor is entirely enclosed, and amply 
Jubricated. 


Messrs. Epison AccumULAToRS, Ltp., 2, Duke Street, St. 
James, London, S.W.1, exhibited a 5-ton Lansden tipping 
wagon fitted with an Edison electrically-operated tipping gear 
which is controlled by a pedal under the footboards to operate 
which a trap door is opened. In this model the batteries are 
contained in a steel casing held by brackets to the bottom 
of the frame side members, and fitted with rollers to facilitate 
removal. A single motor centrally situated behind the differ- 
ential drives sprocket shafts through: level gearing, the final 
drive being by chains to the rear wheels, which are of the 
wooden artillery type. The back axle is a solid forging, and 
strong radius rods are provided. The front axle is of rect- 
angular section in the centre, but has the I-girder form at the 
ends. For the tipping gear, a motor, situated at the front 
end of the screw, operates through a silent chain. The 
vehicle was built to the designs of the Glasgow Corporation. 


THE GENERAL VEHICLE Co., Læn., 43, Shoe Lane, London, 
E.C. 4, was showing a 34-ton electric vehicle designed for 
house-to-house refuse collection and equipped with the Cray- 
iner unloader which can be either hand or electrically oper- 
ated. The chassis itself, we understand, is the first to be 
built entirely in this country; it was made in Birmingham, 
the English company having bought all the American 183, 
tools, patents, and patterns. The vehicle is fitted with an 
Tron-Exide battery having a capacity of 256 amp.-hours, whi 
is claimed to be ample for a run of from 36 to 40 miles over 
average roads when fully loaded. The drive on this vehicle 
is arranged as follows :—An electric motor, placed just in front 
of the rear axle, drives forward by chain to a differential cross 
shaft from which the final transmission to the rear wheels is 
by means of side roller chains to chain wheels on the roed 
wheels. 

Messrs. Haprietps, Ltp., Tinsley, Sheffield, exhibited as 8 
other recent exhibitions manganese steel tramway producte, 
including rails and a compound crossing. 
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THe War OFFice exhibit consisted of various plant and ma- 


‘terials used by, and a collection of photographs, drawings, &c., 


illustrating the work of the transport services at the front 


during the war. | 

THe New Transport Co., LTD., 27, Queen Victoria Street, 
London, E.C.4, illustrated by means of drawings, models, 
&c., the Gattie system of transport and method of handling 
goods in large inanufacturing and densely-populated centres. 
‘he principle is evolved around an electro-mechanical machine 
which automatically controls and sorts parcels and bales of 
merchandise. Arrangements were made for visitors who 


-wished to do so to view the machine actually at work. 


Tue ELECTRIC APPLIANCES Co., LTD., 8, Fisher Street, Hol- 
born, London, W.C.1, exhibited the Imperial vacuum cleaner 
which, we are informed, has recently been awarded the 
“ Grand Prix” in competition with 18 other well-known 
makes and types of machine before a committee of engineers. 


Tue JACKSON ELEcTRIC Stove Co., Lro., 38, Blandford 
Street, London, W.1. At this stand full demonstrations of a 
new model of Jackson electric cooking range were given. The 
exhibit comprised a comprehensive collection of domestic 
electric cooking and heating apparatus, and included irons, 
kettles, saucepans, heating rings, toasters, &c. 


Messrs. Cuas. E. Beck & Oo., Lro., 70, New Bond Street, 
W. 1, exhibited electric *‘ Servants ” for the home, comprising 
an ironing machine and the '‘ Thor ” washing machine, which 
is claimed to wash anything without damaging it in any way. 
‘I'he machine is essentially a Jabour-saving device, and i9 not 
only simple to operate, but requires no attention while in 


‘operation. Another advantage is that all moving parts are 


enclosed. We understand that the company is shortly expect- 
ing delivery from America of & consignment of electric vacuum 
cleaners. 

Messrs. Berry's ELectric, Lrp., 86, Newman Street, Lon- 
don, W., had on view a working exhibit of several types and 
sizes of ** Magicoal’’ electric fires which imitate in a striking 
manner & glowing red-hot fire. ‘The psychological effect is 
such that, looking at the red embers, even at their lowest con- 
sumption, Makes one feel warm. ` 

Messrs. FIRELLI, Lrp., 144, Queen Victoria Street, London, 
E.C. 4, had on view an imposing exhibit of solid rubber tires, 
suitable for self-propelled vehicles of all types and sizes. 


Messrs. Henury’s Tyre & Russer Co., Lro., 18, New Union 
Street, Moorfields, London, E.C.2. ‘This exhibit comprised 
samples of solid rubber band tires of various sizes, and samples 
of submarine and house-wiring cable, &c. We understand 
that the exhibit was shown mainly with a view to calling at- 
tention to points of interest connected with Henley’s house- 


‘Wiring systerin which has been used with advantage in artisans’ 


dwellings and housing schemes. The systein is inconspicuous, 


efficient, and permanent; it is easily installed, and necessitates 
‘little cutting away and no damage to premises. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 

: the following week. Corre should forward therr communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


_ The Speeding-up of an Induction Motor. 


I was pleased to see Mr. G. J. Smith’s remarks regarding 
the above matter. He compares it with a case which came 
to his notice and which he states was a similar case. I wish 
to point out that there was nothing at all similar in the two 
cases. The case I stated was a 3-phase supply, 50 cycle, 400 
volts, with star point earthed. This is an entirely different 
supply from a 2-phase with one pole of each phase earthed. 

ln my case an “earth ” on any part of the stator’ windings 
would bring the breaker out, and further there was not an 
‘earth’ or fault to be found.. The case was stated to me 
by my partner, but candidly as an engineer of some experience 
I did not believe it, ags‘I could not see how it could possibly 
take place. I thought someone else inight have had a similar 
experience, but I am afraid not. If ever the mystery is solved 
I shall be glad to inform Mr. G. J. Smith of the '* cause and 


cure.” 
Puzzled. 
December 2nd, 1919. 


Third Harmonics. 


With reference to Major Edgceumbe’s letter in your Octo- 
ber 3lst issue, in which he comments upon an article written 
by me, and dealing with third harmonics, as Major Edg- 
cumbe is evidently under some misapprehension, I should like 
to point out to him that I did not for one moment advocate 
that generators should all run with earthed neutrals, but that 
each should be provided with a separate neutral resistance, 
Which is another matter altogether. One or more neutrals 
can then be earthed, but it is not advisable to run more 
than two machines in this way on account of the heavy cir- 


the figures would have been impossible. 


culating currents which would be set up, owing to the neu- 


‘tralising effect, which takes place upon starting the windings, 


being negatived by paralleling-up the phases separately vid 


‘the neutrals. 


I certainly did not intend to convey the impression that 
generators should be equipped with separate earthing react- 
ances, as, in the case referred to, the generators in themselves 
embody sufficient reactance to provide the necessary limiting 
factor. With a modern generator there is little to be feared 
from excessive circulating harmonic currents even though 
the neutrals be directly coupled together. = 

Major Edgcuinbe also mentions that a reactance will return 
power to the circuit—usually at the wrong .time—upon the 
circuit-breaker operating; this will, of course, depend very 
largely upon the speed with’ which the circuit is interrupted. 

L. C. Grant. | 


Newcastle-upon-Tyne. : 
December 3rd, 1919. 


Patent Office Library. 


Will you kindly draw the attention of your readers to the 
accompanying copy of a petition asking the President of the 
Board of Trade to have the Patent Office library kept open 
until 10 p.m. daily? 

The petition has the approval of a number of scientific and 
technical societies, and I shall be glad to forward sheets, for 
signature by any others who are interested, and also to hear 
from individuals who wish their names added but have not 


an opportunity of signing in person. 
Chas. Salter. 


33, Park Hall Road, London, N. 2. 
ecember 3rd, 1919. 

(We cordially endorse our correspondent’s proposal. It is 
very necessary that every facility should be afforded for the 
dissemination of technical information; the cost is trivial com- 
pared with the benefit derived by the nation.—Eps. ELEC. 
Rev.] 


Electric Power Supply to Works. 


Will you allow me to correct a deduction which might too 
easily be drawn from your account of my remarks on the 
above subject, us reported on p. 668 of your issue of Novem- 
ber 21st? : 

It might be inferred from the figures, as reported, that 
the compound charge in the city of Sheftield was £4 per 
annum per K.V.A. of maximum demand, plus 0.44d. per unit 
metered, plus increment due to the coal clause. This is not 
the case. The ordinary compound charge is £4 per annum per 
K.V.A.. of maximuwu demand, plus 0.25d. per unit imetered, 
plus increment due to coal clause. Alternatively, instead of 
the increment due to the coal clause, a percentage increment, 
which has varied during the war trom 25 per cent. to 75 per 
cent., may be added to both parts of the compound charge, 
and this alternative is often udvantageous to the consumer. 

To make the comparison clear, suppose the price ot coal is 
s. per ton above the datum, that the coal increment Js .U3d. 
per shilling, and the alternative increment 18 75 per cent. 
Then the tariffs are as follows :— : 

(a) £4 per K.v.a., plus (U.25d., plus 0.6d.)=0.959d, on 100 


per cent. load factor. . 
(b) (£4 per K.V.A., plus .25d.)X1.75=0.6291d. on 100 per 


cent. load factor. l 

It is from the latter tariff that the unit charge of 0.44d. was 
quoted in your report, and I am glad to have an opportunity 
of explaining the matter fully for three reasons. In the tirst 
place, it is due to the city of Sheffield that there should be 
no misunderstanding. Secondly, the rates quoted are amoung 


the lowest in the country, and it should be specially remarked 


how favourable is the alternative rate to a certain class of 
consumer. Lastly, it is an.excellent example of the dis- 
advantage of secret agreements. ‘For had the city of Sheffteld 
subscribed to this practice, a full and frank explanation of 


William Cramp. 


Manchester, 
December 2nd, 1919. 


The Lay-out of Switchgear. 


With reference to the second part of Mr. A. J. Webber's 
letter in the last issue of the Review, in which he asks when 
the D.P. switch and fuse reaches its limit and the D.P. circuit 
breaker takes its place, I feel quite justified in saying that 
he will never receive a satisfactory answer from anyone with 
practical expefience. Mr. Webber's experience with fuses is 
that when he reaches the 600 to 600-amp. mark his troubles 
begin. Personally, my own troubles begin long before that 
mark is reached, and perhaps the following experiences may 
be of interest... : en 

At present I am gutting a 3-phase distribution board com- 
posed of four ways of 400-amp. fuses and three ways of 200- 
amp. and replacing them with oil-immersed switches. The 
reason for doing so is that several of each size of fuse were 
giving trouble due to heating up at about 3 full load, and the 
porcelain handles breaking up due to this heat and 
having to be bound together with tape, so that it was found 
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impossible to carry on. To withdraw one of these fuses it was 
necessary to tie a piece of rope round the metal work, put the 

ee usulnst the board and get some assistance to pull out. 
When out it was found that the faces of the clips and the 
fuse heads were severely pitted and burned. The type of fuse 
on this particular board is made by one of the largest present- 
day makers, and the design is woefully weak. 

On a D.C. board one of the feeder panels carries a pair of 
fuses rated at 500 amps., but at normal load, 350 amps., these 
fuses become very warm. One evening lately the load in- 
crease:{ to about 390 amps., and the fuse heated up so much 
that it was decided to relieve it by bridging across its clips 
with a piece of No. 20 copper wire. The intention was to 
make up the equivalent of the fuse in the holder and to with- 
draw the holder for examination, but immediately the first 
turn of the copper wire made contact with the two-clip bolt 
it blew out with a bang. These fuses are also by a present- 
day maker, and are not of ancient pattern. 

So much for large sizes; but what has one to say when 
30-amp. fuses and bases are being continually smashed to 
pieces by a No. 26 copper wire blowing? It seems in this 
case that to thoroughly meet the requirements of the Home 
Office and Factory Acts these fuses and bases are being made 
eo compact and the fuse wire itself so shielded that no pro- 
vision is being made for the expansion of the gases caused 
by the fuse blowing, and therefore the cause of breakages 
can be put down to concussion. 

These experiences with fuses are a few personally come 
across, and it is because of these that I feel justified in stating 
that no one can answer Mr. Webber’s question. 

Jos. Walker. 

Musselburgh, December 8th, 1919. 


—_—_ — 


The New Standards for Cables. 


I thank Mr. F. W. Andrews for pointing out the error in 
my article of November l4th. I bad been attempting to 
devise a decimal square measure in which each step was a 
tenth, as the French have it in the larger units of their square 
measure. As regards the submultiples of square inches it ran 
somewhat as follows. The words “inch area” (or square 
inches) were contracted to ‘‘ inare’’ :— 

l iwmare = 1.0 sq. in. 

l decinare = .1 sq. in. 

J. centinare = .01 sq. in. 

l milinare = .UO1 sq. in. 
In my article, for 1 sq. mil, read 1 milinare. It is needless 
meanwhile to rewrite the article, as its general purpose is clear 
to those interested. ‘Lhe error is at least another proof of the 
need for a simple system of naming cables for rapid use by 
everyone. 

Already one finds some naming the new standards by dia- 
meter and some by area, and both figures in minute fractions 
of an inch are clumsy and difticult to remember correctly. 
Their proper place is in a table for reference when required. 

For everyday use, recognition by area is what is really 
needed, and if a suitable unit name were selected for .QU1 sq. 
in. it would be very helpful. 

D. S. Munro. 


Edinburgh, December 6th, 1919. 


The new table ol sizes is very troublesome to remember, 
and doubtless will lead to much confusion. The difficulty can, 
however, be overcome if we speak of .OO10 as No. 10 and 
0015 as No. 15, &e. The cables in use would thus be No. 10, 
No. 15, No. 20, No. 30, No. 45, No. 70, and No. 100. ‘These 
would be easy to remember. J think that the adoption of such 
a method of naming them would save much confusion, 


C. Turnbull. 
Electricity Works, North Shields, December sth, 1919, 


Heating of Induction Motor. 


Trouble: Stator-core heating of 3-phase, 3,000 volt, S0-cvcle, 
960 rev., YoU-B.8.P. haulage motor. Experiencing over- 
heating of this machine I came to the conclusion that there 
was trouble in the core, and decided to take this to pieces. [ 
found that the Jaininations were made up in six sections form- 
ing the complete circle, and in between each section there was 
consequently a small space, ubout .JU8 inch. Each complete 
circle of laminations was alternately varnished (both sides) 
and plain and so placed that the spaces between sections 
came central on the section above and below it, J found that 
on each side of the spaces there had been heating enough to 
temper the laminations to dark blue for about 14 inches trom 
the end, and‘gradually to light straw colour at about 3 to 4 
inches away. ~ 

This appeared to be quite local heating, and was only 
apparent at the centre of the adjacent lamination to a slight 
degree when the varnish was washed off. 

This machine is of German manufacture, made in 1905. J 
notice that some English machines have very much more 
depth of iron for less power, und by this I judged that this 
machine was running at a high magnetic density; following 
this conclusion I thought the heating nught be caused by eddy 


currents produced by breaking the magnetic field at the six 
points in the circumference, causing local magnetic polarities 
and when running at @ high density the magnetic field would 
be carried some distance each side of the gap and cause eddy 


currents to form near the ends of the laminations. Now this 


happens at twelve points in the circumference, and consider- 
ing that there are over 7,000 sections of laminations, there is 
ta heat to dissipate independently of the usual heat 
osses. 

I imay say that each section contains 30 slots, there being 
18V slots in the machine, and the depth of slot is 1g in., and 
the remaining depth also l$ in., making the total depth of 
magnetic field only 34 inches. 

Ain I correct in ny assumption and should I be better off 
by cleaning the laminations so as to make a true magnetic 
ring of every two complete circles, being careful, of course, to 
varnish between each two sets? 

Can anyone give a chemical formula for cleaning the plates 
to make good metallic magnetic contact? eS 


G. F. Flanders. 
Aberaman, December Tth, 1919. 
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THE “NI-FE” ACCUMULATOR. 


A NEW type of storage battery, that has been put forward 
tor use in miners’ lamps and which has never before been 
produced in England, is being placed on the market by 
BATTERIES, Litp., of Redditch. ‘the NI-FE accumulator, as 
the chemical symbols indicate, is of the uickel-iron-alkaline 
type; its manufacture on a large scale was commenced in 
1911 by a Swedish company, but Batteries, Ltd., have ob- 
tained the patents and patent rights for the United Kingdom 
and the Colonies. 

The active material of the NI-FE positive electrode is nickel 
hydroxide, mixed with other ingredients to increase the con- 
ductivity. This composition is formed into briquettes, which 
are automatically fed in between two inactive perforated 
nickelled steel strips. These strips, enclosing the active ma- 
terial, are manufactured in lengths and then cut up into suit- 
able sizes. They are then folded together and fitted into a 
steel frame. The complete electrode is then put through a 
rolling process, which ensures perfect contact between the 
active macrial and the nickelled steel strips. At the same 
time grooves are formed on the plate, which keep the Para 
rubber insulators in position. ‘The active material of the 
negative electrode is iron oxide specially prepared and mixed 
with other materials, which are claimed to prevent self-dis- 
charge of the cell. The negative plates are constructed in the 
same way as the positive ones. The interior of a com- 
plete cell consists of a series of positive and negative 
plates, insulated from each other by Para rubber strips. 
Plates of simular polarity are connected by a steel plate brazed 
across their tops, to which in turn is brazed a pole ter- 
minal. There are no nuts or screws which can become loose 
and cause a short circuit. ‘The container is made of steel, all 
joints being brazed to prevent leakage. The cover through 
which the pole terminals are taken is also brazed on to the 
container, and is provided with a flange to prevent spilling of 
the electrolyte. In the centre of the cover there is an opening 
for the insertion of a special gas valve or solid plug. The 
electrolvte consists chiefly of a solution of potassium hydrate 
in distilled water, of definite strength, and the density of the 
electrolyte remains constant during charge and discharge. 
The NI-FE accumulator is manufactured in two standard 
types :—Type ‘‘A’”’ should be used where a battery for slow 
discharge is required, as for telegraphs, telephones, lighting 
purposes and ignition. Type ‘‘ kK" should be used where 8 
battery for rapid discharge is required, as for self-starters, 
traction purposes, &c. This battery has a specially low 1m- 
ternal resistance, and has been designed so as to operate 
successfully under the severest conditions, The electrolytic 
reactions cf the accumulator are complicated, but in brief 8 
discharged cell contains, in the positive electrode, nickel 
hydrate in a low degree of oxidation, whilst the negative 
electrode contains chiefly iron oxide. When charging takes 
place the nickel hydrate in the positive plates become more 
highly oxidised, whilst the iron oxide in the negative plates 18 
yeduced to chemically pure iron. 

On discharging, the active material in the negative electrode 
becomes re-oxidised, whilst that in the positive electrode 18 
reduced. The charging and discharging processes are appar- 
ently nothing more than the electrolytic carrying of oxygen 
from one plate to the other. The electrolyte does not enter 
into any permanent chemical union with the electrodes, but 
functions practically only as a liquid conductor. For this 
reason the quantity of electrolyte can be reduced to @ mmi- 
mum, and the plates can be placed as close together as 18 
practicable, This results in a considerable saving 9 
Volume. ‘Phe curve for a normal charge (six hours for 
type “A and five hours for type “I ") shows that the 
Voltage at the beginning slowly rises during about 70 per 
cent. of the charge time from 1.4 to 1.5 volts, and then rapidly 
to 1.75 or 1.78. and remains so to the end of charging. By 
using the method of forced charging the time can be reduc 
to four hours for type “ A” and three-and-a-half hours for 


hours. 
the normal and remain so to the end of the operation. Ove:- 
charging is not injurious to the cells. The curve for a normal 
discharge in eight hours (for type * A ’’) and four hours (for 
type “ K ”) shows an average. working voltage for a cell of 
1.2 volts. The voltage drops slightly during, the first fifteen 
minutes of discharge, but after this it remains practically 
constant until the cell is completely discharged. No gases 
are generated ‘during dis¢harge; the accumulators can, there- 
fore, be made unspillable, which is of importance in batteries 
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Fic. 1.—ASSEMBLED FIG. 2.—MINERS’ 
HanpD LANTERN. 
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for ignition, hand lanterns, and all transportable purposes. 
The accumulators give a practically undiminished ampere- 
hour output, even:at very high' rates of discharge. A NI-FE 
battery will give about 90 per cent. of the guaranteed output, 
even’ when. discharged with a current four times thé normal. 
The: ampere-bour efficiency of the NI-FE accumulator onder 
normal conditions is from 75 to 80 per cent., and the corre- 
sponding watt-hour efficiency is from 60 to 65 per cent.. 
Cells of this class that: have been standing idle for four or 
five years when tested: are found to give nearly their full 
guaranteed output at thé end of that period without re- 
charging. i we 
- The overall dimensions :of the miner's lamp cell (fig. 2) are 
5 in. in height and 2.5 in. in diameter, and the total weight, 
including ‘electrolyte, is 2 lb., The capacity is 11 amp.-hours 
and. the voltage 2.5 volts. These figures show a result of 14 
watt-hours per lb. of cell, which is remarkable for so small a 
cell... Referred to volume the capacity is 1.25 watt-hours per 
cu..in. This very high specific power has been obtained with- 
out any: sacrifice of mechanical strength by means of the 
following ‘arrangement af the interior. Fee wile d,s 
The accumulator consists in reality of two cells, the con- 
tainers of which are firmly brazed R T The negative 
pole of one cell and the positive pole of the other are con- 
nected: to.their respective containers. The outside terminals, 
which are taken through the containér, give double the 
voltage obtainable from an ordinary cell. This cell gives a 
brilliant..2-c.r. light for ten hours continuously, and even at 
the end of ‘that period the light shows no signs of failing; 
ising a 1-o.p..lamp the lighting time would’ be ‘mcreased to 
25 hours. E Re Ae oa | a 


WAGES IN THE ELECTRICAL CONTRACTING 
i = 0C INDUSTRY. 
l , oo meee e | 
A MEETING of the Electrital Trades Union with the London 
Section of the National Federated Electrical Association (re- 
presenting electrical. contractors) took place on Wednesday, 
December 3rd, whem the offer of. the employers ‘to'bring Lon- 
don inte the national scheme of standardised wages for the 
clectrical contracting industry, by which London men would 
be paid 2s. per hour from December Ist, was unconditionally 
refused hy the London Committee of the E.T.U. . l 
The refused offer included certain allowances which, in the 
opiniou of employers, would have the effect of increasing the 
men’s earnings ou the average considerabiy above what would 


have been obtained by the offer of June last, which worked 
out at Ys. O2d. 

The rate in the electrical contracting industry in the London 
area, ag a result of this refusal, therefore remained unaltered 
at Is. Td. per hour, plus 12} per cent. on earnings, whereas 
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the rates for the rest of the country have been agreed at 
2s., 1s. 11d., 1s. 10d., and ls. 9d. inclusive for the respective 
grades into which the country has been. divided. 

Under the circumstances, the employers, who considered 
that the deadlock caused’ by this refusal on the part of the 
men’s executive would operate hardly on the rank and file 
who have. had little or no part in the negotiations, and to 
whom some inctease of the present rate is due, have decided 
that the inclusive rate of 2s. per hour for the London area 
shall be paid forthwith, and the rate for auxiliary workers 
over 23} shall be ls. Td. per hour. 2 

According to the Daily Dispatch the contractors insist on 
the ‘industry being an open one, that is, that they shall be at 
liberty. to employ .men who are not meinbers of thé union. 
On this point negotiations have been broken off, and now the 
officials of the union are threatening a series of “irritation 
strikes.” By a ballot vote thev have been authorised to call 
a strike when and where they will. Only the officials will 
know the dav and hour of the first blow struck. There was a 
private meeting of the members of the union on Sunday last. 
Mr. Tom Mann was one of the speakers. 

Interviewed by a Daily Herald representative, Mr. W. T. 
Webb, secretary of the London district of the E.T.U., said 
that the ballot, which ended on Saturday, was a ballot of the 
whole of the trade, and the Executive wis now empowered to 
call out the 5,000 men directly concerned, or any of them, 
and to call out the other 10,000 electrical workers in London. 

The London Executive was to meet on Thursday, and a 
mass meeting of the members will shortly be held. 

Questioned in regard to the ‘‘ blacklegs ” and non-unionists 
for whom the employers were so anxious, Mr. Webb said that 
there were men in the trade who worked as blacklegs ‘during 
the 1914 strike. Some of these were organised into the Asso- 
ciation of Supervising Electricians, which was recently regis- 
tered as a trade union, but which was not recognised by the 
General Federation of Trade Unions nor by the Trade Union 
Congress. The organisation, Mr. Webb said, was undoubtedly 
used by the employers as a weapon against the E.T.U. “The 
emplovers raised the question in June, when they offered us 
2s. 03d. per hour on condition that we agreed to work with 
these men. We gave them until October 12th to join (or 
rejoin) the union at an entrance fee of 25s.” Mr. Webh 
added that there had been cases of men having to pay a 
much as £100 to rejoin the union. 


At a meeting held at York on November 27th, the National 
Joint Industrial Council for the electrical contracting industry 
unanimously agreed to recommend to the members ‘of the 
E.T.U.. the N.F.B.A., and the E.C.A. of Scotland the adop- 
tion of the following proposals :— 

The standard rate of wages for the towns and districts in 
Great Britain and Ireland shall be as follows :— 

Grade A: Rate 2s.: Towns and districts: Left open. — 

Grade B: Rate 1s. Ud.: Towns and districts: Mersey dis- 
trict, Manchester, and those towns or districts in Lancashire 
which have agreed or shall agree to follow Manchester rate; 
South Wales. 

Grade C: Rate 1s. 10d.: Towns and districts: Belfast, Lon- 
donderry., Scotland, North-East Coast, Northumberland, Dur- 
ham. ‚Yorkshire, towns and districts in Lancashire and 
Cheshire which .are not covered by agreement. to follow 
Mersey district or Manchester rate, Carlisle, Eastern Counties 
(T.incolnshire, Norfolk, Suffolk, and Essex, and Herts outside 
London area), Nottinghamshire. Leicestershire, Derbyshire, 
Northamptonshire, Bournemouth, Plymouth, Devonport, 
Bristol. Birmingham. towns which agree to follow Birmingham 
rate, Coventry. Wolverbampton. Potteries. a oe 
`” Grade D: Rate 1s. 9d.: Towns and districts: Remaining 
towns and districts other than Tondon in England and Wales. 

The above rates include the 124 per cent. and all past and 
future awards up to March Ist. 1920, and are to be standard 
rates, and shall not be altered except in accordance with this 
agreement. 

The new rates were to take effect as from the pay day in 
the week ending Saturday. December 6th. 1919, and_to he 
payable in respect of the pay period for which payment was 
made on that pay dav. provided that where earher dates had 
already been agreed locally, such earlier dates should be 
substituted for that given above, and that where the increase 
in any district exceeds 3d. per hour, the increase payable as 
above shall he 3d. onlv and the balance of such increase shall 
come into effect six months later. 

Any variation in the above general rates to be a national 
variation, and to be applied to all grades. 

_A town or district may only alter its grade by local agree- 
ment, or by decisions af the N.J.I.C. failing local agreement. 

After March 31st, 1920. there will be 1 review of wages in 
February and July of each year. 

An application having been made by the Mersey D.J.I.C, 
that the rate for the area covered bv that Council should be 
2s, per hour, it was agreed to transfer those towns and dis- 
tricts which are subject to the Mersey agreement from grade 
B to grade A. ; yee ue Of ; 

The agreement applies to all qualified journeymen being 
members of the E.T.U. who are employed bhy electrical con- 
tractors in districts covered by the agreement, except such 
employés as may he engaged for full time on manufacturing 
work under agreed engineering conditions. 
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Yates v. Rost. Bowson & Co., LTD. 


AT Newcastle-on-Tyne County Court on 3rd inst., before his 
Honour Judge Greenwell, Ellen Yates, of Gateshead, made an 


application under the Workmen's Compensation Act 
against defendants, of Newcastle, in respect of the 
death of her busband, Francis Yates, on June 10th. 
Mr. H. S. MuxpanL, for the applicant, said that 


Yates was killed while following his employment as a 
painter. Deceased earned £5 12s. in five days. On the day 
of his death be was painting an electric crane at Messrs. 
Palmers’ works. About 9 p.m. his body was found hanging 
over some cabin rails. He had been electrocuted. —THoMAS 
KINGDOM, a crane-driver, said he warned the deceased about 
hanging his paint pot over some wires. Those wires carried 
current, but were then not alive.—A. E. Denny, who found 
the body, said he thought Yates had overbalanced himself, 
and, in putting out his hand to steady himself, had touched a 
live wire.—Mr. E. MEYNELL, for the defence, said the de- 
ceased had no right to be painting there when the wires were 
alive—Mr. METCALFE, manager for the defendant company, 
said Yates was warned not to go near the crane unless he was 
informed by the electrician that the current was off. He was 
not authorised to work on the night of his death.—Other wit- 
nesses gave evidence that Yates had been warned.—His 
HONOUR said the deceased had disregarded the warnings given 
to him, and found in favour of the respondent company. 


Loncsottom & Farkar, Ltb., v. Tue B.E. Company (or 
; Lonpon & BIRMINGHAM), LD. 


On December 3rd, in the Commercial Court of the King’s 
Bench Division, Mr. Justice Roche heard an action brought by 
plaintiffs, of Keighley, Yorks, against defendants, of Mansion 
House Chambers, Queen Victoria Street, London, the 
plaintiffs’ claim being for the price of goods sold and delivered. 

Plaintiffs’ case was opened by Mr. CARTWRIGHT SHARP, who 
said the action was brought to recover the balance of the price 
of certain brass adaptor pins which counsel explained were 
used in connection with electrical work. The defences ap- 
peared to be three. There was first of all the defence that 
the defendants were entitled to 24 per cent. discount, but the 
two main defences were that the defendants said they were 
entitled to reject the goods because they were out of time, 
and they further said they were entitled to reject the goods 
because they were not up to sample in one respect, and 
that was they were incomplete, a small screw being missing. 
With regard to discount, he said the defendants were 
not entitled to any. With regard to the plaintiffs 
being out of time, he said if reasonable time had elapsed, 
then obviously it had been extended by the conduct of the 
parties as appeared in the correspondence, and so far from 
accepting the goods, defendants accepted them, and only 
tried to reject at a very late stage. With regard to the goods 
being incomplete, plaintiffs had difficulty in obtaining these 
little screws. Defendants said they would get them for the 
plaintiffs, and since thev did not get them for the plaintiffs, 
and could not send the right screws, practically by agreement, 
plaintiffs sent the adaptor pins without these little screws. 

Mr. Harney, for the defendants, said clearly they ordered 
the adaptor pins complete, and the screw was a very impor- 
tant part of the goods. l 

His LorpsHir gave judgment for the plaintiffs for £353 9s., 
with costs. | 


THE ELECTRICITY SUPPLY BILL. 


On Wednesday, December 3rd, the Bill came up for second 
reading in the House of Lords, and was recommended to the 
House by the Lord Chancellor as one which had been the 
subject of exceptional care and deliberation, and was sup- 
ported by the expert advisers of the Government. Lord 
Downham raised no objection to the principle of the Bill, but 
attacked it on financial grounds, and said that if the present 
undertakers were justly treated they would reorganise the 
system of supply. Lord Moulton regarded the Bill as 
nationalising the industry, opposed it as untimely and un- 
wise, and declared that 1t was based upon a retrograde policy. 
Viscount Midleton suggested that the Bill should be referred 
to a Select Committee, and the debate was adjourned. 

On Monday Viscount Haldane supported the Bill as a 
means of increasing production; Lord Inchcape, Lord Erskine, 
the Marquis of Salisbury, and Lord Parmoor opposed it as an 
attack on private enterprise; Lord Bimmott and Lord Ashton 
thought the Bill was premature. u reply, the Lord Chan 
cellor suggested that with the exception of Lord Haldane, 
none of the speakers had taken the trouble to read the Bill; 
thev merely repeated what Lord Moulton said. The assump- 
tion that the Bill would cost 150 millions had not the slightest 
foundation. The Bill was the outcome of the deliberations of 


several committees of exceptional ability, with regard to the 
shortage of coal, and was directly based on the report of 
one of them. Not one penny would have to be found by the 
State. The Bill did not mean nationalisation, and as for the 
danger of sabotage, no line would be as long as 40 miles. Gas 
mains would be more liable to damage. The electricity supply 
industry was at a standstill pending the passing of the Bill, 
which the Government regarded as vital to the scheme of re. 
construction. 
The Bill was read a second time. 


BUSINESS NOTES. 


The Price of the “ Electrical Review.”—Owing to the 
continually increasing cost of all production oharges, we are 
obliged to advance the price of the ELECTRICAL REVIEW from 4d. 
to 6d. from the first number of the New Year—January 2nd, 1920, 
We wish to direct our readers’ attention to the notice regarding 
the matter which appears on the first Leader page in this issue, 
The new subscription rates are there stated. 


The Christmas Holidays.—We shall be glad if contri- 
butors and advertisers will take note that the issue of the ELECTRICAL 
REVIEW for Friday, December 26th, will be published on Wed- 
nesday, December 24th. The Advertisement Department announces 
that new copy and alterations to existing displayed advertisements 
should be received not later than Thursday morning next, December 
18th. Official Notices and small prepaid advertisements can be 
received up to 6 p.m. on Monday, 22nd inst. 

Contributors and correspondenta are aaked to note that all 
editorial matter must be received two days in advance of the usual 
time. 


The Lead Market.— Messrs. James Forster & Co., report- 
ing on December 6th, state :— 


The turnover this week is 12,000 tons, about equally divided aver the five 
market days. The closing price yesterday was at £40 5s. for practically all 
positions, a rise on the week of about 50s. per ton, which compares with 
£25 10s. early October and £23 July, a rise unparalleled in the history of the 
trade. The Government price throughout the weck has been well over the 
market, and to-day is £4 los. delivered, with an embargo for export. That 
the enormous advance is largely due to speculation by outsiders is true, but 
it has been helped by the absence of supplies from Spain (which country has 
never before failed to give us a constant and very large proportion of our 
requirements) combined with the disastrous strike in Australia, which has 
held up the largest producing mines in the world for over seven months and 
still continues. These two features account for the rapid depletion of the 
huge stock held by the Government here and in Australia six months ago. 
The future is one of anxiety to all connected with the trade, and it is im- 
possible to see where effective relief can come from. 


Messrs. G. Cawson & Co. report as follows :— 


The trend of the market throughout the week has been constantly upwards, 
culminating in the unprecedented prices being paid of £40 2s. 6d. for December 
and £40 5s. to £40 7s. 6d. for February and March. This figure is by far the 
highest known for more than fifty vears, and is about 170 per cent. dearer 
than the average prices of the three years prior to the war. How much longer 
speculators may bv disposed to operate at present high prices it is difficult to 
pregnosticate. The present inflation seems partly to arise from the delay in 
delivery of lead by the Gavernment, who have very large quantities sold, but 
buyers are unable to obtain the lead and thus have to operate on the market 
to fulfil their engagements, The positions with regard to future supplies 80 
far shows no improvement. The rate of exchange is operating against fresh 
imports from America. Apparently there is more freight now offering from 
Australia, and this will tend to help the situation. The position in Spain is 
difficult to understand—we ought now to be receiving considerable shipments 
from that country. The high price of silver combined with almost a record 
price for lead must eventually cause a larger production. So far, however, 
there are few signs of any. developments in this direction. The outlook is still 
obscure. Speculators, how€ver, may still be able to drive the price higher. 
but it is lifficult to say whether consumers will eventually take the lead off 
their hands, as after all consumers have to say the final word as to price. 


Caution in buying seems to be more than ever necessary at present inflated 
prices, 


Messrs. James & Shakespeare report that the price of English 
pig lead on Tuesday, December 9th had advanced to £41 10s., an 
increase of 30s, for the weak. 


A Leyton Contract.—The Leyton Electricity Committee 
has received a letter from Messrs, BRUCE PEEBLES & CO., LTD., 
dated October 28th, stating that owing to the increased cost 
of manufacture since the date their tender was submitted, the 
price must be increased by £125 per machine on the two machines 
ordered, and that the delivery time must be increased from seven 
to nine months from receipt of instructions to proceed. At the 
time the estimate was made copper was £90 per ton ; it is now 
£122. Other commodities have also further increased, consequently 
a supplementary loan at conclusion of works will be requisite. As 
some regulating resistances equivalent to £60 mentioned in the 
tender will be best supplied with the switchboards, Messrs. Brace 
Peebles’ new. contract figure is £6,315, instead of £6,125. The 
Committee has agreed to the increased price and extended period 
for delivery, as mentioned. . 


Dutch and American Interests,—The. shareholders 1n 
the N.V. Philips’ Gloeilampen Fabriek of Eindhoven will meet in extra- 
ordinary general meeting this week for the purpose of considering & 
proposal to increase the share capital to £1,666,000. It is stated 
that the object of this expansion is to enable an interchange of 
shares to be etfected with the International General Electric Co. 
and the General Electric Co. of New York, with which the directors 
of the Dutch company have concluded a community of interests 
which, among other matters, will permit of an exchange ofjpatents 
and experience. Cad 
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T- A Western Electric Function at Woolwich.—An interest- 


ing function, attended by over two thousand people, was held 
at the Drill Hall, Woolwich, last Friday evening on the occa- 
sion of the presentation of gold service badges to those em- 
ployés of the Western Electric Co. who had been on the pay- 
roll for 10 years and over. For 10 years’ service a simple 
badge was presented, and for each completed additional five 
years a star is added. Musical selections were rendered by 
the Royal Artillery Band. At the conclusion of the musical 
programme, Mr. H. M. Pease, the managing director, took 
the chair. He intimated that the directors had decided that 
service with the Colours should count both for service badges 
and for pensions. He called attention to the fact that 10 years 
ago there were 958 employés on the company’s pay roll, and 
the badges which were being presented that night indicated 
that one fourth of those remained in the company’s employ 
to-day, a record of which any industrial company might well 
be proud. He stated that briefly in general the method of 
operation of the pension system was as follows :—Every ewm- 
ployé at the age of 6U years with continuous service extending 
20 years or more would become eligible for a pension of 1 per 
cent. for each year of service of the average salary of his last 
ten years of employment. Under certain other conditions, 
pensions might be granted on the recommendation of the 
board of directors. He was pleased that Mr. J. E. Kingsbury 
had undertaken to present the badges, for he reminded them 
that the company’s business was started by Mr. Kingsbury 
in 1883, when his staff consisted of one man and a boy. Mr. 
Kingsbury, in the course of his speech, said the circumstances 
were such as to encourage reminiscences, but in view 
of the later proceedings of the evening, to which they 
were looking forward, he would resist that temptation 
and content himself with reminding tbem that with their 
present development of departments, scientific and technical 
staff, they would realise that there was some difference between 
present conditions and those which obtained when one in- 
dividual was draughtsman and salesman and had at the same 
time to explain to others the underlying principles and ad- 
vantages of new scientific developments. it was good that the 
company should continue to have the benefit of the accumu- 
lated experience which the employés gained in its service. 
Regarding the pension scheme, so far as he was aware it 
differed materially in two main particulars from those gener- 
ally in force. As a rule pensions schemes were contributory ; 
that was to say, the employes contributed a certain amount 
and the emplover added something more. Secondly, pension 
funds were generally confined to staff officers or those in re- 
ceipt of salaries. The Western Electric system was non-con- 
tributory so far as the employé was concerned, the 


‘funds being furnished entirely by the company, and 


it applied to every emplové—whether president or porter— 
and was computed exactly in the same way for al. 
As he had refrained from dwelling on the past, so 
he would not detain them as to the future, except to remark 
that the company’s future depended very largely on the future 
of the world at large. In the reconstruction it was their pro- 


‘ducts which would largely contribute to those material im- 


provements in standards of life which were being sought. 
There were pessimists as to the world’s outlook and their 
country’s outlook, but for his part he had no difficulty in 
taking an optimistic outlook in general, and so far as this 
country was concerned he had too great a confidence in the 
sturdy common-sense of the people to take a pessimistic view, 
so that he believed that as the company had had an honour- 
able past. so might tbey look forward to a long and prosperous 
future. Mr. Kingsbury and Mr. Pease then presented gold 
service badges to 250 of the emplovés who had served with 
the company continuously for 10 years or over. Following 
this there came the programme of 12 dances played by the 


Royal Artillery Band, thoroughly enjoyed by everybody. Re- 


freshments were provided throughout the evening. For the 
successful manner in which the gathering was organised credit 
is due to the arrangement committee, consisting of Messrs. 
H. M. Pease, R. L. Diemer, J. F. Barbour, F. Martin and G. 
C. Goodburn. 


B. I. & H. C. Staff Gulld Rules. — At a meeting o 
about 300 members of the staff of the British Insulated and 
Helsby Cables, Ltd., on October 27th, a set of rules for the 
Staff Guild was unanimously adopted. We understand that at 
least 85 per cent. of the members of the staff have joined the 
Guild, which is believed to be the first of its kind in an engi- 
neering firm: while the Guild affords a convenient channel by 
which the staff can bring to the notice of the directors anv 
matters which need attention, the main principles of the 
Guild are ‘‘ Citizenship and Service’’—the two qualities of 
which the country is so greatly in need at this time. We give 
below such extracts from the rules as appear Jikely to be of 
interest to the staffs of other firms :— 

2. Objects —The objects of the Guild shall be :— 

(a) To promote in every way the prosperity of the staff, 


. whilst fully recognising that the interests of the company and 


the staff are mutual. 

(b) To afford a means of communication between the staff 
through the committee of the Guild and the directors of the 
company through the management, on any subject concerning 
the welfare of the staff, but the freedom of cach staff member 
shall not be fettered in his negotiations with the company in 
regard to his salary or conditions of employment, 


members. 


(d) To make arrangements with tradesmen and others for 
special discounts to be granted to its members. 

3. Qualification for Membership—Members of the staff 
above 19 years of age are eligible for membership of the Guild. 
Members of the staff between 16 years and 19 years of age 
may join as Junior members, but shall not be entitled to vote 
at a general meeting, nor be eligible for election to the com- 
Inittee. 

6. Subscription.—The expenses of the Guild shall be met by 
an annual subscription, which shall be Ys. 6d. for each member 
and is. each junior member. | 


8. Managcinent.—The business of the Guild shall be man- 


(c) To promote social and educational intercourse amongst ite 


aged by a committee, consisting of 15 members (including the 


chairman), constituted as follows: Managerial staff, one mem- 
ber; Preseot—heads of departments, one member; technical 
staff, assistant superiptendents, and draughtsmen, one mem- 


‘ber; foremen and ‘assistant foremen, one member; clerks, 


typists and persons unclassified above, four members; all mem- 
bers of the contract department outside staff, one member; 
Helsby (five members on similar basis); all members at branch 
othces, one member. The committee shall elect the chairman 
and appoint an honorary secretary and an honorary treasurer 
at the first meeting held after the annual general meeting in 
each year. rg 

10. Retirement of Committee.—Seven or eight members of 
the committee (five Prescot and outside departments and two 
or three Helsby) shall retire at the annual general meeting in 
each year, but shall be eligible for re-election. The members 
shall retire in rotation after serving two years on the com- 
mittee. 

12. Committee Meetings.—Meetings of the committee shall 
be held at intervals of not more than two months. Reasonable 
out-of-pocket expenses of the members attending the meetings 
shall be paid out of the funds of the Guild. 

15. Annual General Meeting.—The annual general meeting 
of the Guild shall be held in the month of October in each 
vear. 

16. Special General Mectings.—A special general meeting of 
the Guild shall be called within twenty-one days after receipt 
by the secretary of a written request. with notice of motion, 
signed by at least one-third of the members. 

17. Quorum at General Meetings.—One hundred members of 
the Guild shall constitute a quorum. Members of the Guild 
residing ten miles or more from the place of meeting, or absent 
on the company’s business, may record their votes by post. 

22. Interpretation.—The term “member” used throughout 
these rules shall be deemed to include both male and female. 

The directors have approved the formation of the Staff Guild. 


Electrical Suppiles in South Africa.The S. African 
Mining and Engineering Journal for November 8th stated that 
the tubing scarcity had been relieved by the arrival of con- 
siderable consignments, and it was estimated that with the 
tubing then on hand, together with shipments shortly ex- 
pected, electrical dealers’ wants in that respect would be satis- 
fied till about next March. ‘‘It is stated that there are no 
ceiling roses in the country. These, which cost in pre-war 
days 2s. 6d. a dozen, are now selling at 15s., having risen from 
Gs. a dozen within a week. . . . . The scarcity in 
this article is likely to last for some considerable time, 
and will be the means of giving our Japanese friends a 
chance to cut into our market. As illustrating the way in 
which an article may move in these days when it is in demand 
and at the same time scarce, a well-known dealer mentioned 
that he had recently on hand a few gross of low-tension ceiling 
roses, which had originally cost him 25s. a gross, but which, 
on account of their having become almost obsolete he had 
written off in his profit and loss account. Owing to the pre- 
sent dearth of these articles he had quite recently disposed of 
them at 75s. a gross.” : 


Japanese-American Aluminium Company.— Representa- 
tives of an American aluminium concern have recently arrived 
in Japan, according to the Press, to confer with Japanese 
aluminium interests in the formation of a company, the pro- 
posed capital of which is yen 10,000,000, the Americans to take 
one-half the shares and the Japanese the other half. The 
parties are in negotiation with the Japanese Government for 
water-power rights in Toyama Prefecture. The American 
company, having agreed to transfer to the Japanese company 
all its manufacturing rights and technical experience, does not 
wish that the shares to be offered in Japan should be open 
to public subscription.—Board of Trade Journal. 


National Insurance.— The Ministry of Health draw 
attention to the fact that any non-manual worker whose re- 
muneration is at a rate between £160 and £250 a year and who 
desires to claim exemption under the National Health Insur- 
ance Act, 1919, should make his claim not later than Decem- 
ber 31st, 1919. The appropriate form of application is obtain- 
able at any post office. Until exemption has been granted the 
weekly contributions required to be paid in respect of the 
employed person are at the ordinary rate (7d. for men and 6d. 
for women), and if exemption is not claimed within the time 
allowed the person will thereafter remain subject to compul- 
sory insurance under the normal conditions. 


et. Book -Notices.—Zhe Electrical Power Engineer for 

November contains a full report of the proceedings of the Federal 
“Sounoil of the Federation of Technical and Scientific Professional 
Associations at the meeting on October llth. The “original 
„members " of the Federation are the British Association Of Chemists, 
the ‘Electrical Power Engineers’ Association, the Electricity Supply 
‘Commercial Association, the National Association of Industrial 
Chemists, the National Association of Supervising Electricians, the 
National Union of Scientific Workers, and the Society of Technical 
Engineers. The arbitrator's awards in differences between the 
E.P.B.A. and the Corporation of Sunderland, the Charing Croes 
: Co., and the Metropolitan Borough of Woolwich are given in full. 

“The Hardware Trades Directory.” First edition. 1919. 
- London : 7, South Street, E.C.2. 58. 9d. net.—This directory 
contains between 120 and 130 pages of names, alphabetically 
arranged, with addresses and telegraphic addresses and telephone 
numbers of firms connected with the hardware, electrical 
machinery, and allied trades. A classified buyera’ guide follows, 
also'an index of “branded goods, specialities, and proprietary 
articles,” | 

On October lst, in spite of the strike still in progress in New 
York City, Chemical and Metallurgical Engineering. began to 
appear weekly instead of aemi-monthly. This event is significant 
of the great developments which are taking place in the United 
States in the industries covered by our highly-esteemed contem- 
porary, from whose pages we have often quoted freely, and we 
tender our congratulations to the management on the consumma- 
tion of a plan which it has long had in contemplation. 

We have received a copy of a new monthly illustrated paper 
Cls.) the British Manufacturer, which is being issued under the 
auspices of the Illustrated London News, It is produced in high- 
class style, and its principal object is stated to be to conduct 
propaganda throughout the world in the interests of British 
. products. = 

“Telephony Without Wires.” By P. R. Coursey. Pp. xix + 
414; 249 figs. London: The Wireless Press. Price 15s. 

““ Alternating-Current Work.” By A. Shore. Pp. ix + 163; 
figa, 86. Loudon: Wireless Press. Price 3s. 6d. net. 

Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXVIII, No. 11. November, 1919. New York: The Insti- 
tute. Price $1. l 
_ “Science Abstracts" (A. & B.). Vol. XXII, Part 11. November 
2th, 1919. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

“Memorandum on Combines ard Trade Organisations.” By J. 
Hilton. London: Harrison & Sons. Price 1s. net. 

_ Calculation of Electric Conductors.” By W. T. Taylor. Pp. vi 
+ 34; 4 figs., 11 tables, and calculating chart for electric cables. 
‘London : Constable & Co. Price 10s. 6d. net. 

.“ Transactions of the Engineering Institute of Canada.” Vol. 
XXXII. Parts I and A. Part I consists of a series of papers pre- 
sented to the Institute in 1917, 1918, and 1919 descriptive of the 
Quebec Bridge ; Part A, plates accompanying the text. Montreal : 
The Institute. `- 
~ “A First Course of Electric-light Switching and Testing.” 
Arranged by W. Perren Maycock, M.I.E.E. Second edition. London: 
A. P. Lundberg & Sons. Price 10d. post free. 


State of German Electrical Industry.— According to an 
interview given tothe Berlin newspaper Der Tay by one of the 
directors of the “ A.E.G.” (Allgemeine Elektricitats Gesellschaft), 
the electrical industry in Germany appears to be in a very 
bad way. The home trade is stagnant, and the few orders in hand 
are being held up by labour troubles. The state of the export 
trade is, if possible, even worse : doubts as to delivery cause new 
buyers to hold back, orders already placed have been cancelled hy 
Norway and Sweden, which are themselves beginning to manu- 
facture, and this valuable outlet will in future be closed to 
Germany. Orders from Holland and Finland are being trans- 
ferted to Switzerland and France; America’ is capturing the 
Danish market in lamps and meters: France and England are 
more hostile than ever. Germany. the interviewer was told, is a 
sick man in danger of a mortal relapse, which will inevitably 
supervene unless Labour comes quickly to its senses.— The Mining 
Journal, 


Foreign Trade—Novexrner Fiaures.—The following 
aré the electrical and machinery figures given in the official return 
of imports and exports for November :— | 


Norember, inc. or 11 months, 1919. 
1919. dec. Ino. or dec, 
IMPORTS. £ £ £ 
. Electrical goods, &o.... 49,759 — 40,747 + 73,633 
Machinery... eee 813,639 — 213.172 + 3,445,751 


EXPORTS, 
Electrical goods, &£c. ... 708.802 + 564,489 + 3,259,177 
Machinery coe 3,764,303 +2,552,713 + 13,965,767 


+ Workmen’s Compensatlon.—In the House of Commons, 
on December 5th, the Workmen's Compensation (War Addition) 
Amendment Bill passed second reading. The Bill is a temporary 
measure to increase the percentage of compensation payable under 
the Compensation Act of 1905 from 25 to 75 per cent., in order to 
meet the increased cost of living. The Bill will operate during 
the period of the war and six months afterwards. The whole 
question of compensation is now under consideration by a Depart- 
mental Committee. which, it is honed, will report in time to allow 
permanent legislation to be hrought in in the course of next year. 
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Catalogues and Lists.—THE METROPOLITAN-VicKERS 
ELECTRICAL Co., LTD., 20, Brazennose Street, Manchester.—Publi- 
cations Nos. 7,450/1, Metropolitan-Vickersa Rateau Reducing- pressure 
Steam Turbine, and 7,782, Static Transformers for use with electric 
furnaces; leaflets descriptive of mixed-pressure steam turbines, 
reversing planer equipment, type B.B.H. oil switch, transformers for 
use in collieries, type BB 7 oil switches, automatic voltage regulator, 
furnace transformers, truck-type switchgear, type "S" oil-break 
switch-pillar, ‘flexible ` unit-type control gear, brake solenoids for 


A.C. circuita, frequency meter (type F), type SB ammeters and 


voltmeters, type N A.C. watt-hour metera, shell-type transformers, 
and core-type transformers. ' PG 

Messgs. H. H. ROBERTSON & Co., Pittsburg, U.S.A.—Leafiet 
describing *' Robertson Process Metal.” aoa in 

SIMOON ENGINEERING Co., LTD., Bramber Road, W. Ken- 
sineton, W. 14.—Priced and illustrated catalogue of D.C. electric 
motors. 4 | 7 

ENTERPRISE MANUFACTURING Co., LTD., Gun Street Electrical 
Works, Bishopsgate, E. 1:—Card giving dimensions and prices of 
conduit-box fittings. 

Messrs. Ep. BEXNIS & Co., Lro., 28, Victoria Street, S.W.— 
A reprint from Engineering describing the coal-handling appliances 
installed at the Coventry Corporation electricity works. 

Messrs, ELECTRA, LTp., Rupert Court, W. 1.—Leaflet on the 
half-watt lamp. : S 

THE GENERAL ELEcTRIC Co., LTD., 67, Queen Victoria Street, 
E.C. 4.—Installation Leaflet M 12, showing the electrification of a 
motor-car, aero-engine, and aeroplane works. New price list (pub- 
lication OS 2,255) of Osram lamps. vacuum type and Atmos type. 
On the cover is a striking coloured design showing a huge arm and . 
hand coming through the clouds and holding an Osram lamp over 
London, as seen by night. Posters and showcards will soon be 
available for the trade, making the design familiar to the public. 

THE OVERSEAS ENGINEERING Co., LTD., 75. Curtain Road, E C.— 
Lists Nos. 33, 43, 57 and 135, describing and illustrating electric 
bells, vacuum cleaners, a safety water-heating device, and the 
‘ Overseas ” electric lighting outfit. 

THE BRUSH ELECTRICAL ENGINEERING CoO., LTD., Falcon Works, 
Loughborough.—An illustrated reprint from ngineering descrip- 
tive of the two 1,000-Kw. motor-generator sets installed by the 
company at the Kingston-upon-Thames power station. l 

Messrs. DRAKE & GORHAM, 67, Long Acre. W.C. 2.—Pamphlet 
No. 272, an illustrated price list chiefiy devoted to electric fires. 
including the “Belling,” ‘ Revo.” ‘‘Arora,” ‘ Angelus," and 
“ Elite“ types. A number of ornamental and ‘bowl "’ fires also 
appear. Several other domestic electrically-heated devices are 
listed, comprising toasters, liquid heatera, kettles and irons, Space 
is algo given to illustrations of electrical hair-dryers and vibrators. 

Tar INDIA-RUBBEB, GUTTA-PERCHA, AND TELEGRAPH WORKS 
Co., LTD., Silvertown, EB. 16.—List No. 31, “Silvertown Primary 
Batteries.” A hardsomely produced catalogue of primary cells of 
many descriptions. The bulk of the list is illustrative of various 
forms of the Leclanché cell adapted to special uses. Component 
parts possessing special properties are described, including several 
types of non-encrusting zincs. The Leclanchés are made up into a 
number of batteries, to which many pages are given. The list 
shows, in addition, a special improved type of low-resistance cel], 
and also bichromate, Bunsen, Daniell, and Grove patterns. Several 
dry cells are included in the list, and charging materials, &c., aleo 
appear. 


The Glass Trade.—The present position and futnre 
prospects of the glass trade were explained by Mr. W. Bradford, 
General Financial Secretary of the National Flint Glass Makers’ 
Society, at a meeting of the members of the Union at Dudley. on 
Saturday. He stated that before the war, with the exception of 
two firme manufacturing electric lamps, practically no electric 
lamp bulbs were produced in England. Now upwards of 1,000,000 
bulbs per week, together with the necessary tubing and rod, were 


. being produced, and the requirements of the couutry were being 


fully met by home manufacturers. Several planta were beivg 
installed, which would, if necessary, greatly increase the weekly 
production. and there was no doubt that manufacturers could 
amply meet both home requirements and the requirements of al! 
the export trade they could secure. It would be a catastropbe if 
the employment which this new industry provided for some 
thousands of workpeople were jeopardised by the unfair competition 
of foreigners receiving incomparably lower wages, and working 
under much less satisfactory conditions.— Birmingham Post. 


Wages in the Post Office.—At a meeting of the E.T.U., 
at the Memorial Hall, it was stated that skilled workmen in the 
Post Office service were receiving a minimum of £3 0s. ad., and 4 
maximum of £3 13s. 5d., as against £4 6s. paid to workers in 
private employment.—Daily Herald. 


Calendar.—TueE “ Z” ELECTRIC Lamp MANUFACTURING 
Co., LTD., of Southfields, London, S.W., have issued a neatly- 
designed calendar. A block of circular date-slips for 1920 ia fixed 
in the bottom portion of a “ Z “ lamp bulb, which is printed on an 
oval card for hanging. Members of the trade who have not 
received copies can have one on application while the supply lasts. 


A Siemens Visit to Canada.—The Canadian Electrical 
News for November 15th states that Messrs, F. H. Leonard and 
W. B. Hopkins. of Siemens Bros, & Co., Ltd., London, have been on 
a visit to Canada, in connection with their tour of the world investi- 
gating trade conditions. Messrs. Leonard and Hopkins report that 
there is a very large demand for electrical equipment of all kinds 
throughout the world, especially in South America, 
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Trade Announcements.— Messrs. Worssam & EDWARDS, 
electrical engineers and contractors, have opened new premjses at 
302, Upper Richmond Road, East Sheen, S.W. 

Mr. M. St. J. C. Shepherd, of Westbourne Grove, Westcliff-on- 
Sea, has taken up the representation of Messrs. PILLATT & CO., 
Lrp,, of ‘Stppleford Ironworks, for the sale of their “ Perfect- 
Combustion ” furnaces. 

THE MONOMETER MANUFACTURING Co. (1918), LTD., have 
removed their works from Whitehouse Street to Browning Street, 
Birmingham. . Telephone No.: “Midland 553”; telegraphic 
address : “ ‘Monometer, “ as before. The Monometer Co. are also 
the proprietors of the Griffin Ironworks and Albion Foundries, 
Browning Street, Birmingham. Telephone No. : “ Midland 553” ; 
telegraphic address : “ Cupola,” Birmingham. The railway siding 
for the Monometer Works and foundries is Monument Lane Station, 
L. & N.W. Railway, and their canal siding is on the Staffordshire 
canal, 

The plant, machinery, and stock in trade of the British Willard 
Battery has been purchased from the' United Motor Industries, Ltd., 
Poland Street, London, W., by Mr. George Gregory, of 90, High 
Street, Camden Town, N ‘ 

“THe CRYPTO ELECTRICAL Co., LTD., of Willesden, wish to 
assure our readers that if the Exchange states that their telephone 
does hot reply to calls between the hours of 9 a.m. and 5.45 p.m., 
it lis guilty of a terminological inexactitude. An operator is 
exclusively in charge during the whole day. Further, in order to 
give prompt service, there has been installed an additional line, 
making four in all, with eight internal extensions. 

THE SUFFOLK ELECTRICITY SUPPLY Co., LTD., which has for 
yeare been carrying on business in Norfolk, and which has recently 
extended its activities into Essex, has changed its name, and is 
now registered as “East ‘Anglian Electricity, Ltd.” The 
authorised capital has been increased to £100,000. 


- Plant for Dispesal.— The Reigate T.C. has for sale 
a second-hand vertical high-speed compound engine, by W. H. Allen, 
Son & Co., and one 2,5U0-volt single-phase alternator, by the 
Electric Construction Co. For particulars see our advertisement 
pages to-day. 

Commercial Motor Vehicles.—in their report, just 
issued, the directors of John I. Thornycroft & Co.. Ltd.. state that 
the business offering for commercial vehicles and marine motors 
is more than the company is able to cope with. The ditticulty at 


the present moment is to find a means of increasing the output | 


without unduly raising prices or diminishing the standard of 
work. 


A New Swedish: Cable Factory.—The directors of the 
A.B. Svenska Maskin Verken propose to reorganise the works by its 
conversion into a modern factory for the production of electric 
cables. At a recent meeting of the company, when the scheme 
was discussed, a committee composed of six shareholders was 
appointed to co-operate with the directors with a view to the 


realisation of the proiect. 


Italian Copper and Aluminium.—To electrify Italy’s 
6,000 kilometres of railways, the greater part with twin tracks, 
it will require, says. the Italian engineer, Augusto dell'Amore, 
30,000 kilometres of copper wire, which, owing to its scarcity, 
stands at a prohibitive price. Italy is poor in deposits of copper, 
but possesses vast beds of bauxite in Marsica, Sanio, Friuli, and 
Istria, which, in the first-named district, is now being converted 
into aluminium, proved in practice in America, France, and else- 
where to be an adequate substitute for copper. Therefore, why 
not develop our native supplies ? asks the Italian expert. To treat 
the bauxite, great electric power is required, but, fortunately, in 
all the districts named ample water power is available in the 
shape of vast mountain-luke basins and waterfalls up to 1,000 
metres in height. “The prospect is alluring,” says our con- 
temporary L Italia Elettrica, “but we are very far from that 
development necessary to render us completely independent in this 


E industry.” 


- New B.T.-H. Factory.—It is stated that representatives 
of the British Thomson-Houston Co., of Rugby, have been 


negotiating forthe acquisition of the Government cartridge factory 


at Cakemore. 


French Electrical Companies.—The Compagnie Lorraine 
pour |’Eclairaye Automatique des Wagons par | Electricité, which is 
working the Vickers patents in France, has just secured a contract 
tó equip over 300 passenger coaches for the Chemin de Fer du 
Midi. It is hoped that the Vickers patents will yield as favourable 
results in France as they have in the United Kingdom. 

With a view to carrying out its programme of extensions, the 
Energie Electrique du Littoral Méditerrancen is contemplating 
raising its capital from 60,000,000 to 10,000,000 fr. 

A concern styled Compagnies Reunies de Gaz et de I’Electricité, 
Lyons, although owning only the modest capital of 500,000 fr., 
has just absorbed 13 other companies, whose aggregate capital — 
formerly 9.922,500 fr.—is now enlarged to 31,599,500 fr., or a total 
capital of over one and a quarter million pounds. These companies 
serve the cities and towns following :—--Angouléme, Commentry, 
Montauban, Besanvon, Aix (Bouches-du-Rhone), Cognac, Royan, 
Puy, Bourg, Perpignan, Auch, Chambéry, and Orange. Economy 
of management and extensions are presumably the objects of these 
absorptions. 

The Société de Signalisation de Chemins de Fer (Cousin and 
César patents) has gone into voluntary liquidation. The Forces 
Motrices du Bena, of Grenoble, has likewise decided on liquidation, 


The Science Exhibition at Glasgow.—At thie Exhibi- 
tion, MEssks. ELECTRIC CONTROL, LTD., are showing two large 
enclosed-pattern air-compressor controllers, both of the contactor 
type, one for a D.C. supply and the other for an A.C. three-phase 
supply. The‘method of control is the standard arrangement 
adopted by this ‘firm, enabling the motor to be started and stopped 
automatically at the minimum and maximum pressures” respec- 
tively. A pressure gauge of the Bourdon tube pattern is provided 
for this purpose, working in conjunction with a relay, which 
relieves the contacts of the gauge of. any:sparking’ and burning. 
The provision of a magnet-operated pilot valve, which works in 
conjunction with the inlet unloading valve on the air compressor, 
enables the compressor to be unloaded during the starting period, 
and again at stopping, effecting a considerable saving in the wear 
and tear of the plant. A hand change-ovér control switch is 
fitted, which allows of automatic starting and stopping, as 
described above, or running continuously, the compressor unloading 
at maximwm pressure. 

Two large D.C. reversing contactor controllers are shown, whieh 
are used for D.C. reversing motors, on a double-leaf bascule bridge, 
and there is ‘also shown the firm’s patent automatic eddy-current 
rotor controller ; this controller has no moving parts, therefore no 
upkeep costs, and can be used in the rotor circuit of a. three- 
phase slip-ring induetion motor, without any switchgear, and for 
such duties as lifts, plate- -edge planers, straighteners and benders, 
and live rolls. 

Merssrs. BRooK, Hirst & Co., LTD., Chester, are showing some of 
their latest pillar- type motor-atarting panels. The various com- 
binations cover a range from a standard face-plate starter with 
D.P. main contactors, overload and no-volt releases, and isolating 
switch, to their multiple-lever controller, fitted with D.P. main 
contactors, overloads, no-volt releases, and with shunt regulators, 
both of the radial-arm patrom pnia of the - parallel-movement 
pattern. 

MEssrs. ERSKINE, HEAP & Co., LTD., Manchester, show a 
typical oil-awitch unit and cast-iron base. such as are'used in 
collieries, rolling mills, steel works, and shipyards.. This switch 
includes all their up-to-date attachments having overload and no- 
voltage releases, bus-bar chamber with isolating chamber and gear 
complete, with trifurcating boxes. A similar high-class oil-break 
switch is shown arranged for wall mounting, as well as their 
ironclad water-tight switchgear, with fool-proof interlocking 
between the handle and the' door of the cases, and various 
accessories. 

Patents and Designs Bill—On December dth the Patents 
and Designs Bill passed the Committee Stage, and was reported to 
the House of Lords. 


The Industrial Court.—It was announced in the daily 
Press on Saturday last that, in pursuance of the Industrial Courts 
Act, to which we alluded in our Leader last week, the Minister of 
Labour had appointed the following to be members of the first 
Industrial Court, to which trade disputes may, with the consent of 
the parties concerned, be referred for settlement by arbitration :— 

President.— Sir Wm. W. Mackenzie, K.C. 

Chairman.—Mr. F. H. M'Leod. 

Members.—Mr. D. C. Cummins, Mr. J. M'Kie Bryce, Mr. Ernest J. 
Brown, Mr. F. S. Button, Miss Violet Markham, and Miss Cecile 
Matheson. 

Other chairmen and members will be available to form addi- 
tional divisions of the Industrial Court if this should be found 
necessary, in order to ensure adeguate provision for the prompt 
decision of matters referred to the Court; and the Court will also 
be in a position to depute individual members of the Court to hear 
cases where the parties desire a speedy local hearing, and where 
the case is one which can suitably be heard by one member of the 
Court. 

In accordance with the provisions of the Industrial Courts Act, 
trade disputes, whether existing or apprehended, may be reported 
to the Minister of Labour by, or on behalf of, either of the parties 
to the dispute, and the Minister will thereupon take such ateps as 
seem to him expedient for promoting a settlement of the dispute, 
whether by way of conciliation, or ultimately, if the parties consent, 
by arbitration. 

Where arrangements for the settlement of disputes exist in any 
trade or industry as a result of agreements between employers and 
work people's organisations, it will be the duty of the Minister to 
see that such means of settlement have been utilised before the 
dispute is referred to arbitration. 

In addition, the new Act will continue the practice under which 
the Minister of Labour has appointed single arbitrators or ad hoc 
Boards of Arbitration consisting of representatives of employers 
and of workpeople, nominated by the parties to the dispute, with 
an independant chairman appointed by the Minister of Labour, -~ 


Copper Prices.— Messrs. F. Smith & Co. report, 
December 9th :— Electrolytic bars, £110, £1 increase ; ditto, sheeta, 
no change ; ditto, wire rods, £125, £1 increase; ditto, H.O. wire, 
ls. 34d., d increase. Messrs, James & Shakespeare report, 
December 9th :—Copper bars (best SRT sheets and roda, Alt 
#3 increasé. 


Dissolutions and Liquidations.— Matta TRamways, 
Lrp.—Meeting called for January 13th, at 4, Frederick’s Place, 
Old Jewry, London, E.C., to hear an account of the winding-up 
from the liquidator, Mr. W. Elles-Hill. 

H. G. Hoap, electrical and mechanical engineers, 36, St. Martin's 
Court, Charing Cross Road, W.C.—Mr. V. Gascoigne and Mr. H. G. 
Hoad have dissolved partnership. Mr. H. G. Hoad will attend: 


to debta, 
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German Trade Union Members.—Since the Armistice 


the number of members of Trade Unions in Germany has risen to 
(,000,000.— Financial Times, | 


Retali Traders—The Licence System to End.—A pro- 


vincial paper quotes Sir Robert Horne as stating that the system 


of licences for retail traders will end on December 31st. 


Steam Plant for Sale—Birmingham Corporation Elec- 
tricity Supply department has for disposal two Ferranti vertical 
cross-compound engines, one surface condenser, one ejector condenser, 


two 500-Kw., 500-volt D.c. generators. For particulars see our 
advertisement pages to-day. 


Institute of Commerce at Brussels.—We read in the 
Daily Telegraph that the Commercial Committee of the House of 
Commons has approved the suggestions made through the Belgian 


Government to the British Foreign Office for the establishment of. 


an institute of commerce in Brussels on lines similar to those 
agreed upon before the war. The Palais D’Egmont has been 
offered for the purpose, and will provide ample accommodation, 
including a room for the use of each nation represented. Among 
the objects of the institute will be to collect information and 
statistics relating to trade, and make them available for members 
from all countries, and also to prepare a digest of commercial law 
in all the nations concerned. 


LIGHTING AND POWER NOTES. 


Birkenhead.— Loan.—The T.C. is to seek a loan of 


£12,600 for electric meters needed in connection with the housing 
scheme. 


Blackpool.—Marss EXTENSIONS.—It ‘is proposed to 
expend £30,000 on new feeder mains, distributors and services. An 
application for borrowing powers is to be made to the M. of H. 
There are to be extensions of mains in several districts. The 
details are :—15,000 yards new feeder mains and distributors, 
£15,750; 2,000 new services, £8,000; four new sub-transformers 
and switchgear, £2,000; miscellaneous and contingencies, £2,500. 
The tender of the British Consolidated & Helsby Co. for the supply 
of 4,000 yards of cable, required immediately for extensions of 
existing distributors and waiting services, has been accepted. 


Bradford.— Mains ExTEnsions.—The E.C. has authorised 
extensions of mains and of transformer-chamber equipment, at a 
total expenditure of £2,160. 


Brighstone (Isle of Wight).—E.L. ScoEme.—Mr. J. W. 
Fisk has informed the Isle of Wight R.D.C. that he is installing 
an electrical plant in a mill, and he proposes to supply electricity 
to the village by means of an overhead line. 


Bristol New Piant.—The E.C. reports that, owing to 
the greatly increased demand both for single-phase current and for 
D.C. in the central Bristol area, it is necessary that additional plant 
be procured immediately, and recommends that a 2,000-Kw. single- 
phase turbo-alternator, with auxiliaries, should be put down at 
Feeder Road generating station, at an estimated cost of £28,500, 
and that a 1,000-KW. D.C. converter, with auxiliaries, should be put 
down at Temple Back, at an estimated cost of £7,835. 


Burniey.— EXxTENsIoNs.—The development of the elec- 
tricity undertaking has recently been under consideration, and a 
report on the matter states that the Sub-Committee considers 
that the space available for the extension of the generating station 
on ita present site is very limited, but all available space should be 
taken advantage of to the full, and extensions proceeded with at 
once. It is proposed to install in the existing station an additional 
3,000-kw. turbo-alternator, with three water-tube boilers, econo- 
misers, cooling tower, piping, a rotary converter, and other 
accessories, at an estimated cost of £75,000, and to obtain borrow- 
ing powers. These extensions will increase the plant capacity to 
4,000 KW., but that would not be sufficient to meet the anticipated 
demands of the future. It would be necessary at an early date to 
consider the question of an additional supply. It is recommended 
that an agreement be entered into with the Leeds and Liverpool 


Canal Co. to take water from the canal for condensing purposes at. 


the rate of 0°0ld. per unit generated. These terms the Canal Co. 
is prepared to agree to. The estimated cost of piping and connecting 
up is £1,500, provision for which is made in the total sum of 
£75,000. It is considered that if canal water can be used a saving 
in fuel will be effected. 


Church Stretton.—Prict IncreAsx.—The Electricity. 


Co. proposes to raise the price of electricity from 8d. to 1s. per unit, 
and an application for authority under the Temporary Increases 
Act is being made to the B, of T. 


Coutinental,—l'RaNCE.—The coal shortage is still acute, 
and in order to economise supplies, public lighting in Paris is 
to be considerably reduced, and in some instances discontinued 
altogether. TE $ 


Darlington. —LoaN INQUIRY.—A M. of H. inquiry was 
held last week into the application of the T.C. for a loan of £40,000 
for extensions to the mains and services, and for £3,300 for an’ 
ash conveying plant. There was no opposition. 


Dover.— Minimum CHarce.—The T.C. has withdrawn 
the minimum charge for electricity, and is to return money paid 
by consumers who had discontinued their supply because of the 
charge. 


Hampton Wick.—PRoposep PRICE INCREASE. — The 
Twickenham and Teddington E.S. Co. has informed the U.D.C. 
that, in accordance with leave given by the B. of T. after the 
inquiry held last August, it is to renew the application for power to 
increase the maximum prices for electricity to 10d. per unit. 


Hebden Bridge.—PRICE Increase.—As from January 
lst the charge for electricity for lighting is to be increased from 
64d. to 7d. per unit, and for power from 10 to 20 per cent. on the 
price of sd. per unit. 


Holl.—Street Ligutinc.—Reporting on the extension 
of electric street lighting, the city electrical engineer recommenda 
the installation in certain streets of 80 360-c.P. gas-filled lamps. 
The inclusive annual charge for such lamps on a 4,000-hour basis, 
and allowing for a 50 per cent. reduction on light at midnight, 
would be £8 per lamp. 


Liverpool New Piant.—Application is to be made to 
the M. of H. for sanction to borrow £200,000 for the provision of 
additional generating plant, boilers, cooling towers, &c., in connec- 
tion with the reconstruction of the Lister Drive power station. 


London. — ILLUMINATED SIGNS. — London’s electric 
signs, prohibited during the war for purposes of economy, are 
rapidly reappearing. Now that official restrictions on consumption 
of electricity have been removed, there are indications that there 
will be a boom in illuminated signs as soon as labour conditions 
permit. 

HacKNEY.—The borough electrical engineer urgently appeals to 
consumers to limit their demands between 4 and 6 p.m. On 


= November 28th the demand between these hours very nearly 


caused a breakdown, and if the appeal is not responded to it will 
become necessary to lower the pressure. Until new plant and 


- mains are installed, lighting should not exceed 75 per cent. of the 


normal, and power consumers must also reduce their load. Shop- 
keepers are particularly requested not to use excessive display 
lighting, especially between 4.30 and 5.30 p.m. Outeide lighting 
and illuminated signs must not be used before 6 p.m. 

The E.C. recommends, subject to the B. of T.’s approval, that 
the suggestion made by the Shoreditch B.C. regarding the linking 
up of the two systems be approved. The Shoreditch Council is to 
carry out the work at its own expense. This will complete the 
electrically-linked ring of boroughs, viz., Hackney, Poplar, 
Stepney, and Shoreditch. The Council’s agreement with Poplar in 
connection with this linking-up scheme has been revised. 

GREENWICH.—At a cost of £33,000,two new mechanical coal 
navvies are to be installed at the electricity works. Each will be 
capable of unloading 100 tons of coal per hour. The present cost 
of handling coal is approximately 1s. 14d. per ton, compared with 
84d. when the navvies are installed. 

HAMMERSMITH.—On November 30th a short circuit oocurred 
between the main bus-bars of the generating station switchboard, 
apparently due to the breaking of an insulator and consequent 
exposure of a live conductor. The large alternator received a 
severe blow which disturbed some of the connections, and some of 
the turbine blades were damaged. Two jointers were injured, and 
the station was entirely shut down for 50 minutes. 


The B.C. is recommended to give the necessary authority to the 
Fulham B.C. to enable the latter to commence obtaining quota- 
tions for work and materials in connection with the linking-up 
scheme agreed upon by Battersea, Fulham, and Hammersmith. | 


Madagascar.— W aTER PowrR.—The Government Gazelte 
of the French Colony of Madagascar publishes particulars of a 
scheme which has been approved for a hydro-electric installation 
at Tamatave. The waterfalls are situated 10 to 15 miles west of 
Tamatave, on the Ivondrono River. The capacity of these falls is 
estimated at 3,000 H.P. In addition to the municipality at Tamatave 
the Colony of Madagascar and dependencies will also become 
interested, and the water power will be available to furnish eleo- 
tricity for the general future needs of the colony in conneotion 
with the electrification of the railway from Tananarive to Tama- 
tave, a distance of 229 miles, electrometallurgical and electro- 
chemical industries, kc. The oblization of the municipality will 
be reduced to the installation.of two groups of turbines to furnish 


500 Kw. of alternating current, power cables, transformers, and 


the distribution of water in the town of Tamatave. The colony's 
expenses in this connection will, it is estimated, be £24,126, and 
those of the municipality of Tamatave £17,285. — ; 


Manchester.—PRoposED PRICE IncREasE.—At a T.C. 
meeting, last week, objection was taken to the proposal to add 
25 per cent. to the charges to ordinary lighting consumers, making 
the war additions 100 per cent., and to add 25 per oent. to ordinary 
power consumers’ charges, making the war additions 125 per cent. 
In the discussion, the chairman of the Electricity Committee said 
that the question of a reduction in price was going to be some- 
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what complicated, because all the coal they got was used far the 
general generation of all the energy. Out of the 200,000,000 
units consumed per annum, 17,000,000 were for household 

that was equal to 84 per cent. of the coal used, and all they could 
ask was that on this 84 per cent. they should have the reduction of 
10s. That would make a reduction in the price of electricity for 
household and domestic purposes of leas than łd. per unit. The 
proposed new charges were eventually agreed to. 


Rawtenstall.— Loan.—It has been decided to apply for 
power to borrow £117,000 for extensions to the electricity under- 
taking, of which sum £87,000 is required for immediate 


purposes. 


Rotherham.—BULK SUPPLY.—An application has been 
received from the Yorkshire E.P. Co. for the Corporation to 
supply it with electrical energy to be delivered at the northern end 
of the Corporation’sarea, The E.C. recommends that the chairman 
and vice-chairman of this Committee, together with Alderman 
Aizlewood, be authorised to interview the Yorkshire E.P. Co., and 
report on the question. 


St, Albans.—AREA ExtTENSION.—The North Metro- 
politan E.P. & 8. Co. has intimated its intention to apply for 
powers to extend its area of supply from Edgware Road to 
St. Albans. 


St. Annes.—ELeEctric Frres.—The electrical engineer 
(Mr. J. H. Clothier) reporta an exceptional demand for electric 
fires. 


Torquay.— YEAR’s WorkiNnG.—The revenue account on 
the electricity undertaking was overdrawn on October 3lat to the 
extent of £12,794, and the capital account, £11,065. On January 
let the debit balance at the bank was £7,766, which increased to 
£9,977 by September 30th, the book debta being £3,349, leaving 
a debit balance of £6,628. Mr, H. J. Nisbet, on behalf of the 
Tramway Co., repeated an offer he made three years ago to buy the 
concern and give the Council £30,000 profit. 


Tunbridge Wells.—Loan.—The T.C. has applied for 
loans of £3,184 for excess expenditure, and £1,835 for a switch- 
board. 


Uiverston.—E.L. Scoeme.—The U.C. is to enter into 
the electricity supply scheme for the area extending from Bootle, in 
Cumberland, to the River Winster on the borders of Westmorland, 
which includes Barrow and the Ulverston Union area. Councillor 
Dilerville said Ulverston would welcome an electricity supply, 
especially for industrial and trade purposes. Councillor Dilerville 
was asked to meet the directors of the North Lonsdale Iron Co. 
with a view to ascertaining the poasibilities of utilising the waste 
gases at the iron works for the purposes of generating electricity. 


United States —FUEL Ssortace.—Notwithstanding 
appearances in favour of a settlement of the coal strike, which 
has lasted for six weeks. Dr. Garfield, Fuel Administrator, has 
issued drastic regulation with a view to coal economy to become 
effective immediately throughout the U.S.A. They apply to 
household coal, coke, and heat, light, and power, derived therefrom. 
All street lighting must be curtailed, and all stores, office buildings, 
and industrial plant are rationed both for lighting and heating. 
All factories in non-essential industries are permitted to work 
only three days per week, and electric railways must reduce 
schedules to the minimum; electric cars must not be heated 
during the busy hours. No ornamental or electric advertising 
signs, show-window or show-case lighting may be used. Certain 
places of amusement are only permitted to use light between 7 and 
ll p.m. Restaurants must reduce lighting, office lights must be 
extinguished at 4 p.m., and office and store heating must not 
exceed 68° F. It is understood that when the strike is settled, the 
Fuel Administrator will resign and pass his duties to a commission 
to be appointed by President Wilson, and which will include a 
atrong representation of miners. 


Weston-super-Mare.—Paricz Increask.—The E.S. Co. 
has increased the price of electricity by $d. per unit on the flat 
and maximum demand rates, and by }d. per unit for heating and 
power, 


Weymonth.— Yrar’s WorkKING.—The annual report on 
the working of the electricity undertaking for the year ended 
March 31st last, shows that the gross receipts totalled £16,567 ; 
expenditure, £12,469 ; gross profit, £4,098, which was available 
towards interest on loans, &c.. £1,587, and repayment of loans, 
£3,142, leaving a net loss on the year’s working of £631. Total 
units sold, 1,087,347, against 958.347: public lighting, 59,461, 
against 59,438 ; private consumers, 1,027,886, against 898,909. The 
load-factor was 23'2, against 19°16 per cent.; maximum load was 
535, against 565 KW.; number of consumers increased by 28 to 
1,351; heating apparatus increased by 58 to 915, equivalent in 
33-watt lamps. 


Whitby. — Loan. — The U.D.C. is to apply to the 
M. of H. for sanction to borrow £21,000 for extensions to the 
electricity works. 


York.—The B. of T. has extended the time of the York 
Electric Lighting (Extension) Order, 1914, until April 31st, 1920. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—Goops SERVICE.—A letter has been received 
from the Ministry of Transport, asking for particulars of the 
railless battery goods vehicle used by the department, and inviting 
the general manager (Mr. R. H. Wilkinson) to interview the 
Minister of Transport on the subject. The general manager has 
been instructed to give all necessary information in the matter. 


Bary. BrrakpowNn.—Owing to a breakdown at the 
Chambers Hall electricity works on December 2nd, a stoppage of 
tramway traffic occurred for nearly an hour. 


Central London Railway.—The Minister of Transport 
has extended the time of the Central London Railway Act, 1913, 
for the construction of the railways and works authorised, until 
August, 1921. ; 


Continental —HOoLLAND.— According to The Times the 
Dutch railways intend to electrify the system between Rotterdam, 
The Hague, Amsterdam, and Amersfoot. 

NORWAY.—A report from Trondhjem states that Mr. Schreiner, 
chief engineer in connection with the electrification of the 
Drammen Railway, mentioned in the course of a lecture that a 
scheme is now being worked out for the conversion of the Nor- 
wegian Railways to electric traction. As compared with the 
present prices of coal, the conversion to electrical working would 
represent a coal economy of 20,000,000 kroner per annum. The 
scheme will be brought forward shortly, and the Government 
has i the Railway Administration to expedite the preliminary 
wor 


Edinburgh.— Fares.— The T.C. has approved of a 


recommendation that the minimum fare be 1] 4d. 


Glasgow.—ProposEp Fare IncrEase.—The T.C.’s 
present Committee on tramways has turned down the pro- 
posal to increase the car fares, by 10 votes, and has agreed to 
recommend the T.C. that no change be made during the present 
financial year (which ends on May 31st, 1920), 


Halifax.— BiLu.—The T.C., last week, confirmed a 
decision to promote a Parliamentary Bill for borough extensions, 
tramways extensions, and other purposes. 


Lancaster, Last week the T.C. debated the question of 
the continuance or otherwise of the town’s tramways. It was 
stated that during the 16 years’ existenoe the tramways had resulted 
in a loss to the town of over £40,000, and, if they continued, about 
£12,000 must be spent on them immediately. Proposals were sub- 
mitted to substitute motor-’buses to serve the whole town, and it 
was decided to engage an expert tramway engineer to report on the 
question to the Council. 


Light Railways.—The Minister of Transport has recently 
confirmed the following Orders made by the Light Railway 
Commissioners :— 

Ashover Light Railway Order, 1919, authorising the construction of a light 
railway in the parishes of Stretton, of Sherland and Higham, of Brackentield, 
and of Ashover, in the County of Derby. 

Liverpool and Prescot Light Railway (Amendment) Order, 1919, amending 
the Liverpool and Precot Light Railway Order, 1898, and authorising the City 
of Liverpool to purchase the undertaking authorised by that Order. 


Liverpool.—The Minister of Transport has confirmed the 
Liverpool and Prescot Light Railway (Amendment) Order, 1919, 
amending the Liverpool and Prescot Light Railway Order, and 
authorising the Corporation to purchase the undertaking. 


Londoa.— L.C.C.—The Report of the Departmental 


‘Committee on Heavy Road Vehicles has been adopted by the L.C.C., 


but the opinion was expressed that provision should be made for 
the payment of compensation to road and tramway authorities for 
damage caused to paving by heavy road vehicles. 

TRAFFIC CONTROL.—The Advisory Committee on London Traffic 
has made its initial recommendations, which have been approved 
by the Minister of Transport. In the first place, with the object of 
facilitating the movement of traffic, extensive alterations in the 
stopping places of omnibuses and tramcars are to be made. 


Middleton.— PROPOSED FARE INcREASE.—The Electric 
Traction Co. (Lancs.) is applying to the Light Railway Commis- 
sioners for an amendment of its order to enable it to increase 
fares. The Middleton cars run into part of Rochdale, and as the 
company is asking for a higher minimam fare than the Corpora- 
tion is allowed to charge under its new scale, the Rochdale Tram- 
ways Committee is to object to the proposals, 


Nelson.— BULK Suppty.—Representatives of Nelson 
and Colne Electricity Committees have met regarding an immediate 
supply of electricity for Colne tramways. It was decided to give a 
aupply to Colne at 24d. per unit if arrangements can be completed. 

BREAKDOWN.—The whole of the tramway services in Nelson, 
Barrowford, and Colne were stopped on December 4th for an hour 
in the evening. The stoppage was caused by a breakdown at the 


electricity works. 
Rochdale—New Cars.—The Tramways Committee has 


accepted a tender for the supply of 10 double-deck, top-covered 
cars, These will be the first covered-top cara purchased by the 


Corporation. 
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TELEGRAPH AND TELEPHONE NOTES. 


Brazil.—The three principal cities of the State of Rio 
Grande do Sul (Porte Alegre, Pelotas, and Rio Grande) are about to 
renew the plant of their telephone networks. That of Porte Alegre 
numbers 10,000 lines, with 5.000 subscribers ; Pelotas has 5,000 
lines, and Rio Grande 2,000. Other towns, such as Bage, Caxais, 
Santa Cruz, Sao Leopoldo, and Cacholera have smaller networks, 
but the aggregate totals a large figure. The telephone company 
whieh is'established in the Republic is now considering plans for 
the extension of its operations. a i 
+ Gable’: Rates,—The Eastern Telegraph Co. announces 
that the charge for telegrams from Great Britain to Hong-Kong, 


China and Manila, will, from January lat, be reduced from 3s. 6d. 
to 3s. per word. l 


Germany, — Telephone communication between the 
Rhenish Provinces and France has been re-opened. The new direct 
telephone service bet ween Germany and Sweden, 625 miles, including 
87 under sea, was successfully inaugurated on December lst. 


New Zealand.—During tlie fiscal year ended March 31st, 
1918, there was expended on telegraph and telephone extension in 
New Zealand $570,670, as compared with $989,413, for the previous 
fiscal year. During the fiscal year 1918 there were 683 miles of 
wire strung,and 121 miles of poles set ; and greater extensions were 
contemplated by this department for 1919. There were 12,330 
miles of wire added to the telephone exchange plant in the 
Dominion during the fiscal year, and 13 new exchanges opened 
during the year, with additional accommodation added in 28 
others ; additional exchange connections for the year amounted to 
4,910. During the year 26 new coin-in-the-slot telephones were 
installed, making a total of 263 telephone slot machines, with 
extensive plans for extension of the automatic telephone installa- 
tion in this Dominion for 1919. Two centa put the lines in 
service for five minutes.—7. 4 T. Age. 


Telephone Service.—In reply to a question in the House 
of Commons, Mr. Pike Pease said that a fair supply of subscribers’ 
instruments was now coming in, but considerable arrears had to be 
overtaken in the manufacture and installation of: plant and 
apparatus. in exchanges, and in the construction of underground 
lines. Regaraing the revision of current charges, he hoped 


shortly to be in a position to place proposals before a Select 
Committee. 


United States.—The Senate has passed a Bill authorising 
President Wilson to call an “ International Communication Con- 
ference’ to consider cable rates and other questions proposed by 
the representatives of the Allies and the United States in Paris. 


The Conference is expected to deal with the disposal of the German 
cables. 


= CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragra h indicates 


the issue of the ELECTRICAL REVIEW in which the “ Official 
Notice" appeared.) 

OPEN. 
Australia. — SYDNEY. — January 14th, 1920. N.S.W. 


Railways and Tramways Department. 
for terminal wheat elevator.* 
January 19th, 1920, Sub-station equipment (except power 
transformers). Contract No. 558.* 
MELBOURNE. — P.M.G.’3 Department. January 20th, 1920. 
Automatic telephone switchboard at Collingwood. Schedule 1,583, 


(September 19th.) 

Barnes.— January 20th, 1920. U.D.C. Electricity 
Department. Supply of water-tube boilers, economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumps, 


transformers and rotary converters. (See this issue), 


Belfast. — December 22nd. Electricity Department. 


Steam, water and other pipework for the New Harbour power 
station. (November 28th.) 


~ Belgium,—December 16th. The municipal authorities 
of St. Gilles, Brussels, are inviting tenders for the supply of a 
1,000-H.P. generating set, comprising engine and continuous- 
current dynamo. Tenders are to be sent to, and particulars obtained 
from, the Hotel Communal. St. Gilles, Brussels. 

January ‘th, 1920. Belgian Post and Telegraph Authorities, 
Salle de la Madeleine, Brussels. Miscellaneous telegraph material, 
including 375 tons of bronze wire, bare and insulated copper wire 
„and cable, &c. 


Bournemouth.—December 15th. Tramways Committee. 


20 bogie electric tramcars. Mr. J. Bulfin, General Manager. 
Tramways Office. Lansdowne Crescent. 


Govan (Glasgow).—December 30th. Clyde Navigation 
Trustees. Electrically-driven de-watering pumps for Nos. 1,2 and 33 
Graving Docks, Govan. W. Bridges & Co., Engineers, 3, Salters 
Hall Court, London, E.C. 4. l 
_ Halifax.—January 5th, 1920. Tramways Department. 
Stores and materials for period February lst, 1920, to March 31st, 
1921. Tramways Engineer, Tramways Office, Skircoat Road. 


70 3-phase induction motors 


at 


ro‘ a eS e wet lemme | oy 
' London.—SrEPNEY.—B.3.. ‘The Electricity Committee is 
shortly to invite tenders for two water-tube boilers with chimbeys, 
economisers, &., and otie 5,000-KW. turbo-altertatér:-with ednden- 
ser, accessories and switchgear. ° SR h, 
L.C.C, The Highways Committee recommetids that tenders be 
invited for the provisfon of  coal-conveying ‘plant at ‘Greenwich 
generating station. > «©. ` BRS ae Mgrs. e E SS i 
» Londonderry.—-December, 13th. .. Electricity. Department. 
Two 500-£W. rotary; senverters with transformera, EHT. oubicles 
with switchgear, L:Z; D.C. panels, cables, &¢, . (November 21st.) 


Penzance.— December 17th. B. of G. Electric lighting 
of Poor Law Jnstitution at Madron. Mr. T..Cornish, Plerk, 8, Parade 
Street. eee eee ee 

Sheffield. —January 2nd, 1920. “Electric Supply Depart- 
ment. Supplying and laying of six-pore, £.H.T.,'splitroonductor 
cable (contract No, 268). (See this issue), , ry O a y 

Tlpperary.—December t3th:* B: of G.“ Electric genera- 
ting plant, comprising: suction gas engine, suction gas-making 
plant, dynamo, &c. . (December 6th.) T | TE 


. 


e- (d 
= t 1$ it YATANG l 
. 


"A copy can be seen at the In uiry Office of the Department of 
Overseas Trade (Development and Intelligence), London.. a 


PoE AE SoS 5 Ge 
CLOSED. 

Bolton.— Electricity Committee. - , Accepted :— 
Four boilers, with superheaters, stokers, &c.—Babcock & Wileox, Ltd. 
Switchgear buildings, Spa Road.—W, Z. Seddon. | ; 


Bradford,_Tramways Committee :— * 


400 tons hign silicon steel rails, £8,400.—Walter Scott, Ltd. ~ . ` 

Six tons steel tie bars, £228.—Hadtields, Ltd. i = 

3,500 copper rail bonds, £659.—Britannia Lamp & Accessories Co., Lsd.. - 

16 tons wrought-iron welded rings, £706.—Bayliss, Jones & Bgyligs, Ltd, 

One ton clips, £35.—W. W. McKenzie. 

70 tons round mild steel rods, £1,627; two tons bolts and nuts, £96.—Cord- 
Psa gst S E ž vi ae s : 


yin Uy 
iy 


+ 


ingly, Armstrong & Co. 
Electricity Committee :— > ' i pa ; 
Extension to suction ash-handling plant.—Babcock & Wilcox, Ltd. | 


Two 1,500-xw. rotary converters.—Metropolitan-Vickers Electrical Co., Ltd. 
Induced-draught plant.—Musgrave & Co., Ltd. ne ee ae 


eet 


Cape Town.—The following ‘tenders ‘were received: for 
wiring the new premises of the African Homes Trust, Ltd. :— 
J. A. Woods & Co... o eke BET 
. Edward A. Shaw & Co, ; (accepted) .. ya 
W. A. Roper & Co... ae a th ae ‘ 


(568 
649 
R. G. Jack & Son ... .. i 


' ee’ ee we ee . : 640 : 
Dundee.—Corporation Electricity Committee. Accepted : 
44 mile three-core cable.—B.I, & Helsby Cables, Ltd., £8,190. e Oe ak 
Stee] work.—Clyde Structural Iron Co., £5,591. l 


Glasgow.—Cleansing Committee. Accepted :— 
Electrical materials.—W. McGeoch & Co., Ltd. Pa., 
Tramways Committee. Recommended :— | i 


Trolley wire.—W. Clark & Co. 
Chrome shoulders.—W. & J. Martin. 


Johannesburg.—The Municipal Couneil has given an 
order for 26 tramcars to America, the prices b3ing much under those 
of British cars. It has accepted the tender, submitted by Messrs. 
Fraser & Chalmers, at £520 each, for bogie trucks ; these are of 
American manufacture. British quotations were £710 and £718. 
For electrical equipment the lowest tender was that of the 8.4. 
General Electric Co. (American manufacture), at £1,063 per car, 
the lowest British tender being £1,661. In the circumstances the 
Council has ordered the equipment from the S.A. General Electric 


Company. | 
Leeds.—Electricity Committee. Accepted :— 


British Electric Transformer Co., Ltd.—-46 transformers, £19,704; further 
transformers as required during the two years ending December, 1921. 
W. T. Henley's Telegraph Works Co., Ltd.—Hight miles of cable, £7,540. 


London.—Stervey.—Electricity Committee has accepted 
the following offers of coal:—— -_—/ SE ; 


5,000 tons Tamworth beans, 86s. 10d. per ton; Griff peas, 84s. 6d. per ton; 
or Ausley Hall peas (at contractor’s option), 35s. 7d. per ton.—Bradbury, 
Son & Co., Ltd. f f 

Two barges Northumberland rough small, 428. per ton.—W. Cory & Son, Ltd. 

200 tons ccotch washed peas, 48s. per ton.—W. Hudson & Co. Tia. Í 

Six barges North Country N/S, 45s. per ton.—Shipping & Coal Co., Lid. 

One barge Mansfield slack, 85s, 1d. per ton; two or three wagons b. Leices: 
ter slack, 38s. lld, per ton.—Bradbury, Son & Co., Ltd, ; 


Sunderland.—Electricity Committee :— ` 
L.T. box compound.—Dussek Bitumen Co., Ltd. 
Cable.—Pirelli-General Cable Works, Ltd. 


Sundries for service work.—B.I. & Helsby Cables Co., Utd. - 
House-service meters.—Ferranti, Ltd. 


Super-heater tubes.—British Mannesmann Tube Co., Lid. ~ 


Tramways Committee :— 
Six new tramcars.—English Electric Co., Ltd. 


Tunbridge Wells.—T.C. — 


Switchboard.—B.T.H. Co., Ltd., £1,835. l 

Economiser, £1,822.—Green & Sons, Ltd.° 

Induced-draught plant, £255.—Keith, Blackman & Co. ; a 
saa turbo-alternator set, £9,788, and spares, £995. —Fraser & Chalmers, 


std. . 
Pipe work, £9,184.—Aiton & Co. ee ees ee 
Surface condenser and steam ejector pumps, £8,500,—Mirrlees, Watson, Ltd. 


4 
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=) 4 fh FORTHCOMING EVENTS. 

Society of Technical Enginee (Woolwich Branch).—Friday, December 
12t At the Royal Oak ore, Woolwich. At 7 p.m. Paper on “The 
Proper Position of the Engineer in Political and Industrial Circles,” by 
Mr. E. C. de Segundo. 

Friday, December 19th. At the Memorial Hall, Albert Square, Man- 
chester. At7.30 p.m. Address on ‘‘ The Value and Purpose of Organisa- 

_ siun,” by Mr. E. M. Wrong. 

Electro-Harmonic Society.—Friday, December 12th. At the Holborn Res- 
taurant (Venetian Chamber). At& p.m. Smoking concert. 

Junior Institation of Engineers.—Friday, December 12th. At 89, Victoria 
Street, S.W.. At 7.30 p.m. Paper on “ A Walk through the Shope at Rich- 
borough,” by Mr. R. 8. Kirlew, 

Friday, December 19th. At 7.30 p.m. At the Royal United Bervice 
Institution, Whitehall, SW. Lecture on ‘The Influence of the War on 
Engineering,’’ by Sir È. H. Tennyson D’Eyncourt. 

Birmingham and District Electric Club.—Saturday, December 18th. At 

- the Grand Hotel, Birmingham. At7p.m. Annual general meeting. 

North. of En Insfitute of Mining and Mechanical Engineers.— 

turday, December 13th. At2 p.n. At the Memorial Hall, Newcastle- 
earner Ordinary meeting. 

Faraday Society.— Monday, December 15th. At Burlington House, Piccadilly, 
W. At7.50 p.m. Annual genera! meeting. 

llumipating Engineering Society.— Tuesday, December 16th. At the Roval 
Society of Arte, John toot Adelphi, W.C. At 8 p.m. Lecture on “The 
Art of Camouflage,” by Capt. W. A. Howells. 


Įnstitution of Civil Engineers.—Tuesday, December 16th. At Gt. George 
Street, 8.W. At 56.90 p.m. Paper on "‘ Precise Levelling,’ > by Major F. O. 
y Henrioi, R.E. 


rpool Engineering Society.— Wednesday, December 17th. At the Royal 
‘Institution, Colquitt Street. At S p.m, Paper on ‘*8cience and Art of 
“Lubrication,” by Mr. H. F. Newbigin. 

Royal Society of Arts.--Wednesday, December 17th. At John Street, Adelphi, 

30 p.m. Paper on “ The Present Economic Position of Russia, 

bee Bome eet of its Future Development,” by Mr. C. Grunewald. 

Belfast Association of Engineers. — Thursday, December l8th, At the 
Municipal Technical Institute, At 7.45 p.m. Paper on *" Wireless Com- 
` munication in the War,” by Major R. Stanley. 


fastitution of Electrical Eangineers.— Thursday, December pees At the 

' Institution of Civil Engineers, Gt. George a Abie At6 Paper 
on ‘Electricity in Tin Mining,” by Messrs. . W. Hu shisdn and 
W. J. Wayte. 


Monday, Decémber 15th. Informal meeting. At the Chartered Insti- 

ue of Patent Agents, Staple Inn Buildings, W.C. At7 p.m. Discussion 
“ Some Retiections on. Labour,’’ to be opened by Mr. R. Rankin. 

Ñ ig (North-Eastern Centre.) —Monday, December 15th. At7.15 p.m. At 
the Armstrong College, Newcastle. Lecture on *‘ Electrical Developments 
in Christehurch, New Zealand,’ by Mr. J. Lythgoe. 

' Wireless Section.—Wednesday, December 17th. At the Institution 

:1' of Civil Engineers, Gt. George Street, 8.W. At6 p.m. Paperon “ High- 

- frequency Resistanoe of Wires and Colls,” by Prof. QG. W. O. Howe. 

be Sete (Nerth- Western Centre).—Tuesday, December 16th. At the Engin- 

_eers' Club, Manchester. At7p.m. Paper on 1 Scientific Works Manage- 
ment,” by Mr. J. M, Scott-Maxwell. 

(South-Midland Centro- Wedneaay, December 17th. At the Uni- 
versity, Birmingham; At 7 p.m. Paper on“ Scientitic Works Manage- 
ment,” by Mr. J. M. Scott-Maxwell, 

(Irish Centre.)—Thursday, December 18th. At the Royal College of 
Science, Dublin. At 7 p.m. Paperon“ Water Power,” by Mr. T. C. Roberts. 

Chemical Society.—Thursday, December 18th. At 8 p.m. At Burlington 

House, Picoadilly. Leeture ‘on *‘ War Experiences in the Manufacture of 
‘Nitric Acid and the Recovery of Nitrous Fumes,” by Prof. J. Walker, F.R.S. 
Institution of Mechanical eers.—Friday, December Mth. At Storey's 


Engin 
Gate, S.W. Paper on “The Cutting Power of Lathe Turning Tools,” by 
‘Mr. G. W. Burley. 


NOTES, >`. 


New Cable Standards.—We have received the following 
communication on this subject, too late for inclusion in our 
“ Correspondence ” columns :— 

“ The héading of this correspondence indicates what I under- 

stood in the first instance, viz., that it was a discussion based on 
technical questions, and, as such, I desire to assist members of the 
industry to understand the situation., 
- “The question: of price may be very interesting and important, 
but I am not prepare to mix this question up with that of cable 
standards, and the suggestion that has been made that the British 
Engineering Standards tion altered the standards of cables 
with the assent of the whole industry in order to assist the C,M.A. 
in a price manœuvre is ridiculous, 

‘With regard to the question of the use of ‘0015 sq. in. instead 
of 1/18 s.w,G., I stand by what I have already stated in your issue 
of November 28th. I have been unable to get into touch with the 
chairman of the Wiring Rules Committee of the I.E.E., but I have 
seen a copy of the letter sent to Mr. Pinto, from which it is clear 
that the answer of the chairman refers to the existing rules, the 
question of Rule 39 not having been considered by the Wiring 
Kules Committee, I cannot in any way pledge the I.E.E. Wiring 
Rules Committee, but I have no doubt in my own mind that at a 
meeting which will take place in a few days, an authoritative 
statement will be issued that in Rule 39 ‘0015 sq. in. wire is sub- 
stituted for 1/18 s.w.a. 


“THE CABLE MAKERS’ ASSOCIATION, 


“LLEWELYN B. ATKINSON, 
“ London, December 10th, 1919. Secretary.” 


The Electric Vehicle Committee.—The Electric Vehicle 
states that three changes have recently occurred on this Committee, 
Mr. A. J. Makower taking the place of Mr. P. A. Mossay, on behalf of 
Ransomes, Sims & Jefferies, Ltd., Mr. H. Mozley (Burnley) 
succeeding Mr. A. R. Fearnley as representative of the Municipal 
Tramways Association, and Mr. L. E. Harvey (Ilford) taking the 
place of Mr. W. T. Robson as representative of the Tramways -and 
Light Railways Association. 


i od 


Eledtrieity Supply on the Rand. —A cor mam of the 
Financial Times states that at a meeting of the local Institute of 
Electrical Engineers, several members criticised the policy of the 
Victoria Falls and Transvaal Power Co. 

Mr. Clayden said that to maintain a load factor of 70 per cent., 
electric hoists could not be worked until the reduction plant was 
in operation. Hence steam-hoisting was being adopted at all, the 
new shafts on the Far Eastern Rand. Instead of the estimated 
eaves 6d. to ls. per ton crushed, it was actually proving to be 
only 2 

The president of the Institute, M. Du Pasquier, observed that 
general electrification was being hampered by artificial restrictions. 
Burning coal to run separate winders and compressors was unpro- 
gressive. Even though the Victoria Falls Co. should later quote 
a better rate, it was inconceivable that such could be made 
sufficiently attractive to warrant the double captial expenditure 
involved in the conversion to electrical operation of the stear 
plants now being erected.. The pursuance of the policy of 
inflicting a penalty against a low electric load factor would create 
a group of individually-owned stations in the Far East Rand. 

Both M. Du Pasquier and Mr. Kirkland, who followed him, paid 
high tribute to the engineering skill and talents of the Victoria 
Falls Co.'s engineering staff. 

Mr. Ottley, the company’s engineer, said that the criticisms 
would be answered at the proper time and in the proper place. He 
questioned the Inatitute’s right to discuss the matter. 


Research Conference.—A Conference of representatives 
of research organisations connected with the Scientific and Industrial 
Research Department will be held at the Institution of Civil 
Engineers, at 2.30 to-day. Mr. Balfour will preside, and will deliver 
an introductory address. 3 as 


Conference on Plpe Threads.—A Conference on Pipe 
Threads, under the wgis of the British Engineering Standards 
Association, ia to be held at the Institution of Mechanical 
Engineers, Storey’s Gate, Westminster, S.W. 1, to-day, at 2.30. 
The Association is inviting manufacturers and users to attend 
this Conference in order that they may have first-hand information 
as to the exact situation. We are asked to state that any firms 
who wish either to be represented or to have further information 
with regard to the matter should at once communicate with the 
Secretary of the British Engineering Standards Association, 
28, Victoria Street, London. S.W.1. The matters to be discussed 
are of the highest importance to our export trade. 


Wire Submarine Nets.—The Royal Commission on 
Awards to Inventors recently heard the claim of Mr. Albert Close; 
of Ilford, respecting the origination of a submarine net fitted with 
an electric wire, By this device it was possible to tell when the 
net had been broken by a submarine, as the electrical circuit would 
be affected at the same time. The claimant stated that this idea 
had been elaborated by the Admiralty, but the nets were not con- 
structed until after his suggestion had been put forward. 

Mr. Moritz, for the Treasury, said that the idea of wire nets for 
entangling submarines was an old one; the electric wires had 
never been used as indicators, but for the purpose of firing mines. 

The Chairman said that the Commission would consider its 
award. 


Inquiries.— Agents for the “ Hoover” electric vacuum 


cleaner and makers of the vibratory rectifier patented by Edgar 
Gigel are asked for. 


Aberdeen Ex-Service Men.—Last Friday night the staff 
and employés of the Aberdeen Corporation electricity works enter- 
tained some 30 of the ex-Service men of the department who had 
returned to the works at an “ At Home and Dance,” in the Bon- 
Accord Hotel, Market Street. Mr. Bell presided over the company, 
which totalled nearly 130. Songa were rendered during the 
evening, and after supper, the toast of ‘The King ” was given on 
the call of the chairman. The assembled company stood while 
the names of the three men who had made the supreme sacrifice 
were read. These were Leading Seaman William Smith, Corpl. 
James B. Thomson, and Private Charles McDonald. In all, 59 
men left the department ; they represented approximately 50 per 
cent. of the average working staff during the war. The four 
prisoners of war—Messrs, Robert Aitken, Fred. McDonald, Frank 
Glass, and John C. Aiken—were released at the Armistice, and were 
present. Mr. Bell congratulated Major Webster on winning the 
Military Cross : Corpl. G. Troup and A.-M. R. Ross on gaining the 
Military Medal ; and Sergt. W. Ogg on having received the M.S.M. 
In calling on the Convener to address the meeting, Mr. Bell 
pointed out that of the 210 hospital trains which arrived at 
Aberdeen, Mr. Gibb had met 205, at all hours of the night and day. 
This represented some 30,000 patients, Mrs. Gibb also had worked 
very hard for the Red Cross. Mr. Gibb brietly addressed the 
meetiny, and was followed by Mr. Fyfe on behalf of the rank and 
file. Lieut. W. Hodson replied for the guests, and Mr. Bell was 
thanked for presiding. 


Film Photography.—Five hundred exposures a second 
is the record in film photography made by two French scientista, 
MM, Abrahams and Bloch. They used electric sparks emitted by 
a special apparatus, and were able to take a detailed and 
accurate kinematograph record of the track of a revolver bullet. 
The cone of gas leaving the barrel before the bullet itself was clearly 
visible, and the track of the bullet could be followed. Prof. 


- Nalpasse forecasts that this invention will enable accurate photo- 


graphs to be taken of every form of movement in the human 
organism, 


baa ve 
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An Edinburgh Dance.—The electrical trade of Edin- 
burgh and its friends are having a dance on the evening of Monday, 
mber 22nd, at the Kintore Rooms, Queen Street. Herbert 
More's orchestra has been engaged, and a good programme of 
music and song arranged for. Some tickets are still available 
from Mr. J, G. Mackintosh, 1, St. David Street,or Mr. D.S. Munro, 
11, Randolph Place, Edinburgh. 


Institute of Transport, — The preliminary arrange- 
ments in connection with the formation of the Institute of Trans- 
port are well advanced, and it is hoped to have ready shortly 
application forms for membership. so as to commence active work 
early inthe New Year. Sir Eric Geddes, Minister of Transport, is to 
be the first president of thə Institute, and, pending the appoint- 


ment of a permanent secretary, Mr. H. E. Blain is acting as hon. 
sec. to the Council. 


The E.T.U. in Glasgow.—Writing in the Glasgow 
rening Times, a correspondent, signing himself ‘Greenlaw,” 
says :—" I advertised for an electrician to take charge of plant, &c., 
and before making my complaint about the anawers received, I 
should like to state that I wanted a Union man if possible, and as 
I was offering about 4d. per hour over the Electrical Trades Union 
standard, I expected to get a good man. I got 22 letters in answer 
to my advertisement. I interviewed the whole of the applicants, 
and was very much disappointed to find that, although all were 
members of the E.T.U., not one of them could tell me where he 
served his apprenticeship. Two were honest enough to tell me 
that they had only the experience of wiring they had picked up. 
The other 20 told me various tales of employers being dead, and 
places where their time was served closed up—in fact, a lot of 
lies, &c. But as I was very much in need of an electrician, I took 
on, a8 I thought, the best of the bunch, and was prepared to over- 
look any little faults that I had to find with him as regards his 
application. But to-day I am sorry to say that my trustfulness 
has been misplaced, and I have now about £500 of damaged 
plant through his carelessness and want of skill. I have given 
him a week's notice, and I ‘am going to advertise again, but I 
would meantime like to know what the Electrical Trade Union 
has got to say about its members being unable to answer the 
requirements, You will know that in onr business we have laid 
down thousands of pounds’ worth of plant, and it is a skilled man 
that is required, and he must be able to give all details as to his 
experience and apprenticeship before we will start another.” 

Mr. James D. Higgins, the district secretary, in a letter to the 
Hrening Times, challenges the writer of the letter to disclose his 
identity, and says :—" Meantime, through the various branches of 
the Union, I will get in touch with the 22 men who replied to his 
advertisement (if they exist). If these 22 are incompetent men, 
then they have obtained admission to the Electrical Trades Union 
in the same way the alleged destroyer of plant obtained employ- 
ment with him—that is, under false pretences, and the Union will 
suitably deal with them.” Another writer, signing himself 
' W. H. M.,” joins in the controversy with this remark :—" The 
fact of a man having served an apprenticeship is no guarantee 
that he has either knowledge or aptitude for the trade he 
follows.” After detailing the rules governing the admission of the 
members of the Union, the writer submits that “ this is ag much as 
can reasonably be expected, and it is scarcely fair to blame the 
Union if a man chances to slip in who is incompetent. Besides, 
we have various branches in the trade, which is ever extending, 


and a man may be an expert in two or three, and not have much 
experience of a fourth.” 


Railway Electrification in South Africa.a—The Report 
on South African Railways, as published in the technical papers 
last month, offers an interesting comparison with American. 
practice. From the recent article on ‘ Mineral and Goods Traffic 
Electrically Operated,” in our August issues, we quote only the 
comparative distances between sub-atations for the particular 
traffic, grades, and curves on those American railways. These 
details and the gauge are all different in the case of South African 


railways, and different results accentuate the necessity for expert 
study of each case :— 


DISTANCES BETWEEN SUB-STATIONS, 
1915 N. & W.R. as it is— 


Average, Minimum. 


11,000 v., one-phase ... 7 miles 5 miles, 
N. & W.R., redesigned with— 
3,000 v., D.C., and C.M. & S.P.R. losses 13 ,, ae» Ea 
1915 C.M. & S.P.R. as it is— 
3,000 v., D.C. s.. 32 p 23 


C.M. & S.P.R. redesigned with— 
11,000 v., one-phase, and N. & W.R. 
losses... sive ies wie we Id ,, 10 
- (ELECTRICAL REVIEW, August 29th, 1919, page 281.) 
Fur comparison :— 
1919 South African railways— 
3,000 v., D.C., proposed ae 
Alternative system— 
10,000 to 15,000 v., one-phase .. 40 to 50 ,„ 

The sole disadvantage of the direct-current system, as com- 
pared with the single-phase system, is that more sub-stations are 
needed (with direct current) for South African railway traftic, 
grades, and curves. 


Chlorine Cells.—In Chemical and Metallurgical 
Engineering for October lat, 1919, Mr. F. G. Wheeler gives useful 


information regarding the construction and operation of elec- 
trolytic culls for the manufasture of caustic soda and chlorine, 
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... 25 to 30 miles. 


The Batti-Wallahs.—At the next monthly luncheon of 
the Batti-Wallahe’ Society, which is to be held at the Holborn 
Restaurant on Monday, December 15th, at 1 o'clock. Sir Lynden 
Macassey will be the guest and will deliver an address. Guests are 
invited ; the charge for the luncheon is 5s. per head, and tickets 
will be on sale in the refreshment room. 


Educational. MANCHESTER COLLEGE OF TECHNOLOGY. 
—The fact that the provision for University education in England 
is only one-half of the provision in America, and only one-third of 
what it was in Germany before the war, is mentioned in an appeal 
for £150,000 which has recently been made by the College of 
Technology. The English Universities are full, and urgently need 
extending. Moreover, the American superiority is increasing, for 
Harvard University has collected $12,000,000 during the last three 
months, and during one month of the same period the neigh- 
bouring Massachusetts Institute of Technology has collected 
$10,000,000 for the extension of its work, so that altogether some 
44 million pounds sterling have been subscribed for the extension 
of University education in Massachusetts, and of this nearly one- 
half is devoted to applied science and technology. 

With a view to the extension of the provision of University 
education in the Manchester district, two appeals are being placed 
before the public, the one for £150,000 for an addition to the 
buildings of the College of Technology, and the other for £500,000 
for various purposes connected with the other departments of the 
University of Manchester. The need can be economically met by 
the proposed extension of the College of Technology ; for in the 
first place the proposed new building, although only one-third the 
size of the present building, will practically double the accommo- 
dation for undergraduates, and more than double the facilities for 
research. Moreover, the new building, which will cost £150,000, 
will stand on a site for which £44,000 was paid some 12 years ago, 
and will be equipped by the Governing Body at a cost approxi- 
mately of £50,000, so that the building, with its equipment and 
its site, will be worth nearly £250,000. The cost of maintenance 
is also guaranteed. The result is that Lancashire industries by 
subscribing £150,000 for the new building wili actually benefit to 
the extent of £250,000 (or, if the cost of maintenance capitalised 
as an endowment be added, to an extent of something like three- 
quarters of a million). The appeal has been commended, and the 
need for the extension has already been urged, by several of the 
leaders of the textile, engineering, and chemical industries in 
Lancashire. The Executive Committee of the Manchester Branch 
of the Federation of British Industries unanimously supports the 
movement, Subscriptions, which should be made payable to the 
College, may be addressed to the Principal, College of Technology, 
Manchester. 

The demand for college-trained men far exceeds the supply, and 
all our Universities and Technical Colleges are at present over- 
crowded with students. Manchester is the centre of the chief 
industrial district of England, and the College of Technology has: 
always been conducted on the most progressive lines, while the 
City Corporation has contributed generously both to the capital 
outlay and the maintenance of the College. We earnestly commend 
to the notice of our readers the appeal which is now being made. 

The Board of Education has issued the time-table of examina- 
tions for Royal Scholarships and Free Studentships, and Whitworth 
Scholarships and Exhibitions, to be held in May, 1920. 


Fatality.— The Times states that Private Clark, of the 


Labour Centre, Park Royal, was found dead, on Saturday, holding 
an electric wire which had been blown down. 


Appointments Vacant.—Shift engineer jointer, for the 
Aldershot Electricity Works ; assistant lecturer and demonstrator 
(£225 to £315), fortheCivil and Mechanical Engineering Department 
of the Northampton Polytechnic Institute ; three charge engineers 
(300 taels per month), (the usual rate of exchange for a tael is about 
3s., the present rate of 7s. 4d. is abnormal), for the Shanghai 
Municipal Power Station ; senior lecturer on mechanical engi- 
neering (£600), for the Manchester College of Technology. 


Electro-Harmonic Society.—A smoking concert will be 
held at the Holborn Restaurant, in the Venetian Chamber, to-night 
(Friday), commencing at 8 p.m. Mr. H. E. Blain will preside. 
Artistes :—Mr. Joseph Cheetham, tenor; Mr. Lawrence Folker, 
baritone; Mr. Lloyd Shakespeare (cornet), Mr. C. Rutherford 
(concertina), duettists; Mr. Ernest Sewell, conjuror; Mr. Hector 
Gordon, comedian ; Mr, Morland Hay, entertainer at the piano: 
Mr. Bernard Flanders, A.R.A.M., pianoforte solo and accompanist. 


Electroiytic Disinfecting Fluid. — During the year 
1918, according to the report of Dr. F. W. Alexander, Medical 
Officer of Heath for the Borough of Stepney, 30,750 gallons of 
electrolytic disinfectant were manufactured, making 61,500 gallons 
as diluted for distribution. The cost was for materials £114, 
electrical energy £51, total £165. Since the installation of the 
plant, a period of 13 years, 504,219 gallons of fluid have been 
manufactured at a cost for electricity of £586, and materials of 
£645 ; previous to the war the cost was under 4d. per gallon, and 
even with the strong fluid which at present is being made, and i8 
diluted, the cost is still about 4d. per gallon. 


-~ The Kinema in School.—So successful has the kinema a8 
an educational adjunct proved at its Belmont School, thet the 
Chiswick Educational Committee intends to make moving pictures 
a regular feature in all its elementary schools, 
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Institution and Lecture Notes.—Institution of Elec- 


trical Engineers.---At the meeting of the members of the NORTH- | 


WESTERN CENTRE, on December 2nd, the chairman, Mr. J. A. 


Robertson, announced that a sub-centre had been formed for 


Liverpool and District, with Dr. Marchant as chairman and Mr. 
Dickinson as vice-chairman. The opening meeting would take 
place on Monday, January 19th, when Dr. Marchant would deliver 
his address. A sub-centre had also been formed at Preston, and a 
meeting would take place on January 5th, when Colonel O'Brien 
would give an address on “ Electric Traction.” 

The evening was devoted to a discussion on “The Present Position 
of Electric Power Supply,” which was opened by Mr. Pearce ; 
Messrs. Watson, Wheelwright, Frith, Lamb. Allcock, Aldermen 
Walker, Paxton, and J. D. Paton took part in the discussion. 

The provisional programme of the WESTERN CENTRE for the 
session 1919-20 includes the following items :— 

February 2nd, Cardiff.—Visit of the president, Mr. Roger T. 


Smith, and the secretary, Mr. P. F. Rowell ; address from Dr.§. Z. 


de Ferranti. 
March Ist, Brietol.—Lecture on “ Electric Clocks" by Prof. 


David Robertson. 

April 6th, Cardiff.—Popular lecture by Prof. F. Bacon on 
“Thermionic Valves.” 

May 3rd, Swansea.— Paper. 

September 6th, Bristol.— Paper. 

Faraday Soclety.—The Faraday Society, the Royal Microscopical 
Society, the Optical Society, and the Photomicrographic Society, in 
co-operation with the Optical Committee of the British Science 
Guild, meeting in joint seasion, will hold a symposium and general 
discussion on “The Microscope: its Design, Construction, and 
Applications,” on Wednesday, January 14th, 1920, 

During the afternoon preceding the meeting an exhibition will 
be held illustrating recent developments in the science of micro- 
scopy and the latest applications of the microscope in all branches 
of industry. The purposes of the discussion are to stimulate the 
study of, and research in, microscopical science in the United 
Kingdom by indicating lines of progress in the mechanical and 
optical design of the instrument, showing, by means of exhibits, 
recent improvements in the microscope and its technique, and the 
varied uses to which the microscope can be applied as an instru- 
ment of research in the sciences, arts, and industries; and to 
encourage the manufacture in this country of the highest class of 
instrument and of the optical glass required for that purpose. 

The meeting will be presided over by Sir Robert Hadfield, F.R.S., 
president of the Faraday Society, who will deliver an opening 
address, and Mr. J. E. Barnard, president of the Royal Microscopical 
Society, will then give a general survey of the subject, and he will 
be followed by Sir Herbert Jackson, K.B.E., F.R.S. Prof. F. C. 
Cheshire, C.B.E., will speak on "The Mechanical Design of Micro- 
scopes,’ and a paper by Prof. A. E. Conrady on “ Microscopical 
Optics `“ will be presented. 

Further particulars relating to the discussion may be obtained 
from Mr. F. S. Spiers, Secretary, the Faraday Society, 10, Essex 
Street, London, W.C. 2, or Mr. C. J. Lock, Secretary, the Royal 
Microscopical Society, 20, Hanover Square, London, W. 1. 


Paisley Association of Electrical Engineers.—The following 
office bearers have been elected for the ensuing session of the 
Association :— 

Mr. W. Blair Smith, president ; Messrs. W. Robert Scott and 
W. R. Bruce, vice-presidents; Mr. E. D. Anderson, B.L., hon. 
Secretary; Mr. J. M. Barbour, hon. treasurer; Messrs. D. E. 
Craven, Alexander McCrorie, R. N. McNauyhtan, Joseph Savage. 
and B. Thomson. 

The syllabus for the 1919-20 session, includes :— 

December 17th, 1919.—** Notes on a Modern Tramway System,” 
by Mr. W. R. Bruce, Paisley District Tramways. 

January 16th, 1920.—" Electricity and Matter,” by Mr. Angus 
McLean, B.So., Principal, Paisley Technical College. (To 
be held in the Technical College.) 

February 4th, 1920.—"Oil,” by Mr. W. Murray, A. F. 
Craig & Co., Ltd. 

February 25th, 1920,—" Historical Development of the Design 
of Electric Generators ` (with lantern slides), by Mr, 
Alex. McCrorie, Fullerton, Hodgart & Barclay, Ltd. 

March 17th, 1920.—Open meeting for discussion. 


The second meeting of this Association was held on November 
20th ; a paper was read on *‘ Works System” by Mr. R. W. Dodson, 
who defined system as the organisation of an establishment so 
as to secure the largest output at the smallest cost per unit. 
He emphasised the fact that individual prosperity depended on 
production, and statedthat the largest production per man and the 
highest wages per man were obtained where the greatest amount 
of machinery was installed. He described and illustrated a system 
of stocktaking and stock-keeping which reduces the work to a 
minimum, and the card system for almost any purpose was fully 
dealt with in the paper. 


National Association of Supervising Electriclans.—A paper, 
entitled ‘‘Country-House Lighting,’ was read before a well- 
attended meeting at St. Bride's Institute, on the 9th inst., by Mr. 
R. G. Tyler, M.I.E.E. The discussion which followed was keen 
and sustained. Members have been warned that an extraordinary 


general meeting will be called during the next few days, and 


important matters will be dealt with. 
Parilamentary.—The Shropshire, Worcestershire, and 


Staffordshire Electric Power Bill was read a second time in the 


House of Commons on December 3rd, 


Royal Institution of Great Britain.—The following are included 
in the lecture arrangements before Easter :— 


Fridays, at 9 p.m.— 
January 16th.—‘* Low Temperature Studies,” by Prof. Sir J. Dewar, F.R.S, 
January 28rd.—‘' Researches at High Pressures and Temperatures," by 

Sir Chas. Parsons, F.R.S. - 
January 90th.—‘‘ The Gyrostatic Compass,” by Mr. 8. G. Brown, F.R.S. - 
February 27th.—“ Problems of Lubrication,” by Mr. W. B. Hardy, F.R.8. 
March 12th.—The Thermionic Valve in Wireless Telegraphy and Tele- . 

phony,” by Prof. J. A. Fleming, F.R.8. i 
March 26th.—‘‘ The Scientitic Work of the late Lord Rayleigh," by Prof. 

_ Sir J. J. Thomson, P.R.S. i 


Afternoons,— 

January 18th and 20th.—‘‘ Modern Development of the Miners’ Safety 
Lamp ’' and “ Petroleum and the War,” by Sir John Cadman. 

Bebruaty 17th and 24th.—‘'' Magnetic Susceptibility," by Prof. Ernest 

January 81st, February 7th and 14th. The Astronomical Evidence 
Bearing on Einstein's Theory of Gravitation,” by Sir Frank 
Dyson, F.R.S. 

February 21st and 28th, March 6th, 18th, 20th and 27th.—" Positive Rays," 
by Sir J. J. Thomson, P.R.S. l 


Control by Light and Sound Waves.—Interesting applica- 
tions of resonance made by Captain R. A. Roberts, a New Zealand 
inventor, to telephony and telegraphy were referred to in our issues 
of June 30th and August llth, 1916. These were based on the 
self-exciting vibrations of a receiver and transmitter electrically 
coupled together and to a battery; and the employment of a tube 
and plungér to provide resonance and enable tuning to be effected. 
Captain Roberts further developed his inventions, and applied them 
to the evolution of a new kind of multiple telegraphy on a single 
wire. Two important objects were attained : very weak incoming 
currents were enabled to produce strong audible signals; and 
the sccurately-tuned instruments enabled a large number of 
apparatus to be operated over a single line, each transmitter 
actuating only the receiver tuned to the same pitch, without 
having any effect on those not so tuned. The great value of these 
two properties needs no emphasis. 

The device is applicable to the control of moving trains or other 
moving objects, such as a motor-car, for instance. Each apparatus 
can be brought into action in turn by a musical note or whistle of 
a definite pitch. Each motor would have a resonator tuned to a 
definite pitch, so that any, or all, of the motions could be controlled 
separately or together. Captain Roberts has still further developed 
his inventions, and he is now able to control mechanisms by the 
aid of light raye as well. Recently the inventor made a demon- 
stration, at which we were privileged to be present, which was of 
interest in so far as it indicated the possibilities of the future. 
The demonstrator, by means of a whistle, showed the effect of 
sound waves on a needle flame, which was made to ‘‘dance”’ in 
response to the notesof the whistle. Then a musical. box was set in 
motion,and stopped at will bysimply focusing a rayof light on tothe 
receiving lens ; and, lastly, Captain Roberts made a small motor- 
car perform evolutions in response to blasts on a whistle. A certain 
amount of secrecy may, if desired, be obtained by employing a 
whistle of such a high pitch as to be practically inaudible to the 
human ear. During the war the Admiralty made use of very 
sensitive relays of Captain Roberts's invention in connection with 
the explosion of mines and the destruction of enemy submarine 
boats. We understand that a company has been formed to exploit 


the inventor's patents. 


Luminous Buttons,—An ingenious device has just been 
introduced by Messrs. Falk, Stadelmann in the form of a thumb 
tack surface treated with a radium compound which emits a 
luminous glow in the dark. Attached to articles, or placed in. 
particular positions, it enables those articles and positions to be 
immediately located in the dark. Such articles are electrio light 
switches, gas taps, bell pushes, telephones, medicine bottles, match 


boxes, door handles, &c. 


Electric Vehicle Progress.— The M. of H. has sanctioned 
the borrowing of £32,000 by Birmingham Corporation for the 
purchase of electric vebicles from Edison Accumulators, Ltd., 
through Mr. J. P. Kemp. The engineer is to report to Boltou 
T.C. concerning the purchase of a vehicle for the electricity 
department. Quotations for an electric vehicle to deal with 
curtage work are to be obtained by the East Ham borough 
engineer. Four vehicles for refuse collection are to be pur- 
chased by the Finchley T.C. At an estimated cost of £2,350, 
Harwich T.C. proposes obtaining two Garrett 24-ton vehicles 
for the sanitary services whereby an estimated annual saving 
of £170 will be effected. Ilkley U.C. is applying for sanction 
to borrow £1,250 to purchase an electric tipping wagon for 
refuse collection. Charging plant for electric vehicles 18 to be 
provided by the Manstield T.C. The South Shields borough 
engineer 1s to report to the T.C. concerning the use of electric 
vehicles. The M. of H. has granted Willesden U.C. permis- 
sion to borrow £13,170 for the purchase of electric vehicles tor 
refuse collection, and £1,470 for the provision of charging 
plant; the first three of the eleven “Orwell ” vehicles have 
already been delivered. The Hackney B.C. has accepted the 
tender of Messrs. Ransomes, Sims & Jefferies, Ltd., for two 
2-ton and two 34-ton electric vehicles with side-tipping bodies 
at a total cost of £5,118. It is proposed to install a 5-unit 
charging plant, and an estimated saving of 1s. 10d. per ton in 
refuse collection will be effected by the use of electrics; other 
tenders received were as follows:—Garrett, £4,670; G.V.C., 
orga Electromobile, £5,440; and Edison, £5,828.—Llectri¢ 

ehicle, 
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™ Piezo-Electricity. — The piezo electrical effect is an 
electro-elastic property of certain crystals that involves the 
conversion of mechanical into electrical energy, and also the 
converse effect. An interesting paper by Mr. A. Mel. Nicolson 
in the November number of the A.LLE.E. Journal presents an 
exposition of .piezoælectricity and related- optical and other 
properties belonging to these crystals. Special reference is 
made to the comparatively large piezo-electrical effects pro- 
duced by Rochelle salt crystals prepared so as to develop the 
natural composite structure usually associated with substances 
which have been exposed to shearing stresses, in this case 
during growth. The paper concludes by describing and 
demonstrating the application of the piezoælectrical -eflect in 
such crystals to the transmission and reception of sound. 


Labour-saving Appliances.—In the annual report for 
1915 ‘of 'H.M. Chief Inspector of Workshops and Factories, it 
is stated that since 1914 a great increase in the use of various 
labour and fatigue-saving devices has been noted in all classes 
of factories, and the increase would have been greater still 
but for the difficulty experienced in obtaining the necessary 
plant. The subject is intimately associated with that of 
t movement study.” Simple appliances for holding the 
workers’ tools and parts of machines are essential for the 
successful application of moveinent-study methods, and stress 
is laid upon the importance of the initial training of workers 
so that they can carry out their work with such movements 
as involve a minimum amount of fatigue to themselves. ‘The 
first step taken in connection with labour-saving should cer- 
tainly be made in the planning and arrangement of the factory 
itself, and many modern engineering works afford excellent 
examples of sound planning to minimise the amount of hand- 
ling of both raw and finished materials. The importance of 
such apparently trivial matters as the shape and size of tool 
handles, as bearing on fatigue of the workers and their 
efficiency, has been especially brought to notice. One very 
moticeable development which has taken place during the 
war has been the improvement in hand trucks and similar 
appliances for the transport of materials and articles within 
factories. Mr. Williams (Southern Division) remarks upon 
the introduction of electrically-pronelled railless vehicles in 
factories. ‘These have been found of ‘considerable service 
especially in factones covering much ground. They are run 
on the ordinary factory roads, and through the alleyways in 
the various shops, so that they can be loaded or unloaded 
at or close to any machine, A considerable increase in the 
use of electrically-propelléd factory vehicles is anticipated in 
the future. A number of inspectors comment on the greatly 
increased use of overhead runwavs in all classes of factories, 
and especially in engineering works they have been introduced 
widely. The increased use of clectric cranes of all kinds has 
been noted by inspectors in various industries, the hammer- 
head type in shipvards in place of the derrick type, and other 
types in iron and steel mills, as well as many additional 
installations of- electric magnet cranes. Scrap iron and steel 
ïs very troublesome to handle in the ordinary wav. The 
electrice charging machine is another appliance which has 
eliminated much trying work in connection with steel furnaces. 
'Phese machines have now been introduced into nearly every 
steel works in South Wales, and most of the steel works 
throughout the country. Finally, ainonyst the miscellaneous 
devices and arrangements which have been adopted to mini- 
mise labour may be mentioned automatic weighing and 
bag-filling machines, also automatic weighing machines intro- 
duced into the conveyor tracks. 


“A Standard System of Limit Gauging.—It is now 
widely known that the British Engineering Standards Asso- 
clation has had under consideration for some time past the 
question of a standard system of limit gauging for plain 
cylindrical work applicable. to engineering generally. The 
Sub-committee on Limit Gauges, recently reorganised as a 
result of a trade conference held in April last, has decided 
to recommend the adoption of the hole basis, but has not been 
able to settle the important question of the disposition of 
the tolerances with regard to the nominal dimension. Two 
inethods have been proposed :— i 

1. That, the mean dimension of the hole should be its 
nominal size, the tolerance being both positive and negative. 
"2. That the minimum dimension of the hole should be the 
nominal size, the whole tolerance being positive. 

From inquiries which have been addressed to a number 
of engineering firms throughout the country it appears that 
opinion is divided as to which method should be adopted. 
The difficulties besetting the subject appear to increase rather 
than to diminish. The questionnaire sent out to a number 
of firmus asking which method of hole tolerance distribution 
they preferred brought in only some 200 replies, these being 
almost equally divided in favour of the two methods. The 
problem is rendered still more complex in that among the 
advocates of each svsterm are large firins of importance and 
influence. The information in the possession of the com- 
mittee hardly seems sufficient to enable it to mdge what 
would be the economic results or degree of industrial dis- 
turbance, should one or the other method be recommended, 
Some important firms, whilst agreeing that theoretically the 
minimum hole basis may be ideally the best. are prevented 
from supporting it owing to cominercial considerations. The 
committee is unanimous in feeling that no decision can be 
made until further light has been thrown on the subject. 


Cost Accountants’ Meeting,—The inaugural meeting 
of the Institute of Cost and Works Accountants is to be held at 
7 p.m. on Wednesday next at the Hall of the Institute of Chartered 
Patent Agents. Sir Robert Hadfield will preside. 


An Electrical Game.—In spite of the immense scope 
offered the inventor by the resources of. electricity, 
very few electrical games have been produced. Messzs. 
Rose Bros., vf 25. Milton Street, E.C., however, have 
introduced one in time for the ‘festive season.” It 
consists of a board studded with brass contacts in 
groups of four and having a lamp in the centre. Metal disks 
ure provided, which are thrown upon the board by the players, 
and the contacts are so connected beneath the board that 
when any two in a group of four are connected by a disk, the 
lamp lights up. ‘The device is neatly got up, and is certainly: 
novel. It is covered by a patent. = 


REVIEWS. 


La Télégraphic sans Fil. By G. E. Perim and Leon Borr- 
HILLON. Paris: librairie Delagrave. Pp. viix304; 197 
illustrations. : 

It is always of the greatest interest to study works pub- 
lished in other countries than our own, and this is especially 
the case in wireless telegraphy. Much of our outside infonua- 
tion comes from the United States, and consequently we are 
somewhat inclined to underrate the wireless researches and 
developments of such countries as France, simply. because 
we hear little of them. The policy of silence is not to be 
recommended; often the wrong country or the wrong iudi- 
vidual gets the credit. Many important inventions quietly 
developed in Great Britain have been transported and an- 
nounced to the world in other countries. ‘The cry that "we 
did it first’’ comes too late to be effective. 

The book under consideration is divided into ten chapters. 
The first deals with fundamental phenomena, and a mathe- 
Inatical treatment of energy radiation is given. The second 
chapter deals with the propagation of electromagnetic waves 
on the surface of the earth, and explains the ellect of distance, 
fog, conductivity of the air, seasons, time of day, obstacles, 
&c., on the range of a wireless station. An interesting table 
of the resistivities and specific inductive capacities of a variety 
of kinds of earth and water is given. The third chapter brings 
us to the dillerent kinds of aerial normally used. The fourth 
is an important chapter, and describes modern methods of 
transmission. The use of high-tension direct current for 
spark transmission is given perhaps inore.than usual attention; 
the use of the arc is described in a general manner, which 
is rather disappointing, and likewise the high-frequency alter- 
nator 1s only very brietiy described. The three-electrode 
vacuum tube is discussed in its capacity as an oscillation 
generator. The theory of the vacuum tube is briefly given. 
In the characteristic curve shown, the authors consider the’ 
positive terminal of the filament battery as having zero poten 
tial, the negative side having a negative potential equal to the 
voltage across the filament. Tt is more convenient, however, 
to consider the negative as having zero: potential, and this 
convention is now universally adopted. ; 

Chapter V deals with receiving arrangements, but is below 
the standard of the remainder of the book, and does not 
represent modern methods. | a 

Chapter VI describes the Marconi and the Bellini-Tos 
directive wireless systems, including the electrostatic radio- 
goniometer. 

Chapter VII is an excellent account of modern high-power 
wireless transmitting installations. Chapter VIII is a very 
short. out-of-date account of wireless telephony, and the 
remaining chapters cover two pages. et ts 

In an appendix is given a most interesting description of 
a universal static transformer designed by the Compagnie 
Générale Radiotélégra phique. : | 

The remaining third of the book is a reprint of regulations 
relating to wireless communication. The value of the volume 
lies chiefly in the description of transmitting stations, and 
in individual sections of the greatest interest. These make 
the book one of considerable value to the wireless engineer, 
as much material is given which is not found in other books 
on the subject. : 


J. SCOTT-TAGGART. : 


Electrical Mining Machinery. By- SYDNEY F. WALKER, 
M.I.E.E. Pp. xii + 875, 132 figs. London: Sir Isaac 
Pitman & Sons. Price 12s. 6d. net. ` 


On the whole this work is rather disappointing, inasmuch 
as the author has attempted too much within the pages of 
one small volume. It is divided into 46 chapters, and deals 
with everything relating to the electrical engineering œ: 
collieries from the generation of power including the steam 
turbine, down to telephones and electric shot firing. Hence 
the scope is too vast to do justice to any particular subject, 
which is a general complaint against works relating 
to mining electrical engineering. We must, however, &è 
credit to Mr. Walker for making the utmost use of the spa 
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at hie disposal, and for the selection of his material, as what 
ig given 18 certainly both useful and instructive, and if we 
might make a suggestion, it would be to add to the end of 
‘each chapter a short list of books aud papers dealing more 
fully with each subject to which the reader can refer for 
fuller information. ‘Chis would be particularly useful to the 


mining engineering reader in search of information. Another 


fault ıs that in many cases the description in the text of the 
illustrations is rather scanty, and retercnuce letters given in 
the illustrations are not mentioned in the text. To the teehui- 
cal reader this may not cause much difficulty, but we are 
not so sure that the layinan would always arrive at the 
correct interpretation. As already mentioned, the book deals 
with everything electrical in mines, and generally speaking, 
concisely and accurately, but in dealing with electrical wind- 
ing the author makes one unfortunate slip in referring to 
the ‘‘load’’ to be raised. This is given as ‘the weight of 
the cage, plus the weight of the coal and tub on it, plus the 
weight of the rope.” The weight to be raised is, of course, 
the net weight of the coal only, plus the weight of the rope 
where no balance rope is in use, as the cages and tubs are 
balanced. It is true that the weight of the cages and tubs 
has to be taken into consideration, but only in so far as 
their weight affects the ‘‘mass in motion.” In dealing with 
fixing cables in the shaft, the author speaks of lowering the 
cable down the shaft from a reel on the surface. This is 
the commonly accepted method, but it is much easier to take 
the reel down the pit, and haul it up, by means of a “jack ” 
or "crab ° rope and engine. Again, it is scarcely correct to 
sav in speaking of ram pumps, that air vessels are provided 
“to trap the air at each stroke,” as their chief purpose is to 
er the column of water at the closing of the delivery 
valve. a | 

The book is well printed, contains few typographical errors, 
and is well illustrated; and, with the above-mentioned reserva- 
tions, i8 one of the best works we have seen dealing with this 
very Important subject. No doubt it will prove useful to 
those requiring a general knowledge on electric mining 
machinery. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—Mr. H. E. 
BLACKISTON, A.M.I.E.E., on leaving the South Wales Electric 
Power Distribution Co., received an antique brass stan- 
dard lamp as a presentation from the officlals and staff of 
the company, and also a case of pipes and a tobacco pouch, 
suitably inscribed, from ‘‘ the men of his own districts.” The 
latter also presented Mrs. Blackiston with a silver-mounted, 
cut-glass scent spray. Mr. Blackiston has now taken up the 
duties of sub-station superintendent in the tramway depart- 
inent of the L.C.C. 

On the occasion of his leaving the Aberdeen Corporation 
Electricity Department, to take up duty as assistant mains 
superintendent with the Dundee Corporation, Mr. GFORGE 
Troup, on November 28th, was made the recipient of a watch 
and chain and pendant, a slide rule, and a copy of Dick & 
Fernie's * Klectric Mains and Distributing Systems.” Mr. 
McKay, in the unavoidable absence of Mr. Bell, made the 
presentation. 

Mr. F. Peake Seaton, A.R.C.S., A.M.LE.E., who has dur- 
ing the war been assisting Mr. S. G. Brown, F.R.S., in the 
development of his gyro-compass, has resigned his position to 
resume his consulting practice, and will devote special atten- 
tion to gyroscopic compasses and their installation. Until a 
London office is open his address is 16, Market Place, King- 
ston-on-Thames. l i 

Nelson (Lancs.) T.C. has increased the salary of the Flee- 
trical Engineer and Tramways Manager from £425 to £450 
a year. , 

The staff of the Wrexham Electricity Works have presented 
a clock to Mr. A. H. ELLIS on his marriage. 

Bolton Corporation has decided to increase the salary of the 
electrical engineer, Mr. W. J. H. Woop, from £500 to £900 a 
year; that of the tramways manager, Mr. J. BARNARD, from 
£700 to £800; and that of the chief traffic assistant (tramways), 
Mr. C. OrMROD, from £200 to £250. 

A proposal to increase the salary of Mr. P. P. WHEELWRIGHT, 
electrical engineer at Blackburn, has been adjourned. Mr. 
Wheelwright’s present stipend is £500. compared with £900 
paid to the new gas engineer, and £1.000 to the borough 
engineer. 

Mr. B. Hatt has been appointed manager of the Wigan 
Corporation tramways ata salary of £450, rising by £25 annu- 
ally to £600. | o. | 

Mr. F. H. Rupp, Corporation electrical engineer at Rochdale, 
who has had an arduous time during the last twelve or 
eighteen months, has had a breakdown in health, and has 
been granted a.month’s leave of absence. 

Lieut. H. S. Pursey, R.E.. having been released from ser- 
vice, has joined the staff of the Cornwall Electric Power Co. 


General.—Stepney B.C. Electricity Committee has ap- 
pointed Councilor WILLIAMS chairman. and. Councillor 
AYLWARD vice-chairman tor the ensuing year. ae iia ae 

Mr. W. Hors Witsox, M.I.Mech.E., for many years genetal 
manager of the H.S. engine and turbine department ot Messrs. 
James Howden & Co., Ltd. (and who formerly held a respon- 


sible position with Messrs. Willans & Robinson, Ltd.), has 


commenced business as a consulting engineer at 29, St. Vincent 
Place, Glasgow. [n addition to consulting work generally, he 
will speciabse in steam turbines, engines, boilers, and elec- 
trical power plant. a -o s 

The Times states that Ford Mestos, K.C.S.I., who recently 
resigned the position of Financial Member of the Council 
of the Viceroy of India, has joined. the board of the English 
Electrice Co., Ltd. i 

Prof. E. R. Dewsnup, who since 1907 has been Professor of 
Railway Adiuinistration and secretary of the Faculty of the 
School of Railway t.ngincering at the University of Illinois, 
has been appointed to the Chair of Commerce at the Univer- 
sity of Liverpool. Prof. Dewsuup, prior to his Illinois ap- 
pointment, was lecturer in Railway ‘Transportation at the 
University of Chicago, and had previously held a lectureship 
at Manchester University. 

Mr. Withtam Outvek, B.Se., A.M.I.C.E., has recently been 
appointed lecturer in the Organisation of Industry and Com- 
merce by the Edinburgh University Court. Mr. Oliver, who 
was educated at George Watson's College, and at the Edin- 
burgh University, in which institution he graduated in 
Sclence With distinction, has been in the employment of 
Messrs. Bruce Peebles & Co., Ltd.. Edinburgh, since he left 
school, and he now holds the position of contract engineer to 
that company, which position be will still hold in addition 
to the new Jectureship. As he has had experience in all the 
chief departments of Messrs. Bruce Peebles’ works and offices, 
and for some time past has been intimately connected with 
the commercial side of the business, first as chief of the sales 
department and now as chief of the contract department, 
Mr. Oliver's experience will stand him in good stead in con- 
nection with the new lectureship. There were over 50 appli- 
cants for the lectureship. | l i 


Obituary.— Mn. Jons Akbron.—Ihe Morning Post records 
the death, which occurred on December 4th at his residence 
at Staminore, Middlesex, of Mr. John Ardron, C.B., M.I1.E.E., 
late Assistant Secretary at the General Post Office. He had 
been identitied with the telegraph service. of the country 
since it Was taken over from the private electric telegraph 
companies in 1570. Mr. Ardron served in 1903 as vice-chair- 
man of the International Telegraph Conference of London. 
He was in his Toth year. . | 

Mr. E. F. Herp.—The death has occurred of Mr. Edward 
Fred Herd, electrical engineer, of Dover Road. Folkestone. 
Deceased, who was 33 vears of ave, was found killed on the 
railway on December 2nd. Ile had served during the war 
in the R.NLV.R. ed 


NEW COMPANIES REGISTERED. | 


Riddle & Goddard, Ltd. (160,855).—Private company., 
Registered November 2lst. Capital, £1,000 in £1 shares. Objects: To carry 
on the business of electrical, mechanical, motor, marine, and general en- 
gineers, &c. The subscribers (each with one share) are: W. C. Riddle, 
13, Dalmeny Road, Tufnell Park, N.7, electrician; A. W. Goddard, 23, 
Putney Road, Balham, S.W. 12, electrician. The first directors are: W. C. 
Riddle and A. W. Goddard (managing directors). Secretary: J. T. Cleverley. 
Registered office: 246, Archway Road, Highgate, N.6. . 


Best’s ‘*‘ Gauzeless ” Lamp Co., Ltd. (160,592).—Regis- 
tered November 14th. Capital, £21,000 in 20,000 preference shares of £1 
each and 30,009 deferred shares of ls. each. To carry on the business of 
manufacturers of and dealers in miners’ and other lamps, &c., and to acquire 
certain patent rights and other property for £1,000 in deferred‘ shares, and 
to enter into an agreement with W. Best. The subscribers (each subscribing 
for one preference share) are: A. H. Marker, 11, Heath Drive, Hampstead, 
retired merchant: C. T. Hilder, Ashbrook, Sevenoaks, stockbroker; W. Best, 
43, New Paik Street, Morley, lamp manufacturer; C. F. Bell, 35, Thornton 
Avenue, S.W.2, chartered secretary; also two ladies and one clerk. Minimum 
cash subscription 7 shares. The first directors are: A. H. Marker, C. T. 
Hilder, and W. Best. Registered office: Salisbury House, E.C. 


J. A. Kinnaird & Co., Ltd. (10,760).—Private company. 
Registered November 18th. Capital, £25,000 in £1 shares; 10,000 pref., 14,390 
pref. ordinary, and 100 deferred. To take over the business carried on in 
Greenock as J. A. Kinnaird & Co., electrical and mechanical engineers, &c. 
Subscribers (each with one share) are: A. Henderson, Sandyford, 20, Stewarton 
Drive, Cambuslang, electrical engineer; H. S. Kennedy, Aros, Prospect 
Avenue, Cambuslang, electrical engineer; J. Aithen Kinnaird, 39, Robertson 
Street, Greenock, electrical engineer; W. S. Sharp, 13, Caddelhill, Greenock, 
chartered accountant. First directors: A. Henderson, H. S. Kennedy, J. A. 
Kinnaird, and W. Sharp. Solicitor: W. J. Guild. Registered office: 10, 
Blythswood Square, Glasgow. 


Wallis & Watson, Ltd. (161,048).—Private company. Re- 
gistered November 27th. Capital. £10,000 in £1 shares. To carry on the 
business of electrical engineers, &c.. and to acquire the business carried on 
at Park Row, Leeds, as ‘ Wallis & Watsons. The subscribers (each with 
one share) are: E. C. Wallis, 26, Park Row, Leeds, electrical engineer: 
G. F. Davidson, 26, Park Row, Leeds, manager, Governing director: E. C. 
Wallis. Solicitor: R. G. Emsley, Atlas Chambers, Leeds. 


A. Verey & Co., Ltd. (161,137).—Private company. Re, 
gistered November 29th. Capital, £1,000 in £1 shares, To carry on the 
business of electricians, electrical and mechanical engineers, &c. The per- 
manent governing directors are: Lieut. G. H. Verev, 205, Castelnau, Barnes, 
S.W. A. K. Verey, Parkstone, Ailsa Road, St. Margarets-on-Thames. Re- 
gistered office: 52a, Bow Lane, E.C. l i 
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_ Pitments, Ltd. (160,909) .Private company. Registered 
November 24th. Capital, £2,000 in £1 shares. Objects: To take over an 
agreement between A. S. Cubitt and J. W. Ellingham for the purchase of an 
‘iavention relating to improvements in shade tilting devices, and to carry 
on the business of manulicturers of accessories, fittings, machinery, tools, 
implements, &c. The subs ribers (each with one share) are: W. S. Brown, 
98, Spital Street, Dartford, builder; G. W. Webb, Brooklands, Dartford, 
engineer; C. Burwell, 76, Hawley Road, Wilmington, builder; J. W. Elling- 
ham, Cold Blow, Bexley, contractor. The first directors are: W. S. Brown, 
G. W. Webb, C. Burwell, and J. W. Ellingham, Qualification, 50 shires. 
Secretary: W. S. Brown, Registered office : 38, Spital Street, Dartford. 


Dowding & Mills, Lid. (160,837).—Private company. Re- 
gistered November 2lst. Capital, £3,000 in £1 shares. To take over he 
business of manulacturing clectrical end mechanical engineers carried on 
by W. H. P, Dowding, H. L. Mills, and R. Lowe, us “ Dowding & Mills,” 
at 193, Camp Hill, Bordesley, Birmingham. ‘The subscribers (each with 
one share) are: H. L. Mills, 15, Ryland Road, Sparkhill, Birmingham, 
electrical engineer; E. B. Dinenage, 199, Slade Road, Erdington, Birming- 
ham, electrical engincer, The first directors are: W. H. P. Dowding, H. L. 
Mills, R. Lowe, and E. B. Dinenape (alt permanent), Qualification, 200 
shares. Registered office: 193, Camp Hill, Bordesley, Birmingham, 


Electrical & Engineering Development, Ltd. (160,991).— 
‘Private company. Registered November 26th. Capital, £10,000 in 9,500 8 per 
cent. cumulative preference shares of £1 each and 10,000 founders’ shares of Is, 
each, To carry on the business of manufacturers, repairers, importers, and 
‘exporters of and dealers in electrical devices and materials, &c. The sub- 
scribers (each with one preference share) are: E, Schattner, 117, Corringham 
Road, Golders Green, electrical engineer; E. A. Godson, 48, Cranley Gardens, 
South Kensington, S.W., barrister; D. J. Longden, 60, Queensborough 
Terrace, W.2, accountant. The first directors are: E. Schattner, E. A. 
‘Godson, and D. J. Longden. Seerctary: D. J. Longden. Registered office: 
30, Copthall Avenue, E.C., 


National Meter Co., Ltd. (160,884).—Private company. 
Registered November 22nd. Capital, £10,000 in £1 shares. To take over 
the business carried on by H. A. Moore as the “ National Meter Co.,"" and 
to carry on the business of manufacturers of and dealers in petrol, oil, water, 
and other meters, electrical and mechanical engineers, &c. The subscribers 
(cach with one share) are: C. J. S. Harper, 10-12, Bishopsgate, E.C., solicitor; 
F. P. Winterbotaam, 10-12, Bishopsgate, E.C., solicitor. The first directors 
are: H. A. Moore and H. M. Piper. Registered office: 25, Victoria Street, 
S.W. 


James Edgar, Ltd. (10,768).—Private company. Regis- 
tered in Edinburgh November 22nd.  Capitat, £200,000 in £1 shares. To 
on the business of electricians, electrical and mechanical engineers, &c. The 
first directors are: J. Edgar, 31, Glend:von Place, Murrayfield, Edinburgh, 


electrician; R. M. Brown, 17, Leckerton Gardens, edinburgh, paper box 
manufacturer. Registered office: 4, Druimsheugh Place, Edinburgh. 


J. G. Jackson, Ltd. (10,767).—Private company. 
tered in Edinburgh November nd. Capital, £200,000 in £1 shares. To 
carry on the business of manufacturers and brokers of, agents for, and 
dealers in milling machinery and implements, electricians, electrical engineers, 
&e. The subscribers ure: J. G, Jackson, 16, Linn Terrace, Muirend, Glasgow, 
engineer; J. Rish, 32. Murrayficld Road, Edinburgh, distillery consultant. 
The first directors are: J. G. Jackson, J. Rish, W. Duncan, J. Gray, and 
J. Inglis. Registered office: Constonholm Works, Poliokshaws, Glasgow. 


Rawiplug Co., Ltd. (160,817).—Private company. Regis- 
tered November 20th. Capital, 250,000 in £1 shares (20,000 ordinary, 15,000 
cumulative 8 per cent. first preference, and 15,000 8 per cent. cumulative 
second preference), To carry on the business of manufacturers of and 
dealers in wall plugs, tools, &c. ‘Fhe subseribers (each with one ordinary 
share) are: J. J. Rawlings, Rosind.cll, Weosteliff Parade, Westcliff-on-Sea; L. 
‘Tweedie-Smith, * Craipleith,’’ Kersħeld Road, Putney, S.W. The first direc- 
tors are: J. J. Rawlings and L, Tweedie-Smith, and others to be appointed 
by the subscribers. Secretary (pro tem): J, Kirkham. Registered office : 
95, Gloucester Road, South Kensington, S.W. 


Regis- 


Lodge Plugs, Ltd. (160,881).—Private company. Regis- 
tered November 22nd. Capital, £300,000 in £1 shares. To take over the 
business of manufacturers of and dealers in sparking plugs and clectric 


appliances and apparatus carried on at Rugby by the Lodge Sparking Plug 
Co., Ltd. (now in liquidation), and to enter into an agreement with the 
said old company and F. B. Lodge, the Jiquidater thereof. “The subscribers 
(cach with one share) are: B. Hopps, St. Peter's Road, Rugby, engineer; 
A. M. Lodge, St. Peter’s Road, Rugby, engineer. The first directors are 
to be divided into group “A,” representing the holders of shares numbered 
1 to 125,000, group “ B,” representing holders of shares 125.001 to 250,000. 
The “A" and “B” directors may uppoint one other director to be classed 
as “C.” The first directors are: J. A. Hopps and B. Hopps (group * A `), 
and F. B. Lodge and A. M. Lodge (group ©“ B”) Fhere are certain restric- 
tions on transfers of shares which “shall remain in operation during the 
lifetime of any of the lincal descendants of His late Majesty King Edward 
VII living at the date of registration of the company, and for 21 yvars after 
the death of the last survivor of such descendants but not subsequent thereto.” 
Solicitors: Pinsent & Co., Birmingham. 


Taylor & Allen, Ltd. (161,082).—Private company. 
gistered November 28th. Capital, £45,000 in £1 shares (2,500 7 per cent, pre- 
ference). Objects: To take over the business of electrical engineers, iron- 
founders, boiler makers, brass founders, and iggieultural implement makers, 
carried on by T. E. Taylor and J. C. Allen, at 28a, Oriel Road, Bootle, as 
Taylor, Allen & Co. The subscribers (each with one share) are: T. E. Taylor, 
25, Sycamore Road, Waterloo, Lanes., electrical engineer; J. C. Allen, 327, 
Sutherland Road, Bootle, mechanical engineer. The first directors are: 
T. E. Tavlor (chairman), J. C. Allen, and J. Taylor, Qualification 200 ordinary 
shares. Registered office: 28a, Oriel Road, Bootle. 


Rayner & Heald, Ltd. (161,102).—Private company. Re- 
gistered November 2th, Capital, £10,000 in £1 shares. Objects: To take 
over the business of clectrical engincers carried on as Rayner & Heald, at 


Re- 


Duke Street, Derby, and to enter into an agreement with W. H. Platts. 
The subscribers (each with one share) are: P. Bedford, Bryn Arvon, Cross 
Road, Idle, Bradford, C.A.; L. F. Bundle. Rooms Lane, Morley, Leeds, 


accountant's clerk. The first directors ure: W. H. Platts (permanent govern- 
ing director, subject to holding 1,00Q shares), D. D. Raynor, and J. R. Heald. 
Qualification £1,000. Registered office: 10, Park Row, Leeds. 


Leeds Alliance Electrical Manufacturing Co., 
(161.069).—Private company. Registered November 28th. Capital, £5,000 in 
£1 shares (2.500 6 per cent. cumulative preference). To take over the business 
of a marufacturer of electric batteries and other electrical appliances carried 
on bv W. A. Davies at Leeds as the Leeds Electrical Manufacturing Co. 
The ‘subscribers (each with one ordinary share) are: C. E. Morris, 68, Dragon 
Parade. Harrogate, retired builder: G. Higyinbottom, la, Baxtergate, Don- 


Ltd. 


caster, engineer. First directors: W. A. Davis (permanent), G. Higginbottom, 
C. E. Sheard, C. E. Morris, and A. H. G. Mowatt. Qualification £109. 


Solicitor: C. E. Warren, 61, Albion Street, Leeds. 
house Chambers, Coronation Street, Leeds. 


Star Electrical Accessories, Ltd. (161,256). Private com- 
pany. Registered Decemnber rd. Capital, £10,000 in £} shares (5.000 74 per 
cent. cumulative preference), Objects: To carry on the business of electrical, 
civil and sanitary engineers, electricians, &c. Fhe subscribers feach with 
one share) are: A. G. M. dames. Oakhurst, Streetbrook Road. Solihull, 
manufacturing jeweller; R. H. Lamb, Roseleigh, Yardley Road, Acocks 
Gronn, electrical engineer. A. G. M. James signs as director. Qualification 
100 shares. Registered office: 13, Frederick Street, Birmingham. 


Registered office: Wood- 


ure: A. 


gistered office: 25, 


Ponsford & McHardy, Ltd. (10,775).—Private company, 
Registered November 26th. Capital, £4,000 in £l shares (2,000 preference 
and 2,000 ordinary), To carry on the business of electricians, electrical 
mechanical, and motor engineers, &c. The subscribers (each with one share) 
are: S. Ponsford, 3, Rugby Terrace, Broughty Terry, clectrical engineer: 
J. G. McHardy, Brotckie Place, Broughty Ferry, electrical engineer; 5. J. 
Ponsford, 3, Rugby Terrace, Broughty Ferry, electrical engincar. The first 
direciors are: N. Ponsford, J. G. McHardy, and S. J. Ponsford. Qualification, 
the holding of 290 ordinary shares. Secretary: S. J. Ponsford. Registered 
oce: 58, Gray Street, Broughty Ferry. 


Wells, Rayner & Co. (1919), Ltd. (161,174).—Private 
company. Registered December Ist. Capital, £2,000 in £l shares. ‘To carry 
on the business ol electrical and mechanical engineers, &c. The first directors 
W. MeClethin, Newstead, Eastcote, Middlesex, chairman of Motor 
Workers, Ltd.; R. W. Gustick, Fountain House, Hockley, Essex, director of 
Hudson, Shad & Teweh, Ltd. Solicnor: G. A. Jones, 10, Norfolk Street, 
W.C. Registered office: 36, Paddington Street, Marylebone, W. 


George Airey & Co. (Electricians), Ltd. (161,118).—Pri- 
vate company. Registered November 2th. Capital, £1,000 in £1 shares. 
Objects: To take over the business of electrical engineers and centrector 
carried on by G. Airey and H. Robson at 25, King Street, Shetheld, as 
George Airey & Co. The subscribers (each with one share) are: G. Aito, 
G0, Brocco Bank, Shefheld, electrical engineer; H. Robson, 85, Tadcaster 
Road, Shefheld, electrical engineer. The first directors are not named. Re- 
3o King Street, Shefticid. 


Owen Magnetic Transmission Syndicate, Ltd. (161,159). 
—Private company. Registered December lst. Capital, £12,000 in £1 shares. 
Objects: To finance the acquisition and sale of patents and to promote 
companies for this purpose. Other powers taken include promoting of rubber 
and oil companies, dealing in patent medicines, and publishing newspapers. 
The subscribers (cach with one share) are: J. L. Crown, Gwydyr Mansions, 
Hove, Sussex, gentleman; A. S. Rosey, $, Chichester Road, Paddington, W., 
gentleman; P. Baxter, 1, Western Esplanade, Hove, Sussex. The subscribers 
are tu appoint the first directors, Secretary: G. Ellon. Solicitor: A. I. 
Paine, 20, Essex Street, W.C. 


Mosses & Mitcheli, Ltd. (161,127).—Private company. 
Registered November 29th, Capital, £35,000 in £1 shares. To take owr 
the business of dealers in vulcanised tibre, &c., carried on at 122-4, Golden 
lane, and 34-8, Banner Strect, E.C., as Mosses & Mitchell, and to carrs 
on the business of manufacturers of and dealers in " Vulmos ” and other 
vulcanised fibre, Eimanden steam jointing, asbestos, insulating materiais, 
motor car and engine accessories, &ec. The first directors are: J. Wood, 
Lock View, Cookham, Maidenhead; J. G. Moore, 110, Wyatt Park Road, 
S.W.2; W. P. Dunfoy, 10, Ederline Avenue, S.W.16. J. Wood and W P. 
Dunfoy are also directors of the Ivory Electrical Co., Ltd. Registered office: 
122-4, Golden Lane, Barbican, E.C. l 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Electric Welding Co., Ltd. (31,364).—Capital, £460,000) 
in 45,000 ordinary and 1,000 founders’ shares of £10 each. Return dated 
November 20th, 1919; 22,417 ordinary and 917 founders’ shares taken eup. 
£10 per share called up on 14,084 ordinary and 917 founders; 8,333 ordinari 
considered as fully paid. Mortgages and charges, £22,400, 


Petters Ventilating & Engineering Co., Ltd.—Debentures 
to secure all moneys due or to become due from company to Barclay's Banh, 
Ltd., registered October 17th, 1919, charged on the company’s undertaking 
and property, present and future, including uncalled capital. 


Pacific & European Telegraph Co., Ltd. (36,683).—Capital 
£100,000 in £10 shares. Return dated November 18th, 1919. MI shares taken 
up. £4 per share called up. £40,000 paid. Mortgages and charges £66,3 


New St. Helens & District Tramways, Ltd. (591,126).— 
Capital, £150,000 in 20,000 preferred and 10,000 ordinary shares of £5 each. 
Return dated November 7th, 1919. 15,980 preferred and 9,000 ordinary shar - 
taken up. £i2& 410 paid, inciuding £510 on 1,020 forfeited shares, Morigago 
and charges nit 


United Electric Tramways of Caracas, Ltd. (89,642).—- 
Capital, £200,000 in £1 shares. Return dated November 12th, 1919. 170) (am 


shares taken up. £7 paid, £169,993 considered as paid. Mortgages ant 
charges £156,700. A 


CITY NOTES. 


The Société Industrielle des Telephones 
reports net profits amounting to 5,005,000 fr. 
(200.000) for 1918-19, as contrasted with 
6,671,000 fr. (£266,000) in the previous year. 
and a dividend at the rate of 35 fr. (£1 8s.) per share has been 
declared. l 

The shareholders ‘in the Société des Forges et Acierica Eler- 
triques Paul Girod have just approved an increase in the ordl- 
nary share capital from 22,500,000 fr. to 30,000,000 fr. and 
the issue of a loan amounting to 12,500,000 fr. in order to 
continue the programme of extending the use of hydraulic 
power. When completed the company will have 198,000 R.P. 
installed for the delivery of 446,000,000 kw. hours per annum. 

The Société des Accumulateura Electriques (late A. Dinin). 
of Nanterre, Department of the Seine, reports that as a result 
of the productive developments undertaken for the purp“ 
of the national defence the company was now able to meet 4 
considerable demand, and the orders received approach the 
highest figures attained during the war. At the recent meet- 
ing, when accounts were submitted for the 18 months ende 
June 30th, 1919, a dividend at the rate of 45 fr. (normally 
£1 16s.) per share was declared out of net profits of £99 
on an ordinary share capital of £120,000, : 

The report of the Compagnie Electro-Meétallurgie de Dives. 
dealing with the vear ended on June 30th, 1919, states that 
the vear was almost entirely a period of transition, influence 
by the uncertain term of the end of hostilities and by t 
armistice. The Government orders slackened in October, 8P 
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were suspended in December, and the resumption of ordinary 
manufactures was at once taken into consideration. In some 
of the shops the work of reorganisation was carried out 
rapidly, but in others, as for instance the department for 
electrolysis, several months were required in order again to 
be able to supply tubes to customers. ‘The production was 
now becoming satisfactory, although the transport crisis 
caused diticulties m the supply of coal and coke and the con- 
veyance of finished products. ‘The situation of the subsidiaries 
—the Société Hydro-Electrique et Metallurgique du Palais 
and the Société du Duralumin—was normal. After making 
provision for depreciation, the accounts show net profits and 
balance forward of 4,143,000 fr. (pre-war £165,000), and a 
dividend at the rate of 60 fr. (£2 8s.) per share has been 
declared, being the same rate as in 1917-18. 


Prospectuses.—London Electric Wire Co. & Smiths, Ltd.— 
The list is to close on or before December lth in an issue of 
350,000 74 per cent. cumulative preference shares of £1 each 
at par. There are no debentures, mortgages or charges of 
any kind. The whole of the issue has been underwritten. 
The net profits for the past three years are given thus :—1918, 
£134,008; 1917, £130,968; 1916, £109,172. ‘The contracts and 
orders now on hand for the company’s specialised products, 
which are used by electrical manufacturers at home and 
abroad, far exceed any total previously recorded in the com- 
pany's history; they are even greatly in excess of the war- 
time enhanced output. This unprecedented demand is ex- 
pected not only to continue but to increase, and the company 
has, therefore, to extend its productive capacity. The pro- 
ceeds of the present issue will be employed in enlarging 
Anaconda Works, Manchester, in erecting a new rolling mill 
on a site acquired at Trafford Park, and in equipping addi- 
tional shops at Church Road Works, Leyton. 


Electro-Bleach and By-Products, Ltd.—The list of applica- 
tions is to close on December 17th in an offer of 80,000 pre- 
ference shares of £1 each at 20s. per share, and of 80,000 
ordinary shares of 10s. each at l7s. per share. The money 
will be applied to repayment to Government of a sum ad- 
vanced for extensions at Middlewich, to purchase of Govern- 
ment buildings and plant at Middlewich, to redemption of 
outstanding debentures, and to extension and development 
purposes. A brief report of the speech delivered at the meet- 
ing at which the issue was authorised will be found in the 
ELECTRICAL REVIEW for November 21st, p. 663. 


Lancashire Power Construction Co., Ltd.—The list closes 
on the 16th inst. in an issue of 400,000 six per cent. (tax free 
up to 6s.) cwn. convertible first preference shares of £1 each 
at par. 


Mann, Egerton & Co., Ltd.—The list is to close on 
or before to-morrow, Saturday, in an issue of 965,115 
eight per cent. cumulative preference shares of £1 each, at 
par, in this company. The business was founded over 20 
years ago at Norwich, and is well known in the motor en- 
gineering and electrical engineering trades. The prospectus 
states that the value of the contracts and firm orders in the 
various departments, carried forward on October Ist, 1919, 
was over £400,000, apart from work in progress at that date. 
During the first six weeks of the current financial period 
additional orders exceeding £150,000 in value have been re- 
-ceived. The prospects are stated to be most encouraging. 


The French Thomson:Houston Co.—The shareholders in 
the Compagnie Francaise Thomson-Houston recently met in 
extraordinary general meeting at Paris, when a report was 
presented in relation to prospective developments. The report 
recalled the statement made at the preceding ordinary meet- 
ing, giving an outline of the new programme, which consists 
In the specialisation of the various works and their expan- 
sion. It is proposed, for instance, to undertake at Saint 
Quen the manulacture of heavy plant (Diesel engines, turbo- 
alternators, and electric motors for locomotives); the centrali- 
sation of the construction of transformers will be ellected at 
the works in the Rue Lecourbe, Paris; inachines of medium 
size and traction material for tramways will be produced at 
the works in the Rue de Vaugirard, Paris; small machines for 
continuous and alternating current will be turned out in bulk 
at Neuilly-sur-Marne, small apparatus at Lesquin, and in- 
sulating material, &., at Colombes. On the other hand, the 
report mentioned that new arrangements have been con- 
cluded between the company and the International General 
Electric Co., of New York, which cover not only machines 
on the Thoimson-Houston system, as originally, but also all 
branches of the electrical industry which the American com- 
pany will carry on in the future. The agreement, which will 
extend to the year 1982, confirms or confers on the French 
company the nght of free use of all existing patents of the 
General Electric Co. and of its subsidiary or affiliated com- 
panies, the right of free cession of all their future inventions, 
and the exclusive right of construction, working and sale in 
the countries covered by the agreement. In order to carry 
out this proygratume the meeting authorised the increase in 
the share capital from 120,000,000 fr. to 200,000,000 fr. by the 
Issue of 160,000 new shares of 500 fr. at the price of 630 fr.. 
of which 20,000 shares will be subscribed by the International 
General Electric Co. 


Marconi’s Wireless Telegraph Co., Ltd.—In a circular 
issued to the shareholders the directors state that at the 
extraordinary general meeting on November 13th it was 
regarded as inexpedient to distribute a cash bonus to the 
shareholders, but @ promise was made that this should be 
compensated for by the terms of the issue of the new capital. 
In fulfilment of this promise the directors have decided to 
issue the whole of the increased capital to shareholders only 
at £2 per share premium. This will entitle every shareholder, 
whether he holds preference or ordinary shares, to secure 
one new share at the price of £3 for every share he may hold. 
The new shares will rank for dividends declared in respect 
of the period commencing January Ist, 1920, but in all other 
respects will rank pari pussu with the existing 1,250,000 
ordinary shares of £1 each. 

“With the considerable additional capital which this issue will provide: 
and having regard to the immense development of wireless telegraphic and 
telephonic business throughout the world, the earning powers of the company 
should be greatly enhanced. The directors are confident that the profits of 
the current year will justify them in maintaining the rate of dividend, and‘ 
there is every reason to hope thut the increase in the capital of the company. 
should at least produce a proportionate increase of profits in future years.” 
The directors have now issued notices to the shareholders 
offering them 1,500,000 new ordinary shares of £1 each at £3 
per share in proportion to their respective holdings, one new 
share for each ordinary or preference held. Acceptances haye 
to be received by December 19th. 


Eastern Telegraph Co., Ltd.—Revenue for 1918, 
£3,365,050; ordinary expenses, £889,233; expenditure relating 
to maintenance of cables, differences in exchange, income and 
war taxes payable abroad, contribution to pension and super- 
annuation funds, depreciation of investments, payments to 
staff and other war expenses, £664,359. Balance, £1,811,458. 
Income tax and excess profits duty, debenture interest and 
preference dividends absorb £1,011,303, leaving £800,155 plus 
£64,370 brought forward. £500,000 has been placed to general 
reserve. Four dividends of 14 per cent. and a bonus of 2 per 
cent. have been paid on the ordinary shares, making 8 per 
cent., free of tax. £44,525 remains to be carried forward. 
Meeting : December 17th. 


India Rubber, Gutta Percha & Telegraph Works Co., 
Ltd.—The accounts for the year ended September 30th, 
1919, show that after making provision for doubtful debts and 
excess protits duty the net profit was £71,913 (against 
£143,589 in the previous year), plus £90,955 brought 
forward. The dividend on the preference shares paid 
in January and July. required £12,500, and the interim divi- 
dend on the ordinary shares paid in July, £12,500. A final 
dividend of 15s. per share, free of income tax, on the ordinary 
shares, now recommended, will make 10 per cent. for the year. 
Dividends will be paid on Ist prox. The various difficulties 
arising out of the reconstruction period, in connection with 
labour, supplies, &c., have had the anticipated effect of re- 
ducing the company’s output below the war standard, with 
4 ee reduction of profit. Annual meeting : Decem- 

r lth. 


Melbourne Electric Supply Co., Ltd.—It is stated that 
owing to mail delays the accounts for 1918-19 are not yet 
ready for presentation, but a final dividend of 5 per cent., 
free of tax, is recommended on the ordinary shares, making 
10 per cent. for the year. 


United Electric Tramways Co. of Monte Video, Ltd.— 
According to the Financier, no interim dividend is to be paid 
on the ordinary shares. The interim dividend on the prefer- 


ence shares is postponed until the accounts have been 
received. 


Stock Exchange Notices.—Application has been made to 
the Committee to appoint a special settling day in :— 

Vickers, Ltd.—4,923,901 ordinary shares of £1 each, fully 
paid (Nos. 7,384,050 to 12,307,980) and 6,845,762 cumulative 
preference shares of £1 each, fully paid (Nos. 1 to 6,845,762). 

The Comimuttee has ordered the undermentioned to be 
officially quoted :— . 

Ruston & Hornsby, Ltd.—631,432 ordinary shares of £1 
each, fully paid (Nos. 600,001 to 1,231,432). 

Western Telegraph Co., Ltd.—First quarterly interim 
dividend of 3s. per share, free of income tax, for the year 


ending June 30th, 1920, being at the rate of 6 per cent. per 
annum. 


Yates & Thom, Ltd.—Dividend of 10 per cent. per annum, 


less tax, on the ordinary shares, placing £10,000 to reserve, 
and carrying forward £12,106. 


Coventry Chain Co., Ltd.—Dividend of 7 per cent., less 
tux, on the ordinary shares, making 10 per cent. for the year, 
and a bonus of 5 per cent., less tax. 


Lancashire Dynamo & Motor Co., Ltd.—The Financial 
Times states that the directors have decided not to make an 
interim distribution at present. 


Adelaide Electric Supply Co., Ltd.—At a meeting called 
for December lëth a resolution will be submitted splitting 
the £5 shares up into £} shares. 

Chile Telephone Co., Ltd.—Interim dividend 3s. per 
share, free of tax, for the half-year ended September. 


Brazilian Traction, Light & Power Co., Ltd.—Cumulative 
preference dividend of 14 per cent. for the quarter. 
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STOCKS AND SHARES. 


E - | Turspay EVENING, 
THE tone of the Stock Exchange markets is decidedly de- 
pressed. In some cases this has developed into real flatness. 
With the near approach of the end of the year. business M- 
vartably becomes slacker m the House. In addition, this year 
there is the acute difficulty in connection with the rates of 
éxchange between this and foreign countries. The labour 
outlook is not particularly cheering. The outpouring of new 
issues continues, and underwriters now find themselves under- 
going the somewhat novel experience of being left with part 
of their obligations. Evidently the investor has taken as 
much as he wants, and needs to be stimulated with parti- 
cularly attractive offers in order to embark upon fresh ad- 
venture jusé now. Armstrong underwriters cot 50 per cent. of 
the new shares, and the price of the ordinary, issued at 32s. 6d., 
fell away tọ 50s., while the preference, offered at 17s., 
dropped to 15s, 6d. The Newcastle-upon-Tyne Electric under- 
writers received. 48 per cent. o£ their contracts, and in conse- 
quence the price promptly fell to I& 6d. discount. Neverthe- 
less, it is freely stated that a good many other new issues are 
on the way, likely to make their appearance before the holi- 
days; Those who were asking when the General Electric 
might be expected to appear on the scene with a fresh scheme 
are not quite so vocal as they were a week or fortnight back. 

All these influences press hardly upon the prices of existing 
securities. The Government has been supporting the War 
Loan and some of the other war issues, although it may be 
noticed that the National War Bonds remain at low levels. 
Re-adjustment of taxation is a subject of wide discussion. 
Those who profess to be in the know prophesy that the 
Government intend to take as a basis for taxation the capital 
in a business, and, after allowing 10 per cent. profit on the 
amount, to claim that of the balance, 6) per cent. shall go 
to the owner and 4U per cent. to the revenue. In other 
words, a levy on capital under a different name. What truth 
there may be in the gossip it is impossible to say, but that 
the Chancellor of the Exchequer’s proposals next April will 
astune sulmething of this shape is generally expected. The 
result is thought iikely to be a good deal of re-arrangement 
of capital amongst existing companies, and the fashion of dis- 
tributing reserve funds in the shape of shares, either by way 
of bonus or at comparatively low. prices, may be continued 
well into the New Year. ; 

The House of Lords is now the buttress for the hopes of 
those who condemn the Government's Electricity Supply Bill. 
ividently the Lords are by no means satisfied with the finan- 
cial proposals, and, the debate in the Upper House was. 
awaited with eagerness by those who are interested in the 
electric lighting industry. The Bill was duly read a second 
time last Monday, after protests. Meanwhile prices show 
heaviness. Metropolitans and Westminsters, amongst the 
West-End shares, have receded, while Charing Cross ordinary 
are also į down. There is, however, a readiness to pick up City 
shares if they come in cheaply. In the provincial group the 
only item ot interest is that provided by the issue of New- 
oe yne preference, reference to which has been made 
above, ’ : 

There is no strength shown amongst Home Railway stocks. 
Underground Electre income bonds exhibit a drop of 3 on 
the week, and the shares are also flat. Hints as to the pre- 
sent selling bemg partly on behalf of Gerinan holders receive 
no particular credence, but are listened to with interest. The 
ee gave way in sympathy With most of the otber specu- 
as a und the Stock Exchange. Districts and 
E ee ak are a ull market, and so far as the near ap- 

ach e dividend season is concerned, it may be 
oe He many years have elapsed since so little atten- 
ee Was paid to Home Railway stocks at this season of the 

_ Marconi shares are Now quoted ex rights. 
ee ae the F of last week, the rights 
rights the old Se fell to 8 oh: T Belo ema ee ia 
the new shares ie to ave b a ed an e in 
this week. Ordinary and preference sharcholhe Thursday in 

Week, y preference shareholders bave equal 
participation. American Marconis have given wav to a little 
under 30s., while Marines have dropped to 23. Oth as 
less shares in the group have been equally heavy ee 

The Chili Telephone Co. is about i; pean 
t} o pan - Is abou issue one new share at 
maon value ot £5 for every cight shares at present held. 
C. D] a had no elfect upon’ the price, which remains at 64, 

coe SUATES bave vielded ground a trifle. Westerns and the 

Eastern eroup are no longer supported by a phalanx of buv- 
mg orders, and prices are about 2 6d. dow ‘ ely 
Aenm aroue a 2S. bd. down. The purely 
the rate of Aare = arate owibg to the further fall in 
“miar be A K an exchange, an mħuence Which has a 

canny upou other stocks and shares connected witl 
the electrical industries in the United States. Brazilian Tra... 
tions lost 2? points, notwithstanding he a ee 

Brazilian milreis, while in the Mexic ee 
hess continues, despite r Ge ee Bae 

o ce, Cesplle rumours that the differences between 
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the United States and Mexico, which threatened to bring both 
countries to the verge of hostilities, are somewhat less presi- 
ing at the moment. Anglo-Argentine Tramways first prefer 
ence rallied to 3$, but the other issues are lower. Calcuty 
Tramways have gone back to 74, City of Buenos Ayres Tran. 
ways to 3 1ō-l6. In the Home list, falls have occured m 
British Electric Traction ordinary at 38 and in the prefereng 
at 7U. London and Suburban Traction have given way to the 
nominal price of Is. 6d. . 

India-Rubber shares at 153 are 5s. higher, although the re 
port shows that the net profit for the year (£72,000) is bus 
half that for the preceding twelvemonth. ‘The dividend is 
maintained at 10 per. cent., tax free; the reserve gets nothing 
this year, as against £50,000 for 1918. More remarkable stiil 
is a rise.of Ts. 6d. in Castner-Kellners to 3, The dividend 
has just been reduced from 20 per cent. to 13 per cent,, and 
the demand for the shares is surprising enough to arous 
guesses at unexpected developments to come. General Ele. 
trics are 6d. harder. Siemens have dropped back to %s. ¢., 
and Babcocks at 34 are 4 lower. A few other small declines 
have taken place in the manufacturing department. 

Alnongst the new issues, the 74 per cent.cumulative pre- 
ference shares of the London Electric Wire and Smith's, Ltd., 
deserve a welcoine. The prospectus is well and. fairly framed, 
and the shares offer an excellent investment, soundly secured. 
The subscription lists are due to close next Monday, but it 
would not be surprising if this were ante-dated. The rubber 
share market is heavy in company with most of the other 
industrial sections round the House. One of the features 
during the slump of the last few days is the nianner in which 
many first-class debenture stocks have started to dwindle in 
price—plain witness to the effect of the new issue flood. 


“SHARE LIST OF ELECTRICAL COMPANIES, 


Home ELECTRICITY ComMpanigs. 


Dividend Price 
=a Dec. 9, Yield 
1917. 1918. 1919. Rise or fall, p.o. 
Brompton Ordinary.. -.. -- 10 B: - M = ara 
Charing Cross Ordinary .. es 4 4 24 . —} 717 
do. do. do 43 Pref... 43 43 8 iat 710 0 
Chelsea. . ae i as a 5 8 8 — ° 500 
City of London ae T z 8 8 lj — 617R 
do. do. 6 percent. Pref... 6 6 _ 609 
County of London ..` .. = 7 q _ Ti 4 
do do.6 percent. Pref. 6 6 = 699 
Kensington Ordinary s se 7 6 = 664 
London Electric .. sa .. NU Nil 1 — 
do. do. 6 percent. Pref... 6 6 — 81710 
Metropolitan.. m i ads 4 5 —} 800 
do. 44 per cent. Pref. ú 4 — 746 
St. James’ and Pall Mall .. 9 20 6 — 86% 
South London 5 5 5 3h — 7866 
South Metropolitan Pref... 7 7 1 — 704 
Westminster Ordinary 9 8 63 —} Ths 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am. Tel. Pref. a .. = 6 6 903 - 6! 
do. Def. .. « 1h 888 22 ~ Tut 
Chile Telephone 8 8 — 6 8! 
Cuba Sub. Ord. ue 1 1 1 — *6 18 | 
Eastern Extension .. 8 8 è ~@ "ni 
Eastern Tel. Ord. .. 8 8 1 — “410 
Globe Tel. and T. Ord. 7 8 1 _ "418 6 
do. do. Pref. 6 6 10 —4 608 
Great Northern Tel. 23 22 — A 60 
Indo-European... 18 18 — 61 4 
Marconi aa’ a 8 3x —k 670 
Oriental Telephone Ord. .. '. ȘI6 10 23% — sH! 
United R. Plate Tel. s R 8 T oeh BAG 
West India and Panama . . YB 1/8 Lih Sia gl 
Western Telegraph.. 8 8 17} —ł n3 
Hour Rais. 
Central London Ord. Assented .. 4 4 : rs 6 n ? 
Metropolitan ..  .. 2... 1 1} 2 eae eee 
do., District `. |. Nil Nil — NO 
Underground Electric Ordinary.. Nil Nil 23 . -—- ł Nil 
do. do. “A” `.. Ni Ni > ff ° -êd z i 
do. do. Income.. 4 5 8$ —3 6 
Foreign TRAMs, &c. 
Adelaide Sup. 6 per cent. Pref... 6 6 if = tie 
Anglo-Arg. ‘trams, First Pref. 64 Nil + i a 
do. do. 2nd Pref. — — Bh- - à. 13 10 
do. - do. 5 Deb. 5 5 65 —} B 
Brazil Tractions .. 2 — => 614 =a 90 
Boinbay Electric Pref. .. S 6 6 134 = 4 9 
British Columbia Elec. Rly. Pfco. 5 5 5 = 8 5 3 
do. do. Preferrred Nil 23 49 = b Vil 
do. do. Deferred Nil Nil 42 =l Gipi 
do. do. Deb. n 44 61 = Nil 
Mexico Trams 5 percent. Bonds.. N Nil 424. = Nil 
o. 6 per cent. Bonds.. Nil Nil 81. -l Nil 
Mexican Light Common .. . Nil Nil 35- = Nu 
do, Pref. s Nil Nil 25 =? 2 
do, lst Bonds .. Nil Nil 544 F 
MANUFACTURING COMPANIER.: l oe 4 
Babcock & Wilcox .. 6. ww 15 15 ee a a 
British Aluminium Ord. .. a 10 10 lve a 611 
British Insulated Ord... æ. 3 19% 2i = 791 
Callenders .. v4 ais oe 2 2 aa m 6 16 10 
T 64 Pref. .. PN 23 5 6h 43 -— } ner 
Castner Kellner  .. ., ws. 25 22W 3. +R og 0 
Crompton Ord.  .. ws 70 21/6 as aR 6 
Edison-Swan, “A ” ou ae — 10 ly, ag a3 9 
do. do. 5 per cent. Deb. .. 4 5 814 ae 417 10 
Electric Construction - ~ 10 10 iè ea i “10 0 
Gen. Elec. Pref, oo, gi B Y En Ged 
do. Ord. .... 10 320 wW; tot. id 
Henley .. oo n 6 A 2 are 
do. 4% Pret., a ay Sis 44 4s T TE 
Indis-Rubber..  .. — .. 10 10 18 +è o 
Met.-Vickers Pref, .. Ke es —_ = 247 E CARI B 
Siemens Ord... ss Je: A: — 10 we -1% <4 16 @ 
Telegraph Con, eee | V 25% gj "y 


.* Dividends paid free of Income Tax, 
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THE “FUEL OF THE FUTURE” AND THE GAS COMPANIES. 


By B. L. KLEMENS. 


‘IN a former article by the same author, it was shown how 
entirely erroneous and misleading was the British Com- 
mercial Gas Association’s advertisement under the above 
title, inasmuch as, when the consumer used the gas for 
cooking, and the coke for heating (which manner of use is 
more favourable to gas than any other), he was able to 
- utilise, not 70 per cent. or 80 per cent. as claimed, but a bare 
14°66 per cent. of the original calorific value of the coal. 

_ It is regretted that by an unfortunate error the case as 
set out in the former article appears more in favour of the 
gas companies than it really is. It was stated that Sir 
Dugald Clerk gave the efficiency of conversion as 25 per 
cent., and that for every 100 B.TH.U. employed at the gas 
works, 3°4 could be applied in the oven. Just previous to 
this, he stated that if all the heat used for generation, &c., 
‘were debited to gas, and the coal entirely converted into 
gas leaving no residue of coke or tar, its efficiency of con- 
version would be 46 per cent., and it is on this figure that 
he is working. Therefore, the 100 3B.TH.U. at the gas 
‘works became 46 B.TH.U. delivered to the consumer, and of 
these only 3°4 are really used in the oven. 

Consequently, the oven efficiency = 3'4 x 100/46 = 
7'4 per cent. 

Taking also his figure for boiling (22°5 B.TH.U. actually 
utilised out of each 100 at the gas works), then the 
boiling ring efficiency = 22°5 x 100/46 = 49 per cent. 

From this we see that gas, when used for cooking, has 
an overall efficiency of only 28-2 per cent. 

Allowing for this correction as regards the gas efficiency, 
the 70 or 80 per cent. dwindles to 13°77 per cent., instead 
of 14°66 per cent. as erroneously stated in the former 
article. 

In only one case were figures of Sir Dugald Clerk used, 
and then not with any idea of refuting them. However, as 
that gentleman repeated his lecture of March last practi- 
cally verbatim to the British Commercial Gas Association 
at its recent meeting, it is time that some statement were 
produced for the benefit of those who, well knowing the 
figures to be untrue, are without the time, or, perhaps, the 
special knowledge, necessary to disprove them. | 

The original lecture is most cleverly planned, so that 
those with no technical knowledge are led to believe that by 
the use of gas only half as much coal is destroyed as is the 
case when electricity is used. Those with slight technical 
knowledge, who were hoping to find the figures wherewith 


to check Sir Dugald’s results, sought them in vain, for- 


although he practically admitted early in the lecture that 
even with such a low electrical efficiency as 8°5 per cent., 
gas for lighting purposes required over one and a-half times 
as much coal as electricity, he made no use of the figures, 
but proceeded to deal with a number of problematical 
points regarding the future manufacture of gas. Sir Dugald 
next proceeded to state that on the present basis of mauu- 
facture, electricity uses 2°65 times more coal than gas uses, 
the comparison as regards lighting being arrived at by 
averaging the amount of gas burnt with upright and 
inverted burners respectively, and comparing this with the 
electricity consumed by the one-watt lamp. He followed 
on with the further dubious statement that the inverted 
burner will come into universal use in gas lighting of the 
future, while the one-watt electric lamp will also become 
practically so. 

It is surprising that one with the scientific knowledve of 
Sir Dugald Clerk can continually reiterate facts which have 
no A on the case. In the case of one of less 
eminence it would, of course, be easy to say that opinions 
depend on the pocket, but in this case no such suggestion 
can be entertained, and we are left with the puzzle of how 
a man with such knowledge can have so absorbed the B.C.G.A. 
outlook as to have forgotten what he must have learnt as a 
boy. As has frequently been pointed out, the thermal 
efficiency of. conversion has nothing to do with the matter, 
or, at least, is so remotely connected therewith as to be of 
no moment. The gas system might be likened to a man 


pouring water from a jug. If a two-quart jug. full to the 
brim, represented the original heat in the coal, the heat in 
the resultant gas would be represented by a full pint jug, the 
other three pints having been spilled, and this one pint 
represents the gas as it is in the gasholder. When the con- 
sumer comes to use it, he is supplied with a pint pot which 
is pierced with holes from the rim downwards for two- 
thirds of its depth, and into this the pint jug is emptied. 
According to the gas companies, the consumer then has a 
pint of water. A milkman who measured our milk in this 
fashion would make himself decidedly unpopular. 

The whole campaign of the gas companies is one of 
misrepresentation and suppression of vital facta. 

Taking an average for the whole country, Sir Dugald 
states the coal consumption per unit of electricity as being 
3°47 Ib. per unit. Working on this average, he suggesta 
that it is impossible for the super-stations under the Govern- 
ment Bill to attain an efficiency of 20 per cent., because 
that is 2°3 times the present average ; he does not mention, 
however, that the greater the output of the station the 
greater is the efficiency ; for instance, there are 380 stations, 
with an output of 6 million units each, which require 
4°32 lb. of coal per unit, while 40 stations, with an output 
of over 50 million units each, only require 2°57 lb. per 
unit. 

This clearly proves that the efficiency increases as the 
output increases, a fact which Sir Dugald leaves out of his 
reckoning. 

The suppression of vital facts is, of course, best illustrated 
in that neither Sir Dugald Clerk nor anyone else connected 
with the British Commercial Gas Association has ever 
mentioned that of the heat value contained in gas, only a 
small proportion is usable, as was illustrated by the jug of 
water analogy. 

In the lecture to the Royal Society of Arts, the applica- 
tion of gas is given as being :—55 per cent. for heating, 
35 per cent. for lighting, 10 per cent. for motive power. 

Figures regarding the efficiency of gas engines are so 
variable and unreliable that it is fairer to the gas com- 
panies to consider that all gas generated is used for lighting 
or heating. 

The proportions would then be:—60 per cent. for 
heating, 40 per cent. lighting. 

That is, out of 80,000 cb. ft. generated by the destruc- 
tion of 2 tons of coal, there would be used :—18,000 cb. ft. 
for heating, 12,000 cb. ft. for lighting. 18,000 cb. ft. of 
gas represent 8,640,000 B.TH.U., but, as we see from the 
Gas Co.’s own figures, only 28-2 per cent. of this can be 
used. So that the net amount of heat actually and usefully 
employed is 2,436,480 B.TH.U. 

Electricity can be used for cooking and heating purposes 
with an average efficiency of 90 per cent., so that this 
amount of work could be done by electricity equal to 
2,707,200 B.TH.U. instead of the gas equivalent of 
8,640,000 B.TH.U. 

As regards lighting, the inverted gas mantle requires 
47 B.TH.U. at the gasworks per candle-hour, while the 
upright requires 82 B.TH.U. per candle-hour. If we accept 
Sir Dugald Clerk’s statement that about half of each type 
are used, and that the efficiency of conversion is 46 per 
cent., we find that we require gas equal to— 


0°46 x 129/2 B.TH.U. per candle-hour, 
and that 12,000 cb. ft. of gas would yield— 

12,000 x 480 x 100 x 2/129 x 46 
candle-hours = 194,135°3 candle-hours. 


He also gives 54 B.TH.U. as the energy necessary at the 
electricity works per candle-hour to run a one-watt lamp, 
and 31 B.TH.U for a so-called half-watt, and the efficiency 
of conversion as 8'5 per cent. 

Taking the average for the two types of lamps, as he did 
in the case of the two different gas burners, 85/2 B.TH.U. 
are required at the works per candle-hour, or, at a conver- 
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sion efficiency of 8'5 per cent., electricity equal to 85 x 8°5/ 
100 x 2 B.TH.U. = 3°6125 B.TH.U. per candle-hour. ` 

This figure cannot be accepted, however, for the one- 
watt lamp only consumes one watt per candle-hour, and, 
unfortunately for Sir Dugald Clerk, the watt, unlike a 
cubic foot of gas, has a fixed heat equivalent, depending on 
natural laws, and not variable by statute or Orders in 
‘ouncil. The equivalent. of one watt for one hour is 
8'412 B.TH.U., and at a conversion efficiency of 8°5 per 
cent. this would mean 40 B.TH.U. per candle-hour, at the 
electricity works. If it is assumed that the so-called half- 
watt lamp, which usually consumes about 0°66 watt per 
candle-hour, actually takes 0°75 watt, the average per 
candle-hour would be 2:985 s.TH.U.. and 194,135°5 candle- 
hours (the yield of 12,000 cb. ft. of gas), would be given 
by electricity equivalent to 194,135°5 x 2°985 B.TH.U. = 
579,495 B.TH.U. 3 

Allowing the Gas Co. to deduct the total heat value of 
the coke products (6,600,000 B.TH.U.) and tar products 
(2,912,000 B.TH.U.), the manufacture of 30,000 cb. ft. of 
gas has involved the total destruction of 8,240,000 B.TH.U. 
(the calorific value of 2 tons of coal), less the sun of the 
coke and tar products, 9,512,000. B.TH.U., i.e., the actual 
net destruction of coal equivalent to 48,728,000 B.TH.U. 

On the other hand, it has been shown that electricity, to 
produce the same result, requires :— . . 


For lighting ... °°... a 
For heating ... | 


579,495 BATH. 
i s.. 2,707,200 ,, 
Total passing through work? — 


meters “eee eee 8,286,695 39 


and on the basis of a 20 per cent. conversion efficiency, this 
represents the destruction of coal at the electricity works 
equal to— 


3,286,695 = 16,438,475 B.TH.U. 


Before converting these figures into lb. of coal for the 
purpose of comparison, it is as well to premise that 
although for this purpose both systems will have’ to be 
supposed to use coal of the same thermal value, electricity 
can use a much lower grade than the gas works, and, indeed, 
coal that might otherwise be mere waste. For this reason 
alone, the electricity supply stations are of immense value 
to the nation. , ae 

The gas companies require coal of a calorific value of 
not less than 13.000 #.TH.U. per lb., so that they must 
totally destroy 


48,728,000/13,000 = 3,748 Ib. of coal. 


The electricity super-stations , which Sir Dugald Clerk . 


says will use nearly twice as much coal to do the same 
amount of work as that done by the gasworks, would, in 
fact, only require l poa 


16,433,475/13,000 = 1,264 Ib. of coal, 


or about one-third of that required for the gas system. 


Tt can now be seen that gas, far from being 3°8 times 
more efficient than electricity, is actually only 33 -per cent. 
efficient as compared with electricity. That is, if gas is 
to take the place of electricity for lighting and heating, 
our national coal supply will disappear nearly three times 
as quickly as if electricity alone were used, — E 

Even though the 20 per cent. conversion effioiency esti- 
mated by the Government advisers is not actually attained, 
the use of electricity with only 10 per cent. conversion 
efficiency would still be one-and-a-half times more economical 
than gas from the national point of view... - See ae oe 
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Canal Traffic.— Negotiations are proceeding between the 
Hull dock authorities and the Sheffield Corporation Development 
Department with a view to reorganising the South Yorkshire Canal 
system by running motor barges in conjunction with steamers. 
and so providing Sheffield iron and steel trades with ready access 
to the North-East Coast. By this scheme the railways would be 
relieved of 2,000,000 tons of merchandise per year. The promoters 
also aim at establishing in conjunction with this development a 
36-hours’ motor-barge through service to Liverpool. An essential 
condition to the progress of the scheme is the liberation of the 
canal system from railway control.— Daily Chronicle, . . 
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NEW ELECTRICAL PROPOSALS FOR 
PARLIAMENT TO CONSIDER, 


WE give below a list of the proposals that will come 
forward in the next session of Parliament. Readers 
who are desirous of obtaining further information 
will find the applications published in detail in the 
London Gazettes for November 21st; 25th, and 28th, 
and December 2nd. 


(a) Electric Light and Power. — 


Abersychan (Mon.).—South Wales Elec. Power Distr. Co., 
E.L. prov. order, for Urban District of Abersychan. 

Ammanford.—Mr. W. Herbert, of Llwynon, Carnarvon.— 
E.L. prov. order for U.D. of Ammanford, parts of the 
parishes of Llandybie and Bettws in the R.D. of Llandilo- 
fawr, and of the parish of Llanedy; electricity in bulk in 
the R.D. of Liandelo-fawr, Llanelly, and Pontardawe; 
supply to railways, tramways, and canals. 

Bedwas and Machen.—U.D.C.’s E.L. prov. order. 

Blackpool Corporation.—Extension of the borough and town- 
ship to include Thornton and certain area west of the 
borough; extension of the electricity supply; construction 
of new trainways; carriage of goods and minerals on 
Blackpool and Fleetwood tramroads; motor omnibuses. 

Bristol Corporation.—Extension of area of electrical supply; 
further electrical supply provisions; construction of new 
tramways, additional tramway provisions. 

Coventry Corporation.—Further powers ag regards the electric 
lighting undertaking and construction of new tramways; 
moter omnibuses; provision for contribution for mainten. 
ance of streets and roads, and further tramway powers. 

Dartmoor.—New company.—The Dartmoor and District Hydro- 
electric Supply, power to construct works in Devon for 
generation of electricity by water power, defining area of 
supply, &c. | 

Edmundson’s Electricity Corporation, Ltd., &c.—Increase and 
alteration of prices to be charged by Edmundson’s Blee- 
tricity Corporation, Ltd., the Urban Electric Supply Co., 
Ltd., and subsidiary companies; repeal and amendment 
of Acts and orders, 

Gelligaer U.D.C.—Further electricity supply powers; motor 
omnibuses. 

Great Northern Railway Co.—Powers to supply and distribute 
electricity for its own use. | 

Havant U.D.C.—E.L. prov. order. = E 

Huddersfield Corporation.—Extension of E.L. area to include 
Kirkheaton, Kirkburton, Lepton, and Meltham. 

Mynyddialwyn U.D.C.—E.L. prov. order. 

Nanty-glo, Blaina, and Brynmawr U.D.C.’s.—Incorporation of 
joint board for the generation and supply of electricity in 
the urban districts of Nanty-glo, Blaina, and Brynmawr. 

North Metropolitan Electric Power Supply Co.—Additional 
capital, extension of supply to Aldenham, Hyde, Cudding- 
ton, and U.D. of Willesden; acquisition of other under- 
takings, &c. os | 

Panteg.—South Wales Electric Power Distribution Co., E.L. 
prov. order. 

Risa U.D.C.—E.L. prov. order. 

Saint Mellons.—South Wales Klectrie Power Distribution Co., 
E.L. prov. order to supply the parishes of Rogerstone, 
Machen Lower, Graig, Rumney, Saint Mellons, Peter- 
stone, Wenkloog, Duffryn, Muchaelstone-y-Vedw, Henllys, 
vee A and Cold Kernen in the R.D. of St. Mollons 

on.). 

South Wales Electric Power Distribution Co.—Further capital 
(including further issue of prior lien debenture stock) and 
other financial powers, &c. ! 

Stone (Staffs.).—Stone Gas & Electricity Co., E.L. prov. order. 

Sunderland Corporation.—Power to purchase gas undertaking; 
provisions as to supply of electricity. 

Tredegar U.D.C.—Various electricity supply powers.’ ` 


(b) Electric Tramway, Motor-’bus, and Railless Trolley 
Vehicles, 7 

Bootle Corporation.—Powers to run motor omnibuses; pro- 
visions to require bodies and persons working omnibuses 
to contribute to maintenance of streets and roads. 

Bridlington Corporation.—Powers to’ run motor omnibuss 
within and without the borough. 

Cardiff Corporation.—Construction of new tram ways,. recon- 
struction of old tramways, trailer and coupled ears, moter 
omnibus powers, -further electrical provisions. 

Erith U.D.C.-—Further tramway provisions; acquisition of 
tramways; motor omnibuses within and beyond the dis 
trict. 

Folkest ne Corporation.—Powers to run motor omnibuaes 
wWichin and without the borough. . 

Gravesend, Rosherville, and Northfleet Tramways.—Prov. 
order to increase fares, &c. 

Halifax Corporation.—New tramways in the borough and the 
U.D.’s of Elland and Hebden Bridge, and the pariahes of 
Blackshaw and Erringden; further tramway powers; ex- 
tension of time for construction of authorised tramways; 
power to carry minerala and goods; alteration of gauge: 
extension of area of supply; supply of electricity in bulk; 
further electrical supply powers. 
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Hastings Tramway Co.—Additional tramway powers; power 
to use overhead equipment. 

Huddersfield Corporation.—Oonstruction of new tramways in 
Huddersfield, Fixby, and Brighouse; railways in Hudders- 
field; motor omnibuses; further tramway powers; addi- 
tional powers as regards the electricity undertaking. 

Leigh Corporation.—Power to run motor omnibuses in the 
borough and parish of Astley and certain routes in the 
U.D. of Hindley and parish of Culcheth; additional omn- 
bus routes; leasing of the undertaking, &c. 

London, L.C.C.—Construction of new and reconstruction of 
existing tramways; street widenings, and various inciden- 
tal powers; motor omnibuses. 

London United Tramways.—Various powers, including in- 
crease of fares, notwithstanding agreements. 

Lowestoft Corporation.—Provision of trolley vehicles and over- 
head equipment; motor omnibuses within and beyond the 
borougn; further provisions as to tramways, trolley 
vehicles, omnibuses, and electricity supply. 

Lytham U.D.C.—Acquisition of portion of undertaking of 
Blackpool, St. Annes, and Lytham ‘Tramways, Ltd.; tram- 
way powers; electricity powers; motor omnibuses. 

Manchester Corporation.—Extension of time for tramways 
construction, new tramways, further provisions as to the 
electricity supply undertaking. 

Merthyr Tydfil Corporation.—Power to run motor omnibuses 
within and beyond the borough. 

Metropolitan Electric Tramways, Ltd.—Various powers; ex- 
tension of time for completion of authorised tramways; 
increase of fares; completion of certain trolley vehicle 
equipment; power to use trailers and coupled cars. 

Middlesex County Council.—Construction of new tramways 
in Edgware Road; leasing of tramways to M.E.T., Ltd.; 
further electrical supply provisions; motor omnibuses. 

Newcastle-upon-yne Corporation.—Construction of new tram- 
ways; additional tramway powers; motor omnibuses; ac- 
quisition of undertaking of 'lyneside Tramways and Tram- 
roads Co.; contributions by motor omnibus undertakings 
within the city to cost of reconstruction and maintenance 
of roads; further provisions as to use of electricity supplied 
by Newcastle-upon-Tyne Electric Supply Co., or generated 
by Corporation. 

Nottingham Corporation.—Construction of new tramways; 
further tramway powers; motor omnibuses outside the 


city. l 

Pontypridd U.D.C.—Construction of new tramways; further 
tramway powers. 

Portsmouth Corporation.—Extension of tbe borough to in- 
clude Cosham and Arlington; construction of new tram- 
ways; Inotor omnibuses; extension of area for supply of 
electricity ; and further powers with reference to electricity 
undertaking. 

Rhondda U.D.U.—Extension of time for completion of tram- 
Ways; new tramways provisions; motor omnibuses. 

Risca U.D.C.—Motor omnibuses within and without the dis- 
trict. 

St. Annes-on-Sea U.D.C.—Powers to acquire the Blackpool, 

St. Annes, and Lytham Tramways Co., Ltd.; new tram- 

ways in Lytham; run trailer cars; compulsory running 

powers over tramways of Blackpool Corporation; motor 
omnibuses; generation and supply of electricity. 

Salford Corporation.—New tramways and tramways recon- 
struction; trailers and coupled cars; motor omnibuses; 
further electricity supply provisions. 

Sheffield Corporation (two applications).—Construction of new 
tramways and incidental work; further motor omnibus 
powers; additional tramway powers. 

Southampton Corporation —New tramways; powers to run 
motor omnibuses beyond the borough. 

South Metropolitan Electric Tramways & Lighting Co., Ltd.— 
Various powers; increase of fares; power to use trailers 
and coupled cars; general and incidental provisions. 

Stoke-on-Trent Corporation.—Powers to acquire undertaking, 
&e., of the Potteries Electric Traction Co., Ltd., and: train- 
way undertaking of the North Staffordshire Tramways 
Co., Ltd.; motor omnibuses within and without the 
borough. 

Sutton Coldfield Corporation.—Motor omnibuses within and 


without the borough, and to Walsall, Lichfietd,-and Tam---- 


worth, &c. 

Swansea, Corporation.—Motor omnibus provisions. 

Tyneside Tramways & Tramroads Co.—Powers to run motor 
omnibuses to Seaton Burn, &c.; increase of tramway fares, 
&e. 

Wallasey Corporation.—Motor omnibuses within and without 
the city; further tramway provisions. | 

Warrington Corporation.—Construction of new tramways. 

Wolverhampton Corporation.—Powers to run motor omni- 
buses; further tramway and omnibus powers. 

Wrexham.—Wrexham & District Transport Co., Ltd.—Further 
tramway provisions. 


(c) Railways, &c. 


Central London & Metropolitan District Railway Co.—Power 
to construct new railway to connect the C.L.R. with the 
Kensington and Richmond branch of the L. & S.W. Rail- 
hea at Shepherd’s Bush station; and various other 

wers. i ; 
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Derby.—Derwent Valley, Calver & Bakewell Railway.—New 
company to construct and work railway by electric power 
in the county of Derby. 

London Electric, Metropolitan District, City & S. London, and 
Central London Railway Co.’s.—Various powers, including 
increase of fares. 

Thames Ocean Wharf & Railway.—New company; powers to 
construct wharf railways and electric generating station, 
and to supply electrical energy; work railways by electri- 
city; arrangements with Midland and G.E.R., &c. 

Application is to be made to the Light Railway Commis- 
sioners for the following provisional orders :— 

Brighton Corporation.—Construction of light railway in the 
county borough of Brighton, parish of Patcham, and R.D. 
of Steyning East. | 

Middleton.—Middleton Electric Traction Co., Ltd.—Powers to 
increase fares and charges. * | 

Peterborough Electric Traction Co., Ltd.—Powers to increase 
fares and charges, &c. 

Southend-on-Sea Corporation.—Extension of the light railway, 
and other powers. 

Spen Valley & Morley Light Railway.—Yorkshire (W.D.) elec- 
tric Tramways.—Powers to increase fares and charges. 


Institution of Civil Engineers.—Extension of charter; registra- 
tion of civil engineers, &c. 


CARBON ARCS FOR SEARCHLIGHT. 


By ©. ©. PATERSON, 0.B.E., M.LE.E. ; J. W. T. WALSH, M.A. 
M.8c., A.M.LE.E.; A. K. TAYLOR, M.LE.E.; AND. 
> A - W. BARNETT. 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINREEBS. ) 


(Concluded from page 713), 


The general position may be summarised as follows :— 

A long arc, for any given carbon, whether impregnated or not, 
implies a high potential; and a short arc, a low potential. In 
order to obtain, under working conditions, a given amount of light 
from a given positive carbon, it is only necessary to pass through 
it a given current, the voltage across the arc and the aro length 
required to avoid hissing being immaterial. A positive carbon 
taking 200 amperes at 70 volts, i.e., 14 KW., will emit the same 
light as one taking 200 amperes at 100 volts, i.e., 20 Kw. From 
the point of view of light emission from the positive crater, the 


extra 6 KW. are wasted. In order to ensure, however, that all but a 


very small proportion of the light directed towards the mirror 
from 'the positive carbon misses the negative, it is necessary for the 
arc length to exceed a certain minimum figure (for particular 
diameters of positive and negative carbons), and to obtain carbons 
which will take the maximum current through the positive crater 
at this minimum arc length, thus securing all the light possible 
with the minimum amount of dissipation of heat at the arc. 

The above discussion leaves out of consideration any specific 
differences there may be in the light emission of different carbons, 
ie., in the capacity of one type of carbon to give more light than 
another for a given current. l 

The whole investigation shows that, for the types of carbon 
considered, there is no sensible difference either in average candle- 
power or in crater brightness for carbons of the same diameter 
run at the same current. The efficiency in candles per ampere, 
however, increases somewhat for the same current density as the 
diameter of the positive carbon is increased ; it is reasonable to 
attribute this, at least in part, to the greater relative cooling 
surface of the smaller carbons, cs 
- The above conclusions follow from an examination of the curves. 


- The large curves are for, average candles plotted against current ; 


the small curves at the top of the sheets are for crater brightness in 
candles per sq. mm, plotted against current. Each curve sheet 
gives for one of the types of carbon the result of a long series 
of measurements of candle-power and crater brightness at different 


-sina af- cutrent. » Tate (candle-power)/(current) curve for carbon 
No. II, when burned-with the. Yorke electromagnetic control, has 


been taken as a convenient reference line for purposes of com- ` 
parison between other carbons, and this has been shown as a 
broken line on all curve sheets. For crater brightness a dotted 
reference line has been drawn by connecting two points whose 
co-ordinates are obtained thus: the abscisse are the currents 
corresponding to densities of 02 and 0'3 ampere per sq. mm. of 


the carbon considered, while the ordinates are the crater bright- 


nesses of the reference carbon at the same current densities, . 
Each circle marked on the curves represents tte mean of a 
large number of observations. 
The emission of light from the carbons was liable to vary over a 
wide range, and no reliable comparison is possible unless the mean 
of a large number of readings is taken. - 
Uncoppered carbons (Nos. I to VI1).—(1) Cored carbon made by 


the Sautter, Harlé Co., 20 mm. rated at 90 amperes—a relatively 


high density of 0°29 ampere per sq..mm. ‘This carbon gave 
uniformly smooth and flexible running without the use of the 
electromagnetic device. | 
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Fig. 7.—AVERAGE CANDLES AND NOMINAL 
AREA OF UNCOPPERED POSITIVE OQARBONS 
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(ID) Fig. 4.—Solid Army carbon (G.E.C. “ Apostle’ grade) 22 mm., 
rated at 60 amperes per sq. mm. On the whole, good running was 
Obtained ; without the electromagnetic device currents up to 100 
amperes could be taken, and with this device it was possible to 
run up to 130 amperes. The results on this carbon have been used 
=i De n 

i red carbon (G.E.C. “ Nubia `” grade), 23 mm., impr 
with the Heape & Grylls special gelatine. rated at 110 ES 
current density of 0'265 ampere per sq. mm. It was found to give 
good flexible burning with the electromagnetic device. 

The efficiency of this carbon at an arc length of 20 mm. (7 per 
cent. obscuration) was 2'0 candles per watt at a current density of 
0'3 ampere per sq. mm. 

(IV) Same maker as No. I, 24 mm. ; rating 75 amperes, or 0'165 
ampere per sq. mm. This also gave good burning without the 
electromagnetic device. 4 
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with the expression for candles per ampere given above, it was 
found that the maximum candles per ampere should be obtained 
with a positive 34 mm. in diameter, taking some 250 amperes. 
This gave 124 candles per ampere, a result almost identical with 
that obtained with the 28-mm. diameter carbon at 154 amperes 
viz., 123 candles per ampere. l ' 

The fact that the candle-power values for each current density 
lay regularly on a system of straight lines showed that none of 
there carbons possessed any noticeable superiority in specific light 
emission, Coppered negatives of smaller diameter could be used 
with some advantage with Nos. IV and VII, say, 12 and 18 mm., 
respectively, since this would reduce the obscuration of light. 

All the positives were uncoppered, and it was found that as the 
current density was increased beyond about 0°3 ampere per sq. mm, 
the carbons became very hot, especially the larger sizes, and began 
to disintegrate on the outer surface. For further work at high 
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CANDLE-POWER, CRATER-BRIGHTNESS, AND CURRENT CURVES. 


(V) Fig. 5.—Navy cored carbon (“ Apostle” grade) 28 mm., 
rating 110 amperes, or 0'18 ampere per sq. mm. ‘This carbon ran 
very smoothly without the electromagnetic device. 

(VI) Fig. 6.—Similar to the foregoing, but 32 mm., rating 150 
amperes, or 0°186 ampere per sq. mm. This carbon did not give 
very good running, as the arc was difficult to control. 

(VID Army solid carbon ( Apostle” grade), 38 mm., rating 150 
amperes, or only 0'132 ampere per sq. mm. This arc was often 
difficult to control, and gave irregular results at currents above 
200 amperes. ‘ 

Fig. 7 vives a set of curves embodying the results of the average 
candle-power tests on the uncoppered carbons. It is seen that the 
average candle-power depends only on the current and the nominal 
area of the positives. The empirical expression obtained for these 
curves is of the form ¢ = Ai + Ba + C, which gives the average 
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FIG, 8. 


current densities, and to use carbons of 28-mm. diameter, there- 
fore, it was decided to have all the positives coppered. 

Coppered Carbons (Nos. VIII to XIII).—(VILI) Carbon of 
28 mm. diameter, same grade as No. II, but with a copper coating, 
which enabled this carbon to be run satisfactorily at a higher 
current density (up to 036 ampere per sq. mm.) than solid 
uncoppered carbons of the same grade. 

(IX) Fig. 8.—Carbon of 28 mm. diameter similar to No. VIII 
but impregnated with the special Heape & Grylls solution and 
without any coring. 

As in the case of No. III, this carbon gave very good and flexible 
running with the electromagnetic device which was necessary to 
keep the arc from wandering. This carbon could be run with a 
very short arc and correspondingly reduced potential difference, 
though this involved an increased obscuration by the negative 
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CANDLE-POWEB, CRATER-BRIGHTNESS AND CURRENT CURVES. 


candle-power for any carbon in terms of the current and area, 
where i is the current and a is the nominal cross-sectional area of 
the positive in sq. mm, For these carbons A = 150,B = — 5,and 
c = — 2,000. 

Hence it is seen that the average number of candles per ampere 
tends to increase with the area for a given current density. 

No appreciably greater efficiency can be obtained by increasing 
the diameter of the positive beyond 28 mm. 

Further, as a result of this investigation, it was found that the 
maximum current which any uncoppered carbon could carry 
without overheating was given approximately, for the sizes used, 
by the empirical formula— 

i imax = 18d", 


where d was the diameter of the positivein mm. By comparing this 


carbon. This carbon was also run without the electromagnetic 
device, but with the positive rotating at a uniform speed of about 
one revolution per 2 minutes while the negative was inclined at 
an angle of some 25° with the horizontal. The effect of removing 
the electromagnetic control and adding the rotating device wa 
slight, as the latter kept the crater regular. 

The efficiency of this carbon was 2°0 candles per watt ay 
current density of 0'3 ampere per sq. mm. and an arc length 0 
26 mm. (7 per cent. obscuration). 

(X) ay carbon, 28 mm., harder grade than No. VIII (G.E.C. 
“Nubia™). The results were similar to those obtained with a 
No. V carbons. This grade of carbon tended to chip while 
burning. 

(XD Fig. 9.—Solid coppered carbon, 
except that it was impregmated with the 


28 mm., same as. No. X 
special solution. There 
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was no difticulty in burning this carbon at any arc length and the 
potential difference only varied slightly with the arc length and 
current. 

(XII) Same as No. V except that it was coppered. 

(XIII) Cored carbon 28 mm. The running was fairly good. 


The thickness of coppering on the carbons VIII to XIII was 
0'06 mm. This apparently resulted in an increase in the slope of 
the (candle-power)/(current) curves, and in shifting the intercepts 
on the axis of the current. This last was equivalent to an increase 
in the size of the carbon. It is probable that the relative irregu- 
larity of the results was due to the difficulty in maintaining a 
uniform crater at current densities exceeding 0°3 ampere per sq. 
mm, Carbon IX had the greatest efficiency in candles per watt, 
and Nos. IX and XI had the greatest flexibility of burning. At 
220 amperes the average candle-power of these six carbons did not 
differ by more than 13 per cent. from the mean. In all cases the 
negatives were of 16 mm. diameter and heavily. coppered, as it 
was found that if smaller ones were used the coppering volatilised 
and the carbon gradually disintegrated and diminished in diameter 
when the current exceeded 180 amperes. 
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Fig. 10.—CURVES SHOWING PERCENTAGE OF THE TOTAL LIGHT 
WHICH IS OBSCURED, 


At some of the shorter arc lengths employed during the course 
of the investigation, the proportion of light obscured by the tip of 
the negative carbon cannot be altogether neglected. The amount 
of this obscuration can be readily calculated. 

Neglecting small corrections, the percentage of the light 
emitted from a positive crater of diameter D which is obscured by a 
negative of diameter d at an arc length a is given by the 
formula :— 


BOLD + E + 4a) NID + d+ 4a’)! — 4d? D] 


The values of this expression for different sizes of negative, and 
at all arc lengths, are given in the curves of fig. 10, where all 
dimensions are expressed in terms of the diameter of the positive. 
There is one other consideration which cannot be neglected. For 
a 35-in. projector of about 16°5 in. focal lengt1, only 70 per 
cent. of the total light from the crater falls on the mirror. All 
the obscured part of the light is within the angle embraced by the 
mirror, 80 that the effective obscuration of the useful light is 
l'4 times that given by the formula. 
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THE INSTITUTION OF ELECTRICAL 


ENGINEERS. 


NORTH-WESTERN CENTRE. 


On Tuesday. November 18th, 1919, Mr. J. A. Robertson, 
borough electrical engineer, Salford, delivered his inaugural 
address as chairman. 
past five years, and to the memory of those meinbers who 
had fallen in the war, he urged that they should see that 
those who returned were reinstated m civil life without 
suffering any disadvantage on account of the sacrifices thev 
had made. He then dealt with the difficulties under which 
power stations laboured during the war, and the enormous 
increase in the use of electricity for ordinary industrial 
purposes, which had placed it beyond all doubt as the most. 
efficient, reliable, and cheapest form of power. He held that 
the Ministry of Munitions, which had the responsibility for 
issuing permits to enable plant to be purchased, carried out 
its duties with fairness and discretion. It required the strain 
of this great war to bring the importance of cheap electricity 
supply into the region of national politics. The first actual 
step in this direction was the reading of Mr. Williams's 
paper before the Institution in the early part of 1916. This 
paper put forward bold comprehensive proposals for national 
electricity supply under a Board of Commissioners in London. 
The scheme included the erection of superstations, transmis- 
sion lines, and supplies in bulk to locai authorities over dis- 
tricts to be set up by the Commissioners. At a discussion 
on the paper in Manchester in April, 1916, Mr. Robertson sug- 
gested the linking-up of existing stations as a means of 
increasing the output from the present plant, and affording 
rehability of supply. As an outcome of the discussion 2 
committee of engineers was appointed to rerort on a linking- 
up scheme for Lancashire and Cheshire. It should be ex- 
plained why that scheme fell through. In preparing its 
second report, which was intended to formulate a detailed 
scheme under central control, the committee felt that to 
make linking-up -éffeetive, a full ‘measure of central control 


Atter referring to the struggle ot the 


was necessary, including the erection of new stations by the 
central board. The majority of the committee felt that the 
report, to be of any value, must put forward a full scheme 
which would provide not only for linking-up, but for the 
joint ownership and control of generating stations. The 
second report was considered at a conference representing 
35 authorities in December, 1917, and by a majority of two 
to one (each authority having equal voting power) the local 
authorities refused to consider the latter portion of the 
engineers scheme dealing with the purchase of existing 
stations and the erection of new stations. 
The decision was, he thought, unfortunate. Had it been 
otherwise, Lancashire would have had the opportunity of 
setting an example to the rest of the country by carrying 
out proposals, which were, in all essentials, identical 
with the main proposals in the Electricity Bil now 
before Parliament. But the work of the J.inking-up Com- 
mittee was not altogether fruitless. It brought the question 
prominently before local authorities and engineers, and link- 
ing-up committees became the fashion throughout the country. 
A number of instances of voluntary linking-up bad taken 
place, some of them in Lancashire. Perhaps the most inter- 
esting of these was the recent linking-up of Manchester and 
Salford. A cable had been laid of 10,000 KW. capacity at 
33,000 volts between the Moss Side sub-station of Manchester 
Corporation and the Salford generating station in Frederick 
Road. The energy was stepped up from 6,600 to 33,000 volts 
at Moss Side, and stepped down again at Frederick Road to 
6,600 volts, where the two systems were operated in parallel. 
In the meantime provision was made for a supply of 5,000 Kw. 
by Manchester to Salford, but this could be imcreased to the 
full capacity of the cable by installing a second set of trans- 
formers. ‘The Salford system, in addition to operating in 
parallel with Manchester, also operated in parallel with the 
system of the Lancashire Power Co., which was connected 
to two generating stations each generating at 6,600 volts, so 
that they had a series of five linked-up stations extending 
trom Manchester in the east to Wigan in the west. — 
Following the reports of the Lancashire Committee, the 
Committee on Power Supply appointed by the Board of Trade 
issued its report in June of last year, and as a result the 
Electricity (Supply) Bill was now before Parliament, and 
was bound to exercise an enormous influence on future de- 
velupinents. The most striking feature of the Bill was the 
enormous powers which were to be exercised by the five 
commissioners. So far the only commissioner appointed was 
the chairman-desiguate, and it would be a source of satisfac- 
tion to power station engineers that the choice had fallen 
upon Sir John Snell, who was not only an engineer of great 
ability aud wide experience, but who possessed to an excep- 
tional degree the confidence of all parties—municipal and 
company—who were interested in electricity supply. The 
critics of the purchase terms in the case of local authorities 
contended that owing to the operation of sinking funds and 
the increase in values, the generating stations of local autho- 
rities were worth considerably more than the standard price, 
under either of the alternatives offered. The Joint Boards 
or District Boards would make a very good bargain indeed, 
but it must be remembered that local authorities were not, 
strictly speaking, trading for profit. Their proper function 
as a public authority was to ensure that a cheap and efficient 
supply of electricity was available for the community. The 
changes proposed in the Bill simply meant the transfer of 
their responsibilities and liabilities to the new authority, and 
thev would reap the benefit of cheap purchase of their station 
by the District Board in the reduced rates charged to them 
for bulk supplies. In the case of companies the conditions 
were somewhat different. They had invested their share- 
holders’ money in providing electricity supply under Parlia- 
mentary sanction, and it would be contrary to all our tradi- 
tions to take their generating stations from them now on 
terms less favourable than they were entitled to under exist- 
ing Acts of Parliament. It was unfortunate that a com- 
promise satisfactory to the companies could not be arrived at. 
If the companies lost their generating stations, and wished, 
as many of them would, also to dispose of their distnbution 
systems, they would receive the original value of the whole 
undertaking, including the station, without any deduction 
for depreciation. The provisions of Clauses 7 and 12 as they 
stood appeared to be designed to drive private companies out 
of the business of electricity supply. The provision in Clause 
7, sub-section 5, that when a generating station had been 
taken over by a District Board, the board was obliged to 
supply the authority from whom it was taken with electricity 
not less in amount than could have been generated at the 
transferred station, and at a price not greater than that at 
which it could have been generated, simply bristled with 
difficulties, and struck a blow at the main purpose for which 
the Bill had been drafted. The anomaly at the present time 
in nearly all industrial districts was the difference in prices 
and rates charged by the various supply authorities. Under 
sub-section 5 the anomaly was to be continued in perpetuity. 
He trusted that the sub-section would be deleted, and that 
the district boards would be obliged to supply energy to tha 
distributing authorities over the whole of the respective elec- 
tricity districts at uniform rates. Under Clause 16 of tha 
Bill the principle of public control had been established in 
cases where mes were financed with public money. In 
Clause 17 the compensation terms for deprivation of employ-. 
ment had been enlarged, and would now, he thought, be 
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accepted as generally satisfactory by those interested. It 
Was gratifying to note that the commissioners would have 
power to make experiments with the object of improving the 
supply of electricity. ‘Lhere was still much investigation 
required regarding the properties of insulating materials tor 
high-pressure cables and generating plant, the corrosion of 
turvine blading, protective devices for high-tension systems, 
switchgear to deal with pressures up to 50,000 volts, and 
many simular problems. It was likely that within the next 
tive years a sum of not less than one hundred millions would 


be expended in the construction of new stations and trans- - 


mission hues, and a emall fraction of this amount, say, a 


quarter of one per cent. expended immediately on research | 


work, would prove a thoroughly sound investment. 


It appeared likely that the Lancashire and Cheshire area 


would be one of the first to be dealt with, and the question 
was: Would the local authorities be able to sink, local jea- 
lousies and co-operate with each other and with companies for 
the purpose of a joint scheme? It was to be hoped that on 
this occasion, and having in view the fact that it they failed 
to agree on a voluntary scheme a District Board would be 
set up in which they would be compelled to take part, they 
would take a broad view, uninfluenced by. personal or local 
considerations. With regard to the merits of local generating 
stations situated near the centre of their respective loads, us 
compared with supply from one large station on a site suitable 
for economical generation, but distant by comparison from the 
loads, at the present time engineers were more divided 
amongst themselves as to the policy to be followed than they 
were a few years ago. It might be admitted at once that in the 
case of a local station, equipped with fairly modern plant at 
the prices obtaining prior to 1917, with natural condensing 
facilities sutticient to deal with the present load, and able 
to operate economically sets of 3,000 or 5,000 KW. capacity, 


it was extremely difficult to make out a case, for supply from . 


a. superstation, say, 8 or 10 miles. distant. There were a 
number of such stations in the Lancashire area which could 
show working costs that compared favourably with many 
of the larger stations now in operation. On commercial 
grounds there appeared to be no good reason for closing down 
these stations at present in favour of a bulk supply. In 
preparing a scheme for a whole district, however, regard must 
be had not to present conditions, but to the conditions which 
might exist seven or ten years hence. They were faced in 
these industrial districts with very much greater demands 
for electricity than they had been accustomed to in the past. 
The enormous increase during the war would be more than 
maintamed, they bad already regained the position of Novem- 
ber, 1918, and further demands were constantly being made. 
It was not too much to estimate that within the next five 
vears the present output would be at least doubled, and if 
the national scheme fulfilled expectations, still greater in- 
creases might be looked for. The erection of a new station, 
other than a superstation, in the industrial areas, was un- 
thinkable, unless under most exceptional conditions. In the 
case of a district with ten or twelve local stations of varying 
capacity, it was probable that in three-fourths of the stations 
a bulk supply from a superstation, favourably situated, would 
show ap advantage, while in the other two or three stations 
a case could be made out for local generation. If, however, 
a new superstation was required for the district, it might be 
good policy to close down the two or three eflicient stations 
in addition to the eight or nine ineticient stations, to increase 
the load factor on the superstation, and so improve the 
supply to the whole district. The two or three efficient 
stations in the group would be interconnected, and could be 
retained for standby or peak-load purposes up to the limit 
of their economical capacity. The supply of electricity could 
not be considered by itself alone.: The electrification of 
railways was certain to develop enormously in the near future. 
It was of the greatest importance that the two supplies 
should be combined, and the question of centralised genera- 
tion versus local station, might in many cases be determined 
by this factor alone. Another question that could not be 
overlooked was the tendency for cities and towns to spread 
out in order to find improved housing accommodation for the 
workers, and the advantage of the local station to-day through 
its proximity to the load might be a diminishing factor in 
the future. There remained the deciding factor of fuel con- 
servation. A cheap and abundant supply of power could not 
be considered apart from this question. In passing, reference 
must be made to the repeated claims made by the gas autho- 


_rities on behalf of coal carbonisation as a means to effect 


fuel economy. On this question power station engineers had — 
an open mind. The urgent and- primary need was for a ' 


supply of cheap power. and if this object could be more — 


economically achieved by a process of carbonisation, ‘it would | 


be welcomed by the electricity supply .industry. The gas 


engine was quite unsuited to power production on a large . 


scale, while the distribution of gas over, æ large arca for 
power purposes was not a practical proposition. The combina- 


tion of coal carbonisation with the production of power was . 


a.question on which further information was, urgently re- 


quired. The powers of the Electricity Commissioners would 
enable them to conduct experiments on the utilisation, of fuel, 
and ‘it was probable that some'of the new stations to be 
erected would employ to a limited extent carbonisation plant. 


withthe, obiect of gaining- information and experience. in- 


the meantime it appeared certain that under’the new power 


' 


schemes, the great bulk of power production would be ob- 


tained from stations with coal-fired boilers and turbine-drivean 


generators, showing a boiler house efficiency of 80 to 85 per 
cent., and an overall thermal efticiency of 18 to 20 rer cent. 
Useful information was available from the Coal Mines De- 
partment, which had summarised the monthly returns of 
power-station fuel consumptions in the United Kingdom for 
the years 1915 and 1919. ‘ihe summary included returns from 
435 electricity undertakings having an output of 4,745,000,000 
units, and a total fuel consumption of 7,356,000 tons, includ- 
ing 81,000 tons of coke. ‘The stations were grouped in four 
classes, viz. :— . 

(a) Stations having an output of over 50 million units per 
annum. | 

(b) Stations having an output of between 15 million and 
30 million units per annum. 

(c) Stations having an output of between 3 million and 
15 million units per annum, and l 

(d) Stations having an output under 3 million units per 
annum. 

The average fuel consumption of all the stations was 3.47 lb. 
per unit generated for the year ended March, 1919. In group 
(a) the lowest fuel consumption of any station was 1.8 lb. per 
unit, representing a thermal efficiency of 18 per cent., the 
average being 2.76 lb. per unit, and the highest for any station 
3.95 lb. per unit. In group (b) the lowest fuel consumption 
of any station was 2.19 Ib. per unit, representing a thermal 
efficiency of 14 per cent., the average being 3.39 lb. per 
unit, and the highest, 6.75 lb. per unit. In group (c) the 
lowest fuel consumption of any station was 2.61 lb. per unit, 
representing a thermal efficiency of 11.2 per cent., the average 
being 4.34 lb. per unit, and the highest 11.47 lb. per unit. 
In group (d), the small stations, the lowest fuel consump- 
tion was 3.72 lb. per unit, representing a thermal efficiency 
of 7.2 per cent., the average being 6.95 lb., and the highest 
63.25 lb. per unit. The latter was probably a freak figure 
from a small station operating under abnormal conditions. 
Now, if the whole of the energy produced by the 438 stations 
had been generated as economically as it was at the station 
with the lowest consumption in group (a), i.e., 
cent. thermal efficiency, the resultant saving would have 
been fully 34 million tons, or 47 per cent. of the total con- 
sumption. A possible saving of three million tons per annum, 
if capitalised at the present price of coal on a 20 years’ basis, 
woyld amount to no less than £90,000,000. This saving was 
calculated on the present output of electricity. Taking into 
account the certain growth in output, which could not be 
estimated at less than double the present output five years 
hence, the saving of our capital resources would be correspond- 
ingly greater. lt was not sufficient therefore for the local 
station engineer’ to show that a case could be made out for 
continuance on commercial grounds. The question must be 
looked at from a much broader point of view. Transmission 
systems consisted chiefly of materials with an indefinitely 
long life and considerable residual value. The wastage of 
coal, on the other hand, could never be recovered, and in 
wasting it they destroyed at once the nation’s capital and 
their greatest industrial asset. The outlook for the electrical 
industry as a whole was never more promising than to-day. 
The rapid development during the. war, the application of 
electricity to many industrial purposes, such as steel smelting 
and ehemical processes, which were only in the speculative 
stage a few years ago, had established the future of the in- 
dustry on a thoroughly sound basis. The manufacturers of 
electrical plant and apparatus had an unrivalled opportunity. 
The whole world was waiting for their productions. The 
problem of the moment was to increase production, so as to 
meet the needs of their own markets in the first place, and 
at the same time to re-establish their export trade, to enable 
them to pay off the heavy indebtedness arising from the 
war. There was no public body in the country to-day which 
wished to place its contracts in any country but their own. 
But if the purchaser was to lose the protection afforded by 
foreign competition, he must have some assurance that the 

rices charged were fair and reasonable, having regard to 
industrial conditions in this country, and that the plant he 
was purchasing would be at least equal in design and per- 
formance to the best that could be obtained abroad. A 
sub-committee of the Centre had been recently formed with 
the object of bringing together the technical college authori- 
ties, manufacturers, and power-station engineers, with a view 
to providing a specialised training—technical and practical— 
for the voung engineers intending to follow power-station 
work. The District Boards and the supply authorities must 
remember, however, that if the right kind of men were to 
be attracted, the salaries paid must be adequate for the 
training they had received, and the responsibilities they had 
to undertake 
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Service Notes.—A new Royal Warrant states- that chief 
instructors at the Schools of Electric Lighting will now draw pey 
at the rate of . 8&2 17s. 6d. with Class 5 allowances, and ‘Instrin 9 
at the same school will draw at the rate of £1 16s., with Class 
allowances. . i R hae 


Lieutenant W. D., Elwin, Cornwall Fortress Engineers (Electric 


Lights Company), has relinquished the acting rank of captain. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
| | of considered of sufficient interest, me 


The Horophone. | 


Among the many applications of electricity to horology pro 
duced by the SyNcHRONOME Co., LD., 32, Clerkenwell Road, : 
E.O. 1, our readers: will recollect the '‘ Horophone,” designed 
in pre-war days to receive the wireless time signals transmitted ` 
from the Eiffel Tower at Paris. This has now been altogether. 
remodelled in the light of wartime advances in the science of 
radiotelegraphy. The new type makes use of “ variometer’’ 
tuning, thus dispensing with sliders and inefficient contacts, ' 
and serine but one adjustment necessary to receive the time 
signals. 

It will be seen from the illustration, fig. |, that the neces- 
sary Instruments are contained in a hard-wood box, the double 
headgear telephones being in a compartment on the left. 
There is a switch on the underside of the lid so arranged that, 
on closing it, the aerial is connected to earth, thereby secur- 
ing protection from lightning. i , 

_On opening the box, the programme of Paris timo. signals 
is revealed, together with their codes clearly represented by ' 
meang of two spiral diagrams. The signals are transmitted 
at. 10 o'cloek and 10.49 in the morning, and at 11:30 and 


! Ta b Fig. 1.—Tsr HOROPRONE. 
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11.49 at night. It may not be generally known that. this. 
service has been carried on throughout the war. Its accu- 
racy is unquestioned. l 
For those who wish’ to listen to other transmitting stations 
and the shipping round our coasts, a small addition is provided 
called a short-wave switch; but the object of the designers 
has been to avoid complications, and to provide a simple - 
lastrument for. the non-technical which will not readily get 
out of order, and will enable the Paris time signals to be 
easily heard on quite a small aerial. 


l 


A Concrete Telephone Booth. 


A novel reinforced concrete structure made by the CEMENT | 
Gun Construction Co., Chicago, is described in Electric 
Traction. It is constructed in three parts—base, barrel and ' 
roof—and a wooden shelf is provided for the instruments, 
whilst bushings are made in the side through which to run ` 
the connecting wires Jn order to protect the telephone from | 
high ‘voltages, the circuit is broken when the door is locked 
and automatically made when the door is unlocked. On the 


concrete floor a light insulated wooden floor is fixed so as to 


ensure-perfect insulation. The device is illustrated in fig. 2. 


The Victory Magneto. 


At -the recent Olympia Motorcycle Show. Messrs. C. A. 
VaNDERVELL & Co., Lro., Acton, London, W. 3, exhibited 
new*models of their light-weight magnetos running at vary- 
Ing “speeds ‘as when in actual use. and also electric lighting ' 
ses -f6r“motor cycles. The tro ‘new models -K.U.1. and 
KU, -fig. “3,--have . been. -designed -to- replace «the-original 4 


C.A.V. magneto (models 3.U.1 and 3.U.2) on machines of 
lower H.P., where small weight and size are important con- 
siderations. They are of the single magnet type and totally 
enclosed. These machines embody the same type of armature 
as the larger models and the C.A.V. contact-breaker, in 
which a rocking arm does not exist, since the movable plati- 
num point is mounted on a spring which is forced outwards 
when the large and loose-fitting fibre roller strikes the cam 
on the inside of the contact breaker, and is thus driven 
between the epring and the block holding the stationary 
platinum point. Yet another point worthy of note is that 
the carbon brush-holder and terminal are made in one, en- 
suring a secure electrical connection and quite waterproof. 
Before being screwed into the threaded portion ir the interior 
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Fic. 2.—CoNCRETE TELEPHONE Boorg. 


Fic. 3.—C.A.V. LIGHT-WEIGHT MAGNETO. 


of the terminal, the high-tension wire is bared and unravelleu 

for about half-an-inch and the ends are turned back over: 
the insulation. These magnetos do not require oiling. . The 

armature runs on ball bearings filled with a special grease, ' 
which will last about a year, taking an average of 5,000 

miles running. To refill the ball races with this, 1t is neces- 

sary to remove only the bearing-box covers, before doing | 
which the cgntact-breaker sleeve and contact breaker must 

be removed froin the rear, and the carbon brush-holder un- ' 
screwed from the front bearing-box cover. Both covers can 

then be easily removed after taking out the holding screws. ' 
The new magneto is presented in two types, viz., for single- 

cylinder engines up to about 3 H.P., and for horizontally op- 

posed twins of the same power. The principal features of 

previous C.A.V.. models are incorporated, including the con- 

tact breaker which works without a rocker arm. All working ' 
parts are entirely protected from dust, mud, &c. These mag- 
netos can, it is claimed.. be immersed in water, and will 

even then work perfectly The lighting dynamo. although , 
primarily intended -for ‘small cars, has been found to be well 

suited for motor cycle work. and owing to the advantage of ' 
its being able to run at engine speed, complicated gearing 18 | 
done away with. The usual method of driving the dynamo ` 
is by means of a pullev on the engine shaft, which takes the , 
place of the fixing nut. . pa 


_ The “Creda ” Fire. EES 
The Creda pedestal fire, manufactured by MESSRS. CREDENDA 
Conpuits Co., Ltp.. Chester Street; Aston, Birmingham. 1s a , 
handy:!partable heater which. only ‘consumes 600 watts, and 
can be safely fed Trom a lighting circuit. The adjustable.: 


“November 27th. f 
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copper reflector is arranged to focus the heat in any required 
direction. It can also be used for heating water, milk, &e. 


Fias. 4 AND 5.—CREDA FIRE, IN TWO POSITIONS. 


It is handsomely finished in antique copper with polished 


reflector and ebonised wooden grip, as shown in figs. 4 and 5. 


NEW PATENTS APPLIED FOR, I919. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Mxssrs. Szrron-Jones, O’Dait and 
TEPHENS (successors to W. P. Thompson & Co., of ndon), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


29,186. “ Method of controlling electric motors operating pressure pumps, 
&c.” H. P. H. Anpersox. November 24th. 

29,207. “ Manufacture of filaments for electric lamps.” H. V. A. BRIscoE, 
J. C. Cunnincuam, and Curtiss & Harvey. November 24th. 

29,253. “ Electric motors.” H. E. Dakin, Ltp., and F. H. Norris, No 
vember 24th. 

29,273. “ Sparking plugs.” C. H. Hatcut. November 24th. 


29,276. ‘Electric arc lamp resistance kinematographs, &c.” G. K. JENSEN. 


November 24th. 

99,280. ‘Conductor rails for electric railways, &c.” Merz & McDLEtLan 
and S. G. Reoman. November 24th. 

29,284. “ System of automatic interrupters for electric circuits." A. M. 
Jane. November 24th. (Spain, March 29th, 1916.) 

29,296. “Wireless receiving apparatus.” C. K. CHANDLER. November 24th. 

99,300. “Incandescent welding with electricity.” F. G. Gate. Novem- 


29,307. ‘‘ Sparking plugs- A. A. Becker. November 24th. 
29,322. “ Telegraphy.”’ E. S. Heurtity and Mutrueap & Co. Novem- 


29,336. “ Electrically-heated articles.” G. TURNOCK. November 25th. 

29,339. ‘Electric ignition, collecting, distributing and timing devices and 
systems.” G. M. Tuknek. November voth. 

29,302. ‘Wireless signalling systems.” BeirisH ‘THoMsonN-Touston Co. 
(General Electric Co.) November 25th. 

29,395. “ Mapineto-clectric machines," E.. A. Watson. November oth. 

29,404. “Electric switches.” V. E. Joyce and Park Royal ENGINEERING 
Works November 2oth. 

29,407. “ Surgical attachment for electric torch.” M. H. Deutcu. Novem- 
ber 25th. 

29,414. “ Electric furnaces.” A. M. Ericksen. November 25th. 

29,446. ‘Terminal electrical connections for sparking plugs.” M. I. 
WuuiaMs. November 26th. g 

99,448. “ Filament for electric glow lamps.” W. Cox and P. G. PALMER. 
November 26th. 

99,453. “ Switchgear for electric motors.” P. S. Brook and J. A. Hirst. 
November 26th. 

90,468. “ Induction coils.’ A. W. SHarman., November 26th. 

99,473, “ Electrically-heated flat irons.” V. S. NeepHaM. November 26th. 

29,480. ‘ Heating, ventilating, and vaporising apparatus using gas, elec- 
tricity, &c.” F. Hewett. November 26th. 

99,481. “ Electric fire and burglar alarm systems.” H. J. Anorews and R. 
Say. November 26th. l 

29,515. “ Electric stoves.” Soc. ANON. DITE CALOR. November 26th. 
(France, November 29th, 1918.) l 

29,521. “ Electric switches.” W. F. M. Rose. November 26th. 

29.523. ‘Automatic switching mechanism for telephone, &c., systems.” 
AUTOMATIC JELEPHONE MANUFACTURING Co. (Automatic Electric Co.) Novem- 
ber 26th. 

99,526. ‘Separator for storage batteries.’ 
(United States, March 8th.) . 

99,597. “ Dynama-electric machines.” L. J. STEPHENSON. 
(United States, October ł0th, 1918.) 

29,528. “ Dynam>-electric machines.” 
(United States, May 15th.) 

29,531. ‘Combined motor-car bonnet lock and magneto 
Monknouse. November 26th. es 

29,532. ‘* Sparking plugs." 

ember l6th, 1918.) 
ae Electcically-driven motor vehicles.” .A.. DECORAT. November 26th. 
(France, November 27th, 1935.) 

29,547. ‘* Electric condensers.’ 

99 KAI.‘ Electrion!!y-heated soldering-iron.’ 
ber 27th. 

29,585. "“ Dynamo-electric machinery.” M. Watker. November ieee 

29,617. “ Signalling circuits.” WesreRN Exectric Co. (Western ic 


Cry) November 27th. , : 
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> A. O. Tate. November 26th. 
November 26th. 
L. J. STEPHENSON. November 26th. 
switch.” P. E. 


MarmMon CHicaco Co. November 26th. ( United 


> W. E. Barser. November 27th. 
> Ww. H. PBrowsrxc. Novem- 


29,672. “ Magneto motors.” D. SucHostawerk. November 28th. 
29,673. ‘** Dynamo-electric machines." D. SUCHOSTAWER. November 28th 
29,683. ‘* Electric motors.” T. ZWEIGBORCK. November 28th. 


29,690. ‘‘ Electric relays.” W. H. Grinstep and E. A ‘ 
Siemens Bros. & Co. November 28th. peer ae 


29,691. ‘‘ Electric bell pushes or contact makers.” ; 
vember 28th. — R 5 a MARE R. S. McLares. No- 


39,706. *“ Arc lamps for searchlights or projectors.” C. B JRDON 
(Siemens-Schuckertwerke.) November 28th. Ka 5 GRDR, 
29,719. ‘‘ Sparking plugs.” H. O. Cooerrk. November 38th. 


39,722. “ Reflectors for electric light fittings.’ H. G. Spr os 
ber 28th. £ g Oates. Novem- 


29,723. “‘ Electric discharge apparatus " Western ELECTRIC 

723. ch: atus. ISTE -LECTRIC Co. (Weste 

Electric Co.) November 28th. ; a 
29,740. ‘‘ Automatic or semi-automatic telephone systems. AuTtOMaTIC 

TELEPHONE MANUFACTURING Co. November 28th. (United States, March 13th.) 
29,746. ‘* Electrical heating apparatus.” A. VeRrDINI. November 28th. 


29,772. “ Electric connector plate for ceiling-roses, &c.” S. S. Biro. No- 
vember 29th. 


29,783. “Insulating and anchoring device for electric lamp holders, &c." B. 


0 DeaKıs. November 29th. 


29,801. “‘ Process for manufacture of metallic plates by electro-deposition." 
S. O. CowpER-CoLgs. November 29th. a 


29,813. “ Telephone systems.” AuTomMATiIC TELEPHONE MANUFACTURING Co, 
and G. W. FLynNn. November 29th. 


29,816. “ Electrically-actuated mechanism for producing sliding or rotary 
motion.” E. N. Bray. November 29th. 


29,820. “ Controlling mechanism for electric circuits.” BRITISH THOMSON- 
Houston Co. (General Electric Co.) November 29th. 


29,826. “ Electric control gear for dynamo-electric machines.” R. H. Bar- 
BOUR and J. R. Warton. November 29th. 


29,836. ‘ Electric tramway cars.” D. R. Drummonp. November 29th. 


29,847. ‘Process for obtaining hard springy copper by electro-deposition.” 
S. O. Cowper-CoLes. November 29th. äi 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses arc those under which the specifications will be 
printed and abridged, and «ll subsequent proceedings will be taken. 


1918. 

16,138. WURELESS SIGNALLING SYSTEMS. British Thomson-Houston Co. 
(General Electric Co.) October 4th, 1918. (134,585.) 

17,504. ELECTRIC SWITCHES ESPECIALLY SUITABLE FOR. USE IN WIRELESS SIGNAL- 
Linc. M. D. Scott and P. P. Eckersley. October 26th, 1918. (Cognate appli- 
cation 18,070/18.) (134,590.) 

18,051. DyNAMO-ELECTRIC MACHINES. H. F. Joel. November 4th, 1918. 
(134,609.) 

18,108. AERONAUTICAL DYNAMOS. G. E. Mortley. November 5th, 1918. 
(134,614.) 

18,209. DYNAMO-ELECTRIC MACHINES, P. A. H. Mossay and Enclosed Motor 
Co. November 6th, 1918. (134,620.) 

18,233. APPARATUS FOR TRANSMITTING AND INDICATING SIGNALS AND THE LIKE. 
J. D. Lynch. November 7th, 1918. (134,621.) 

18,500. Execrric Heaters. A. H. Green. November 12th, 1918, (134,632.) 

18,502. ADAPTER OR CONNECTOR FOR ELECTRIC WIRES. V. E. Joyce and Park 
Royal Engineering Works. November 12th, 1918. (134,633.) 

18,514. SOUND-FRODUCERS APPLICABLE TO SURMARINE SIGNALLING AND THE LIKE. 
T. G. Wrightson and J. M. Ringquist and Head, Wrightson & Co. Novem- 
ber 12th, 1918. (Patent of addition not granted.) (134,634.) 

18,661. Execrric BEATING DEVICES. H. H. Berry and J. W. Reid. Novem- 
ber 14th, 1918. (134,639.) 

18,669. CHAIRS FOR THE ELECTRO-MAGNETIC TREATMENT OF THE HUMAN BODY. J. 
Krauer. November 14th, 1918. (134,640.) 

18,745. ELeCTRICALLY-OPERATED DIAPHRAGM VIBRATORS, PARTICULARLY APPLICABLE 
FOR SIGNALLING DEVICES IN FACTORIES AND LIKE PLACES. C. B. Harlow. Novem- 
ber 2lst, 1917. (12u,914.) , 

19,195. SYSTEM OF WIRELESS DIRECTION FINDING, N. P. Hinton and Radio 


Communiaticon Co. November 22nd, 1918. (Cognate application No. 
2,373/19.) (134,644.) 

19,399. ELECIKIC INCANDESCENT LAMPS. H. Ozaki. November 25th, 1918. 
(134,648.) 


20,773. Oprtornones. A. Barr, W. Stroud and E. E. F'D. Albe. Decem- 
ber 13th, 1918. (134,675.) l 

21,309. HIGH-1ENSION INSULATORS. H. Wadc. (Fabbrica Isolatori Livorno.) 
December 19th, 1918. (134,680.) 

21,766. ELECTRIC IGNITION APPARATUS FOR INTERNAL-COMBUSTIỌN ENGINES. J. 
Beavan. December 30th, 1918. (134,689.) 


1919. 

93. FIRE-BAR OR HEATING ELEMENT DERIVING ITS HEATING ABILITY FROM LEC- 
TRICAL ENERGY. H. Summers, W. D. Summers and L. Summers. January 
2nd, 1979. (134,691.) 

2,438. METHOD OF DRIVING MAGNETO ON INTERNAL-COMBUSTION ENGINES. G. J. 
Rackham. January 3lst, 1919. (134,712.) 

3,664. SPARKING PLUGS. W. W. Simpson. February 14th, 1919. (194,733.) 

4,286. METHOD OF AND APPARATUS FOR CONTROLLING ELECTRICAL ENERGY W 
SIGNALLING SYSTEMS AND THE LIKE. C. D. Ehret. © February 20th, 
(134,725.) 

6,125. MAGNETO GENERATORS. M. H. Goldstone and H. O. Farrell. 
12th, 1919. (134,739.) 

10.140. PULL socket ELECTRIC switches. E. H. van Loon. April 23rd, 1919. 
(134,760.) pee 

13,739. TELEPHONE AND TELEGRAPH SYSTEMS. Automatic Telephone Manulac 
turing Co. (Automatic Electric Co.) May 30th, 1919. (134,780.) ak 

14,225. AUTOMATIC OR SEMI-AUTOMATIC TELEPHONE SYSTEMS. Automatic Tek- 
phone Manufacturing Co. October 23rd, 1918. (134,193.) ee 

19,724. CABLE OUTLETS OF MAGNETO-ELECTRIC IGNITION MACHINES FOR INTERSA 
COMBUSTION ENGINES. Scintilla. October Ist, 1918. (133,291.) fic ath 

21,392. RAILWAY TRAFFIC CONTROLLING SYSTEMS. McKenzie, Holland p 
Westinghouse Power Signal Co. March 4th, 1918. (Divided application 
5,270/19.) ( 131,923.) 5 a ae oe 

25,756. ELECTRIC SWITCHES. J. B. Tucker and J. A. Crabtree. Octobes 3rd. 
1918. (Divided application on 16,054/18.) (134,809.) 


March 


gen 


Neon Gas.—In Nature, Mr. F. W. Aston announce = 
discovery that atmospheric neon consists of è mixture 9 by 
isotopes of atomic weights 20 and 22. The discovery worm pe 


the use of a new method of positive-ray ans! ysis. 
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DP THE PRICE OF THE “ELECTRICAL REVIEW.” -O3 


During the War, almost exceptionally among tech- 
nical publications and periodicals of the character 
of the ELECTRICAL REVIEW, we have refrained 
from increasing the price. Owing, however, to the 
eonstant Increases in cost of paper, printing, en- 
graving end production charges generally, we have 
reluctantly decided that the price from the begin- 
ning of next year must be raised to Gd. per 
eopy. The change will not apply to unexpired sub- 
soriptione. 

Annexed wit be found the revised rates tor new 
subscriptions and tor renewals :— 


SUBSCRIPTION RATES, Postage Free. 
UNITED KINGDOM and CANADA £1 12 B per annum. 
COLONIAL and FOREIGN .. 21686. do. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 


The Oldest Weekly Electrical Paper. Established 1872. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 
OFFIOE :—4, LUDGATE HILL, LONDON, E.O. 4. 


Telegraphic Address: Agzrxat, CENT., Lowpon.” Code, A B O, 
Telephony Nos. : City 997; Central 4425 (Editorial only). 
The ” Electrical 


ectrical Review ” is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulation el aay any Electrical Industrial Paper in Great Britain. 


FOREIGN AGENT'S: 
ADELAIDE: Messrs. Atkinson & Co., , Miran : Fratelli Treves. 
' Gresham Street, New Yorx : D. Van Nostrand, 25, Park 
AuckLanp N.Z: Gordon & Gotch, Place 
Bor oo Street; Peter G. Tait, P.O. Paris: Boyveau & Chevillet, 22, Rue 


de la Banque. 

BarsBaxx , Gordon & Gotch, Queen St. . 

Curistcuurcs, N.Z.: aie be and | Pertx, W.A.: Gordon & Gotch, 
Gotch, Manchester Street. William Street. 

DUNEDIN, N Z.: Gordon & Gotch, | Rome: Loescher & Co., Corso 
Princes Street. Umberto 1- 307. 

JOHANNESBURG, CAPETOWN, BLOEM- | gypney: Peter G. Tait, 273, George 
FONTEIN, DrRrsaļs, Port ELiza- Street ; Gordon & Gotch, Pitt Street. 
BETH, &c. Central News Agency, Toronto, OnT.: Wm. Dawson & fons, 

Ltd Ltd., Manning Chambers ; Gordon 
and Gotch 132, Bay Street. 

WELLINGTON, N.Z.: Gordon & Gotch, 
Cuba Street. 


Launceston: Gordon & Gotch, 
Cimitiere Street. 

MELBouRNE: Peter G. Tait, 90, Wil- 
liam Street; Gordon & Gotch, Queen 
Street. 

Cheques and Postal Orders (on Chief Office, London) to be made pa able to 

Tas ELECTRICAL REVIEW, Lini TED, and crossed * London City an idland 

“Bank, Newgate Street Branch.’ 


Lords, on Tuesday, and the sudden curtailment of the 
career of the District Boards, one is reminded of the old 
rhyme— 

If I was so soon to be done for, 

I wonder what I was begun for. 

The District Boards have throughout the course of the 
Bill, from the very beginning, been the focus of discord. 
If the District Boards and the ancillary propositions had 
been left out of the Bill, or cut out at the beginning, the 
labours of Standing Committee B would have been cut 
down almost to a few days. The fact that the District Boards 
were the foundation of the scheme necessarily influenced 
everything else in the Bill, both as regards additions and 
omissions. 

The important political significance of the alteration is 
that private enterprise, which had been hamstrung by the 
terms of compulsory purchase, is now restored to its original 
status. Both companies and municipalities are once more 
on something like level terms, and are merely invited, 
instead of being compelled, to enter into combination 
and reorganisation as “ Joint Electricity Authorities.” If 
they are unable or (more probably) unwilling to do so— 
well, they won’t do it. 

As we pointed out last week, it was open to them to do 
this while the District Board Clauses remained in the Bill, 
and the fact that failure to form a satisfactory Joint Elec- 
tricity Authority involved the creation of a District Board 
with over-riding powers was a most powerful incentive to 
both parties to enter into such an arrangement. The 
District Board always loomed in the background as a sinister 
and incalculable factor. Now that the ghost is laid, we can 
only hope that both municipalities and companies will, for 
the credit of the industry, bestir themselves to put forward 
adequate schemes of co-operative reorganisation as quickly 
as possible, though past experience renders that hope some- 
what forlorn, as Mr. Robertson’s remarks in his recent 
I.E.E. address, for example, clearly indicate. 

The companies are to be congratulated on having won a 
striking victory in the last ditch—a victory which surely 
transcends their most optimistic dreams, and which, we 
understand, was largely due to the efforts of Mr. H. B. 
Renwick, chairman of the Provincial Electric Supply 
Committee. That the ‘standard price” was grossly 
unjust to their shareholders was undeniable, and even 
their enemies will hardly mourn its disappearance 
from the Bill; it was adopted by the Standing Com- 
mittee under circumstances which were, to say the 
least, unsatisfactory. On this score, those who voiced 
the companies’ interests in the Committee Room have 
little ground for self-congratulation. If, however, electric 
supply undertakings do not wake up all round, and 
are not inspired to put forward some workable scheme, and 
the Government cannot get anything done without further 
compulsory legislation, the industry will deserve any fate 
it gets. 

Writing while the Lords are sitting in Committee on the 
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Bill, we are not in a position to discuss its final form in 
detail, or to forecast with confidence its probable effect on 
the supply industry; but it seems certain that, shorn of 
their compulsory powers, the Board of Electricity Com- 
missioners will be reduced to that “ nerveless figure-head ” 
so much desired by the reactionary party, a mere advisory 
board, so far as existing undertakings are concerned. In 
one respect only will the Commissioners have a free hand— 
namely, in the erection of super-stations where they are 
urgently required. They will also exercise the functions 
of the Board of Trade under the Electric Lighting Acte. 
The surprising evolution of the Government, which has 
been wittily described, according to the Parliamentary 
correspondent of The Times, as a volte face, was doubtless 
due to the impending close of the session, which left no 
time for parley; by thus surrendering features of the Bill 
which had been described by its representatives as indis- 
pensable, it has reduced the proceedings to a farce indeed. 

As we go to press, we learn that the Government at 
present proposes to reintroduce, early next Session, those 
parts of the measure that have been thrown overboard. 
Whether it will carry out this intention remains to be 
seen. We have our doubts. 


THE ENCOURAGEMENT OF 
PRODUCTION. 


Every age has its catchword. Just as “ efficiency” and 
“ progress ” in earlier days were set up as desirable ends for 
which to strive, so to-day ‘‘ production ” is regarded as the 
“open sesame ” to the millennium. The evolution of a 
catchword has its origin in the desire to give, or to obtain, 
better service. We like to believe that everyone is anxious 
to give the best service of which he or she is capable, and 
constantly to improve upon the standard. It is also 
perfectly certain that everyone desires to be able to 
command the best service, and to have the standard con- 
stantly improved ; and since service cannot be obtained 
unless service, or its equivalent, is rendered in return, there 
is an ever-present need and opportunity for progress and 
for increased efficiency. 

Plenty is a necessary corollary of peace. The war being 
now a thing of the past, the scarcity which was bound to 
exist in war-time, ought to disappear. Hence the needs of 
the present age have to be expressed as a need for one thing 
—increased production. The necessity for a much greater 
supply of commodities of every kind, with the consequent 
cheapness and encouragement of demand which would 
follow, is obvious to most people, and the fallacy involved. 
in the policy of restriction of output must, one would 
think, be at least equally obvious—not least so to those 
who advocate its practice. 

It will generally be found, however, that when there 
are two sides to the question, a fallacy or wrong policy en 
one side is the complement, or counterpoise, of some corres- 
ponding wrong policy on the other side. Two wrongs do 
not make a right, but an attempt by one opponent to harm 
another usually brings the appropriate retaliation. 

Applying this principle in the case of restriction of 
output, the corresponding error on the other side is not far 
to seek ; it is the restriction of reward. This may be mani- 
fested by the cutting of the piece-rates of manual workers, 
by the imposition of a limit to the possible earnings of 
salesmen, by a flat-footed declaration that no man is worth 
more than z pounds a year, or in a number of other ways, 
all bringing about the same result. Until this attitude on 


the part of the employer is eradicated, and every attempt at - 


a standardisation of remuneration at a definite level ig 
abandoned, it will be useless to expect the worker, whatever 
his rank, status, or office, to accept the wages to which he 
knows he is justly entitled, while still placing complete 
reliance on the integrity of his employer. It is wrong, 
absurdly wrong, to decree that any particular class of 
worker shall be hovering continually around the poverty 
line, and frequently dropping below it ; but this wrong is 
only one manifestation of the most serious error it is 
possible for mankind to commit. That error is, to attempt 
to obstruct the path of progress. Al} profess to desire progress, 
and if pressed to define their meaning, will probably give 
an answer to the effect that the whole world is progressing 
by reason of scientific discovery, the spread of Christian 
teaching and practice as to the relations between man and 
man, nation and nation, and that progress in this sense is 
eminently desirable. Quite so; no sane person would 
wish to dispute it. But the progress of the world is the 
progress of nations, and the progress of the nation means, if 
it means anything at all, the progress of the individuals 
composing the nation. And it means the progress of all 
those individuals—not some of them, not merely a chosen 
few, but all, from top to bottom. How fatuous, then, is 
the attempt to say to this or that group, this or that class 
of worker: ‘ Thus far shalt thou go, and no farther ! ” 
The joint control of industry is one of the most 


‘prominently discussed subjects of the day. The proper 


apportionment of the profits arising out of industry is 
closely associated with this problem of control. There is a 
considerable degree of concurrence of thought, except from 
extremists on either side, that the worker must share in the 
control and direction of, and the reward resulting from, 
industry. The main question of the moment, then, 
becomes : “ How is this to be effected ?.” 

The Higher Production Council has revently issued a 
pamphlet descriptive of a scheme which has been tried, 
apparently with considerable success, at the works of 
Messrs. Priestman Bros., Ltd. Briefly, the scheme 
endeavours to give every employé an interest in the increase 
of output. A standard is first determined, based upon the 
average of previous output over an agreed period, The 
method of calculating the output is also agreed—in the 
case under notice it is plain tonnage. The rate of 
remuneration of all the persons employed is presumed to be 
standard for the standard output. If the standard output 
increases by, say, 20 per cent., every individual employed 
receives for the next four (weekly) pay days an addition of 
20 per cent. to his or her standard wages. The scheme is 
stated to have resulted in an average increased output of 
50 per cent., with variations between 21 per cent. and 
80 per cent. If the output falls below the standard, the 
deficit must be made up in the following month before the 
excess is arrived at. 

This scheme seems to us to have much to recommend it. 
One particularly good feature about it is that the office 
staff is included. There has been in some quarters in this 
country a disposition to neglect the staff and to belittle 
their share in the result. It is, however, being driven 
home even to the more conservative minds that the propor- 
tion of staff employés to manual workers is smaller 
in this country than it is abroad, and the inference 
is inevitably to be drawn that the brainworkers of 
this country have borne more than an equitable share of 
the load. ‘Iheir share in the reward has been disgracefully 
below what is right and reasonable, and for this reason we 
welcome heartily any scheme which has a tendency to 
redress this unjust state of affairs. 

It is difficult to lay down a scheme for the whole of 
industry. The Industrial Parliament, whose future seems 
to have been so foolishly jeopardised on the very threshold 
of its existence, would have to devote much time and anxious 
thought to this question, before anything of the kind could 
be devised, and even the theoretically most perfect scheme 
would prove in practice to need a great deal of adaptation 
to any given set of circumstances. There is no difficulty at 
all, however, in the way of any individual firm trying out 8 
similar plan to that described, in its own works—it woul 
cost nothing to try it, and could not do any harm, while 1t 
might do much good. 
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The successful solution of the industrial problem will be 
best achieved by the conscientious effort of every individual 
to promote co-operative action, and to evolve a solution 
fitting the case nearest to him. The coalescing of a number 
of successful schemes, each working well in some direction 
or another, is a problem of an entirely different kind from the 
evolution of a cut-and-dried project intended to cover all 
the ground. : 


THE paper on this subject which 
Captain J. M. Scott Maxwell read before 
the Institution of Electrical Engineers, 
last week, was not only timely and necessary, it was also 
ably conceived and handled with a breadth of view and 
human sympathy which do credit to the author, whose 
enthusiasm, moreover, shines forth on every page. So 


Scientific 
Management. 


many and so gross misconceptions surround the subject in 


this country that a clear and well-informed account of its 
true significance and aims was urgently required, and we 
trust that Captain Maxwell’s essay will receive the widest 
possible circulation amongst all classes, not only of the 
engineering industries, but also of the public in general ; 
it carries a message to everyone, from the Prime Minister to 
the labourer, but, above all, to those engaged in every 
branch of industry. Mr. Atkinson stated that some had 
raised objection to the reading of the paper on the ground 
that it dealt with a “ political ” matter, and therefore was 
uot suitable for discussion by the Institution ; when will 
that “ King Charles’s head ” be finally buried? There is 
no subject of more pressing interest to the members of the 
Institution and of the nation at large than that of increased 
production ; the Institution lives on industry, and the 
keenness of the members to take part in the discussion 
amply justified the author’s belief that it was an appropriate 
matter for debate. We are pleased to know that the paper 
ie come before several other Centres of the Institution 
also. 

We have in recent months devoted many pages to the 
ares dealt with by the author, regarding them as of 
the first importance to our readers in these days, when 
every endeavour should be made to extract the utmost output 
from human cffort. We do not hold that the utmost effort 
should necessarily be extracted from human labour—far 
from it; that is a totally different thing, though many 
seem to be unaware of the fact. The point that we would 
emphasise, in agreement with the author, is that waste of 
all kinds should be eliminated—waste of effort in particular. 
As Captain Maxwell shows, and as numerous writers have 
shown before’ him, scientific management is directed to that 
end, and tends to reduce human effort whilst greatly 
increasing output. 

The author advocates the adoption of scientific principles 
throughout the organisation of the State—a very desirable 
reform ; but we fear it will be long before that aspiration 
will be realised. The dead hand of an obsolete system of 
training for State administration lies too heavily on the 
heart of the nation to permit of any speedy change of that 
nature. The traditions of Oxford and the public schools, 
which know not science, but worship the god of things that 
have been, oppose a formidable barrier to the path of scientific 
progress, and our governing classes are always a generation 
behind the times. 


Ir would be interesting to learn who 
are the foreign purchasers of German 
machinery who are referred to in the 
annual report of the Berlin A.E.G. for 1918-19. As will 
be seen from the abstract of the report given in another 
column, the directors state that the demand for the com- 
pany's products on the part of neutral countries, and of 
“ hitherto hostile countries,” shows that German industry 
“still enjoys its former esteem.” It is comprehensible that 
su-called neutral countries are ready to accept machinery 
and plant dumped by Germany ; itis also easy to understand 
France receiving Teutonic manufactures for a time, solely 
by way of partial reparation for German evil deeds in France, 


Who are the 
Buyers ? 


and for the purpose of expediting the work of industrial 
reconstruction ; but is there anybody in his rational senses 
in Great Britain or Italy who would dream of knowingly 
buying from Germany any machinery or plant which can 
be produced in these two countries with native materials 
and native labour? If, however, there are any articles 
which we cannot turn out at home, our first duty is to 
approach Allied countries ; failing these, we ought to apply 
to neutral countries, and only as a last resource should we 
take into consideration the question of importing machinery 
and plant from a country which has been sufficiently skilful 
to keep the drenching of blood outside its own territories, 
at least, in so far as the West of Europe is concerned. But, 
after all, is there really anything which the Germans can 
make which cannot be produced equally well, if not better, 
in Great Britain ? | 


- Mr. GEORGE WILKINSON has for many 
years made a special study of methods of 
economising heat, and. has put forward 
strong views on this subject on various occasions. 
Naturally, therefore, he is deeply interested in the pro- 
posals fathered by the Coal Conservation Sub-Committee, 
and supposedly embodied in the Electricity Supply Bill, with 
the object of conserving the nation’s coal. He has a big 
target for his artillery—no less than the waste of 80 per 
cent. of the heat value of the coal used to generate elec- 
tricity with the aid of steam, which must be admitted by 
all to be a deplorable proceeding —and elsewhere in this 
issue he commences an article in which he sets forth 
the methods by which he would utilise the heat of the coal 
to better advantage. Whether the internal-combustion 
engine is a possible alternative to the steam turbine, or no, 
it is undoubtedly desirable to leave no stone unturned in the 
search for higher efficiency, and to keep in the forefront the 
urgent necessity of promoting economy of fuel. 


Fuel 
Economy. 


THE daily Press gives particulars of 
important changes in the system of 
administration of British railways, which, 
“it is understood,” the Government proposes to carry out. 
The country is to be divided into districts, and the independent 
management of the existing companies is to be replaced by 
district management. It is hoped to do away with dupli- 
cation and overlapping, and to effect improvements in 
standardisation. There is undoubtedly ample scope for 
economy in these respects, but the process of changing the 
system will involve even greater difficulties than the 
reorganisation of electricity supply, owing to the fact that 
all the railways are irterconnected and interdependent. 
However, if the managers bear in mind that the public 
benefit is the first consideration, and loyally work with that 
end in view, we may look forward to valuable reforms. 

A less welcome announcement, but one which, under 
the circumstances, was inevitable, is that the rates for the 
transport of goods will be increased by an amonnt of 
50 or 60 per cent. Obviously this will directly affect 
the cost of fuel for electricity supply, and the relative cost of 
electrical transmission and transport of coal. As Mr. Pearce 
pointed out in his paper before the I.M.E.A. in June, an 
increase in the cost of coal diminishes the advantage of 
transmission from a distant super-station, and reduces the 
distance of economical transmission. 

An important feature of the railway situation is the 
agreement which Sir Eric Geddes has made with the Trade 
Unions, by which the latter are given a share of the deter- 
mination of wages and conditions of service by representa- 
tion on a Central Board and a National Wages Board, and 
agree that no strike shall take place on account of a dispute 
until one month after the matter has been referred to the 
latter Board. The Unions are also to be represented in 
the proportion of one in four on the Advisory Committee 


Rallway 
Rates. 


dealing with the control of the railways in general. The 


significance of these changes cannot be ignored; they are 
among the first fruits of the new order of things, and we 
trust that the happiest results will ensue from these 
beginuings, , 


pe 


great advantage. 


‘chronous motor is the simplest and cheapest one, 
and in its modern design will find in the near future 
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SELF-STARTING UNITY-POWER-FACTOR SYNCHRONOUS MOTORS. 


‘THE grave disadvantages under which every elec- 


tricity supply company has to run, when its load is 
of low power factor, is well known, and needs no 
further comment. Mr. E. W. Dorey’s article on its 
improvement is, therefore, highly welcome, and 
points out a direction in. which important economies 
for both supply undertakings and consumers may be 
affected. 


The main reason of deplorably low power factors 


seems to be mostly due to the indiscriminate installa- 


tion of induction motors, very often running much 
below their rated output with corresponding low 
power factors or chosen for’ such low speeds as to 
have the same effect. As is well known, synchron- 
ous condensers, static condénsers, phase advancers, 
and vibrators are in all such cases most effective, 


but also very expensive remedies. 


A better and less costly solution is, however, to 
tackle the trouble at its root. Only motors with the 
best inherent characteristics regarding power factor 


‘should be used. For larger sizes and slow speeds, syn- 


chronous motors, induction motors with secondary 
excitation from D.c. sources, or phase advancers 
would offer a much superior and more economical 
solution than odinary induction motors. Where 
variable speeds are required, A.c. commutator 
motors and their combinations will be employed to 
Of all these machines the syn- 


a field of application for most industrial drives, 
where until lately only the induction motor came 
into question. 

Synchronous motors suffered in the past from the 
drawback that they were very troublesome to start 
and to synchronise with the supply or when self- 


starting, possessed only a very low starting torque. 
‘They were always known as the most efficient 


machines, of rugged construction; capable of hand- 
ling heavy loads, and able to operate on unity or even 


leading power factor, but all these advantages were 


overshadowed by their poor starting qualities. Re- 
cent developments, however, have made the modern 
synchronous motor as easy, simple, and efficient 
in Starting asan ordinary squirrel-cage induction 
motor, without impairing its favourable inh rent 
characteristics. Wherever they have been installed 
they have given splendid service, and effected impor- 
tant savings. Already several large American supply 
companies, which have recognised the importance 
of high-power-factor operation, have ruled that they 
will allow above 100 H.P. nothing but synchronous 
motors on ordinary loads, not requiring heavy and 
frequent starting. It is most probable that this type 
of motor will play an important role in the future 
industrial drive, and it will thus be of interest to 
analyse the different features of the synchronous 
motor more closely. 

The synchronous motor is, in principle, an in- 
verted alternator, usually of defined pole construc- 
tion. If provided with solid poles, and the stator 


. connected through an auto-transformer to the supply 
.the machine will start up readily under light load. 


speed up, pull itself into step at synchronism, and 
run as a reaction machine. The necessary torque 
on starting is furnished by eddy currents induced 
in the pole faces. Very often, however, this type 
of machine runs only up to about half synchronous 
speed (especially when the field windings are short 
circuited), and is unable to accelerate further without 
assistance. With laminated poles the motor is just 
able to start up with twice full-load current. 

When the pole faces are provided with a squirrel- 
cage winding the motor will start up like an ordinary 
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induction motor, and as such run up to a speed cor- 
responding to its rated slip. Unnke an induction 
motor, however, it will not remain running at this 
speed, but due to its defined pole construction will 
draw itself into synchronism and carry considerable 
load even without excitation while acting as a re- 
action machine. 

If the rotor of the synchronous motor is of the 
cylindrical type, it cannot be brought into step with 
the line until it 1s excited. The defined pole con- 
struction, however, offering paths of varying re- 
luctances to the alternating flux endeavours to put 
the field poles in a position of minimum reluctance 
with reference to the flux, thus pulling itself into 
step. 

The starting of synchronous motors can most 
conveniently be studied by using the well-known 
circle-diagram. Its construction is the same as for 
the induction motor, but of course its proportions 
are different, due to the very big wattless component 
of the no-load current, and the low no-load power 
factor of these machines. 

Besides having a good starting torque, synchron- 
ous motors must be able to run into step under con- 
siderable load, and thus require to have also a good 
pull-in torque. High starting torques, however, can 
only be attained at the expense of the pull-in torques 
by the ordinary squirrel-cage winding. It can easily 
be seen that the lower the slip speed at the pull-in 
point, the higher the required torque to pull the 
rotor into step. Thus high resistance damper-bars, 
although increasing the initial starting torque, re- 
duce the pull-in torque through their slip, i.c., lower 
speed at the pull-in point. 

Nevertheless squirrel-cage windings of different 
materials offer a handy way to vary the starting 
characteristics very materially, by designing them 
for a definite slip, corresponding to the pull-in torque 
required. Such windings will then develop maximum 
torque on different slips for different resistance 
materials, and it is obvious that the maximum torque 
will exist at standstill for a certain critical squirrel- 
cage resistance. 

The design of the distribution of the squirrel cage 
also affects the starting performance very much. 
If placed on a pole span of about 65 per cent., such 
as is used generally for alternators, both the starting 
and the pull-in torque will be moderate. Certain 
American firms use one or more floating bars be- 
tween the poles, thus improving somewhat the 
poorly distributed squirrel-cage winding. A better 
solution now adopted by most manufacturers is to 
increase the pole embrace to about 75 per cent. of 
the pole pitch. This allows a much better distribu- 
tion of the squirrel-cage winding, and reduces at 
the same time the equivalent air-gap, and with it 
the amount of necessary excitation. The extent of 
the pole span and its shape is, in the alternator, 
limited by the field leakage permissible when running 
at low lagging power factors, and by the required 
wave form. Synchronous motors for operation at 
unity and slightly leading power factors are not 
bound to the same extent to design their pole-faces 
principally to get a larger number and a much better 
placement of the slots for the damper. | 

In using an ordinary alternator as a synchronous 
motor by simply supplying its pole faces with a 
damper winding, good starting features can hardly 
be expected. Manufacturers using the same field 
pole design for both alternators and synchronous 
motors cannot take full advantage of all the oppor- 
tunities offering better starting performances. The 
latest improvement in synchronous motor design 15 


_the use of double and triple squirrel-cage windings, 
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such as are used in the well-known ‘ Boucherot ” 
motors. Their function and construction are similar 
to those of compound squirrel cages. The first 
winding nearest the air-gaps is of high resistance 
and low reactance, the second winding, placed in 
slots below, is of medium resistance and reactance, 
and the last winding in the bottom slots is of low 
resistance, and since it is to be embedded deeper in 
the pole punchings, its reactance is high. According 
to the starting condition double or triple squirrel- 
cage windings will be employed, but generally the 
somewhat simpler double one is found to be suff- 
cient for most cases. 

At starting, the full line frequency acts on tne 
squirrel-cage windings, and the high reactance wind- 
ing will thus carry very little current. The top 
winding of low reactance but high resistance, how- 
ever, will produce a high starting torque. As the 
motor runs up to speed, the frequency of the squirrel- 
cage currents will decrease and also reduce the re- 
actances of the lower windings. Heavier currents 
will begin to flow in those windings, first in the 
middle one, and later in the lowest squirrel cage, 
consequently the torque due to those windings will 
increase up to nearly synchronous speed, whereas 
the torque from the high resistance winding will 
quickly fall off with increased speed. 

Just below the pull-in point, practically all the 
torque is furnished by the low resistance squirrel 
cave, and the speed will correspond to the small slip 
of this winding. The difference between this speed 
and synchronous speed beiny small, approximately 
of the order of 3 to 4 per cent. the synchronising 
power will exert a good pull-in torque. 

The torque curve of such multiple squirrel cages 
shows a pronounced dip of minimum torque, which 
lies at about 30 per cent. slip with double and at 
about Io per cent. slip with triple squirrel cages, 
but it is usually possible to arrange the design to 
minimise this dip so as to make it of very little con- 
sequence for the successful starting of the machine. 

The provision of properly designed multiple squir- 
rel-cage windings on the pole span of synchronous 
motors will give very good starting features; such 
machines for heavy pull-in duty will start and pull 
into slips carrying a load amounting to 50 per cent. 
of full load with a k.v.a. input corresponding to 
about normal rating. Very likely in the near future 
improvements will enable us to build synchronous 
motors to start and pull in their full load with a 
K.V.A. input little exceeding normal full-load value. 

From the above it can be seen that the starting 
problem of the synchronous motor has so far been 
solved as fully to justify its wider application in the 
industrial field. 

It will be well, however, to point out at this stage 
that certain limitations to the use of synchronous 
motors cannot be overlooked. Services with extra 
heavy and numerous startings are unsuitable for 
Synchronous motors. The same must be said of 
load requiring speed variations. Furthermore, syn- 
chronous motors of outputs smaller than, say, 100 
H.P. are scarcely competitive with induction motors 
of good characteristics. 

Severe starting duties can still be handled by syn- 
chronous motors, if we adopt the use of clutches, 
either of the mechanical or the magnetic type. The 
latter ones have recently been much perfected and 
have proved most satisfactory in actual service. 
They allow also the use of fly-wheel effect on heavy 
fluctuating load such as experienced with rolling 
mills, crushers, &c. The motor itself, due to its 
soft magnetic coupling, allows for a very short 
Period the acting of the fly-wheel, but as the poles 
can only slide a little from their normal position 
without throwing the motor out of step, a clutch is 
always required to permit the fly-wheel to take its 
full share in carrying the load. 

Synchronous motors working under full load will 


run at highest efficiency when operating at unity 
power factor. Although they do not supply any 
wattless currents to the line, they are correcting the 
power factor of the system while running at unity 
power factor. They can be made to supply a certain 
wattless current to the line, but for the same mech- 
anical output their rating has to be correspond- 
ingly increased. The unity-power-factor synchronous 
motor is not suitable to run economically as a con- 
denser with zero leading power factor. 

Its field not being designed for this duty, will not 
carry the heavy field currents required for such 
operation, and the output of the machine would con- 
sequently have to be reduced. 

The methods of starting modern synchronous 
motors is comparatively simple and requires at pre- 
sent no more experienced operators than induction 
motors do. Compensators or auto-transformers 
are used to reduce the supplied voltage, so as to 
keep the starting currents within reasonable limits. 
During starting the field circuit acts like the secon- 
dary of a transformer, and very high voltages are 
induced which may break down the insulation or be 
dangerous to the operator. This applies particu- 
larly to field coils having many turns, such as re- 
quired, for higher excitation voltages. To guard 
against this, the field system is usually during the 
starting period short circuited over a discharge re- 
sistance or broken up into sections and short cir- 
cuited. Sometimes the field is left permanently con- 
nected across the armature of its exciter; if the latter 
is direct coupled or belted to the synchronous motor, 
the excitation will build up with the motor speeding 
up, and if of sufficient strength pull the rotor into 
step with the proper polarity. It is in all cases pre- 
ferable to excite the field, while the motor is still 
on reduced voltage. This allows the rotor to slip 
back by one pole if of wrong polarity without caus- 
ing too heavy a shock. The changing over from 
reduced to fuil voltage should be made as quickly as 
possible, otherwise the rotor will drop back too much 
and cause a severe shock to both the machine and 
the system. 

An ammeter of the D’Arsonval type in the field 
circuit will be found very useful, as it shows very 
clearly when the motor pulls into synchronism. 

Relays for changing automatically trom reduced 
to full voltage have been used for some time with 
much advantage, and probably before very long com- 
plete automatic starting devices will be put on the 
market, which will demand no skill whatever to 
start a synchronous motor in the quickest and most 
efficient manner. 

Once the motor is connected to the line little more 
attention is required. The machines are now usually 
designed not to require a rheostat for controlling 
the field excitation, and the exciter of present-day 
construction needs little looking after. The heavy 
squirrel cages necessary for starting purposes have, 
furthermore, abolished troubles due to hunting on 
load variations (a bugbear in the past for this kind 
of machine). 

A few special points in favour of synchronous 
motors are their high overload capacity, high efh- 
ciency, and large air-gaps. The momentary over- 
load of these motors with normal excitation is very 
great, usually several 100 per cent. of full load rat- 
ing, and they are limited in this direction more by 
the heating of the motor than by anything else. 

The efticiencies of synchronous motors surpass 
those of corresponding induction motors in nearly 
every case by several per cent., especially at lower 
speeds. For large outputs, for which these machines 
are most suitable, every single point of increased efti- 
ciency represents an important saving, which in the 
course of a year's operation will amount to many 
hundreds of pounds. 

One of the weakest points of high-power-factor 
induction motors is their small air-gaps, which 
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through the wearing of bearings may lead to endless 
troubles if not constantly inspected and corrected. 
Synchronous motors possess three to five times 
larger air-gaps than induction motors, and troubles 
in this respect are practically unknown. 

From what has been said above, there appears to 
be reason to believe that unity-power-factor syn- 
chronous motors should in the near future find a very 
wide application and supersede before long ordinary 
large induction motors almost completely. The 
great importance of maintaining high power factor 
has begun to be recognised also in this country, and 
power supply authorities may be expected to do their 
utmost, particularly at this time of high wages and 
coal prices, to effect all possible economies. The 
synchronous motor will be found to be a most desir- 
able load for the supply company, helping to improve 


the existing power factor where induction motors 
would impair it still further, and acting at the same 
time as a most useful voltage regulator. From the 
user’s point of view, motors of unity power factor 
will often enable him to obtain power at reduced 
rates, besides the direct saving due to their superior 
efficiencies. 

In first cost synchronous motors above 100 H.P. 
output and below speeds of 500 R.P.M., will generally 
compare favourably with that of corresponding in. 
duction motors. However, these motors have been 
up to now regarded as more or less special machines 
by their manufacturers, and there seems every prob- 
ability that with their introduction into the industry 
their prices could be reduced considerably, their 
construction being comparatively simple and their 
weights less than those of other machines. 


- ` 


NATIONAL ELECTRICITY SUPPLY AND FUEL ECONOMY. 


By GEORGE WILKINSON, of Harrogate. 


THE report on “South Yorkshire Electric Power 
Supply,” and the meagre details which have already 
appeared in the Press regarding the Nottingham- 
shire super-station scheme, put us into possession 
of the leading principles upon which the Govern- 
ment experts are setting out to achieve the desirable 
end of cheap and ample electric power for all. 

The object is a worthy and urgent one, but the 
methods proposed for its achievement call into play 
serious misgivings in the minds of many engineers 
who have devoted their best days to the problems 
of electricity supply and kindred subjects. ` 

At this critical juncture of our national life some 
of the questions which arise and clamour for a con- 
vincing answer in the affirmative, are as follows: 
Is the policy revealed in these epoch-making schemes 
one which can be justified in the hght of present-day 
knowledge? Are the schemes on lines which will 
prove themselves sound at the end of, say, five years, 
when the immense capital involved is either already 
expended or irretrievably pledged? Are the methods 
such as can be commended having in view the neces- 
sity of conserving our great national asset, to wit, 
coal? Such questions—and they are important and 
far reaching—find no satisfactory answer so far as 
these huge Midland schemes are concerned. 

Some problems involved in the economic distri- 
bution of so large an amount of electrical energy 
‘from one or two centres over so wide an area of 
country are as yet unsolved, and the apprehension 
of numbers of well-known electrical engineers on this 
head alone should give pause before actual commit- 
ments are entered into. It is possible that the neces- 
sary capital expenditure for distribution alone will 
serve to nullify all the alleged economic advantages 
of super-station practice. On this aspect of the case 
the writer offers no criticism except to suggest that 
it is serious enough to call for close investigation 
by a board consisting of well-known and indepen- 
dent engineers who have already actually designed, 
laid down, and operated electrical networks of con- 
siderable extent. . 

It is assumed that plant will be erected to extract 
the valuable by-products from the coal prior to its 
‘combustion, after which the resultant gas, coke, and 
possibly heavy oils will be used for steam produc- 
tion in the best type of boiler plant; also that large 
‘and economital turbo-generators are to be used for 
the electric veneration. 

While these refinements will result in a better 
economy in the super-station than is obtained in 
many present-day works of smaller size, the whole 
position calls to mind the case of the man who 
laboured diligently to stop the small leak at the 


spigot, while he lost sight of the huge leakage at 
the bunghole. ; 

In the case of the Nottinghamshire super-station 
it is stated in the public Press that when full equip- 
ment is reached, at an estimated cost of over 
£14,000,000, the works will consume 1,500 tons of 
coal a day, and will require no less than 14,000,000 
gallons of cold water per hour for condensation 
purposes. 

Divested of technical detatls, and stated in simple 
language, it amounts to this: The super-stations 
on the lines projected will be so prodigal of heat 
energy that they must perforce be situated either 
on the sea-board or on the banks of our mightiest 
rivers, where alone a heat-absorbing medium can 
be found in sufficient volume to destroy the immense 
amount of heat which must be thrown away. 

Having these facts in mind, it is difficult to main- 
tain a claim either to cheap electricity supply or to 


a wise use of our precious coal resources. 

Put in another way, and employing round figures 
which are near enough to emphasise the crucial 
point under discussion, it may be stated that for 
every 5,000 tons of coal, or its equivalent, consumed 
1,000 tons will be lost in producing steam in the 
boiler plant, 3,000 tons, or 60 per cent. of the total, 
will be thrown into the water, and 1,000 tons only 
will appear in the shape of useful electrical energy. 

In this connection it should be prominently borne 
in mind that our houses, factories, public buildings, 
wash-houses, laundries, and the like, are in need 
of this heat; in such places it can be most usefully 
employed. If so employed it will save large amounts 
of fuel at present consumed in our buildings under 
most extravagant conditions, it will secure a cleaner 
and more healthful atmosphere in areas where the 
population is dense, greatly decrease labour, especi- 
ally in the domestic domain, and last, but not least. 
provide a substantial revenue as a by-product of 
electricity supply. In the course of time when 
national electric supply concerns develop throughout 
the country it would allow either substantially more 
coal for export to the towns of our needy Allies, or 
serve to husband the coal resources at home. 

Much more might be written on this topic, but 
enough has been stated to justify the plea that the 
present projects for national electricity supply should 
Le amended in favour of methods more economical 
of coal, and capable of meeting other pressing 
public needs in addition to cheap electric supply. 

Following on this destructive criticism, it is neces- 
sary to look for proposals for supplying cheap elec- 
trical energy with a more rational use of the national 
fuel resources, Obviously the 20 per cent. loss in 
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the boiler house, and the 6o per cent. loss in the 
cooling water, are the items to be dealt with, if true 
and not relative fuel economy is to be realised. 
The first loss may be met by disposing of the 
boiler house, and the second, which, when once 
realised in its bearing on national prosperity, is of 
staggering dimensions, by dispensing with the con- 
densers. Both these desirable ends can be met by 
substituting some form of internal-combustion 
prime mover in place of the steam turbine. This 
somewhat startling and drastic proposal will be met 
immediately by the objection probably emphatically 
expressed, that there are no such prime movers in 
existence powerful enough for the work involved. 
On this point more later, but, in the meantime, it 
is useful to consider what the possibilities of such 
plant are, taking the figures and data furnished by 
plant in the sizes already in operation. In the case 
of both oil and gas engines of good design, working 
under proper conditions, it is found that a useful 
ettictency of over 30 per cent. can easily be obtained; 
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thus for generating sets of equal output an increased 
efhciency round about 10 per cent. may be realised, 
as compared with steam-driven sets for the amount 
of fuel consumed. 

Independent published tests show that such prime 
movers dissipate about 30 per cent. of the heat of 
the fuel through their cylinder jackets into the cool- 
ing water, and 35 per cent. to 40 per cent. in the 
Spent gases exhausted to atmosphere. This repre- 
sents in round figures two-thirds of the total heat 
of the fuel consumed. Fortunately, however, it is 
dispensed by the engine in such a way fhat at least 
6o per cent. of this heat can be recovered and use- 
fully employed for industrial, public, and domestic 
Purposes in substitution for the large quantities of 
coal at present used for precisely the same work. 

The relative useful work obtainable by electric 
Power houses equipped with internal-combustion 
engines and steam plant with condensers is approxi- 
mately set out in diagrammatic form in figs, 1 and 


2. In fig. 1 60 per cent. only of the heat discharged 
to the water jackets ‘and in the exhaust gases is 
represented, and a loss in heat transmission of 50 
per cent. is allowed. Comparing the two diagrams 
they show for every 5,000 tons of fuel consumed 
the useful employment of 2,550 tons of fuel in the 
case of internal-combustion plant with heat distribu- 
tion, as against 1,000 tons in the case of steam tur- 


bine plant. 
(To be concluded.) 


CLASS DISTINCTIONS IN THE FACTORY. 


By WILLIAM J. HISCOX. 


THE industrial troubles of the last few months have 
let loose a lot of wild talk about ‘‘ Capital and 
Labour,” Employer and Employé,” “The Worker 
and the Manavement,”?” and so on, the inference 
being that in each group the one factor is antagonis- 
tic to the other. It is the extremists on both sides 
who, with deliberate intent, are insisting that the 
gulf which divides the classes cannot be bridged, 
and who, by their speeches and writings, are en- 
deavouring to draw to their respective banners, not 
merety the discontented, but also the great mass of 
fair-minded, level-headed people belonging to the 
class the extremist presumes to represent. | 

It may be that the ‘tactics employed meet with a 
certain amount of success, though it is in many cases 
disgust at the methods employed by the extremists 
of one class which drives the fair-minded man of the 
other class into the arms of his own extremist. 
Thus, many an employer has joined forces with 
other employers whose methods are repugnant to 
him, simply because of the intolerable demands of 
his men, whilst, on the other hand, men have been 
forced to enrol under the banner of the extremist on 
account of the tyrannical and high-handed methods 
of the employer. 

The catchwords quoted above have therefore some 
significance to the industrial population of this 
country, and in the engineering section, in particu- 
lar, feeling is very acute. Yet it is in this section, 
probably more than any other, that, with a little 
reasoning, these phrases could be rendered almost 
meaningless, for the classes are so intermingled that 
it is almost impossible to differentiate. It will be 
observed that the word “almost ” is used, for it is 
not intended to convey that under our present system 
of society it is possible, even in an engineering: fac- 
tory, to establish Utopia. Personal interest is still 
the first consideration of all of us, and until this is 
toned down with a measure of appreciative regard 
for our fellows, class distinction must exist in some 
shape or form. 

In everyday life society is divided into classes— 
the aristocracy, the middle classes (sub-divided into 
the upper and lower), and the working classes. 
These are fairly distinct, except that that portion of 
the working classes whose labour is remunerated 
with a salary is regarded as belonging to the middle 
classes, leaving the working classes to be repre- 
sented by wage earners. 

In the engineering factory the class distinctions 
are no less marked. We have the aristocracy (the 
directors), the middle classes, this time sub-divided 
into three (the high management, the subordinate 
officials, and the administrative staff), and the work- 
ing classes. Class in the factory is determined by 
position, and not by the amount of remuneration for 
services rendered, for under present conditions many 
of the workers receive more than their foremen 
(although the latter are placed in the higher cate- 
gory), whilst in the main the remuneration extended 
to the administrative staff is quite eclipsed by that 
which falls to the lot of the average worker.. 
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Whatever may be said regarding the merits or de- 
merits of any specific industrial dispute, it cannot be 
gainsaid that snobbery has a most important bearing 
on the case, and the reason why, in many cases, a 
dispute cannot be settled amicably, without resorting 
to extreme measures, is due to disinclination on the 
part of the disputants to take each other seriously, 
on account of (workshop) reputed social inferiority 
or superiority. Snobbery is the nation’s besetting 
vice, and it is as prevalent amongst the working 
classes as amongst the other classes of society. 

It may be said that the positions created to ensure 
an efficient factory organisation must be maintained, 
‘but they can better be maintained by dignity than 
by snobbery. There is a world of difference between 
the two, and the relative effects are most marked. 
The position maintained by dignity is strengthened 
by self-respect, which is only possible when the 
respect of one's fellows is gained. One does not 
need to see eye to eye with the other in order that 
respect may be engendered, and although for the 
moment the policies of the two are antagonistic, it 
may be that mutual respect will bring the matter 
to a common ground, and a satisfactory settlement 
will be effected. . 

And the snob? No matter what position he oc- 
cupies, he cannot command respect. He may have 
his satellites, creatures cast in the same mould as 
himself, who fawn upon him and flatter him. But 
respect? How can he have respect for them or they 
for him, and how can he gain the respect of the 
honest man? He is mistrustful, and he is distrusted. 
If those under him endeavour to make a move in 
the right direction he is suspicious. If he is fired 
with the ambition to do a straight turn he is sus- 
pected. Small wonder, therefore, that industrial 
unrest is prevalent, with such a state of affairs exist- 
ing in the factory. 

This may be termed snobbery in high places, as it 
affects people on the-lower plane; but it also exists 
between people of ostensibly the same class. The 
foreman who is a snob to his men is a snob to his 
fellows, fawning upon the powerful and expressing 
contempt for the weak. A room must be set apart 
in the works canteen for the foremen, and a separate 
table in the separate room for the foremen of high 
degree. It is on record that in one large establish- 
ment the only two heads of departments who visited 
the canteen for a certain meal each day sat at dif- 
ferent tables, owing to social distinction. | 

The chasm between the manual worker and the 
clerk is too well know: to need demonstration, and 
we may therefore pass to the class distinctions 
amongst the workers (i.e., the wage earners). It 
would be thought that here, at any rate, snobbery 
would not find a place, but as at the top, so at the 
bottom. We had a fine example of it during the 
war, when the *‘ skilled” men Llew. their trum- 
pets, and told the world they were not as other men. 
And the feeling is there to-day. What qualified 
turner is prepared to accept the qualified miller or 
driller as an equal, or what machine hand in any 
capacity is prepared to place the shop labourer on 
his own level? And yet, in many cases, it was only 
by an accident that the positions were not reversed. 
One had the opportunity, and the other did not, 
and yet the labourer may be a far better man at 
his work than the mechanic is at his. 

So much for this; and now the question arises, 
“ What does it all imply? ?” Again taking the en- 
gineering shop as the basis of the argument, it is 
evident by the foregoing that class (or grade) dis- 
tinction amongst the workers is to a very great 
extent the cause of the snobbery which is made 
manifest higher up the scale, seeing that the factory 
officials are recruited from the ranks of the workers. 
It is important, therefore, that the elimination of 
class distinction starts at the bottom, and when this 
has been accomplished amongst the workers the 


works manager? 


evil will have received a mortal blow. At the 
moment. it is being fed at the bottom, but when 
this source of supply fails, the top must speedily 
wither. The officials of to-morrow will be recruited 
from the rank and file of to-day, and if from the 
latter snobbery and class distinction, are elimin- 
ated, the probability of the evil cropping up in the 
higher sphere may be considered very remote. 

A man may rise above his fellows, on account of 
his natural abilities, but this does not give him the 
right to despise those less gifted than himself. So 
it is that when he is promoted to the position of fore- 
man, he must remember that he is still a worker (in 
the best sense of the word), and that his fellows of 
yesterday are the same fellows to-day, who rejoice 
in his success, and who add to their regard the 
respect due to the position he now adorns. A feel- 
ing in the workshop such as this would. clear away 
all misunderstandings, disarm suspicion, and estab- 
lish an atmosphere of kindly toleration, thus making 
it possible for differences to be discussed and ad- 
justed without the bitterness and animosity now, 
alas, too often displayed. 

We talk loosely of the employer and employe, 
implying that they constitute two separate and dis- 
tinct classes, but in the modern engineering factory 
again the fallacy is exposed. The works manager, 
regarded by the workers as the employer, is in reality 
a paid servant of the company-—-an employé. The 
foremen, who possess the power to engage or to 
discharge a man, without reference to the higher 
authorities, are employers, just as much as the works 
manager. Yet they are at the same time employés, 
and, further, they are from the ranks of the workers 
themselves. A fitter to-day, entitled to no special 
consideration in respect of his continued employ- 
ment, is at the mercy of his foreman. To-morrow 
he is a foreman, possessing power which transforms 
him into an employer, and yet, at the same time, as 
a paid servant of the company—an employé—he 1s 
not immune from dismissal, at the hands of a higher 
authority, who is also an employé. 

When once this is thoroughly assimilated, it will 
be seen how ridiculous these catch-phrases are, and 
the management and the workers’ cry is another 
case in point. What constitutes the management in 
the up-to-date electrical engineering factory? The 
He is but a unit. And his assis- 
tants? But who are they, and when is the limit 
reached?’ The manager, the technical staff, the com- 
mercial staff, the administrative. staff, the shop fore- 
men, under foremen, and charge hands! But why 
stop there? Would it not be fairer to say that the 
works management is not tomplete unless it em- 
braces the whole of the ** workers,” whether manual 
or otherwise? 

“ Capital and Labour’’! Is it not the ambition 
of every worker to save a little and invest it? He 
earns the money in the first place, but does he earn 
the dividend that accrues from his investment? 
Whether he invests in the Post Office, insurance 
company, building society, or in an engineering 
concern the same principle applies. He is a capitalist, 
and he cannot get away from the fact. Trade unions 
do not hoard their members’ contributions in long 
stockings. They invest them, and, in spite of their 
hostility to the capitalist, they have no compunction 
in drawing the dividends, thus transforming every 
member upon the books into a capitalist. Has it 
not been reported that the railway men’s union has 
money invested in railway stock, and is it not illo- 
gical, therefore, to speak of Capital and Labour as 
antagonistic ? | 

Many thousands of workers have their shilling or 
half a crown “on a horse,” as a speculation, and if 
they “spot a winner,” their winnings are regarded 
as a remuneration for the risk incurred. Many 
thousands more gamble with the insurance com- 
panies. If they die before the appointed time, they 
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win; if they don’t, they lose. So it is with any man 


who invests money in a business, and he. receives a- 


dividend proportionate to the risk incurred. 

It is not the writer’s intention to champion any 
one class, but merely to point out how intermingled 
the so-called classes are, in the engineering industry, 
at all events. -Doubtless in the past the gulf divided 
the employer and employé, and in many small con- 
cerns to-day,. where the principal actively conducts 
his business, the old definition of ‘‘ master and man ”’ 
still holds good: The whole trend of modern fac- 
tory organisation, however, aims at the elimination 
of this definition, and it is certain that with com- 
monsense reasoning, industrial unrest can to a very 
creat extent be obviated. ‘The writer, as the head 
of a department, is an employer, and also a member 
of the management. As such, he has certain re- 
sponsibilities. and also privileges. These, however, 
do not blind him to the fact that (in spite of his 
position) he is a paid servant of the company—a 
worker. 


TRAINING IN ENGINEERING. 


THe Ministry of Labour thinks it desirable to make the fol- 
lowing announcement in order to explain to candidates for 
training and’ to the public the reasons why there has been 
difficulty in giving training under the training-grant scheme 
in the engineering trades, and to remove any misunderstand- 
ings which may exist in the minds of members of the trade 
unions concerned. 7 

This training-grant scheme was devised in the interests of 
resettlement to restore the supply of men of higher profes- 
sional, business, and technical attainments, by selecting for 
training at State expense ex-service men whose preparation 
for civil careers has been prejudiced by their war service, 
and whose family circumstances do not permit of their under- 
taking training at their own expense. The. scheme covers 
practically all professional, commercial, and business occupa- 
tions. In the interests of the nation and of the individuals 
concerned. it is considered that ex-service men should not be 
debarred from entry into any trade or profession, and it is 
not apparent that there is any adequate reason why an ex- 
ception to this general rule should be made in the case of 
the engineering trades. ` 

Practically every industry and calling has shown its willing- 
ness to take its share of ex-service men for training, and in 
almost every case special concessions as regards their entry 
into the trade or profession have been made. 

The engineering training given under the scheme is in no 
way intended to qualify men to coinpete with journevmen 
in the trade, but its object is to qualify them mainly for the 
commercial or office side. 

The engineering trade unions objected to, the introduction 
of the scheme on three principal grounds. 

1. That the trainees under the appointments department 
scheme would fill the better positions in the industry to 
which the ordinary industrial apprentices would aspire. 

2. That many industrial apprentices were still with the 
Colours, and manv trade nnionists were out of work. 

3 That the scheme would “ militarise ” the factories. 

To meet these objections certain modifications of the 
original scheme were proposed by the Ministry, and these 
have for some time been under consideration by the trade 
unions. 

As regards the number of trainees, it is suggested that 
this should not exceed 1,750, which is less than one-third per 
cent. of the total membership of the engineering trade unions. 
As a further safeguard the number of trainees in any one 
factory would not exceed one per cent. of the total number 
of emplovés in the works. 

Most of the engineering trade apprentices are now de- 
mobilised, and to ensure that. the trade should not be over- 
crowded with trainces from other industries, it is proposed 
that except in the cases of the disabled, the only candidates 
who will be considered for grants are those who. previous 
to their .war. service. had not entered upon civil careers in 
anv tride or profession other than engineering. 

The machinery through which candidates are selected for 
training under the schetne consists of interviewing boards 
stings jo all the principal towns of the United Kingdom. 
In corder. to ensure that no trade union principles are in- 
fringed it is proposed that the engipeering trade unions 
should nominate representatives to sit on these boards. 

It is pointed out that wore than 50 per cent. of the ex- 
service wen who have up to date obtained grants are men 
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whose war service was in the ranks, and that a considerable 
proportion of the officers who are accepted for training are 
men who have.risen from the ranks. Moreover, in a large 
proportion of cases, the parents of the applicants belong to 
the working classes, and their sons, without State assistance 
for training, might be compelled to drift into the unskilled 
Jabour market. The grants are intended not for the sons of 
rich fathers, but to assist men whose parents are in poor 
circumstances, and it 1s one of the duties of the interviewing 
boards to pay special attention to this point. 

_ It is thought that the misconceptions which have existed 
in the past can be removed if it is made clear to the members 
of the trade unions concerned that men in needy circum- 
stances, and in some cases their own sons, may he selected 
to enjoy the benefits of this scheme, and so may qualify for 
Positions which without this assistance would bave been out 
of their reach. 


IMPORT TRADE OF CEYLON. 


THE following figures, showing the value of the imports of 
electrical and allied material into Ceylon during 1918, are 
extracted from the recently-issued ofticial statistics. For pur- 
poses of comparison with the last normal year of trade, the 
values for 1913 are given and notes of any increases or 
decreases added. 


1913. 1918. Inc. or dec. 

Manufactures of Copper— Rupees. Rupees. Rupees. 

Frum U.K, nee sh 45,000 - 4,000 ~ 41,000 
» India fos, tates 33,000 5,000 — 28 000 
», Other countries ... 51,000 93,000" + 42,000 

Total hs 129,000 102,000 — 27,000 
* Japan 82,000. U.S.A. 11,000. 

Electrical matcrials.— 

From U.K. A 209,000 44,000 ~ 165,000 
» [ndia “aa nae 2,000 4,000 + 2,000 
», Germany 15,000 — — 15,000 
ge U Dak T. 8,000 9,000 + 1,000 
» Other countries ... 4,000 54,000* + 50,000 

Total .. 238,000 111,000 — 127,000 
ua * Japan 50,000. 

Scientific instruments.— 

From U.K. 31,000 6,000 — 25,000 
» India . 1,000 7,000 + 6,000 
» U.S.A. ek oe — 2,000 + 2,000 

Total . 382000 15,000 -— 17,000 

Lamps.— 

Fror U.K. ae .» 140,000 37,000 — 103,000 
„Japan i aan 5,000 12.000 + 4,000 
» Germany ee 105,000 — — J05,000 
» Other countries ... 81.000 21,000% — 10,000 

Total 286000 T0009 — 211000 
O USA. 16,000, 

Machinery, foundry and workshop.— 

From U.K. 1,075,000 165,000 — 910,000 
. U.S.A. l 15,000 2,000 — 13,000 
» Other countries ... 5,000 19,000" + 14,000 

Total .. =1,095,000 186,000 ~ 909,000 


* Japan 11,000. 


Other machinery, dutiable, not including tea, textile and oil 


making.— 

From U.K. P 53,000 32.000 = 24000 

» Other countries ... 5,000 14.000% + 9,000 
Total ZP 58,000 46,000 —. 12,000 
* Japan 7,000. 

Ditto, free.— 

From U.K. 1,407,000 261,000 — 1,146,000 
» Germany 145,000 — — 145,000 
p USA. a 78,000 76.000 — 2.000 
» Other countries ... 105,000 os (MKF = 52,000 

Total 1,735,000 3900.000 =. 1,345,000 


“Japan 27.000. British Tndia 16.000. 


Telephone materials. - 


Prom U.K. . E FEAET T) 3000) = 150.000 
» Other countries... Ea 4.000% 4- 4,000 
Total 438,000 TOW  — 428,000 


* Sweden 3,000. U.S.A. 1,090. 
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NEW ELECTRICAL DEVICES, FITTINGS AND PLANT. 


Readers are invited to submit particulars of new or improved devices and apparatus, whieh will be published 
if considered of sufficient interest, 


E.S. Dry Cells. 


THE ASSOCIATED Dry BATTERY Co., Lrp., of Southey Street, 
Penge, S.E., have introduced a number of improvements ın 
their well-known ‘‘E.S.’’ dry cells, which they have been 
manufacturing for 27 years. 

One difficulty in respect of the use of dry cells in tropical 
countries lies in the fact that the extreme humidity of the 
air at certain seasons makes any casing of cardboard rapidly 
assume the character of a conductor, causing short circuit 
when the cells are stood together. To obviate this, the com- 
pany is now supplying cells fitted in insulated metal cases. 
These are most useful in such climates, or in mines, where 
noist conditions prevail, as they may even stand side by side 
in water without any fear of leakage of current. Another 
feature in the manufactures of this firm is the substitution f 
terminal screws fitted horizontally through the carbon plates 
of their Leclanché porous pots, as shown in fig. 1; thus dis- 


Fia. 3.—ORDINARY 
TYPE CELL. 


Fıcs. 1 AND 2.—-E.8. Porous 
Pot AND Sac ELEMENTS. 


pensing with the use of the lead cap. As the terminals are 
clamped tightly to the carbon plate by the screwed washer, 
the best possible contact is obtained, and the difficulty of 
securing a good grip by simply screwing into the carbon from 
above is avoided. 

The company is also supplying ‘‘sacs’’ which fit into the 
different sizes of ordinary Leclanché jars, thereby avoiding 
the necessity for special glassware (fig. 2). Porcelain covers, 
supplied when required, form a neat finish to the cell, and 
tend to greatly reduce evaporation—a point of considerable 
importance in hot climates. Fig. 3 shows a cell of the ordinary 
type. We understand that one of these made eleven years 
ago, and kept in store, can still give 3 amperes and ring a 
bell strongly—admittedly an exceptional example. 


An Electric Bath Chair. 


In our issue of March 7th, 1916, we illustrated and described 
the Elieson invalid’s electric carriage, the extended use of 
which was unfortunately hampered by the fact that the 
Lord Chief Justice had decided that the self-propelled bath 
chair was a motor car within the meaning of the Act. We 
are, however, informed that the chairman of the Committee 
on Road Transport, now sitting to consider the question of 
` regulation and taxation of road vehicles, has promised that 
the question of removing this anomaly shall be placed 
before the committee for consideration. Under these cir- 
cumstances, Messrs. J. & A. Carter, LTD., surgical en- 
gineers, of 2, New Cavendish Street, London, W.1, are 
placing on the market the Elieson-Carter bath chair, which 
has taken six years to perfect, and has undergone modifica- 
tion and improvement since our previous description. 

It is a comfortable, well-sprung chair, and the control is 
so sinple that the user is rendered independent of an atten- 
dant. As will be seen from the illusrtation, fig. 4, the pro- 
pelling motor is carried over the front wheels, and the steering 
is by tiller, which method was adopted for simplicity: the 
tiller arm folds back so as to be out of the way when alighting 
from the chair. The battery of accumulators, which is 
housed under the seat, consists of 24 cells, the voltage of each 
on open circuit being 2.1; thus the total terminal voltage 
is 50 volts when standing and fully charged. A dis- 
tance of 20 miles can be covered on a single charge. A 
voltmeter and switch are fitted to the footboard next to the 
charging plug, and the distance travelled can be easily ascer- 
tained by reference to the cyclometer fitted to the side of 
the rear road wheel. A battery cut-out switch and protective 


fuse are fitted in a convenient position as shown. Next to 
these the controller handle will be noticed; this gives four 
speeds, ranging from a crawl up to 5 M.P.H., and it is fitted 
with reverse on all speeds. To stop the chair it is only neces- 
sary to pull the controller handle right back, when the circuit 
is broken, and at the same time a brake is applied to one 
of the rear wheels. Under normal conditions this brake 


Fic. 4.—THE CARTER ELECTRIC BATH CHAIR. 


~ suffices to hold the chair, but in addition, a second brake 


is fitted to the other wheel. The chair is well made and 
finished, and, as we personally proved it to be, comfortable 
and well sprung. It should prove ideal for the use of in- 
valids and wounded men. 


The Brella Magneto Tester. 


The H.T. magneto testing apparatus produced by the BRELLA 
MANUFACiUKiNG Co., Lro., of 6, Dyer’s Buildings, Holborn, 
E.C. 1, to the design of Mr. A. T. Scorey is a rapid and con- 
venient means of performing tests on all kinds of ignition 
equipment. It can be operated by a 4- to 6-volt battery, the 
pressure being stepped up by an internal transformer to. the 
voltage required for magneto testing. The parts to be tested 
are placed upon an earthed base-plate and the various circuits 


Fig. 5.—BreLLA MAGNETO TESTER, 


are operated by depressing buttons. The detail under test 15 
put into circuit by means of a pointed H.T. test cable. Spark- 
ing lugs, armatures, slip rings, collector brush-holders, &c., 
can thus be easily tested. A magnetometer is provided, con- 
sisting Of steps varying in height and width apart to accom- 
modate various sizes of magnets. If a magnet is up to fair 
working strength it will, when placed upon the steps, have 
sufficient power to raise the magnetometer keeper from its 
resting place. Wiring tests can also be carried out by means 
of this apparatus, continuity being indicated by a trembler. 
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SouTH WALES ELECTRICAL POWER DISTRIBUTION Co. 


In the Court of Appeal, before the Master of the Rolls and 
Lords Justices Atkin and Younger, on December 10th, the 
hearing was concluded of the appeal by the Attorney-General 
on behalf of the Crown from a judgment of Mr. Justice 
Rowlatt refusing a declaration that the issue by the South 
Wales Electrical Power Distribution Co. of half-yearly de- 
ferred warrautseto the holders of their 5 per cent. debenture 
stock was liable to duty under section 8 of the Finance Act, 
1599. 

It appeared that the company, instead of paying the half- 
yearly interest on their £200,000 5 per cent. debenture stock 
in cash, had for about ten years issued every half-year what 
were called deferred warrants for the amount of the interest, 
less income tax, the warrants themselves carrying 5 per cent. 
interest. The question wag whether these issues of loan 
capital within the meaning of the section, which said that 
loan capital meant debenture stock, &c., or funded debt, by 
whatever name known, or any capital raised by any company 
formed or established in the United Kingdom which is borrow- 
able or has the character of borrowed money. 

The respondent company was incorporated in 1900, and by 
its 1906 Act it acquired power tq create prior lien debenture 
stock, und in the event of doing so, to satisfy the interest 
upon the £200,000 debenture stock for a period of years by 
the issue of half-yearly deferred warrants payable out of the 
first available funds of the company subject to prior charges. 
The prior hen stock was in fact issued, and trom January 
Ist, 1906, to January Ist, 1916, no interest was paid in cash 
upon the 5 per cent. debenture stock, the deferred warrants 
being issued instead. Each warrant was stamped with a 
penny stamp and no stamp duty except that had been paid 
upon them. The amount involved in the dispute was about 
£95,000, as being the sum on which the ad valorem duty 
would have to be calculated. 


Mr. Justice Rowlatt, in giving judgment in favour of the - 


company, said that all that the company had done by the 
` Issue of the half-yearly deferred warrants was merely to 
give an acknowledgment of interest unpaid, leaving the 
remedy for it exactly where it was, but adding the obligation 
to pay the interest. That, in hiw opinion. did not mean that 
it becarne a funded debt, but merely that the stockholder 
was given a warrant to show what his rights were. From 
this decision the Crown now appealed. 

The Attorney-General, Mr. T. H. Parr, and Mr. Hills (in- 
structed by the Solicitor to the Inland Revenue), appeared 
in support of the appeal; and Mr. Holman Gregory, K.C., 
and Mr. T. G. Lewis (instructed by Messrs. Spencers and 
Evans, of Cardiff), for the respondent coinpany. 

Mr. PARR said the appeal raised a short point, viz., a ques- 
tion of construction of a section in the Finance Act of 1899, 
and it dealt with what was, and what was not, loan capital. 
If the subject matter which was sought to be charged in the 
present case was “‘loan capital” within that section. then 
the proper stamp duty mentioned by that section attached. 
The question for the opinion of the Court was whether in 
respect of a statutory company’s debenture stock, if the com- 
pany in lieu of paying half-yearly interest in cash for about 
ten years, issued to the holders of the stock deferred warrants 
for the amount of the interest, such warrants carrying in- 
terest at a certain rate, were or were not issues of loan 
capital. He (counsel) contended they were. 

Their lordships in the result affirmed the decision of Mr. 
Justice Rowlatt, and dismissed the appeal with costs. 


THE Losirro, BENGUELDA & CATUMBELLA ELECTRIC LIGHT 
AND PowEek Co., LTD. 


In the Chancery Division, on Friday last, Mr. Justice Astbury 
gave judgment in default of defence in an action brought by 
Mrs. Johnstone, the holder of £1.400 worth of debenture stock. 
against The Lobito Benguella & Catumbella Electric Light and 
Power Co., Ltd. 

Mr. Byrne, for the plaintiff, said there were several issues 
of debenture stock, but the issue of which the plaintiff held 
a part ranked in priority to all the others, and a sum of 
£13,200 was now outstanding of that issue, together with a 
sum of £4,950 premiums on redemption at the rate of 
£1 7s. 6d. per £1 of stock, and arrears of interest, making 
altogether £19.000 with current interest. An agreement for 
the sale of the assets of the company had been sanctioned, 
and there was now in Court a sum of £24.000 odd. 

Tn reply to bis Lorpsuir, Mr. Byrne said there would pro- 
hably be a small sum over after the claims of the stock- 
holders who had priority over all others had been satisfied. . 


SCOTT ANDERSON v. CLAYTON & SHUTTLEWORTH, LTD. 


MR. Justice Rocur in the Commercial Court of King’s Bench, 
on December 10th, concluded the hearing of an action con- 
cerning the sale of asbestos-covered electrodes which. in March 
last, were the subject of a Chancery action before Mr. Justice 
Younger, who granted a perpetual injunction restraining the 
plaintiff in this case from selling, or making any profitable 
use of, any metal-covered electrodes coated or covered wholly 
or partly with blue asbestos. 


The action now before the Court took the form of a claim 
for ‘‘ goods sold and delivered,” and ‘was brought by Mr. 
Tom Scott Anderson, of Sheffield, against Messrs. Clayton and 
Shuttleworth, Ltd., of Lincoln, for the recovery of £750, or 
in alternative, damages for alleged breach of contract to take 
the goods. | 

The defendants, by their counsel (Mr. Raynor Sige 
admitted the claim, but counter-claimed for alleged breac 
of warranty, and the point for the decision of the Court, said 
counsel, was the measure of damages which a buyer was 
entitled to recover where the seller had delivered to him an 
urticle which was an infringement of another person’s patent 
so that the buyer was unable to make use of the goods. He 
contended that the defendants were entitled to recover by 
way of counter-claim the same sum which they had to pay 
to the plaintiff. He did not allege consequential damage 
through not being able to use the goods, but he submitted 
that as the defendants had to pay the plaintiff £150, the 
purchase price of the goods, the plaintiff had to pay the 
defendants back a like amount, in damages. The defendants 
alleged that plaintiff represented and warranted that the 
electrodes were not an infringement of anyone's patent, and 
that he had a right to sell them. It was alleged that the 
electrodes were an infringement of a patent granted to the 
Quasi Arc Co., Ltd., and the trouble all arose from the 
covering being made of blue asbestos. ` 

The plaintiff denied that the electrodes supplied were an 
infringement of any patent, being covered with blue asbestos 
fibre, and not blue asbestos yarn. 

Mr. Epwaro Forster (plaintiff's counsel) contended that 
it did not really matter whether the electrodes were or were 
not an infringement of the patent, because the property in 
them passed at a time when there was no question about it, 
viz., at the end of January, 1918, and when the final date 
for delivery arrived, March llth last, the injunction had not 
been granted. It was not granted until the 19th of that 
inonth. He contended that the electrodes were not an in- 
fringement of the patent because they were covered with fibre 
and not yarn. Ni 

Mr. THOMAS FREESTONE, analytical chemist, giving evidence 
in support of the defendants’ case, stated that he was in 
the employment of the defendants, and gave it as his opinion 
that there was no difference between asbestos fibre and asbes- 
tos yarn for the purpose of covering the electrodes. There 
would, be said, be about two tons of metal in the consign- 
ment, and defendants could not make any use of the goods 
without stripping them, and if they were stripped the approxi- 
mate value of the metal would be under £10. The stripping 
oe be a costly process, as it would have to be done by 
rand. 

The PLaintirr, while describing the nature of the covering, 
stated that the injunction was by consent. 

In reply toa question by his LorpsanP as to what he thought 
the goods were worth to him in their present state, plaintiff 
said that if he had the iron alone the value would be £45 a 
ton. and there would be about 3 tons in all. 

His LorDsHIr, at the conclusion of the hearing, said that 
in his opinion the defendants’ damages on the counter-claim 
should be limited to about what it would cost the defendants 
to obtain a licence from the Quasi Arc Co. to use the gonds, 
and he directed an adjournment of the case to allow of an 
inquiry being made as to the amount of damages. 

The case stood adjourned accordingly. 


H.M. PostMAsTeER-GENERAL tu. BLackrooL & FLEeetwoop 
TRAMROAD Co. 
(County Court JupGr's Decision REVERSED.) 


On Friday last in the Divisional Court of King’s Bench, 
composed of Lord Justice Warrington and Lord Justice 
Serutton (sitting as additional judges of the King’s 
Bench Division), this vase was argued on the appeal of the 
plaintiff from a judginent of His Honour Judge Sturges in 
favour of the respondents at the Blackpool County Court. 

Mr. Ross Brown, for the appellants, said this was an ap- 
peal from a decision in which the learned judge had held 
that the Postmaster-General was not entitled to recover ex- 
penses to which he had been put in repairing damaged tele- 
phone cable at Blackpool, caused, as appellants submitted, by 
the working of the tramway undertaking of the respondent 
company at Blackpool. This tramway company ran an elec- 
tric tramway from Blackpool to Fleetwood, and running 
almost parallel with that line was the telephone cable of 
the Postmaster-General. The telephone cable and the line 
of the electric tramway at a point known as Bispham Point 
ran within 7 ft. of each other. In the course of the working 
of the tramway the electric current escaped from the line 
of the tramway under the cable of the Postmaster-General 
at Bispham Point. with the result that electrolysis was set 
up, which eventually caused a corroding of the lead sheeting 
of the telephone cable. It was a gradual process, and in the 
course of time there was a breakdown of the telephone cable 
which appellants said was ‘‘au iniurious affection of the 
Postmaster-General’s telephone ° within the meaning of the 
Blackpool and Fleetwood 'Tramroad Act, 1896, and for tha 
expenses to which appellants were put in repairing it thev 
claimed £16 18s. He contended there was an absolute obliga- 
tion on the part of the respondents under the Act to pay 
for such repairs. 
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Mr. Ricsy Swirt, K.C., for respondents, said the parties 
agreed that the County Court judge should act as arbitrator 
in the matter. The learned judge said that he had no juris- 
diction ‘to deal with the matter, but that the parties had 
agreéd tu waive any question of jurisdiction. ‘Had it not 
been for that, he (counsel) would have contended that he had 
ho jurisdiction. In those circumstances, when the learned 
judge’ Had given a decision the other side could not go back 
on that. It was-not suggested the respondents had been 
guilty of any negligence, and if there had been a suggestion 
that they had in soine way or ‘other constructed or worked 
their undertaking in a manner they should not have done, 
the ae Court Judge had found that that had not been 
proved. i 

Lord Justice WARRINGTON, in giving judgment, said this 
wag an appeal from an order of a County Court judge in 
Lancashire ‘dismissing a ‘elaim by His Majesty's: Postmaster- 
General against the Blackpool & Fleetwood Tramroad Co. 
The question arose in these circumstances. Under a local Act 
of 1896 the Blackpool company constructed a tramway which 
was now worked by electricity along a certain high road. The 
tramway was constructed in 1898. In the year 1914 the Post- 
master-general caused to be laid along the same road a cable 
for telephone purposes, and at one place the cabie came 
within 7 ft. of the tram line. In the year 1916 there happened 
a large leakage of electricity from the trum line, and as the 
result of the electrical action the Postinaster-General’s cable 
was injuriously affected. It was necessary to effect certain 
alterations with the view of making good what had previously 
happened, and with the view of preventing it for the future, 
and the action was brought to recover the expenses incurred. 
The case, in his opinion, tarned upon the proper construction 
of section 65 of the private Act, and in particular of sub- 
section 2. His Lordship read section 65 which was Inserted 
for the protection of the Postinaster-General, and said if the 
telegraphic line was injunously affected by the working of 
the tramway the Postimaster-General was entitled to recover 
the expenses of such alterations in the telegraphic line as 
might: be necessary. ' It was admitted that the telephone 
cable caine within the expression telegraphic line. The sub- 
section appeared to him to give to the Postmaster-General 
a statutory right to recover the expenses, and for these 
reasons he thought the judgment of the learned judge was 
wrong, and that the Postmaster-General was entitled to judg- 
ment ‘for £16 18s. and costs. | 

Lord Justice ScRUTTON agreed. | aoe? 
“The judgment of the County Court Judge was therefore 
reversed. « 
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* No Notice oN EITHER SIDE.” 


Ix the Shoreditch County Court, before Judge Cluer, on 
December 10th, Winifred Constance Faithfull, of Lewisham, 
machinist, sued the United Electrical Manufacturing Co., of 
0.94, Christopher Street, E.G., ironmongers and electrical 
accessories suppliers, to recover 28s., being two days’ Wages, 
and a week in lieu of notice. The plaintitf said she was en- 
gaged'in the ordinary way, and worked for four days, when 
she was discharged at a woment’s notice and given two days’ 
money. Nothing was said at all as to the reason for the 
notice or as to notice. The defendant said the girl had been 
treated in exactly the same manner as any other girl would 
have been; she was discharged without notice, there being 
notices all over the building that no notice would be given 
or Was required of anybody. Judge CLuek: But did you draw 
her special attention to it? DEFENDANT: I cannot say that 
she was specially told, but it was everywhere for her to see. 
Judge Ciuek: That is nothing; she might not have been able 
to read. You can plaster the whole of the walls with these 
notices, but they have no effect unless you tell the person that 
is: part of the agreement of engagement. No doubt the firm 
wish to act fairly by these girls, but they must clearly draw 
the attention of the girl as she is engaged to the terms of the 
engagement. You must say “these are our terms; do you 
agree? ’’ Merely putting up the notice is nothing. DEFEN- 
DANT: AR we wish is a ruling on the point from your honour. 
Judge CLusr: Then Jet me tell vou that in future to protect 
yourself you must show the notice which is up to the person 
vou are engaging. You have paid 8s. 2d. into court as full 
payment, but will have to pay a further 19s. 10d. Judgment 
was entered accordingly for the plaintiff, with costs. 
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_ New Japanese Steel Plant.— Designs have been prepared 
in the U.S.A. for a steel plant intended for shipment to the 
Kinshu works at Yawata, Japan, the estimated cost of which 
is £750,000. The whole plant will be electrically driven. The 
initial plant will include three 50-ton basic open-hearth fur- 


naces, -@ 20-unit producer plant, an 84-in. plate mill, and a 


-in. structural mill. Tater, a motor-driven, 35-in. blooming 
mil will be installed. The three basic open-hearth furnaces 
are. served by 12 Smythe gas producers. The 84-in.. three-high 
plate mill, which is nearly ready for shipment, is of the Lanth 
type,,and will be driven by a 2,000-8.P. motor through her- 
ring-bone reducing gears and pinions; the motor running at 
420. R,P.M. makes the mill speed 56 R.P.M. Since the company 
bas jts own blast furnaces, coal and iron. ore mines, and fire 
brick plant in China, it will be the most completely self-con- 
tained organisation in the Far East.—Technical Review. . 
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CORRESPONDENCE, 


Letters received by us after 5 P.M. ONW TUESDAY cannot appear wntil 
the following week. Correspondents should forward their commun 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


ts The. Patent Office Library. . 

‘L have long waited for some protest to be made in ‘the 

technical Press, such as appears above Mr. Sulter's name, with 
reference to the closing hour of the Patent Oftice Library. 

[f any reason existed during the strenuous days of the war 
for tbe library to close at 4 p.m., a greater reason exists in 
the wore strenuous days ahead for it to remain open to the 
latest possible hour. 

-Ft is an injustice to restrict the use of the library to patent 
agents, clarks, and those with sufficient leisure to read during 
business hours, for from my’ own observation, which the 
records of the office can prove, a large number of men took 
advantage of the evening hours to derive the technical 
assistance and mental tonic that such a library can afford. 


_ Alfred Braine. 
London, N. | l 


' December sth, 1919. 


The Electricity Bill and Power and Lighting Regulations. 


One thing I certainly do hope will be tackled as soon as 
the Government has the necessary authority, and that is, the 
various rules and regulations of the different corporations, 
power colupames, and insurance offices. 

As We are situated at the moment, any suppher of power 
seeus to be able to make out a set of rules to suit his own 
pet fancies. It seems extremely absurd that what is correct 
for, say, Birmingham and Glasgow, is not in order for Man- 
chester or Newcastle. What it really comes to is that each 
chief engineer makes out his own set of rules, and the result 
is that the average manufacturer is in a quandary on the 
subject peneraby. 

[ consider that a set-of rules governing power and wiring 
respectively should be decided on at the earliest possible 
moment by a responsible authority and act as the governing 
rules for the whole of the United Kingdom. 

The average engineer who has been responsible for the 
various sets of rules referred to above is apt to look with 
scorn on the very much out-of-date Electric Lighting Acts 
that we are still working under, and which have been the 
cause of so much confusion and holding back of the electrical 
industry generally, vet in many respects the industry is in 
exactly the same position regarding these various sets of rules 
to which [ refer. It rather reminds me of the time when 
engineers in some cases thought they would have a different 
frequency just so that their name should be known a bit 


better. | 
` : A.M.I.E.E. 
December 12th, 1919. 
LAs we have pointed out, and as was shown in Mr. Charlee 
A. Baker's article in our issues of April 1th and 25th, 1919, 


most of these sets of rules have no legal authority. —Eps. Bec. 
Rev.] 


Combined Lighting and Ignition Set. 


We have just had our attention called to a communication 
which appeared under the above heading in your issue of 
the Sth inst. over the signature of a Mr. H. F. Parish, chief 
designer to a firm manufacturing similar specialities to our- 
selves, 

Mr. Parish evidently was not quite so well versed in the 
subject as the gentleman responsible for the wording of the 
article complained of, for when one considers that we patented 
the type of dynamo and distributor referred to as far back 
as 1910, and that hundreds of thousands of these combined 
dynainos and distributors have been manufactured in America 
during the past etzht years under licence from us, one may 
be forgiven for referring to an exactly similar type of machine 
only recently introduced by a rival as ‘* similar to the ‘CAL. 
wachine.”’ 

[f Mr. Parish would like any further information upon this 
interesting subject we shall be pleased to furnish him with 
any particulars, or he might find the files of the Patent Office 


useful. . l 
C. A. Vandervell & Co., Ltd. 
' Acton. 
December 13th, 1919. 


Appointments in India. 


I have noticed recently several letters in your columna 
dealing with the cost of living out East (in India), and per- 
haps the opinion of one who is out here at present will not 
come amiss in helping’ anyone to decide whether 16 would 
pay him to come out here at a certain salarv. All your cor- 
respondents err on the low side with the exception | 
“G. V. M...” who has also put the social eide of the question 
very clearly. . l l 

Rents out here have gone up tremendously since the be- 
ginning of the year, and in the European quarter a man 
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cannot get accommodation: under Rs.25) per month: In the 
Eurasian quarter he will get accommodation from Rs.150 
to Rs.190 per month, but it he lives there he will not be 
tolerated by the Europeans that he may come to know. Mer- 
cantile firms will not allow their assistants to live in any but 
the European quarter. Every man has a different scale of 
living, and perhaps the following prices will show each one 
how much his personal expenses will amount to:— 

Cigarettes, Rs.2 per 50; tobacco, Rs.1.10 per 4 lb.; ee 
Rs.1.8 per pint; whiskey, Rs.0.12 per peg; whiskey, Rs.6 per 
bottle; white suits, Rs.dU (many are required); boots, Rs.39.5; 
washing, Rs.9 per month; servant, Rs. per month ; theatre 
eeat, Rs.5. Carriage hire costs Rol the first hour, 0.8 the 
second. Taxi, 0.10 per mile. | 

I: would also call your attention w two akene 
that appear in your September 12th issue, which I consider 
mean getting men out here under false pretences. One is 
for an estimating engineer, offering Rs.700 per month, and 
the advert. says this is equal to £700 per annum. As a matter 
of fact it is only £560 per year. The present rise in exchange 
ought not to be included in the salary offered, as it is most 
abnormal, and may drop down to normal at any time. 

A similar advertisement is published offering Rs.400 per 
month, which is said to equal £400 per annum, but is only 
equal. to £320 per annum under normal circumstances. 

. | one Wolla. 
Calcutta, 
November loth, 1919. 


I have noticed several letters in issues of your paper on 
the avove, and I would strongly recolumend ail engineers 
Who contemplate coming out w Inuia to make eS 
thoroughly acquainted with the letter signed “G. X. M.” on 
the ` cost of living in Burma, puvisheu m your Iie a 


Uctober 3rd; 1919. L agree w ith nuu tuat conditions in india ` 


are practwaily the sume as in Burma. 

‘his is my second visit to India; my first was with the 
Army in 1914; 1 then lived as 1 considered very economically, 
and ıt cost Me on an average is.d6U per month for bare living, 
In¢luding part rent of a bungalow. 1 came out here tor the 
second tume last April as an engineer, and I tind tat prices 
have gone up since my first visit. At the present moment 
it is next to umpossible to rent a flat in Calcutta for less than 
its.25U per month; the housing problem here is quite as 
serious as it is at present at home, and even then it is ditn- 
cult to get & tiat to live in, as the place is so full in the 
HKuropean quarter. Furniture is also very expensive, either 
to buy or hire. Servants’ wages, too, are much higher than 
before the war, roughly 25 per vent. up. 

‘tbe real purchasing value of the rupee out here is no more 
than a shilling. 

A professional man in India must have at least twice the 
salary, with prospects, that he would get at home; if ‘ve 
has a family out here, 24 times, if be is to live up to the same 
standard of comtort as he did at home and be able to save 
a small amount per month for emergencies, such as medical 
attendance or compulsory visits to the Hills, which are very 
heavy items. 

I have seen two recent advertisements in your paper, one 
offering a salary of Rs.400 per month, and one Rs. TOU per 
month; in these cases, it was etated that these amounts 
were equal to £400 and £700 per annum respectively. This 
sounds all right, but it is very misleading, as with very few 
exceptions everything is charged for at double English prices, 
and sometimes more. 

Once an engineer gets out here he will find it difficult to 
get a look-in at any job advertised in England should he 
‘want to return, as all technical papers are received here a 
month after’ publication in England, and in the majority of 
cases it is then too late to send in an application. 

I suggest that city and borough councils and others, when 
advertising for engineers, might make provision for those 
in India who would like to apply for a suitable post. The 
same thing applies to engineers in other distant countries. 

Another thing I might add. It is no manner of use a young 
man coming out to India if he is weakly; and it’s no use his 
coming here in a service or employment which does not offer 
good future prospects. I suggest be should take all the 
udvice he can of disinterested persons, and consider the 
question well, and what it will mean ten years hence. 

_ Everyone, or almost everyone, gets a living wage when 
he comes out. People have to give him that to get hin. The 
future is a very different matter. 
l Herbert W. Watts. 
~ Calcutta. > 
- November 1lth, 1919. 


[We are much indebted for this infomation to both our 
correspondents. Mr. Watts, we understand, is willing to give 
further particulars to engineers who wish for them.—Eps. 
Erec. REv.] 


Rewinding Induction Motors. 


Having purchased a number of 3-phase, 50-cycle induction 
Motors with squirrel-cage rotors, I would like to alter the 
stator windings. In some cases the speed is correct, and the 
voltage wrong; in others it is vice versa. Some wotors are 


star-delta, others star-connected. It-is desired’ t6 work. all 
motors rewound with star-delta starters. 

Possibly some kind reader who has had the same difficulty 
would favour me with a worked example, Toy would pe 
greatly 'appreciated. 

Rewind. £ n 


Ultra-violet Light Rays. 
I am anxious to get into communication, if possible, with 
the makers or factors of glass globes made from 
which will absorb the ultra-violet raya without. seri 
tion or loss of visible light, and ehall be: very m obli 
if you or any of your readers can assist me. ' 


ie . ‘ Light, 
December 13th, 1919. 


{At the British Scientific Products Exhibition: last year, 
Sir William Crookes’s special glasses were shown; they- were 
made by the Anti-Glare Glass Co., and were suitable for 
spectacles. Ordinary glass is practically opaque to ultra-violet 
light below 300 millimicrons eae —Eps. ELEC. Rev. ] 
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Cost Aceouutaats’ PN we were i able to 
very briefly announce last week, the inaugural meeting of the 
Institute of Cost and Works Accountants, Ltd., was held on the 
17th inst. in London. It was in the early: part of this year that 
the movement was commenced to form ‘into an: Association all 
those who were engaged in occupations rodning a mathematical 
and technical knowledge of costing, and to embrace oost account- 
ante, works accountants, estimating -and cost clerks, with a view 
to secure for them a definite professional status, ° | 

The Institute has been formed to promote the higher efficiency 
of those engaged on this special section of manufacturing, to. assist 
its members by mutual interchange of: information and ideas. - It 
has Lord Leverhulme as president. 

“The offices of the Institute are at Donnington House, Norfolk 


Street, Strand, W.C. 2, where the seoretary will- be prepared | to give 
any information. 


Standardisation of Chains.——We learn that the ‘Ansocii- 
tion of British Driving Chain Manufacturers has now completed the 
standardisation of roller chains and wheel-tooth forms ` THe 
Association standard chains of 1 in. pitch and upwards, as used 
for automobile and general engineering transmissions, will. be 
available during 1920. Full details of the complete standardisation of 
roller chains are now published in pamphlet form: “Applications for 
copies may be made to the Secretary, Association of ' British 
Driving Chain Manufacturers, Bassishaw House, Basinghall Streat, 
London, E.C.2, or to the following members :— Brampton Bios., 
Ltd., Birmingham ; ; The Coventry” Chain Co., Coventry ; Hans 
Kenold, Ltd., Manchester ; Alfred Appleby Chain Co., Ltd., Bir- 
mingham ; Perry & Co., Ltd., Birmingham. 


American Bankers’ Opinion on the Electric. Light and 
Power Industry.—According to the Electrival Review (Chicago), 
the Public Utility Securties Committee of the Investment Bankers’ 
Association of America, makes the following statement, in its 
annual report, relative to the electrio light and power industry :— 
“It should not be difficult to educate the public to renewed and 
increasing confidence in an industry whioh has proven itself,.even 
in the crisis of war, so stable, resourceful, resilient and productive, 
and which offers convincing promise for safe and roe 
employment of enormous additional capital.” 


Train Lighting in Australia.—From Mr. A. H; Darker, 
A.M.LE.E., manager and engineer of the electrical departimént of 
Messrs. J. Stone & Co., Ltd., who is on a business visit to Australia, 
we have received particulars of the latest sleeping cars which have 
just been built in Victoria for the long journey between Melbourne 
and Adelaide, which are 71 ft. long and weigh 40 tons—two tons 
per passenger. Similar cars are being built for the Commonwealth 
Trans-Australian Railway, and all these, aa well as the new 
carriages on the South Australian Railways, are equipped ‘with the 
Stone system of electric lighting. As the journey from: Perth, 
W:A., to Adelaide occupies 69 hours, the necessity of thus providing 
for the comfort of the travellers will be appreciated. The sleeping 
compartments have two lamps for general lighting, and each berth 
is provided with a reading lamp. Numerous depôts have. been 
established for the maintenance of the lighting system, the large 
number. being necessitated by the many breaks of gauge. The 
firm is to be congratulated on having been able to resume its com- 
mercial work directly the war was over, and to secure these orders 
in the face of the world’s competition. All the material was 
supplied from the Deptford works of the company. 


Canadian Trade Information.——During the war: the 
activities of the Bureau of Canadian Information, which was 
established several years ago by the Oanadian National Railways, at 
42-45, New Broad Street, London, E.C. 2, were necessarily curtailed. 
interest in Canadian affaira has rapidly revived in the past few 
months, and inquiries are received not only from people who 
contemplate settling in Canada, but from manufacturers seeking 
Canadian markets and from buyers. in this country looking for 
Canadian products. 
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An Annual Trade Review.—Messrs. BoLLING & Lowe, 
LTD., of 2, Laurence Pountney Hill, London, E.C. 4, have iesued their 
Trade Review for the year, in the course of which they state that 
never in the history of the iron, steel, and allied trades has the 
future, and more especially the near future, been so full of promise 
as it is to-day, owing to the world’s depletion of all stocks. Labour, 
however, gives cause for anxiety on account of its unreliability, 
and does not appear to realise that one and all engaged in industry, 
in whatever capacity, whether employer or employed, must work 
conscientiously. Failing this, the prosperity that lies within its 
grasp will be lost. 

Orders and inquiries for railway, shipbuilding, and constructional materia! 
for home consumption, and, perhaps, in a still greater degree for export, are, 
we think, unprecedented, and as it is the latter which is most important for 
the country’s benefit, it should be specially favoured. . . . . 

In Australia, India, and South Africa the increased production of rolled 
iron and steel must have an effect on future requirements from this side, 
although not, we anticipate, for some years to come will they manufacture 
sufficient material to cover the growing demands of their increasing 
populations. 

The following comparison of prices is given :— 

January Ist, 1919. December 11th, 1919. 


Per ton, Per ton. 
Pig Iron 
Hematite £812 6 £10 5 0 
Foundry eres 0 8 5 0 
Copper 112 0 0 101 0 0 
n . 235 0 0 306 10 0 
Lead .. 39 0 0 41 10 0 
_ Steel: l 
Ship plates... 16 10 0 23 00 
Angles .. F 16 2 6 19 15 0 
Bars ss ee 1710 0 22 10 0 
Joists .. oS 16 2 6 1915 0 
Heavy rais 7 15 10 0 16 15 0 
Galvanised sheets : 
M gauge.. ae 31 10 0 40 0 0 
Tinplates: 
Cokes, 20” x 14” 112 6 2 6 6 per box. 


The conditions in the iron and steel trade in Germany appear to be getting 
worse rather than better, and works are finding it increasingly difficult to 
obtain raw material in sufficient quantities and at reasonable prices. They 
are unable to enter the export market with any considerable tonnage, and 
from latest information received we think many months will elapse before this 
condition radically alters. 

The United States is in the throes of labour troubles, which have been 
anticipated for many years, and it is quite likely that industrial unrest will 


To buy to-day from America steel and many other manufactures is now 
almost prohibiu te, and unless the Americans purchase from us and Europe 
generally, and our ‘‘invisible exports,” freights, insurances, and banking 
profits are taken advantage of, her exports of everything, except absolute 
necessities, will disappear, with the paradoxical position that the richest 
country in the world will largely be unable to trade. 

At present Germany is not a serious competitor in South America, and it is 
“upto” our manufacturers to assist the merchants in expanding a valuable 
trade, which before the war was not increasing as rapidly as it should. The 
buying power of ghe Argentine, Brazil, Chile, &c., isgreat, and will be greater, 
consequently our best efforts should be made promptly. 


The report concludes :— 


This is an age of amalgamations—banks, insurance companies, industrial 
manufacturing concerns, as well as labour, taking the lead. If such are 
benficial, it is singular that merchant firins have not, so far, participated in 
this movement. ... . 

The people in this country are awake, and the only thing necessary for 
success is for all to put their shoulders to the wheel of industry and work in 
harmony to secure the blessings of peace. 


Non-Ferrous Materials.—The following are particulars 
of the stocks (exclusive of old metal and scrap) in this country in 
possession of the Minister of Munitions on December Ist, 1919 :— 


Copper ie sve .. 14,867 tons Soft pig-lead ae .. 59,912 tons 
Spelter (G.O.B.) .. .. 12,848 ,, Nickel D zs .. 1,800 ,, 

‘3 (refined .. -- 10,940 ,, Antimony regulus .. 2,950 ,, 
Aluminium ae .. 8,911 


A proportion of the above stocks is already sold to the trade for 
forward delivery. 


Bankruptcy Proceedings.—Crc1, HeLLYAR (trading 
under the style of A. Parker & Co.), electrical engineer, &c., 130, 
Upper Richmond Road, East Sheen, Surrey.—This debtor applied 
on December 8th at the Court House, Garratt Lane, Wandsworth, 
for his discharge from bankruptcy. ‘The Official Receiver reported 
that the receiving order was made on February 13th, 1906, on 
@ oreditor’s petition, but was varied on March 2lst, 1912, to 
exclude Alfred Parker Jones from the proceedings on the ground 
that he was an infant when the petition was presented. The 
order of adjudication was made on February 20th, 1906, againet 
both Alfred Parker Jones and Cecil Hellyar, but the order against 
the former was annulled on March 2ist, 1912. The Official 
Receiver remained trustee of the estate. In reply to the Official 
Receiver, debtor said his present occupation was that of an elec- 
trical engineer, and he was receiving a salary of £5 a week. He 
had some shares in an engineering company, but they had been 
sold. He had tried to make an arrangement with the creditors 
in his failure, offering 6s. 8d. in the £, but this did not go through. 
Debtor's solicitor suggested that the failure was the result of the 
folly of youth. The two young fellows did not realise how to 
carry on a business like theirs. Debtor, although a bad trader, 
was avery clever man. He had materially assisted the Govern- 
ment during the war as he had invented an electrically-heated suit 
to enable airmen to fly at a height of 20,000 ft. He had, how- 
ever, not got his due reward. The discharge was granted upon 
debtor’s consenting to judgment of £50 to be paid over to the 
Official Receiver. 


French Electrical Companies.—Under the style of 
L'Electricité Appliquée has been formed at Paris, a company with 
a capital of 350,000 fr., for the carrying out of electrical installations 
of all kinds, including the manufacture of electrical apparatus. 

The Société Artésienne de Force et de Lumière has just raised its 
capital from 5,200,000 fr. to 8,000,000 fr. 


Our Trade in India.—There has been issued a “ Report 
on the Conditions and Prospects of British Trade in India at the 
Close of the War,” by Mr. T. M. Ainscough, O.B.E., His Majesty's 
Senior Trade Commissioner in India and Ceylon. The report 
impresses upon British manufacturers and exporters the recent 
important and far-reaching changes in the import trade of India, 
which call for special efforts and revised methods and organisation 
on the part of British traders. It is the first prepared by a Trade 
Commissioner in India, and is divided into five parts, the first of 
which contains a general survey of the industrial and commercial 
position obtaining lin India immediately prior to, and during the 
war, with particular regard to foreign competition, the development 
of Indian industries, the attitude of. the merchant houses, and the 
question of manufacturers’ branches in India. A detailed 
examination of the leading import trades, with special reference to 
the changes in character, volume and origin of importa during the 
years of war, will be found in the second part, while the third part 
embodies a review of the methods of representation and distribution 
in India in particular trades, together with definite recommenda- 
tions as to the revised methods which might, with advantage, be 
adopted by British interests in order to meet the new conditions. 
The fourth part of the report treats of the development of Indian 
industries and its significance, with special referenoe, first, to the 
opportunities for the employment of British capital and industrial 
management in the country, and, sccondly, to the readjustmente 
which will probably be necessary in some of our export trades as 
the result of the competition of local industries, We hope to refer 
more fully to the report in a later issue. 


The German Glow Lamp Industry.—It is stated that 
the glow lamp works of the A.E.G. and of the German Incan- 
descent (Auer) Light Co., the amalgamation of which was recently 
announced, are to be transferred to a separate company with 
extremely limited capital. The working capital is to be provided 
in the form of credits to be granted by the A.E.G. and the Auer 


Co., and possibly also by the Siemens-Schuckert Co. 


Instalments on German Orders.—The (German elec- 
trical firms who are members of the Price Regulation Department 
of the Central Union of the German Electrotechnical Industry 
have decided henceforth not to accept orders except on the pay- 
ment of a non-interest-bearing instalment amounting to from one- 
third to one-half of the value of the order prevailing on the day 
when the order is framed. An exception, however, is to be made 
in the case of customers in a small way of business. 


The Charleroi Electric Construction Works. — The 


shareholders in the Ateliers de Constructions Electriques de 
Charleroi recently met in extraordinary meeting, when the 
chairman (M. Empain) stated that since the last assembly the 
directors had devoted their activity to the recovery of the plant 
which had been removed, and to the reoganisation of working. 
The equipment in the old works, which was requisitioned by the 
Germans, had been increased since the Armistice, and now 
possessed more machine tools than in 1914. In the new works the 
machine tools in operation were now almost as numerous as in 
1914, and new machines were expected to arrive from America, 
whilst the return of machinery from Germany was proceeding 
regularly. Apart from certain machines which were in Austria. 
it had been possible to recover almost all the machinery earried 
off from the cable factory, and the ‘equipment at the signal works 
had been augmented since the Armistice. Under the circum- 
stances, the workshops had now been able to resume almost the 
normal rate of working ; the number of workmen, which was about 
3,000 in 1914, was now 2,600, and would be shortly increased. 
The orders booked since the beginning of the year represented 
26,500,000 fr., exclusive of arrears of orders in 1914-19 for from 
5,000,000 to 6,000,000 fr. It was proposed to extend the signal 
department and transfer it to the district of Liege, to extend the 
shops for the construction of large motors and lifting plant, to 
develop the cable factory, to undertake the production of insulating 
tubes and insulating materials, and turn out small motors in bulk. 
In order to proceed with these developments, it is intended to 
increase the share capital from 20,000,0000 fr. to 40,000,000 fr. 


Electrical Prices in South Africa,— The South 
African Mining and Engineering Journal (November 15th) says :— 
“ Lamps, which are selling here at 2s. each, are fetching in London 
3s. 6d., which means, of course, a further rise in these in the very 
near future. Ceiling roses are in London ls., which is about the 
same price as that obtaining here, when any are procurable, Lamp- 
holders are also going at ls. in both London and Johannesburg. 
Asa matter of fact, many electrical materials are fetching at the 
present time double the price in London as compared with Johan- 
nesburg, but then it must not be forgutten that we have been 
importing electrical goods from America and Japan.” 


Merchandise Marks.—The Merchandise Marks Com- 
mittee, who are considering the questions of indications of origin 
on goods and of national trade-marks, met at the Board of Trade 
Offices on Thursday and Friday, last week, under the chairmanship 
of Mr. Harry Greer, M.P. Evidence was given regarding the 
present position of the matters into which the Committee are 
inquiring, in so far as those matters affect the Board of Trade and 
the Customs, by Mr. H. Fountain, C.B., C.M.G., an Assistant 
Secretary of the Board of Trade in charge of the Commercial 
Relations and Treaties Department ; Mr. Temple Franks, C.B., 
Comptroller-General of Patents, Designs and Trade Marks and 
Comptroller of the Industrial Property Department of the Board of 


Trade ; and Mr. J. L. Mackie, an Assistant Secretary of the Board 
of Customs and Excise, 
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The Swiss Bank's Depreciated Assets.——The accounts 
of the Bank fur Elektrische Unternehmungen, of Zurich, for 1918-19, 
which were recently summarised in this journal, were passed 
without discussion at the annual meeting. As a result of the 
decline of all foreign exchanges since the end of June, and the 
consequential depreciation of the securities dealt in on the Stock 
Exchanges in Switzerland, the directors of the Bank prepared for 
the meeting an intermediate balance-sheet closed on November 
28th, showing a depreciation of the book value of the assets 
amounting to 82,460,000 fr. (£3,298,000). After transferring 
10,000,000 fr. from the reserve fund, and taking advantage of the 
exchange quarantees, which were arranged a year or two ago, 
totalling 46,120,000 fr. (£1,844,000), the deficiency of 22,640,000 fr. 
(£905,000) shown on June 31st, 1919, becomes increased to 
48,980,000 fr. (£1,959,000) on a share capital of 75,000,000 fr. 
(£3,000,000). 


Dutch Motors and Domping.— The Elektromotoren 
Fabriek Dordt, of Dordrecht, has just declared a dividend at the 
rate of 74 per cent. for 1918-19, as compared with 25 per cent. in 
the preceding year. The directors’ report, which refers to the 
purchase of raw materials (dynamo sheets and copper) from the 
United States and England, states that the demand for electric 
motors would increase enormously through the continual extension 
of municipal and provincial stations, and the company would 
secure a share in the business if the prices were able to compete 
with those of rivals, which would be the case with free and equal 
competition. It would, however, be otherwise if foreign exchange 
manifested its influence. In this connection it is mentioned that 
foreign machine tools of reputed makers were already being 
offered in Holland at prices which were far below those at which 
Dutch firms would ever be able to produce them. So far the 
imports of electric motors were inconsiderable, although some 
foreign makers were already offering motors at very low quotations. 
It remained, however, for the future to decide how far the 
" exchange danger " could cause prejudice to Dutch industry. 


Calendars, &c.—From the PIRELLI-GENERAL CABLE 
Works, LTD., of 144, Queen Victoria Street, London, E.C., we 
have received a pocket memoranda book, with celluloid covering, 
whereon a calendar for the New Year is printed; also a very 
useful desk memoranda block, with hinged metal case containing 
monthly calendar alips for 1920. 


Sale of German U-Boat Machinery.—Messrs. JOHN 
M. LEEDER & Son, at the Riverside Wharf, Swansea, on Tuesday 
morning, offered for sale by public auction, motors, electrical 
equipment, ventilating, heating, pumping, and air-compressor 
plant, and machinery, taken from dismantled German submarines. 

The lots included reciprocating oil pump (£20), small motor- 
driven air compressor (£13), five-blade single-pole knife switches 
(up to £5 each), four automatic circuit-breakers (£12), three 
double-acting plunger pumps (£45 each), motor-driven four-stage 
air compressor (£200), enclosed auxiliary switchboard to control 
motors (£20), searchlight with shutters, suitable for signalling 
(£10). All machinery was made by German firms, some of it as 
recently as 1916. The largest buyers were Messrs. Graeaser, Ltd., 
chemical manufacturers, Ruabon, North Wales. The total pro- 
ceeds are expected to realise between £7,000 and £8,000. The 
lots offered on the second day were mostly motors, Combined 
motor-generators ranged between £7 10s. and £32 10s.; a com- 
bined motor-driven four-stage air compressor, of 21 to 25 H.P., 
realised £125; a watertight D.c. motor, by Siemens-Schuckert, 
Berlin, £25; motor or generator, made in 1916, £425; two 
switchboards, £25 each ; three motors, each with two 12-in. shaft 
extensions, and made by Siemensa-Schuckert, Berlin, went for £40 
each. 


Trade Announcements. — Messrs. Watson & Sons 
(ELECTRO-MEDICAL), LTD., of 43, Parker Street, Kingsway, London, 
W.C. 2, announce that, owing to the increasing demand for their 
instruments necessitating additions to their staff, Mr. Howard C. 
Head has joined the board. Mr. Head's experience extends back 
to the discovery of X-rays in 1896, and he has been in charge of 
the X-rays and electro-medical department of Messrs. Siemens 
Bros. & Co., Ltd. Messrs. Watson are also making other additions 
to their scientific, technical, and experimental staff, 

THE SLOAN ELECTRICAL Co., LTD., of 12, Golden Lane, London, 
E.C. 1, have been appointed sole agents for the district for Messrs. 
Peyton & Peyton, Ltd., Bordesley Works, Birmingham, manu- 
facturers of decorative electric light fittings. The Sloan Co. are 
furnishing a showroom, which they contemplate will be completed 
early in the New Year, where they will exhibit all types of their 
fittings, A new catalogue is being compiled. 

Messrs. PHILLIPS & TURNER, of 115, Edmund Street, Birming- 
ham, are manufacturing galleries of all types for glass shades, 

The Financial Timex states that a new company is being formed 
by J. G. White & Co., Ltd., called the CONSOLIDATED CONSTRUC- 
TION Co., to amalgamate the contracting businesses of Dick, Kerr 
and Co, and J. White & Co., with offices at 9, Cloak Lane. The 
English Electric Co. is interested in the new Construction Co. by 
an acquired holding of ordinary shares of J. G. White & Co. The 
latter company is unchanged in management and will continue 
to carry on its functions of engineering and operating management 
at the same address. 


International Exhibition at Litle—With a view to 
affording help towards restoring the industries of the devastated 
parts of Northern France. the Municipality of Lille is proposing 
to hold an international exhibition next year, from May to October. 
Its offices are at 20, Rue Henry Kalle, Lille. 


Catalogues for Antwerp.—H.M. Consul-General at 
Antwerp (Mr. M. Gurney, 0.M.G.) has recently written to the 
Department of Overseas Trade to the effect that in view of the 
forthcoming transfer of the Consulate-General to more commodious 
premises, it is desired to obtain the supply of a larger and more 
varied collection of trade catalogues and samples than is available 
at present. In the new offices a large room is being set aside 
solely for the exhibition of British trade catalogues, &c., and it is 
hoped that it will be possible to keep this room well provided with 
printed matter and small samples covering as far as possible the 
greater part of British industries: Catalogues, &c., together with 
a notification, should be posted direct to His Britannic Majeaty’s 
Consul-General, British Consulate-General, Antwerp. 


Book Notices.— Apprentice Training. Booklet No. AG 
102 of the British Thomson-Houston Co., Ltd., Rugby.—This 
volume, which is handgomely produced and illustrated with excel- 
lent photogravures of the exterior and interior of the B.T.H. works, 
as well as of Rugby town, gives particulars of the various courses 
of training which are offered by the company, under the broad 
headings of “Trade Apprentices,” “Drawing Office,” “ Engi- 
neering,” “ Student,” and “Chemist Apprentices,” corresponding to 
the preliminary qualifications and professional aims of the entrants. 
No premiums are required in any of the courses ; thus there is 
equality of opportunity, and merit is the qualifying factor, boys 
who show exceptional ability in the lower grades being eligible for 
transfer to higher grades. The indentures generally cover a period 
of six or five years from the age of 15 or 16, and the apprentices 
are paid at rates increasing yearly, together with an annual bonus, 
depending on the monthly reports of the foremen and the 
apprentice supervisor. Close observation of each apprentice’s pro- 
gress is maintained, and each year at least two trade apprentices 
are promoted to the engineering or D.O. Course. Attendance at 
‘Further Education Classes ” is required in the last-named grades, 
but in the “ Student Apprentice grade the degree or diploma of a 
university or college must be held by the candidate, and the 
indenture is for three years only. The “ Chemist” course is open 
to both sexes. Information is given as to the educational facilities 
provided by the local authorities, the arrangements for the super- 
vision and welfare of the apprentices, the rules, &c., and the works, 
which at present accommodate about 5,500 employés. An interesting 
chart shows graphically the courses followed by apprentices in the 
different categories. The system appears to be as admirable as the 
manner in which it is presented to the reader—and that is high 
praise indeed. 

Circular of the Bureau of Standards, No. 75, “ Safety for the 
Household.” Washington: Government Printing Office. Price 
15 cents, 

“The Present Position of the Theory of Ionisation.” A general 
discussion reprinted from the Transactions of the Faraday Society. 
Vol. XX, Part 1. 1919. London: The Faraday Society. Price 
128. 6d. 

“Safety First."—The London “Safety First” Committee, 31, 
Westminster Broadway, S.W.1, has issued a poster giving 
instructions to drivers of electric (storage battery) vehicles, which, 
if acted upon, will tend to leasen the number of accidents which 
occur in this direction. The publication is well set out and 
illustrated. 


F.B.I. Trade Commissioners.—In pursuance of its 
policy of placing Trade Commissioners in foreign countries, the 
Overseas Committee of the Federation of British Industries has 
made the following appointmenta :— 


Italy.—Mr. Ed, H. Capp—Mr. Capp was previously the secretary of the 
British Chamber of Commerce for Italy, whose headquarters were at Genoa, 
with other offices at Milan and Rome. He will open an office for the 
Federation of British Industries at Milan at an early date. 

Portugal.—Mr. G. L. Barley—Mr. Barley has a very full knowledge of 
Portugal. His address will be c/o Messrs. Rugeroni & Rugeroni, Ltd., Rua 1° 
de Dezembro &3/84, Lisbon. 

Algiers. -Mr. F. Dorrien Thoroton—His address will be Federation of 
British Industries, 6, Rue De La Liberte (Cox & Co.), Algiers. 

Near East (Conatantinople)—Captain Lafontaine, who is well known in 
Constantinople, represented a weli-known firm in this area. He will open an 
oftice for the F.B.I. 


Catalogues and Lists—THE METROPOLITAN-VICKERS 
ELECTRIC Co., LTD., Trafford Park, Manchester.—Pamphlet 
(Envelope Series 4,047/1 B) dealing with the Westinghouse brake 
solenoids for A.c. and D.C, working. 

Messrs. WARD & GOLDSTONE, LTD., Sampson Works, Salford, 
Manchester.—Edition A 19 of “ Electrical Novelties and Sundries,” 
a comprehensive list of electrical appliances of British manu- 
facture, chiefly devoted to lighting equipment. 

THE Sun ELECTRICAL Co., LTD., 118 and 120, Charing Cross 


` Road, W.C. 2.—Priced pamphlet illustrating the “Sunco”’ vacuum 


cleaner. 

Messrs. SIMPLEX CONDUITS, LTD., Garrison Lane, Birmingham. 
—‘‘Inatallation News,” December, 1919, describing among other 
things the manufacture of “Simplex” conduits, and the new 
‘‘ Simplex ” fuse unit, which embodies several novel features. 

Messrs. R. B. HAND & Co., LTD., 63, High Holborn, W.C. 1.— 
Pamphlets illustrating the “ Evinrude ” oil engine. 

STANTON IRONWORKS Co., LTD., near Nottingham.—December 
stock list of cast-iron pipes. | 

THE A. & A. ELECTRICAL Co., LTD., 13, Farringdon Road, E.C.1. 
—lIllustrated price-list of electric-light bulbs—mainly for car 
lighting. . 

Causes of Unrest.—About 4,000 workers in the Tata 
works at Bombay came out on strike for a bonus on the occasion 
of the owner of the mills being presented with a son. The rumour 
was denied, but the workers announced that, baby or no baby, they 
intended to have the bonus, — Financial Times, 
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St. Dunstan's Day.—Jn connection with the effort to 
place St. Dunstan's Hospital on a firm ard permanent basis, and 
give after-care to men who were blinded in the war, Mr. C. E. 
Town writes offering to supply to any reader quantities of special 
adhesive Dunstan's Fair Stamps, in sheets of 72, for retention or 
disposal. The fund is being raised in aid of the Blinded Soldiers’ 
and Sailors’ After-Care Fund (13, Walbrook. E.C. 4). 


Italian Industrial Exhibition.—An exclusively national 
exhibition is to be held in Rome in the course of next year, to set 
forth the progress made by Italian labour in all branches of 
industry. It is styled a National Exhibition of Work, and the 
country’s advances in the domain of electricity, electrotechnics and 
electrometallurgy, will be fully shown. 


Profit-Sharing and Labour Co-Partnership.—We have 
received a copy of a pamphlet (3d. net) published by the Labour 
Co-Partnership Association, 6. Bloomsbury Square, London, W.C. 1, 
containing speeches by the Right Hon. Lord Robert Cecil, M.P., 
and the Right Hon. J. R. Clynes, M.P. These speeches reflect the 
modern aspects of profit-sharing and co-partnership, and illustrate 
the changed attitude of many public men towards industrial pro- 
blems. The human side of industry is recognised as of funda- 
mental importance for the progress of industry and for the welfare 
of the State. We commend the speeches to the careful and sympa- 
thetic study of all connected with industry who are anxious to 
know the merits of partnership as a means of promoting industrial 
harmony and prosperity. In the pamphlet cross-headings and 
special type are used to bring out the salient points. and so enable 
the inquirer to find quickly whatever is to him the particular point 
of interest. Copies of the pamphlet and other literature on the 
subject of co-partnership can be obtained on application to the 
above address. 


The Coal Bill Dropped.—The Government has dropped 


the Coal Industry (Emergency) Bill, which limited the profite of 
coalowners to 1s, 2d. per ton. 


Patents for Inventions.—At the annual general meeting 
of the Inventors’ Union, held in London on Monday last, it was 
decided to ask the Government to consider the creation of an All- 
Empire Patent to replace the present system, and a resolution was 
passed opposing Clause S of the Patents and Designs Bill. 


Economic Effect of the 44-Honr Week.—The Ship- 
building and Engineering Trades Federation have appointed a 
Committee of six to co-operate with an equal number of representa- 
tives of the Engineering and Shipbuilding Employers’ Federations 
to investigate the economic effect of a 44-hour week in those 
industries. The men’s Committee is composed of :—Messrs. J. T. 
Brownlie (chairman), John Hill (boilermakers), W. F. Dawtry 
(steam-engine makers), J. Rowan (electrical trades), J. E. Davison, 
M.P. (ironfoundezs), and J. W. Paterson (carpenters and joiners),— 
The Times, 


Vickers, and Brown, Boveri.—'he /inancial Times 
reports that an extraordinary general meeting of the shareholders 
of Brown, Boveri « Co. was held in Baden, in Switzerland, on 
December lst, at which sanction was given to the recent increase of 
capital and the scheme for a community of interests with the 
London firm of Messrs. Vickers was approved. Sir Ernest Hiley 
and Mr. Francis Barker, of the firm of Vickers, and M. Guillaume 
Pictet, banker, of Geneva, were elected members of the board of 
Brown, Boveri. 


The Ironmoulders’ Strike.—In the course of a com- 
munication to the Press last week, Mr. D. A. Bremner. Director of 
the British Engineers’ Association, wrote :—‘ The ironfounders’ 
strike makes no direct and immediate appeal to the man in the 
street. Nevertheless, it would be difficult to exaggerate the extent 
to which the national life and welfare are menaced by the stoppage 
of the production of iron and steel castings. That stoppage, if 
continued even for another two or three weeks, will paralyse the 
greater and most important part of the engineering industry of 
this country, and throw out of employment the great majority of 
the workpeople engaged in it. Unless this strike be ended very 
soon the consequential unemployment will run into hundreds of 
thousands. The very enormity of such a state of things and its 
disastrous possibilities should induce even organised labour itself 
seriously to consider whether it can afford to perpetuate it with 
any regard for its own interests.” 


Wages of London Electricians.—The London District 
Committee of the Electrical Trades Union, on December 11th, dis- 
cussed the employers latest offer of 28. per hour, which was not 
considered satisfactory. The Committee repudiated the suggestion 
that it was likely to cut off the electricity supply of London at a 
moment’s notice. Instructions have been issued to members of 
the Union that the rates must be as follows :—Electricians, 2s. per 
hour, plus 12} per cent., and mates, 1s. 7d. per hour, plus 124 per 
cent. of total earnings, pending the putting into effect of the result 
of the ballot, which by a large majority gave the Committee the 
power to call a strike.— The Times, 


Liquidations and Dissolutions. — 4Zopiac PEERLESS 
ELECTRIC LAMP Co., electric light factors, 25, Denmark Street, 
Charing Cross Road, W.C. Messrs. J. and J. J. Symons have 
dissolved partnership. 

BrecK ENGINEERING Co., Eden Works, High Road, Hayes End, 
Middlesex. — First meetings of creditors and contributories, 
December 22nd, at Carey Strect, W.C. 


Committee on Colonial Development.—The Secretary 
of State for the Colonies has appointed an Advisory Committee to 
inquire into the opportunities of economic development in the 
Colonies and Protectorates, to make recommendations as to the 
principles and methods to be followed in such development, and to 
examine and report on any particularschemes and suggestions which 
may be submitted to them, zi 


Fi 


t 


LIGHTING AND POWER. NOTES. 


Aberdeen.—NeEw Puant.—The Corporation . electrical 
engineer is to obtain estimates for increasing the condensing plant. 
Mr. J. H. Rider has submitted to the E.O. a detailed report on 


' the Corporation electricity undertaking. On the assumption that 


the Electricity (Supply) Bill will pass into law, it will be for the 
Corporation, he suggests, to submit to the Commissioners a proposal 
to constitute Aberdeen and the surrounding district as a separate 
electricity district, a scheme for the proper supply of electricity in 
that district, and a scheme for the establishment of a joint elec- 
tricity authority for the district. Mr. Rider suggests that when 
the Bill becomes law, the Corporation should take steps to be 
constituted the electrical authority for the district. It might be 
necessary to come to terms with Dancan's E:8. Oo. with regard to 
the supply to Ellon, and, perhaps, buy out that undertaking. ' Mr. 
Rider discusses the proposals of the Water Power Resources Com- 
mittee with regard to Lochs Ericht, Laiden, Rannock, and Tammel. 
As to what it would cost to transmit the energy from the Loch 
Tummel district to Aberdeen, and working on the hypothetical 
case that the Corporation would take 9,500 KW., he pointe out tHat 
the transmigsion line would be about 90 miles long. A duplicate 
line would be necessary to ensure continuity of supply. He 
estimates the cost of that portion of the line that would be 
chargeable against the Aberdeen supply at abont £300,000. and if 
the whole cost had to be charged to Aberdeen, it would amount to 
about £500,000. The proper way for the Corporation to utilise 
the energy derivable from a water power scheme would be to use 
it to supply the whole of the load demand below 9,500 KW. and 
to use the local steam plant as a supplementary source of energy 
when the demand exceeded that figure. | 

The possibilities of obtaining power from the river is now being 
considered by the water and the electrical engineers. 


Australia.—SyDNEY.—The total commitments of the 
electricity department amounted to £3,500,000 up to September 23rd 
last, and will reach a total of £4,000,000 by March, 1920. 

TASMANIA.—The Mount Lyell Co. is negotiating with the State 
Government for a supply of power for the treatment of West 
Coast ores. 


Bryomawr.—Prov. OrperR.—The U.D.C. is to apply 
for a prov. order to supply electric light. 


Burton-on-Trent,— Loan.—The T.C. has applied to the 
M. of H. for a loan of £6,000 for the provision of electricity for 
power at the Milton waterworks. | 


he, 


Carnarvon.— Losses IN Workinc.—The chairman of the 
E.O. states that the company generating power, under an agreement 
with the T.C., is working at aloss. In spite of this, the Com- 
mittee is of the opinion that the undertaking is of yreat advan- 
tage to the town, and proposals for a supply from the North Wales 
power station were not favourably received. 


Cavan.—E.L. ScHEmE.—The detailed estimate for the 
installation to be made by the new E.L. and P. Co. is now given at 
£8,035, including duplicate plant at a probable oost of £2,000. 
Mr. J. J. Woods, Clones, has been appointed engineer to the 
scheme. 


Continental. FRANCE.—A very important group is, 8878 
U Electricien, engaged in working out the plans for a transmission 
line, which will link up the hydro-electric works of the Pyrenees 
and the Central Plain with the coal-generating stations of the Nord. 
The Central Plain and the Pyrenees possess considerable water 
resources, but of variable output. These two regions are, therefore. 
able to complete each other, while the coal generating stations of 
the Nord are available when the former have reached their maxi- 
mum. The conductors, it is believed, will be of aluminium. The 
Pyrenees-Centre-Paris-Nord line will serve not only the actively 
industrial Pyrnean region, but the whole of the industrialised 
middle districts, and also Paris. It will facilitate the electrification 
of the four networks, the Midi, the State, the P.O., and the Nord, 
constituting under the control of the State, a steady and sure 
source of energy. 


ITALY.—The Government is proposing to grant a concession to 
an American syndicate to utilise the water powers in South Tyrol 
on condition that electric energy is supplied to the Italian State 
Railways at a 10 per cent. addition to cost price.— Hconomic Rerievw. 

SLovakta.—In conjunction with the Czecho-Slovak State and 
the Ministry for Public Works, a company is being formed in 
Banska Bistritz to undertake electrification in Central Slovakia. 
The capital is Kr, 10 mill. of which the State will contribute 
2 mill., the State mining works 2 mill., and certain towns and 
communes 2 mill.— Economie Review, 


PAE a a R E O 
7.5 


D tot 


‘Vol. 85, No. 2,196, Deceuser 19,1919.) THE ELECTRICAL REVIEW. 985 


Clactos-on-Sea.—P kick INCREASK. — The U.D,C. has 
increased the price of electricity by ld. per unit, to 8d., for 
ordinary Jighting, as from the end of the year. The rates for 
power and heating remain unaltered. 


Deal and Walmer.—Time Exrenston.—The B. of T. 
has extended the time until March lst, 1920, of the Deal and 
Walmer Gas and Electricity Act, 1914. 


Doncaster.—Loan.—The Corporation is applying for 
powers to borrow £40,000 to extend its generating station, and the 
application was, on December 11th, inquired into by Colonel T, C. 
Ekin on behalf of the M. of H. 


Dublia.—The Corporation refused the Lighting Com- 
mittee power to exceed its estimate in order to meet complaints 
about badly-lighted areas. Alderman Byrne said the conditions 
were, in some instances, disgraceful. 


Glasgow.—Mercury Vapour RECTIFIERS.—[In connec- 
tion with the engineer's recent visit to the Brown. Boveri works, 
Switzerland, it is reported that during the visit rectifiers were seen 
in course of construction for pressures of 500 volts in sizes of 170, 
330, and 660 H.P. The workmanship was excellent in every detail. 
and evidence was given that where plant had been in use for five 
years, when dismantled, it showed no trace of depreciation. At 
Schliren an installation of two cylinders was seen, each of 170 H.P., 
for supplying energy to the local tramways. At Berne four 
cylinders, each of 330 H.P., were inspected, supplying both light 
and power from a municipal sub-station. The apparatus was seen 
disconnected and re-started within five seconds. At Le Locle four 
cylinders, each of 170 H.P., were examined. From Neuchatel, 
Peter’s chocolate factory at Orbe was visited. where two cylinders, 
each of 330 H.P., were seen supplying both light and power in the 
factory. The smal] space occupied by the plant in front of the 
switchboard was specially noticeable in this case. At all the fore- 
going installations assurances were given by directors, managers, 
and workmen in charge of the plant, that the performance of the 
rectifiers was entirely satisfactory. A very large installation of 
rectifiers is being considered for Paris, and Zurich is also to have 
an installation. No examples of these rectifiers are at present in 
use in Great Britain, but a list of 60 installations was supplied 
which have been oarried out during the past five years, representing 
a total of 100 cylinders and a capacity of 25,000 H.P. 


Hastings.—Loan.—The T.C. has applied for a loan of 


£6,041 for H.T. cable. 


Hall.—Fuxi, Suortace.—Owing to the serious situation 
arising through the coal shortage, the Fuel Overseer has made an 
order prohibiting all outside and inside display lighting by elec- 
tricity between the hours of three and five o'clock in the after- 
noons of each day of the week from Monday to Friday inclusive, 
commencing on December 15th. The order also applies to places of 
public entertainment. All other users are required to reduce their 
consumption by a third during these two hours, 


Ilford. — Price Increase. — The following revised 
charges for lighting come into operation on and after the meter 
readings for the quarter ending this month :—Rate “B” (flat 
rate), increase from 7d. to 8d. per unit. Rate “C” (maximum 
demand), increase from 8d. and dd. to 8d. and 6d. per unit. Rate 
‘D” (slot meters), increase from 74d. to Sd. per unit. 


Lewes, BREAKDOWN.—Owing to a defective boiler 
tube and the breaking of a valve on the Diesel engine, the power 
station had to be shut down on December 2nd. 


io 

London.—ST. Pancras.—The Chief Electrical Engineer 
reports that he has had great difficulty in obtaining adequate supplies 
of coal from the contractors, Messrs. Beattie & Co.. and has been 
informed that this is due to the Coal Controller diverting stocks 
intended for the undertaking in other directions ; at present he is 
1,600 tons short on contract deliveries, and has had to purchase 
outside the contract at special prices. 

Finding ‘‘ very great ditħculty ° in maintaining an efficient 
supply of electricity between 4 and 6 p.m., the E.C. appeals to 
consumers to curtail consumption. 

ELECTRICITY SUPPLY.—A recommendation of the Finance 
Committee to sanction the borrowing by Hackney of £56,423, and 
by Hammersmith of £49,925, for the extension of local electricity 
undertakings, came before the L.C.C. on Tuesday. Mr. H. H. 
Gordon said the whole situation would be revolutionised by the 
changes in the Electricity Supply Bill in the House of Lords: the 
question of London's electricity supply would once more be in the 
melting-pot, and everything would be in chaos and disorder. The 
Council had reason to complain that when the Bill had reached its 
last stage the Government suddenly altered its whole under- 
lying basis. Consideration of the applications from Hackney and 
Hammersmith was postponed until the next meeting of the 
Council. f 

SHOREDITCH. —The demands for energy have increased to such 
an extent that the whole of the plant is required to be in commis- 
sion, and consequently there is no reserve in case of breakdown. 
The borough electrical engineer has submitted estimates for an- 
additional 5,000-Kw. alternator for the main station, rotary con- 
verters at two sub-stations, new mains, and the necessary switchgear, 


at a cost of £116,570.. 


Lourenco Marques.— ExTENSIONs.—In the course of a 
Speech at the annual meeting in London, last week, of the Delagoa 


Buy Development Corporation, Ltd., Mr. Heyland, the chairman, said 
that in order to meet the increasing demand for electric power it 
would be necessary to increase almost immediately the plant at the 
power station. The visible increase in demand during the next two 
years was 300 to 400 H.P. The negotiations for certain modifications 
of the electric lighting contract had now been satisfactorily termi- 
nated, and an agreement had been signed and confirmed. The 
only material modifications -weré a reduction in the charges for 
energy and meter rents to private consumers, which would reduce 
the net revenue of the electric lighting undertaking by about 
£2,000 per annum. Substantial reductions had been granted in 
April, 1918, and it was these that had now received official 


recognition. , 


Manchester, — New Puant. — The Corporation’s new 
turbo-alternator, capable of developing 25,000 kw., was started on 
Monday. It is the largest yet instailed by any municipality in the 
United Kingdom, and brings the power of the Stuart Street plant 
up to 90,000 kw. 


Middiesbrough.—ExTENsIoNs. — The Corporation is to 
install at the electricity works two sets of combined 350-KW. gas- 
engine generators, and the tender of Messrs. Browett, Lindley 
and Co., at £7,946 per set, has been accepted. The gas-producer 
plant, it is estimated, will cost £400 for each set. The engines 
are to be obtained in order to meet the requirementsof thetransporter 
bridge and pumping station, and are to operate either on town or 
producer gas. By this means an independent supply will he avail- 
able for the maintenance of essential services, including tramways. 
if the Tramways Committee decided to take the supply from .this 
department. A new 1-sq. in. cable is to be ordered, at an 
estimated cost of £4,800. 


New Zealand.—CaNTerRBURY.—The electrical depart- 
ment is to establish as many charging stations for electric vehicles 
as possible, in order to overcome the distance difficulty which 
prevents the use of this mode of transport by farmers. 

SouTtH ĪSLAND.—A deputation from a conference of progress 
leagues recently met the Prime Minister, and emphasis was laid on 
the need for hydro-electric developments. 

HAMILTON.—A report upon the proposed electrical extensions, 
involving an outlay of £50,000, has been submitted to the B.C. 
Some of the improvements suggested are a subsidiary power 
station (£17,500), street lighting (£4,000), and water works 
(£4,910), 


Rawtenstall.—Loan.—In connection with the proposed 
extensions to the Corporation electricity undertaking at Hare- 
holme, Cloughfold, application is to be made for sanction to 
borrow £117,000, of which about £87,000 is required for 
immediate purposes. i 

Tasmania.—WATER POWER.—At the annual meeting 
of the Mount Read and Rosebery Mines, Ltd., the chairman stated 
that the Tasmanian Parliament had authorised the Minister 
of Works to construct the Lake Rolleston power scheme at a 
maximum cost of £500,000, and to contract to supply this com- 
pany near Zeehan with 15,000 H.P. for 15 years at 55s. per H.P, per 
annum on the company providing guarantees that necessary capital 
for treatment: plant installation was available. The chairman also 
said that the company had purchased from the Government the 
worke of the Tasmanian Smelting Co., at Zeehan, on favourable 
terms for a site for the electrolytic zinc refinery. l 


Tynemouth.—Year’s Workinc.—The annual report 
upon the Corporation electricity works for the past year, shows a 
gross revenue of £27,247, against £24,613 in 1918, and £22,435 in 
1917. The trading expenses absorbed £20,020, and the balance for 
transfer to the net revenue account was £7,227, equivalent to 
26°53 per cent. of the gross income, and representing a trading 
return of 7:33 per cent. on the capital employed. 


Walsall, — Housine Scueme.— The E.C. proposes 
subject to an arrangement with the Housing Committee to 
light with electric light the houses proposed to be erected at 
Blakenhall. the necessary extension of mains be carried out at a 
total estimated cost of £700. The purchase of three canal boats 
for the Committee, for the sum of £885, is also recommended, 


Walton-on-Naze.— TIME EXTENSION.—With reference to 
the recent B. of T. inquiry into the condition of the plant at the 
E.L. works, the company has been given until January lst to put 
the undertaking in order. 


Willesden.— YEAR’s Workina.—The report for the year 
ended March 3lst, 1919, shows an income of £67,509, with a 
corresponding expenditure of £69,117, or a loss of £1,608. The 
number of units purchased from the North Metropolitan P.8. Co. 
was 7,644,707, which was 170,950 less than the previous year. 
Two aub-stations were fitted with 500-KW. rotary converters during 
the year. 

United States —Ftve. Snorrace.—The strike of 
U.S.A. household coal miners, which began on November Ist, has 
been settled. The restrictions placed upon lighting, heating, and 
power, a8 announced in our last issue will, however, continue in 


furce for some time to come. 

Yeovil.—Time Extension.—The B. of T. has extended 
the time of the Yeovil Electric Lighting Order, 1914, until April. 
1920, 3 
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TRAMWAY AND RAILWAY NOTES. 


Belfast.—Supriy Far.urs.—During the busiest part 
of the afternoon of December 8th, the tramway service was brought 
to a standstill, owing to the failure of the supply. It is reported 
that the stoppage was due to the insufficiency of river water 
available for condensing purposes, as the tide was low at 
this time. 

Burton and Ashby.—Accipent.—In his report to the 
Ministry of Transport upon a tramway accident which occurred 
in October last, Major G. L. Hall. R.E., states that the brake equip- 
ment was in working order, the accident being mainly due to the 
bad condition of a part of the rails. The driver was partly 
responsible in that, when the magnetic brake failed te hold the 
car at first, he assumed it to be out of order, although his position 
was rendered difficult by attendant circumstances. The sand- 
releasing gear failed to act owing to the collapse of the actuating 

If the hand-brake was applied, it was not sufficient to 
lock the wheels, which would render the magnetic brake ineffective. 
It was considered unnecessary to question the adequacy of the 
braking arrangements, but steps should be taken to alter the 
design of the sand-releasing apparatus. The people injured 


numbered 16, the conductress and one passenger ‘subsequently 
succumbing. 


Continental. —SwITZERLAND. — Electrification of the 
Swiss railways is proceeding apace. December llth was fixed for 
the opening of the Davos and the Filisur line for passenger trafiic. 
Next year it is hoped to have finished the electrification of the 
line between Davos and Klosters, and in 1921 between Klosters and 
Landquart and between Reichenau and Disentis. 


Giasgow.—ELrcrric VEHICLES.—For the non-delivery 
of electric vehicles both Messrs. Edison Accumulators, Ltd., and 
Electric Vehicles, Ltd., are to be held liable to the penalties pro- 
vided in their respective contracts. 


London.—I..C.C.—The average number of cars running 
on the Council's tramways is 1,277, and the number under repair 
is 383. There has been considerable delay in delivery of materials 
for repairs. 

The new basis of fares. approved in April, has been in operation 
for six months. The results show that there is likely to be a con- 
siderable deficiency on working, after providing for the payment. of 
debt charges, and that the amount now standing in the renewals 
and general reserve funds will not be sufficient to make up this 
deficiency and to meet the cost of renewals actually carried out 
during the year. In these circumstances, the conclusion has been 
come to that, unless some other remedy is forthcoming, it will be 
necessary to further increase the tramway fares. 

ACCIDENTS.—On Thursday, last week, an axle broke on a City 
and South London train between Stockwell and the Oval. A 
District train also broke down on the South Harrow line. Both 
accidents caused considerable delay. 

Steam trains are now reported to be running on the electric 


“loop” line from Waterloo Station to relieve the pressure during 


the busy hours in the evening. 

Sir Albert Stanley, in a speech last week at the Savoy Hotel, 
said that the traffic problem could not be solved by a dozen or 
more separate undertakings ; there would have to be complete 
co-ordination. The cost made it impossible for any organisation to 
provide a seat at any hour of the day for every passenger. The 
atrap-hanger had come to stay ; any prospect of profit arising out 
carrying passengers in London to-day had disappeared. The share- 
holders of the Underground had received in 51 years no more than 
£70,000, which situation could obviously not continue. Their 
average rate of pay was £194 per year, and they asked from those 
who used the facilities to maintain the solvency of the under- 
takings, provide good wages for the employés, and a reasonable 
return for the enterprise. 

WooLwica.—It is understood that the East Ham Corporation is 
to urge upon the Minister of Transport the desirability of con- 
structing a high-speed tube railway on the Kearney system 
between Woolwich and East Ham. Woolwich Corporation supports 
construction by a company. 


Manchester. —FARE INcREASE.—It has been decided to 
increase the 1}d. fares to 2d. Councillor Barton, President of the 


British Socialist Party, favoured free tramway rides, the expenses 
to be borne by the rates. 


Newcastle-npon-Tyne.—BILu.—It has been formally 
decided to promote the Parliamentary Bill which seeks power for, 
inter alia, the extension of the tramway service both inside and 
beyond the city boundaries. The cost of the construction of the 
tramways and tramroads will be £393,850, and of the equipment 
£54,075. It is proposed to increase the contribution to the rates 
for road maintenance from jd. to ld. percar-mile per annum, The 
undertakers of motor-’bus services and owners of other motor 
vehicles would be required to contribute 1d. per car-mile per year. 


Railway Electrification.—The policies of Great Britain, 
France, and Belgium, were recently reviewed by Mr. A. McCallum 
in the Electric Railway Journal, In France, the subject is compli- 
cated by its forming part of a comprehensive scheme of national 
reconstruction. Only in Belgium does it seem likely that electri- 
fication work will very soon be commenced. The immediate future 
of railway electrification in Great Britain depends entirely upon 


the ultimate fate of the Ministry of Ways and Communications and 
the Electricity (Supply) Bill. , Little avoidable capital outlay is 
likely to be made by railways during the two years for which they 
are bound by Government control ; it is at present impossible to 
say what will happen after that. It is expected that the line from 
London to Southend (about 40 miles) will be electrified at an early 
date, and that the South-Eastern Railway will be electrified from 
London to Dover (more than 70 miles) provided that the Channel 
tunnel scheme goes forward as it promises todo. As for the rest, 
the prospect seems to be one of suburban electrification gradually 
carried further out from the great cities and, at least in some cases, 
ultimately meeting and joining up. It is thought probable that 
direct current will be used in most of the electrification schemes. 


Sheffield. FARE INcrREasE.—It is proposed to increase 
the tramway fares from 14d.to2d. The fares were raised from ld. 
to 14d. last February, but the tramways manager estimates that if 
income is not increased there will be a loss of £36,900 at the end 
of this year, and that this loss will be increased to at least £72,500 
by the end of next year. He eatimates that the increase of fare 
will bring in an increased revenue of £115,908 per annum. 


Tynemonuth,—AcciDENT.—In his report to the Minister 
of Transport, Major G. L. Hall, B.E., states that the tramway 
accident which occurred at Borough Road on September 27th, was 
due to the locking of the car wheels owing to the sudden appli- 
cation of the hand-brake as the vehicle was rounding a curve. 
Responsibility was attributed to the motor-man for approaching 
the stopping place where the accident occurred at too high a 
speed, and for unskilful manipulation of his brakes and sand gear. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia,—It has become necessary to make considerable 
alterations to the existing wireless stations ; £10,000 has already 
been expended in this direction, and it is estimated that a further 
£3.000 will be required. 

The Shaw Wireless Works, recently purchased by the Govern- 
ment, is stated by Admiral Jellicoe, in a report to the Common- 
wealth, to be a most suitable nucleus for war preparations, 
possessing ample facilities for the development of secret experi- 
mental work, and also for the manufacture of jigs, patterns and 
gauges necessary for the production of war material. 


Automatic Telephones.—The first automatic telephone 
installation to be put in commission in Dublin has just been com- 
pleted at Messrs. Pim Bros.’, Ltd., premises. by Messrs. Maurice 
Pitman & Son, the equipment having been manufactured by the 
Automatic Telephone Co. The installation is designed to accom- 
modate 50 lines, but of these only 24 are in commission, leaving 26 
additional lines for future extension. Energy is supplied by a 
central battery of Chloride accumulators, comprising two sets of 
25 cells each, the duplicate sets being used alternately, the one 
supplying energy to the equipment, while the other is on charge. 
There is over two miles of cable supplying the 24 telephones in 
operation, and it augurs well for the installation that on its maiden 
trial it worked perfectly without a hitch. 

The Hull Corporation has applied for sanction to borrow £61,786 
for telephone extensions, £3,000 being required to erect an 
automatic exchange. Although in 1914 a profit of £5,000 was 
made, last year’s deficit amounted to £1,105. The Government 


Inspeetor, Col. T. C. Ekin, thought it improbable that a 25-years 
loan would be sanctioned. 


Iceland.—The telegraph and telephone system at the end 
of 1918 comprised 2,256 km. (pole route) and 6,692 km. (length of 
wires). There were 140 stations, 1,877 telephone instruments and 
12 telegraph instruments, the telegraphic work being largely dealt 
with by telephone. There were 752 subscribers in Reykjavik, 139 
in Akureyri, and 79 in Vestmannaeyjar.—7, and T. Journal. 


Eastern Telegraph Co.—In a letter to the President of 
the Manchester Chamber of Commerce, in reply to complaints of 
cable delays, the Postmaster-General states that the fault in the 
above company’s main cable has now been removed, The number of 
words dealt with in 1918 amounted to 180 millions, compared with 
64 millions in 1913. The routes of the Great Northern and Indo- 
European Companies, rid Russia and Germany, are still interrupted. 
A new cable is now being laid between this country and Gibraltar, 
and orders have been given for cable to provide a new high-speed 
line to the East by way of the Mediterranean, Red Sea, and ria 
Bombay and Madras to Singapore. 


France.—An official notice issued in Paris says that 
on and after December 16th a surtax of 53 centimes per franc 
was added to the cost of foreign telegrams, including wireless 
telegrams. 

It is officially announced that the telegraph service between 
France and Germany will be resumed on December 17th. The 
resumption has been delayed owing to the difficulty of establishing 
permanent lines through the devastated regions. The charge will 
be 18 centimes per word and no code measages will be allowed. 
Telegrams in French, German, English, Italian, and Japanese, will 
be received for transmission, 


Storm Damage.—It was reported last week that violent 
storms inthe Alps had caused an interruption in telegraphic = 
telephonic communication between Italy and France and England 


ee 
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Teneriffe.— Tenders have lately been invited for the 


establishment of a telephone service on the Island of Teneriffe. 


Tonga.—At the present time the Tongan group of 
islands have no rapid means of communicating with the outside 
world. An order has been placed with Amslgamated Wireless 
(Australasia), Ltd., for a complete wireless equipment to provide 
direct communication between Nukualofa and Suva. The entire 
apparatus, which includes valve receivers, power plant, storage 
batteries, and specially designed masts, will be manufactured by 
the company at its works in Sydney. and erected by Australian 


( ngineers. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the arin iby indicates 
the issue of the ELECTRICAL REVIEW in which the “ Official 


Notios” appeared.) 


OPEN. 
Australia, — SYDNEY. — January 2th, 1920. N.S.W. 


(Government Railways and Tramways. One 1,250-kw., 50-cycle 


turbo-alternator. 
February 18th, 1920, One electrically-controlled tower clock 


and four dials, for Sydney sub-station. Chief Electrical Engineer's 


Office, 61, Hunter Street, Sydney. 
PrertH, W.A.—February 10th, 1920. P.M.G.’s Department. 340 
accumulators (schedule W.A.647.) (See this issue.) 


Barnes.— January 20th, 1920. U.D.C. Electricity 
Department. Supply of water-tube boilers, economisers, draught 
plant, turbo-alternators, condensers, air and circulating pumps, 
transformers and rotary converters. (December 12th.) 


Bedwelity.—December 29th. U.D.C. Supply and erection 
of a small sub-station equipment, and about 3,000 yd. of pole line. 
(See this issue.) 


Beifast. — December 22nd. Electricity Department. 
Steam, water and other pipework for the New Harbour power 
station. (November 28th.) 


Chile. —March 15th, 1920. Comision de Puertos, Santiago. 

ilectrical machinery (power and lighting) for the Port ot Valparaiso. 

Comision de Puertos, Santiago, Chile. Copies of the specifications 
can be seen at the Chilean Legation, London, between 3 and 5 p.m. 


Dundee.— January 23rd, 1920. Corporation. Electricity 
Department. Three 750-kw. converter sets; one 300-KW., ditto ; 
11,000 v.. E.H.T. switchboard ; two 750-KW., D.C. control panels ; 
one 300-KW. ditto. (See this issue. ) 


Govan (Giasgow).— December 30th. Clyde Navigation 
Trustees, Electrically-driven de-watering pumps for Nos. 1,2 and 3 
(Graving Docks, Govan. W. Bridges & Co., Engineers, 3, Salters 
liall Court, London, E.C. 4. 


Hallfax.— January 5th. Electricity Department. Supply 
of stores (including lighting fittings and electrical accessories, 
cables, meters, &c.), from February lst, 1920, to March 3lst, 1921. 
(See this issue.) 


London.—IsLINGTON.— January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 12 
months. (See this issue.) 

FuULHAM.——~January 13th, 1920. Electricity Committee. Manu- 
facture, delivery and laying, complete, duct, E.H.T. cable, &c., 
between the generating stations of Fulham and Hammersmith. 
(See this issue.) 

STEPNEY,—January 22nd, 1920. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and one 
5,000-K w. turbo-alternator, with condenser, accessories and switch- 
year, (See this issue.) 


Rhondda,— January 5th, 1920. U.D.C. Electricity 
Committee. Steel or wood poles and the completion of overhead 
lines, (See this issue.) 


Sheffieid.— January 2nd, 1920. Electric Supply Depart- 
ment. Supply and laying of six-core, E H.T., split-conductor 
cable (contract No. 268). (December 12th.) 


Spain, — January 25th, 1920. The Harbour Works 


Authorities at Alicante are inviting tenders for the supply of three 
electric cranes, Particulars may be obtained from. wad tenders are 
to be sent to, the Junta de Obras del Puerto, Alicante. 


Tynemouth.—January 12th, 1920. Electricity Depart- 
ment. Ten 250-K.V.A. transformers. (See this issue.) 


*A copy can be seen at the Inquiry Office of the Department of 
Overseas Trade (Development and Intelligence), London, 


CLOSED. 
Australla.—P.M.G.’s Department, N.S.W. :— 


2,000 protector, £983.—British General Electric Co., Ltd. 

500 telephones, £1,856; 150 do., £557.—Automatic Te ophonen (Aust.), Ltd. 
800 telephones, £2,580.— Western Electric Co. (Aust.), Ltd. 

P.M.G.'s Department, Victoria :— : 
1,800 telephones, £4,896.—Automatic Telephones (Aust.), Ltd. 


P.M.G.’s Department, West Australia :— 
100 telephones, £871.—Automatic Telephones (Aust.), Ltd. ; 50 do., £161.— 
Western Electric Oo, (Aust.), Ltd. 


P.M.G.’s Department, Queensland :— 
1,100 protectors, £518.—British General Electric Co., Ltd. 


560 telephones, £1,774.—Western Electric Co. (Aust.), Ltd. 
—Tenders. 


Birstall. Electricians’ work in connection with the new 
Princess Picture Palace for Pictures (Birstall), Ltd. Messrs, H. 
Hainsworth, Ltd. 

Heywood.—T.C. :— 


Extra-high-tension and low-tension cables.—Macintosh Cable Co., Ltd. 
Motor converter.—Bruce Peebles & Co. 


London.—1..C.C. Fire Brigade Committee. Recom- 


mended :— 
Two chassis for turntable ladders, £8,088.—Tilling-Stevens, Ltd. 
L.C.C. Highways Committee. Recommended. Overhead elec- 
trical equipment for the Lee Green to Eltham tramways, \c, :— 


Clough, Smith & Co., Ltd. si (recom.) .. £8,650 
B.1. & Helsby Cables, Ltd... as u .. 9,839 
J. G. White & Co., Ltd. ss ai 5s cn te 11,823 
Low-tension electric cables for the Lee Green to Eltham tram- 
ways, &o. :— 
Western Electric Co., Ltd. ..  (recom.) - &23,803 
B.I. & Helsby Cables, Ltd... sa ue se s 24,327 
W.T. Henley’s Teleg. Works, Ltd. T ae i 25,480 
Siemens Bros. & Co., Ltd. .. ne sè a is 21,752 
Johnson & Phillips, Ltd... es ae s Da 24,965 
W.T. Glover & Co., Ltd. .. oe ee oe ee 25,302 
Union Cable Co., Ltd. s NE ee SN T 25,420 
Callender’s Cable & Con. Co., Ltd... : 25,594 


SHoREDITCH.—Electricity Committee. Recommended :— 
One 1,000-K Ww. rotary converter, £4,930 (delivery in 18 weeks).—Metropolitan- 
Vickers Electrical Co., Ltd. 
One 1,500-kw. motor converter, £7,089 (delivery in 85 weeks!.—Bruce Peebles 
and Co., Ltd. 
The prices do not include switchgear. Tenders were received from five con- 
tractors and included 20 different prices. 


Weymonth.—T.C. :— 


Repairs to boiler at the electricity works.—Cozens & Co., £408. 


FORTHCOMING EVENTS. 


institution of Mechanical Engineers.—Friday, December 19th. At Storey's 
Gate, S.W. Paper on "The Cutting Power of Lathe Turning Tools,” by 


Mr. G. W. Burley. 

Junior institution of Engineers.—Friday, December 19th. At the Royal 
United Service Institution, Whitehall, S.W. At 7.30 p.m. Presidential 
address on “ The Intiuence of the War on Engineering,’ by Sir E. H. 


Tennyson D'Fyncourt. 
Saturday, December 20th. At 2.45 p.m. Visit to the L.C.C, Abbey 


Mills pumping station at Stratford, E. 

Society of Technical Engineers.—Friday, December 19th. At the Memoria! 
Hall, Manchester. At 7.80 p.m. Address on ‘‘The Value and Purposé ot 
Organisation,” by Mr. E. Murray Wrong. 


NOTES. 


The Electricity Supply Bill—In the House of Lords on 
Tuesday, the Lord Chancellor submitted a number of amendments 
which removed almost the whole of the controversial elements of 
the Bill. He said that they would cut out the compulsory powers - 
for the establishment of District Electricity Boards, and for the 
purchase of generating stations and transmission lines, and all the 
financial clauses except that which provided for the erection of 
emergency power stations up to an outlay of 20 millions sterling. 
The Electricity Commissioners would exercise the present powers 
and duties of the Board of Trade under the Electric Lighting Acta, 
would have power to conduct experiments, and to set up Advisory 
Committees. The Government held that the jettisoned parts of 
the Bill were greatly necded, and would reintroduce them early in 
the next session. The Treasury had not objected to the 
expenditure involved. The amendments were agreed to en bloc. 


Alcohol from Coke.—It was stated at a meeting of 
Cleveland engineers on Monday night after long and patient 
research and many experiments Mr. Ernest Bury, a local engineer, 
had succeeded at Skinningrove Ironworks in extracting alcohol 
and its derivatives from coke-oven gas on a commercial scale. If 
applied to the whole of the coal carbonised in Britain, the process 
was estimated to yield 650,000,000 gallons of motor spirit a year, 
and would revolutionise the position of the country in regard to 
the supply of liquid fuel.— Daily Telegraph. 


Scientific and Industrial Research.—On December 
12th, Mr. A. J. Balfour presided over a conference of representa- 
tives of research organisations connected with the Department of 
Scientific and Industrial Research at the Institution of Civil 
Engineers, In the course of an inspiring address, he laid stress on 
the fundamental necessity of research in pure science, which he 
regarded as the main engine of human progress. Papers were 
read by Major H. W. Bliss and Mr. W. L. Balls on subjects con- 
nected with research in relation to the textile industries, 
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The Metric System.—The metric system formed the 
subject of a discussion at a meeting of the Yorkshire Branch of the 
Association of Mining Electrical Engineers, at Doncaster. on 
December 6th. Mr. Jarvis'’s paper, as presented to the West of 
Scotland Branch, was read, and a resolution approving of the 
institution of the system was passed. 

According to the Manchester Guardian, at a meeting on Decem- 
ber 9th, promoted by the Manchester and District Decimal Associa- 
tion, Mr. E. C. Barton gave a lecture advocating the adoption in 
this country of a decimal coinage and the metric system of weights 
and measures. He denied that the metric system would render 
useless machinery made on the present measures; no such result, 
he said. had ensued in any other country, only the actual opera- 
tions of buying and selling being affected. 

Mr. H. Alloock said the Manchester Decimal Association believed 
the metric question was now beyond academic discussion, and had 
become a question of real economic importance. Sooner or later 
the metric system must be adopted by this country. 


Electric Supply Whitley Conncil.—The first meeting of 
the Whitley District Council for the electricity supply industry for 
the West Midlands area, comprising counties of Shropshire, Stafford, 
Warwick, and Worcester, was held at Birmingham, last week, the 
Lord Mayor presiding. Mr. R. A. Ohattock, city electrical engi- 
neer, was elected chairman, and Alderman Gregory, vice-chairman. 
Mr. E. J. Jennings, secretary of the electricity supply department, 
was appointed secretary and treasurer to the Council. A draft 
constitution was approved and other business dealt with. 


Universal Radio-Syndicate v. Baxendale.— Pending litiga- 
tion in respect of a wireless telegraphic installation was mentioned 
in an application made before Mr. Justice Roche, in the King’s Bench 
Division. on Tuesday. Mr. R. Goddard, referring to the above 
non-jury action in the list, said an action relating to a wireless 
telegraphic installation on the Eiffel Tower, brought by the same 
plaintiffs against Elwood, was tried by his Lordship early that 
term. The parties in this second case considered it desirable that 
the action, which raised practically the same issues, should be 
tried before his Lordship, and he (counsel) was instructed to 
apply for hie Lordship’s consent to take the case next sittings, 

His Lordship gave a conditional undertaking to take the case, 
subject to the arrangement of the list. 


Inquiries.—A correspondent who intends to open a 
business for himself in or near London, dealing with electrical 
accessories of all kinds, and domestic appliances in particular, asks 
for practical hints, information as to trade discounts allowed to 
retailers, the probable capital required to start a small concern, 
the general state of tne market, and so on; makers of the 
‘Carlton ” projection arc lamp, Patent No. 5,199/13, and of the 
“ Hanco ” flame-proof mining bells are asked for. 


Electrically-Propelled Ships.—It is reported that 
electricity is to displace steam power in the wooden ships con- 
structed by the U.S. Shipping Board during the war. This con- 
version is expected to result in increased cargo space. The plan is 
to remove the existing reciprocating engines and other steam 
equipment, and substitute Diesel-electric engines which will drive 
a propeller motor directly inside the stern. It is estimated that 
the additional cargo space that will be gained will amount to 
500 tons, besides the advantage of electric eyuipment and elec- 
trically-driven deck auxiliaries. 


Educational.— Miss Nott, of the Metropolitan- Vickers 
Electrical Co., Manchester, has attained the unique position, tor 
her sex, of Associate of the Manchester College of Technology, 
after passing the fifth-year course in electrical engineering. 


The Metric System in U.S.A.—As the result of a cam- 
paign organised by the World Trade Club, of San Francisco, over 
58,000 petitions were addressed to the U.S. Department of Com- 
merce for or against the adoption of the metric system. Of these, 
99°27 per cent, were in favour, and only 0°73 per cent. in opposi- 
tion. The signatories were drawn from all branches of society, 
industry, and commerce. 


Appointments Vacant, — Charge engineer (£305) for 


' the Swansea Corporation electricity department : electrician for 


the Regent Street Polytechnic: charge engineer (£110 + 20 per 
cent. + £90) for the Portsmouth Corporation electricity supply 
department ; draughtsman (£5) and overhead wiremen for the 
Plymouth Corporation tramways ; switchboard attendant (258. + 
33s, 6d. + 12} per cent.) for the Southampton Corporation elec- 
tricity works ; jointer for the Edinburgh Corporation electricity 
supply department ; meter-room superintendent (#277) for the 
Sunderland Corporation electricity department. See our advertise- 
ment pages to-day. 


Institution and Lecture Notes.— Institution of Electrical 
Engineers.— At a meeting of the NORTH-EASTERN CENTRE, on 
November 24th, Mr. W. D. Owen delivered a lecture upon “ Wire- 
less Teleyraphy in the Mercantile Marine.” ¢ 

After outlining the history of the subject, the lecturer proceeded to 
describe in great detail a marine wireless installation, and said the 
Marconi ship sets of to-day were substantially the same as they 
were 10 years ago. The discharger was now of the rotary type, 
and a crystal receiver was used in place of the multiple-tuner and 
magnetic detector. The progress that had been made during the 
past few years in the technical aspect of wireless telegraphy was 
revolutionary. The wireless operator of to-morrow would parti- 
pate in the navigation of the vessel by means of the radio- 
yoniometer, or position-finder, and the wireless telephone as an 
auxiliary would enable the principals to conduct their own corres- 


pondence when once communication had been established. The 
marine wireless telegraph of the future would be more complex 
than that of to-day. It would involve greater skill and experience 
on the part of the operator, but it would enable the small minority 
of skilled operators who had kept themselves abreast of technical 
developments to rige to heights not at present attainable. 

Faraday Soclety.—On Monday last, a paper on “ Electrolytic 
Iron Deposition ” was read by Lieut. W. A. MacFadyen, M.C., B.A. 

The work described was undertaken with a view to obtaining 
data on which an industrial process could be built up, for the 
purpose of salving worn steel parts by electro-plating them with 
iron. An aqueous solution of ferrous ammonium sulphate was the 
electrolyte used, and it was found that whilst excellent results 
could be obtained from dilute solutions at the normal room 
temperature, deposition could only be carried out very slowly : with 
a concentrated solution, however, equally good results were 
obtained at about seven times the rate usable in the former case. 
Varying acidity of the solution proved to have a great effect on 
the deposits, and the best results were given by an electrolyte 
made about ‘005 normal with respect to sulphuric acid. 

By heating the bath to a temperature of 60° C., deposition from 
a concentrated solution could be carried out satisfactorily at a rate 
of up to 50 times that which was possible in the case of the dilute 
cold solution. Iron can be deposited direct on steel, and subsequent 
heat treatment produces an adhesion of the deposit to the basis metal 
very much better than the best attainable by simple plating, and 
the deposited iron is much tougher than before treating, although 
it is considerably softer. Such deposits can also be case-hardened 
with good effect. ; i 

Electricity Supply Commercial Association.—The annual 
general meeting of the West of England Divisional Branch Council 
was held at Bristol on December 12th. Mr. T. H. Gait (Bristol), 
divisional branch chairman, presided, and the -members present 
included representatives from Bath, Bristol, Gloucester, and 
Cornwall. The hon. secretary, Mr. A. N. Allen (Gloucester) 
presented an excellent report of the work accomplished, and the 
hon. treasurer, Mr. E. E. MacVitie (Bristol), presented the state- 
ment of accounts. 

Society of Technical Engineers.—The firat general meeting of 
the present session of the Bristol and West of England Branch 
was held at Bristol on December 12th, Mr. F. J. Mallett presided, 
and an address on the ‘Aims and Objects ` of the society was 
viven by Mr. A. Davis (Morgan Crucible Co.), followed by a dis- 
cussion. The next meetiny was fixed for January 16th. 

Birmingham and District Electric Club.—The fifteenth annual 
meeting of this club was held at the Grand Hotel, last Saturday 
evening, when the report and balance-sheet were received. The 
Secretary, Mr. N. Deykin, reported that in practically all directions 
the past year, under the presidency of Mr. W. H. Vernon, had 
been the most successful the club had known ; the membership 
was now well over 100. New officers for the ensuing year were 
elected, the new president being Mr. H. W. Wolton, A.M.IEE. 
A.M.I.M.E, For the sixth successive year, Mr. Norman Deykin 
was ‘elected honorary secretary. Mr. R. A. Chattock, city elec- 
trical engineer, who had been a member for many years, for the 
firat time allowed himself to be proposed as a member of the 
Committee, and headed the poll. Under the new president, withs 
strengthened Committee, the new session promises to be still more 
successful. Visitors to Birmingham, in the electrical profession 
or industry, are always welcome at the club meetings, which are 
held at the Grand Hotel on the second Saturday in each of the 
winter months. 

Association of Engineering and Shipbuliding Draughtsmen.— 
Courses of lectures covering a very wide field are being given at the 
Association's various Centres. Practically every branch of engi- 
neering is dealt with, but the lectures are not confined to engineering 
alone. Astronomy, biology, and anthropology also receive attention, 
and even literature is not neglected. there being at least two 
literary discourses on Dickens and Shelley. 

At the first of a series of lectures arranged by the Chesterfield 
Branch of the Association, on December 4th, a paper on “ Motor- 
Driven Machinery” was read by Mr. W. A. Toppin, A.M.LE.E., 
assistant manager of the Corporation electricity works. The 
application of a direct motor drive was admirably illustrated by 
lantern slides. 

MINE SIGNALLING.—At a meeting of the Midland branch of the 
ASSOCIATION OF MINING ELECTRICAL ENGINEERS, held at Mans: 
field on December 13th, Mr. A. Lees, of Kufford Colliery, in & 
paper on “ Alternating-Current Haulaye Signals,” emphasised the 
importance of providing a reliable system of electric signalling on 
haulage roads to reduce the time lost, and to ensure a better output 
of coal. 

PULVERISED Foxt.—Addressing the members of the STAFFORD- 
SHIRE IRON AND STEEL INSTITUTE at Dudley on December ! 3th. 
Mr. L. C. Harvey, of London, speaking on the commercial value 
of pulverised fuel. said that if applied to electricity stations, there 
would be a saving of at least 25 per cent. in fuel conaumption, and 
super-power stations. if they did materialise, would be known 88 
the super-white elephants of a protligate age, unless the economy 
following the use of this fuel was practised, This kind of fuel, 
he said, was now receiving a fresh lease of life. Its application was 
yoiny toenter very forcibly into the question of industrial transport 
and manufacturing processes. Light fuel deposits not now con- 
sidered of much industrial value could be burned. Pulverieed 
fuel not only reduced fuel consumption, but its use in every opera- 
tion of iron and steel making would prevent or reduce oxidation. | 

At Swansea, last week, Mr. J. W. Burr, borough electrical engi- 
neer, lectured to a large audience on “ Science in the War,” dealing 


in an interesting way with the methods by which the Hun was 
beaten, 
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The Glasgow Exhibitions.—At the recent British Science 
and Key Industries Exhibition, held at Glasgow, the com- 
prehensive exhibits illustrating the manufactures of Messrs. 
Siemens Bros. & Co., Ltd., were similar to those shown at 
the Shipping Exhibition at Olympia, an account of which was 
included in our notes on that show. Additional items were 
an automatic 30- to 50-line telephone exchange and switch- 
board, shown in actual working, and similar to the systems 
installed at Grimsby and Stockport. Other items were 
two forms of pyrometer and indicators for use with them, the 
Hopkinson-Thring torsion meter, ‘‘Twist’’ type of shot- 


firins machine, and an emergency petrol-electric generating 


At the Health and Housing Exhibition manufacturers of 
domestic electrical apparatus were well represented. Perhaps 
one of the most attractive stands was that of Carron Co., 
Whose exhibit, which included examples of up-to-date cooking 
plant together with a number of tastefully designed fireplace 
suites and fires (some of which were in action), appealed 
specially to architects and others interested in better-class 
housing schemes. 


Training Disabled Men.—A report by Mr. W. Ellerd 
Styles has been received covering the work of the London 
and Home .Counties, Local Technical Advisory Committee 
(Electricity, Power and Light), of which he is the chairman, 
for the six months from June to November inclusive. 

The committee, which consists of equal numbers of em- 
ployers’ and’ workers’ representatives, held its first meeting on 
June 10th, and up to November 18th 15 meetings had been 
held. The number of candidates interviewed during the 
period covered by the report was 286, and a further 46 failed 
to attend when instructed. Of the total interviewed, 181 have 
been placed for training, and onlv five were found ineligible. 
The greater part of the reimainder have had to be referred 
to other L.T.A.C.'s, and in some cases action has been delayed 
and the men instructed to apply again at a later date. The 
report states that long waiting lists have to be dealt with, 
and points out that the committee is doing its utmost to 
prevent the placing of men who are absolutely incapable of 
taking up training, on the waiting list of applicants. This 
unsuitability is chiefly due to the nature of the men’s disable- 
ment. The loss of an arm renders the candidate totally 
unsuitable for training, as it must always be borne in mind 
that he would eventually have to compete on level terms with 
fit men, and consequently would be severely handicapped. 

The foremost difficulty met with by the committee was the 
limited nature of accommodation and facilities for placing the 
wen in order to give them the best. possible opportunities of 
learning: their trade. An instructional factory capable of ac- 
conimodating 400 has been found at Hackney, a syllabus of 
Mstruction has been drawn up and approved by the Govern- 
ment experts, and it is hoped that Treasury sanction for the 
purchase of equipment will be received in time to make a 
start before the end of the year. Temporary facilities have 
been afforded by technical schools pending the opening of the 
instructional factory. The National Technical Advisory Com- 
huttee is urged to pay great attention to the state of the 
Industries involved in the training scheme, as it would be 
éxtremely unfair to the men to turn ‘them out upon the labour 
market without a good prospect of employment, owing to 
the inability of their branch of industry to absorb them. As 
a consequence of setting up two groups of committees it is 
considered that a great deal of overlapping will result, and 
the committee urges that this dual control be eliminated in 
the interests of the men themselves. The support given to 
the scheme by the E.T.U. representatives is highly praised: 
thev have worked whole-heartedly for the cause of the disabled 
men, and the chairman wishes to give this fact due promin- 
ence, as it disproves the generally accepted idea that the 
attitude of the trade unions towards the employment of these 


men is antagonistic. An appeal is made to employers to give 
the men every assistance and opportunity when their training 
is finished. Everything is being done to ensure efticiency and 
thoroughness, and it is hoped that those who were incapaci- 
tated for their own trades in the country’s service will be 
enabled to settle down again in an industrious and comfortable 
citizenship. For the information of prospective employers 
the report gives, in conclusion, details of rates of payment. 
Except in special cases the course of training commences with 
six months at a technical school and extends over a period 
of three years, at the end of which the men are to be accepted 


as a workmen at the full rate payable in their particular 
trades. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of.the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station and Tramway Officials.—Stoke Newing- 
ton Electric Supply Committee has appointed Councillor G. 
KinG chairman, and Councillor T. H. Hanson vice-chairman, 
for the ensuing year. 

Barnsley T.C. has made the following promotions on the 
staff at the electricity works: Mr. J. WETHERELL to be chief 
assistant, ata salary of £325 a vear; Mr. C. PICKERING, com- 
mercial assistant, £300; Mr. E. Anprews, station superin- 
tendent, £270; and Mr. J. A. T. CARR, mains superintendent, 
L270. 

Hackney B.C. Establishment and General Purposes Com- 
mittee recommends that £30 be paid to Mr. E. MATHEWS, 
testing engineer in the electricity department, in respect of 
the extra services rendered by hhn in connection with the 
Household Fuel and Lighting Order. 

The salary of Mr. A. B. SLATER, manager of the borough 
tramways at Burton-upon-Trent, has been increased by £125 
per annum (less war bonus), with an additional £50 twelve 
months hence. 


General. — The Mayor of Swansea (Alderman A. 
SINCLAIR) has been re-elected chairman of the Corporation 
Electricity Committee, and Councillor G. CoLwILt bas been 
appointed vice-chairman. 

Lieutenant J. Lawruer, Tyne Electrical Engineers, has re- 
nee ae the acting rank of captain on ceasing to be ew- 
ployed. 

Mr. W. Waker, C.B.E., has been appointed Chief Inspec- 
tor of Mines in place of Sir Richard Redmayne, K.C.B., 
who is now chairman of the Imperial Mineral Resources 
Bureau. Mr. Walker has been acting as Chief Inspector of 
Mines for the past three years. 

Dr. Ceci, H. Descu, of the Royal Technical College, Glas- 
gow, has been appointed Professor of Metallurgy at Shefteld 
University in succession to Dr. Arnold, who recently resigned 
und has been elected Emeritus Professor 

Mr. W. G. Crawrorb, of the Clyde Valley Electrical Power 
Co., Glasgow, has been appointed Scottish representative for 
the Electrical Apparatus Co., Ltd., Vauxhall Works, London, 
Mr. J. Ferguson having resigned his position to take up an 
important appointment in India. The Electrical Apparatus 
Co.'s Glasgow ofhces are 74, York Street. 

Mr. E. Jacos hay resigned his post of managing director of 
the Tudor Accumulator Co., Ltd., of which he was one of the 
founders 25 years ago; he retains the business of the Rail 
Welding Co., which he acquired from the Tudor Accumulator 
care = year, and his address will be 119, Victoria Street, 

Mr. H. Tasossi, M.Amer.I.E.E., A.M.I.E.E., commercial 
engineer with the British Thomson-Houston Co., Ltd., Rugby, 
is leaving on January 16th per s.s. Andes for a six months’ 
trip to the Argentine Republic. Mr. Tabossi, who is an Argen- 
tine citizen, received his technical training in the U.S.A., 
being a Master of Sciences of Havard University, and a 
Bachelor of Sciences of the Ohio State University. Previous 
to joining the staff of the B.T.H. Co., four years ago, he was 
in the employ of Messrs. J. G. White & Co., London, as an 
assistant engineer. 

The Council of the University of Birmingham has elected 
Mr. WituiaM Cramp, D.Sc., M.Sc.Tech., M.I.E.E., to fill the 
chair of Electrical Engineering recently vacated by Dr. Kapp, 
Dr. Cramp was for some years on the staff of Messrs. Ferranti, 
Ltd., Hollinwood, and on leaving that firm he became lecturer 
and demonstrator under the late Prof. Ayrton at the Central 
Technical College, London. Tater he held a similar appoint- 
ment at the Manchester College of Technology, but has for 
many years now carried on a successful consulting practice, 
latterly in partnership with Mr. Julius Frith, in Manchester, 
He is a past chairman and an active member of the North- 
Western Territorial Centre of the Tnstitution of Electrical 
Engineers, and one of the original promoters of the Engineers’ 
Club, Manchester. He is the author of books op Electrica] 
Design and Alternating Current Calculations. and has carried 
out researches m electrical and electro-chemical work. His 
many friends will join us in congratulations on his appoint- 
ment to the important post at Birmingham. 
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Obituary.—Mr. S. Warren.—According to the Industrial 
Australian and Mining Standard, the death occurred recently 
of Mr. S. Warren, late manager of Messrs. Siemens Bros. 
Dynamo Works, Ltd., Sydney branch, from heart failure. 
The late gentleman joined the firm of Messrs. Siemens Bros. 
about 30 years ago, his first duty being to superintend the 
Launceston (Tas.) electric lighting, under the direction of 
Mr. Lee Murray. In conjunction with Mr. Lee Murray he 
opened the Sydney branch of Messrs. Siemens Bros., with 
which he had been associated for the past % years. 

Mr. J. Connen.—The death took place, on Friday last, of 
Mr. W. G. Conner, eldest son of Mr. J. Conner, O.B.E.., 
manager of Messrs. Dick, Kerr & Co.’s works, Preston. De- 


ceased was 33 years of age. At the outbreak of war he was 


in Spain on work connected with Spanish ores. On his 
return he was anxious to join up, but the directors, realising 
the necessity of getting tools and machines for the making 
of munitions, insisted on him undertaking a journey to 
America for this purpose. After the armistice he was sent 
on a business tour through America and Japan, and on his 
return was appointed to a responsible position at the works. 


NEW COMPANIES REGISTERED. 


North Staffordshire Electro-Therapeutic and Massage Co., 
Ltd. (161,560).—Private company. Registered Decem- 


ber llith. Capital, £2,000 in £1 shares. To carry on the business indicated 
by the title, The subscribers (vach with one share) ure: G. H. List, M.D., 
Cliffe Bunk Lodge, Stoke-on-Trent; E. B. Revnish, Portland, Hartshill Road, 
Stoke-on-Trent, agent; J. T. Sandland, Victoria Chambers, Stoke-on-Trent, 
incorporated accountant, The first directors are: G. H. List, M.D. E. B. 
Reynish, and J. T. Sandland. Qualification, £100. Solicitor: R. A. 
Llewellyn, Church Street, Stoke-on-Trent. 


American Car and Foundry Co., Ltd. (161,510).—Private 
company. Registered December llth. Capital, £20,000 in £1 shares. To 
carry on the business of dealers in and agents for the purchase and sale ol 
locomotives, carriages, wagons and rolling stock of alt kinds for use on rail- 
Ways or tramways, or for road, field or other trate, &e, The subscribers 
(each with one share) are: C. S. Gawthrop, 246. West End Avenue, New 
York City, U.S.A., engineer; E. H. Pearson, The Downs, Ashstead, Surrey, 
director of a public company, The first directors are: C. S. Gawthrop and 
E. H. Pearson. Registered office: Georgian House, Bury Street, St. James, 


S.W. 


Charters Electric Supplies Co., Ltd. (161,326).—Private 
company. Registered December oth. Capital, £1,000 in £1 shares. Objects: 
Yo take over the business of an electrical engineer, and dealers in clectric 
supplies carried on by C. H. Charters at 1, Mill Street, Warrington, as the 
** Electric Supplies Co.™ The subscribers (cach with one share) are: C. H. 
Charters, Mount Vheasant, Haslington, near Crewe, clectrical engineer; P. 
Peacock, jun., 44, Hood Lane, Sankey, Warrington, tailor. The first directors 
are: C. H. Charters (managing director) and P. Peacock (both permanent). 
Qualification, £50. Registered office: 1, Mill Street, Warrington. 


Casswell, Ltd. (161,521).—Private company. Registered 
December llth. Capitid, £2.000 in £1 shares. Objects: To purchase the com- 
plete patent rights of L. H. Casswell in provisional protection No. 2,038 of 
1919, relating to lawp shade holders used in connection with electric, oil and 
gas lumps (especially electric}, &e. The subscribers are: L. H. Casswell, 47, 
Tonbridge Road, Maidsione, electrical engineer, 300 shares; H. Casswell, 
47, Tonbridge Road, Maidstone, manager of factory, 50 shares; E. E. Randell, 
71, High Street, Chatham, surveyor, 350 shares. The first directors are: J. 
Il. Casswell and E. E. Randall (both permanent, subject to each holding 
JOO shares). Registered ofice: Church Street, Maidstone, Kent, 


Abell & Smith’s Electrical Co., Ltd. (161,459).—Private 
company. Registered December 10th, Capital, £10,000 in £1 shares. To 
carry on the business of cleetrical and mechanical engineers, patentees, &c. 
Agreement with C. E Abell. The subscribers (each with one share) are: 
C. E. Abell, 1, Ronkswood, Worcester, engincer; R. H. Abell, 1, Ronkswood, 
Worcester, solicitor, C. E, Abell is the first director, Qualification, £100. 
Secretary, C. E. Abell. Registered officer: 19, The Foregate, Worcester. 


Arrota Electrical and Motor Accessories Co., Ltd. 
(161,410).—Private company. Registered December 9th. Capital, £00,000 in 
10,000 6 per cent. cumulative income tax free preference and 39,400 ordinary 
shares of £1 each and 12,000 deferred shares of Is. each. Objects: To acquire 
from E. Nickerson, A. E. Motan E. Nickerson, and H. Fryman the benefit 
of certain existing inventions relating to signalling apparatus for road vehicles, 
Xe. The subscribers (each with 2,000 ordinary shares) are: E. Nickerson, 
Roval Dock Chambers, Great Grimsby, chemical exporter; A. E. Moffat, Royal 
Dock Chambers, Great Grimsby, shipbroker, &c. The permanent directors 


are: E. W. Nickerson, A. E. Moffat, E. Nickerson and H. Fryman. Qualifi- 
cation, £2,000. Secretary: E. Nickerson. Registered office: Charles Street, 
Louth. 


Southern Electric Co., Ltd. (161,501).—Private companv. 
Registered December 10th, Capital, £20,000) in £1 shares. To carry on the 
business of electrical, mechanical and general engineers and contractors and 
manufacturers of and dealers in transformers, radiators, dynamos, &c. The 
subscribers (each with one share) are: H. W. Humphries, 8 Woodcate Valley 
Road, Purlev, C.A.; W. L. Sibley. Birklinds, Hale Grove Gardens, Mill Hill, 
NOW... accountant. Directors: H. W. Humphries and others to be appointed 
by the company. Registered office : 23, King Street, E.C. 


Cardiff Electric and Oxy-Acetylene Welding Co.. Ltd. 
(161,412).—Private company. Registered December 8th. Capital, £10,000 in 
£1 shares, Objects: To carry on the business indicated by the title, and that 
pf shipbutlders, and repoirers, engineers, &e. “The subscribers (each with one 
Share) ace: Mrs. E Thomas, 17, Harrissmith) Road, Cardif: D. W. Thomas, 
Wy Harrissmnith Road, Cardif, welder. The first directers are: D. W. 
Thomas and Mrs. E. Thomas (both permanent), Registered office: 51, Loudoun 
Square, Cardiff, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Torquay Tramways Co., Ltd.—Satisfaction registered 
October 28ih, 1919, to the extent of £1,000, part of £60,000 prior lien deben- 
tures, registered March, 1911. 

Newcastlie-upon-Tyne Electric Supply Co.. Ltd.—Mortgage 
on land, buildings, plant, &c., at Dunston. registered October Rth. 1919 (by 
permission of the court), to secure £330,000. Holder: Minister of Munitions. 


CITY NOTES. 


The report of the directors of the All- 
gemeine Elektrizitats Gesellschaft ior 
1918-19 states that the world’s demand for 
merchandise of all kinds wag very con- 
siderable, and would assure to the co- 
pany abundant work if customers regained confidence in 
conscientious delivery, and if this confidence was justified by 
stability in the efticiency of the workmen. The throwing 
away of goods at any prices obtainable, which robbed the 
country and brought it into contlict with other nations, was 
deserving of censure, and could only be prevented by indus- 
trial combination; and in other respects also the industry 
would not be able to manage without organised action in 
common. So far the frequent strikes had not destroyed the 
mutual understanding which existed between the works’ 
managements and their fellow workers. As compared with 
the last peace year, the number of officials and workers 
duninished by 10 per cent. in 1913-19, whereas the expenses 
for salaries, Wages, and bonuses rose from 69,242,000 marks 
in 1913-14 to 150,461,000 marks last year. Discussing the 
financial situation, the report states that as a result of the 
prevailing circuinstances the liquid funds had decrease 
sunultancously with a large increase in the stocks, largely 
composed of semi-finished products, which did not contribute 
towards the turnover in goods or money. In the long run 
such a condition was untenable for the realisation of money 
on account of the disproportion to the growth in the custs 
of production, as it would lead to a reduction in business and 
in the number of workers employed. It was proposed to pave 
the way towards an equalisation of this state of affairs by an 
augmentation in the debentures, especially as a further de- 
crease In the liquidity would take place in the first three 
months of the new financial year (that is to say, has taken 
place in the period ended with October, 1919). The report 
then proceeds to refer to the different departments. In the 
case of the machine and apparatus works, it is stated that 
these took an active interest in the efforts of the Standards’ 
Committee of German Industry to bring about  standardisa- 
ton and syndication. The works at Oberschonweide were 
fully occupied; the glow lamp factory had yielded satisfactory 
results, and was confronted with new problems through the 
combination with the Osrain works; the turbine works had 
a higher turnover than in the previous year, and suthicient 
orders were on band for oil engines, whilst the locomotive 
factory produced engines for main line, industrial, and colliery 
rauways. The steel works sulfered from a scarcity of raw 
materials. Many inquiries were received for extensions and 
new plant at general works, and at iron works, orders for 
plant for lighting and transporting being specially numerous 
for the purpose of overcoming the difficult labour conditions 
by the substitution of electric power. The demand on th: 
part of neutral countries and of “ hitherto hostile countries ” 
for the company’s products showed that German industry 
still enjoyed its former esteem. After referring to large orders 
for generating station plant, including an extension for the 
city of Ainsterdain, the report states that the work in con- 
nection with electric railway working was resumed, whilst 
orders for steain locomotives were received from the Prussian 
State railways. The accounts for a period of three years 
may be summarised as follows :— f 


1914—15, 


The Aligemeine 
Elektrizitats 
Gesellschaft. 


1917-18, 1918—19, 
Marks. Marks, Marks. 
Ordinary share capital ... 155,000,000 200,000,000 200,000,000 
Brouzht forward ... ae 727,000 1,180,000 1,041,000 
Gross profits... ssa .. 30,884,000 62,330,000 38,306,000 
War allowances oP .. 4,612,000 15,290,000 = 
Depreciation es oer 895,000 3,413,000 1,185,000 
Net profits and balance for- 
ward ea sig ... 21,298,000 37,200,000 27,031,000 
Bonuses Bes TA ...  1.500,000 2,500,000 3,000.00 
Pension fond es --- 1,500,000 3,000,000 2,600,000 
War benevolent fund : — 1,500,000 — 
Dividend _... ie ... 17,050,000 28,000,000 20,000,000 
» percent. ... ea 11 14 10 
Carried forward... Sue 703,000 1,041,000 1,031,000 


The report further mentions that the company’s credit at 
the banks on July 31st, 1919, amounted to 139,680,000 marks, 
as compared with 152,700,000 marks on the correspondin« 
date in 1918. lt ix also stated that at the end of the financial 
year raw materials represented a value of 68,550,000 marks, 
semi-finished materials 63,310,000 marks, and finished pro 
ducts 39,840.000 marks, whilst installations in hand were 
entered at 24,300,000 marks. 


Stock Exchange Notices.—The Committee has specially 
allowed dealings in the following securities under Temporary? 
Regulation 4 (3) :— 

London Kleetrie Wire Co. & Siiuths,-—-350,000 7} per cent. 
cumulative preference shares of £1 each, 10s. paid, Nos. 50,00! 
to 400,000, after issue of allotment letters. 


Power Gas Corporation, Ltd.—Dividend of 6 per cent. 


per annum, less tax. £6,700 to reserve. £26,309 carried 
forward, 
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Compren Francaise des Cables Telegraphiques.—The 
re of the directors of this company, which deals 
with the year 1918, states that the working expenses 
increased by 1,000,000 francs as a result of the higher 
wages paid and the greater cost of raw materials, and 
these augmentations continued in the new financial 
year. On the other hand, cable interruptions had not, 
and no doubt would not, have in the future the same 
consequences as those which occurred in 1918, when the state 
of war prevented any repairs being carried out for some 
months. Concerning the Compagnie Générale de Telegraphie 
sans Fil, which was formed in January, 1918, and in which 
the cable company is interested, the report states that the 
wireless company realised profits in its first year of activity, 
and its future prospects appeared very favourable. The ac- 
counts of the cable company show net profits amounting +o 
5,328,000 francs, as contrasted with 6,390,000 francs in 1917, 
and a dividend at the rate of 23.76 francs per ordinary share 
has been declared. 


Tees Power Station Co.—The directors report to October 
lst states that expenditure on capital account in respect of 
the power station amounted at that date to £610,732. During 
the year 36,000 additional fully-paid ordinary shares have been 
allotted to Newcastle-upon-Tyne Electric Supply Co., Ltd. 
Total paid-up share capital now £144,550. The Financter 
states that the erection of power station has not pro- 
wressed so rapidly as anticipated, owing to delay in delivery 
of material and plant, but it is fully expected that a section 
of the plant will be ready for commercial operation towards 
the end of April next year. The amount received during the 
year from the Newcastle Co., representing 6 per cent. on the 
company’s paid-up share capital, was £4,053. Adding £1,841 
a forward, there is available £5,894 to be carried for- 
ward. 


Monte Video Telephone Co., Ltd.—Presiding at the an- 
nual meeting, last week, the chairman (Mr. C. Lock) said 
that during the year the net gain in the number of subscribers 
was 1,175, involving a substantial increase in the gross cash 
subscriptions. Working expenses at Monte Video were also 
higher by £4,810 in consequence. The net result was an 
increase in profit, including the abnormal gain on exchange, 
of £10,567. With a view to expediting the matter of per- 
mission to instal a modern underground system, Mr. W. W. 
Cook visited Monte Video and placed his experience at the 
disposal of the local board and of the Uruguayan Government. 
As a result a proposal embodying definite terms for a contract 
had been lodged with the Government, and was receiving 
attention. i 


Eastern Extension, Australasia & China Telegraph Co., 
Ltd.—The accounts for the year ended December, 1918, 
now issued, show that the revenue was £2,070,119; ordinary 
expenses were £406,347; maintenance of cables and other 
special expenditure cost £214,009; leaving a balance of 
£1,449,762. Income tax and excess profits duty payable in 
England amount to £860,611, and interest on mortgage de- 
benture stock to £30,096. The balance is £559,055, plus 
£72,261 brought forward. £350,000 has been placed to general 
reserve. Four dividends and a bonus of 2 per cent. made 
the total distribution for 1918 8 per cent., free of income tax. 
n pa es of £41,316 was carried forward. Meeting Deceim- 

r i'th. 


Western Telegraph Co., Ltd.—For the year ended June, 
J919, the revenue was £1,963,780; the working expenses were 
£663,390). After providing £32,747 for debenture stock in- 
terest and £536,626 for income tax and excess profits duty, 
the balance was £731,017, plus £33,130 brought forward. 
£450,000 has been transferred to general reserve. £30,000 in 
reduction of the amount of capital expenditure in excess of 
the share capital and debenture stock issued, £50,000 to the 
maintenance ships reserve fund. and £30,000 to the land and 
buildings depreciation fund. Four dividends and a bonus 
of 2 per cent. make a total of 8 per cent., free of Income tax, 
for the year. £37,803 carried forward. 


Manx Electric Railway Co.—For the vear ended Septem- 
ber 30th the gross receipts amount to £57,102 and gross ex- 
penditure to £25,601, profit on working being £31,501. The 
debit balance brought forward was £31,411, leaving £90, and, 
after deducting this from interest on first debentures, namely. 
£9,000, there remains a debit balance on revenue account of 
£8,910. It is proposed to resume cash payments for the half- 
vear’s Interest due on April Ist next for both the first and 
second debentures, together with the interest on the latter 


which has accrued since the date of their issue.—Financial 
Times. . 


Prospectuses.—London Flectric Wire Co. and Smiths, 
Ltd.—The issue of 350,000 7} per cent. cumulative preference 
shares was largely over-subscribed. 

Mann Egerton £ Co., Ltd.—It is announced that the issue 
of preference shares was over-subseribed. 


English Electric Co.. Ltd.—Messrs. Higvinson & Co. are 
Prepared to receive fully-paid allotment letters of this com- 
pany’s 53 per cent. dehentures at their offices, 80, Tombard 


Street, Tondon, E.C.3, for exchange into debentures to 
bearer. 


Provincial Tramways Co.—During the year ended Sep- 
tember, 1919, the net revenue received from the local com- 
panies was £55,644, against £59,054 last year. The directors 
have put to credit of reserve and depreciation account £10,000; 
and to reserve account for third party insurance, excess profits 
duty, or other purposes £10,000. Total dividend and bonus 
for Abe year 2s. (10 per cent.). £10,803 to be carried for- 
ward. 

British Vacuum Cleaner Co., Ltd.—Dividend of 3d. ver 


share (about 4 per cent.) for the year ended September, 
1919. Carried forward £777. 


Electric & General Investment Co., Ltd.—Dividend on 
the preference shares at 6 per cent. per annum for the «ix 
months ended December, 1919. 


Edgar Allen & Co., Ltd.—Interim dividend of ls. per 
share on the ordinary shares. 


Shawinigan Water & Power Co.—Dividend of 1} per cent, 
for the quarter ending December 3lst. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THE course of Stock Exchange prices has been helped bv the 
important meeting of the Premiers at the end of last week. 
The arrangements then arrived at had the effect of sending 
down the French exchange with a run. This has gone far 
to restoring confidence in the outlook for imter-bourse securi- 
ties, while British Government issues advanced sharply, and 
a general rise in the Home Railway market pointed to the 
appearance once imore of the ‘ old-fashioned ’’ investor in the 
Stock Exchange. 

Home Railways advanced on the assumption that it will 
not be long before a revised scale of freights comes into opera- 


tion. Moreover, the less implacable attitude of the Labour. 


party is hailed as an indication of greater settlement in the 
industrial world. The strike of moulders is an unhappy fly 
in the ointment. Its prolongation has led to recurrence of 
rumours as to possible troubles early in the New Year. 
Rumours indeed have been put into circulation that the special 
constables have received notice to hold themselves in readiness 
for duty at Christmas-time, but if this is the case the present 
writer has beeu left out, although the district where he serves 
is not one of the quietest in London. The rise in Home Rails 
has not extended to the Undergrounds. Underground Elec- 
tric income bonds, indeed, are flat at 82, due to sales from 
the Continent. Secing that the coupons on these income 
bonds are payable in New York as well as in London, it 1s 
a little surprising that the price should have yielded so easily, 
and at the present level the bonds look reasonably attractive. 
Metropolitans at 24 are 4 better, but Districts sagged to 20. 

Foreign selling is also responsible for a drop of £3 in Great 
Northern Teleyraphs, lowering the price to 234, and making 
the return look distinctly attractive. Owing to the movements 
of the foreign exchanges, it pays holders resident outside the 
United Kingdon to take money rather than to hold stock, and 
a number of the adverse movements which have occurred 
round the Stock Exchange markets during the past few days 
may be traced to this cause. A few other declines in the 
cable group, e.g., in Eastern Extensions, Globe ordinary and 
preference, with United River Plate Telephones, are traceable 
to realisations on behalf of deceased accounts. That the cable 
business is prospering at the present time is obvious enough 
to anybody who has to do with the sending or receipt of mes- 
sages, for he knows full well the delays attendant upon the 
matter, and the explanations offered centre round the amount 
of traftic which the lines are now called upon to bear. 

Marconis fell to 3% sellers, but recovered to nearly 4. The 
rights on the shares, after being Ils. 3d., and rising to 21s. 3d., 
have given way to Hs., the last reaction being due to sales 
hy those who preferred to take their present profit rather than 
pay for the new shares at £3 each. Americans at 30s. are 
slightly lower. 

Electricity supply shares are heavy, in spite of the Govern- 
ment Bill being shorn of such salient points as the District 
Boards and the powers of compulsory purchase with which 
the Boards were to be equipped. The Government project is 
therefore to take its place in the museum of other curiosities 
which the Coalition has collected. During the course of the 
various debates on the Bill, London Electricity shares have 
gradually dwindled in price, and amongst the latest declines 
are 29. 6d. in both classes of Metropolitans, 5s. in Charing Cross 
preference, and 23. 6d. in London Electric preference. Con- 
sidering the handsome returns which this section now offers, 
it may be that the action of the House of Lords last Monday 
night will arouse a little interest in the shares. 

Adelaide Electric preference have shed 7s. 6d. to 37s. 8d., and 
the new shares are also easier.  Anulo-Argentine Tramways 
5 per cent. debenture stock has lost 3 points at 614. Invest- 
ments all round have been affected by the issue of a 6 per 
cent. loan by Queensland at the low price of 9S}. This 
threatens to set up a higher standard of vield against which 
older securities make an unfavourable comparison, and, al- 
though the rise in the price of the War Ioan is a helpful 
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factor, ‘it has not sufficient influence to counteract the heavy 
tendancy introduced by the terms which newcomers consider 
it necessary to offer, in order to attract the money of the pre- 
sent-day capitalists, Ba , l 

With a gain of 9 points, British Columbia Electric deferred 
stock has risen over 50. Traflics are excellent, but the reason 
for this &%g run-up is the hope that the company may not 
have to part with the one cent. increase recently allowed, the 
destination of which was uncertain. The company has been 
reserving the money in case the Province might make a claim 
upon it, but an impression has got abroad that this may not 
he the case. Other issues are not altered. Mexicans remain 
flat. ; 

The prolonged strike of moulders is held the cause of Bab- 
cock & Wilcox going back to 3. A dramatic jump to 3 7-16 ex 
dividend in Castner-Kellners set gossip furiously wagging. 
The most popular reason advanced is a yet closer association 
of the company with Brunner Monds. It is a rarity for a 
sharp cut in dividend to be followed by a rise of 10s. or more 
in the price of the shares upon which the reduced dividend is 
paid. India-Rubbers have lost the os. rise of last week; the 
report shows clearly how the substantial fall in profits came 
about. Telegraph Constructions are 10s. higher, and British 
Aluminiums at 35s. show a rise of 3s. 9d. Edisons have firmed 
up, and Cromptons also, but Siemens drooped to 26s., and 
Callenders, ordinary and preference, are easier. The rubber 
share market is decidedly better, thanks to improvement n 
the raw material. Armaments keep steady, a feature being 
the recovery to 3ls. 6d. in the new ordinary, which were re- 
cently offered at 32s. 6d., and which fell to 30s. on the under- 
writers being left with 50 per cent. of their obligations in 
ordinary and preference. 


SHARE LIST OF ELECTRICAL OOMPANIES. 


Home ELECTRICITY COMPANIRS, 
Dividend Price 


a, . 16 Yield 
7 Í917. 1918. 1919. ' Rise or fall, p.o. 
pton se ee 10 8 coe £7 3 8 
ii aa taas on oe 4 4 al m: 7 1 7 
do. do. do 44 Pref. oo 4 $ — ł 8 8 8 
Chelsea.. -- œ Ka X : 4 ie — a o 
of London a wd fia OM z= 
ae Pe Go. 6 per oent. Pref... 6 6 — a 9 
County of London .. ... = 7 7 - 1 l 4 
do do.6 percent. Pref. 6 6 _ a 9 
Kensington Ordinary ae ee 7? x 6 = 4 
London Electric .. a .. Nil Nil 1 — be gel 
do. do. 6peroent.Pref... 6 6 — ae 
Metropolitan. . iin eer ae, oe 5 8 — A 8 
do. 4 per cent. Pref. a 4 8 = 
Bt. James’ and Pall Mall .. 9 lo 6 _ s 6 8 
South London ae ie 6 5 W — le ae 
South Metropolitan Pref. .. d 7 1 — p 
Westminster Ordinary .. 9 8 63 —~ 7 5 
5 . TELEGRAPHS AND TELEPHONES, . 
An is a Def. 14 88% 22 — 711 0 
Chile Telephone 8 8 — sg 5 i 
Cuba Sub. Ord. ua q q 1 — a 
Eastern Extension .. 8 8 a —} a 18 7 
Eastern Tel. Ord. .. 8 8 1 = : 0 
Globe Tel. and T. a ; 164 — n : n ; 
d do. ef. ae : 
Great 3 Northern Tel. 23 22 2 —3 ? u 2 
Indo-European 18 18 , = 
Marconi 3 bee a . W 25 Bk — 670 
Oriental Telephone Ord. .. .. 16 10 245 — 4 a 1 
United R. Plate Tel. i aie 8 8 1 — b 5 0 
West India and Panama .. 1/3 1/8 a — M J 
Western Telegraph.. 8 8 1 = 2 9 
o Home RAILs. 
Central London Ord. Assented .. 4 4 684 — À is ? 
Metropolitan .. zi a as ad 13 24 + i si 
o. , Distric as .. Ni Nil 20 — R 
Underground Electric Ordinary. . Nil Nil 2 — i 
do. do. “A” .. Nil Nil 6/- Nil 
do. do. Income .. 4 . 5 82 —2 4 2 0 
Forzicn Trams, &c. 
ide Sap. 6 percent. Pref... 6 a — 4 7:14 10 
here Ae First Pref. .. 64 Nil 2a mg 
do. do. 2nd Pref... — — 8 = à = 
`” do. do, 5 Deb. 5 5 —3h x 2 8 
Brazil Tractions .. is s — = = eo 
Bombay eet ae Ki oe ae 6 5 — : ; ‘ 
mbia Elec. . Pfoe. 5 ¢ ets 
lear Vi Me do. Preferrred Nil 24 49 Za 553 
do. do. Deferred Nil Nil 51 +9 Nil 
do. do. Deb. ae 44 st 61 — 6 19 4 
Mexico Trams 5 per cent. Bonds.. Ni il 424 — Nil 
do. 6 per cent. Bonds.. Ne an ee —~1 X i 
i ight Common .. a i i = 
Mexican Light ef. ol. Ni Nì 2B Z Nil 
‘do. lst Bonds .. .. Nü Nil B44 = ns 
he We MANUFACTURING COMPANIES. 
Baboock & Wilcox .. se ee 15 15 B -i *5 00 
British Afuminium Ord. .. 10 10 1} + ma, F l4 8 
British Insulated Ord... ; 25 124 — |. 6 5 0 
Callçnders .. E ii P 25 25 Ri — è Vil 6 
ot 4 64 Pref. ee oe oe 5 64 Aia — 16 6 11 6 
Caatner Kellner ais $a 25 20 Bik + oi 315 7 
Crompton Ord. Se 4 a 7 10 22/- + 6d. 9 1:10 
Bdison-Bwan, as A : . ee Se 10 1'7 + M 8 4 0 
do. do. 6 per cent. Deb. .. 4 5 81 — 6 2 9 
Rlectric Construction ; 10 10 1 — 8 17 10 
Gen. Elec. Pref. .. zí 6 64 1 a 6 10 0 
ao. Ord. a ` 10 10 40/- — ñd "00 
Henley .. >> + + 2 2% 24 = 6u 1 
do. 4 Prel.. ee ee ee 4h 4a af — G 4 “a 
India:Rubber.. i a i 10 10 r i —} : R l 
A ala CT. ae wae es A 261- —bt. 9718 10 


Telegraph Con. oe we - 20 2 26 +4 *$ 12 
| * Dividends paid free of Income Tax, 


_. MARKET QUOTATIONS, -© -~ 


lt should be remembered, in making. use of the figures appearing 


in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


2 bes 


p 


Tuesday, December 16th. 


, - Datos. y | 
CHEMICALS, &o. oe 2 Eats 
b at = amar raat 
a Acid, Oxalis .. ee ee oe per ib. AB oe 
a Ammo m be fi e ee per ton E15 eo 
a Amm ’ ate (large crystal) rT) oe 
a Bisulp de of Carbon e. oe ry ° ee 
a Borax 3 ec. oo oe ee rT] i rrr oe) 
@ Oopper oe oe oe ry oe 
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Scientific Research. — The desirability of fostering 
scientific research, as a result of experience gained during 
the war, was recently urged upon various Government de- 


partments by the British Association. 


There is reason to believe that measures are being taken to 
this end; in particular, the Association has received from the 
Adiniralty a communication in which it is stated that the 
authorities there are keenly alive to the supreme importance 
of research in its bearing on naval requirements, and that 
the organisation of suitable arrangements for this purpose is 
now engaging their earnest attention. Rapid: progress 1s now 
being made in the elaboration of a complete scheme, which 
will provide, on the one hand, for systematic and continuous 
developiuent in research and experimental establishments con- 
trolled by the department, and on the other hand, for an 
effective relation between these establishments and acientific 
institutions throughout the country.—The Times. 


Safety-first in Radiology.—In the obituary column of 
our issue dated December 5th, we announced the death of 
Dr. Jaugeas, a Parisian radiologist. In connection with this, 
Meærs. Watson & Sons (Electro-Medical), Ltd., have given us 
details of the accident which caused Dr. Jaugeas’s death. 11 
doctor was making a screen examination at a hospital in Paris, 
the equipment consisting of a small H.T. transformer working 
from a.c. without a rotating rectifier and with a radiator type 
of Coolidge tube. The X-ray room was very small, and the 
H.T. wires from the transformer to the tube were hanging `n 
the form of a loop, Dr. Jaugeas hed his band upon: the metal 
wheel of the tube stand for the purpose of. adjusting 
height of the tube. The stand was not earthed, and. one of 
the hanging wires made. contact with it,- causing a. direct 
short-cirenit from the nain, through the transformer, to the. 
doctor, who was immediately killed. ; 

Messrs. Watson point out that such’accidents may bé avoided 
by the observation of suitable precautions. ‘These are detailed’ 
in their catalogue, and also in a publication entitled: ‘“ Dangers 
in the X-ray Room,” published by them, which- ie suitable for 
posting up in any room where X-ray apparatus is employed: 
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MAGNETIC STORMS AS AFFECTING OCEAN TELEGRAPH CABLES. 


EarLY last May a lecture on Magnetic Storms was 
delivered before the Institution of Electrical Engi- 
neers by that eminent authority on magnetography, 
Dr. Charles Chree, F.R.S., Director of Kew Obser- 
vatory.*  - 7 

The lecture matter consisted mainly of a masterly 
survey of general data, tables, and magnetograph 
records pertinent to comparison of magnetic storm 
observations at the Eskdalemuir, Kew, Falmouth, 
Stonyhurst College and other observatories of inter- 
national importance. 

This remarkable and altogether invaluable lecture 
(not previously distributed to the members in print) 
has quite recently (end of October) been printed in 
Journal No. 285 of the I.E.E.—not exactly in its 
entirety for, to avoid overcrowding, the Stonyhurst 
records (shown, with others, on the screen at the 
I.E.E.) have not been included. 

Now that the lecture has been printed, the writer 
ventures to draw attention to certain points there- 
with connected. 

As an instance of the practical utility of systematic 
and continuous’ magnetic records, Dr. Chree has 
cited the usefulness of resulting data as affording to 
mining engineers information and warning regard- 
ing, perhaps, the sudden advent of magnetic disturb- 
ance trouble suthcient, may be, temporarily to ren- 
der all underground magnetic survey observations 
quite unreliable. 

Also, the learned lecturer has shown how, as an 
outcome of a conference with representatives of the 
Institution of Mining Engineers, 
the Director of the Meteorological 
office has agreed to provide, week = ~ap4 => 


Slonyhu rst Observatory 


By EDWARD RAYMOND-BARKER. 


however, the authorities had decided, owing to 
pressure on space available, not to publish, for the 
present, remarks or communications connected with 
Dr. Chree’s lecture, the present matter is ngw sub- 
mitted by the writer to the Editors and readers of 
The ELECTRICAL REVIEW. 

Since the said matter was written and arranged, 
the great magnetic storm of the 11th and 12th of 
last August has happened. This electrical cataclysm, 
in some of its practical aspects, will receive attention 
later on. 

First of all, however, in hearty appreciation of Dr. 
Chree’s striking recital, and illustration by slides, of 
invaluable work done under his direction at Kew 
and at Eskdalemuir—with dúe recognition by him 
of services rendered by Stonyhurst College and 
other observatories—the present writer submits, 
with the following notes, a few extra records illus- 
trative of some additional technical points not un- 
worthy of mention. 

Any discussion of magnetic storms presupposes 
knowledge of normal conditions. | 

Outside magnetic observatories, where shall we 
find knowledge and experience for true comparison 
of normal with abnormal? Surely in submarine- 
cable and aerial-trunk-line telegraph stations—a fact 
borne out by a mass of matter at our disposal in back 
numbers of the Journal I.E.E.: Papers, lectures, 
communications and discussions connected with 
names such as J. S. Adams, C., Dresing, James 
Graves of Valentia, H. A. C. Saunders, Willoughby 


Declination Curve Dee’ 21% - 24% 1844 
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Certainly cable-men know well 
enough when the storm is on 
them, but, as will be shown later. 
warnings would be useful. Possibly, also, the cable- 
men’s radio-telegraphic fellow-workers, in view of 
the close association between magnetic storms and 
Aurora Borealis displays, would not be averse to 
friendly warnings from the magnetic observatories. 

In all probability Dr. Chree refrained from touch- 
ing upon this branch of his subject owing to want of 
time and space, and to the very profuse variety of 
cable earth-current data already available. 

In view of this—doubtless, under the circum- 
stances, necessary—lack of reference to the bearing 
of magnetic storms as affecting ocean telegraph 
cables, the present writer ventured to communicate 
to the Journal I.E.E. certain illustrated notes. As, 
L ee ee 


* Exec. Rev., p. 540; May 9th, 1919. 
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Fia. 1.—MAGNETOGRAMS FOR DECEMBER 21ST TO 24TH, IS84. 


Smith, G. K. Winter, and others. All this good 
work, however, did not prevent a past president of 
the Institution, Lord Kelvin, from making an urgent 
appeal to cable electricians to profit by every oppor- 
tunity for acquiring additional information relating 
to terrestrial electric disturbances, and to earth cur- 
rents in general. 

Fig. 1 refers to the question whether a sharp shock 
of earthquake felt at Funchal, Madeira (Lat. 32.37 
N., Long. 16.54 W.) about 3 a.m. on December 
22nd, 1884, had synchronised with any abnormal dis- 
turbance on the magnetographs at Stonyhurst Col- 
lege Observatory in J.ancashire, England. For 
some weeks previously disastrous earthquakes in 
Spain had caused much loss of life. 
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Fig. 1, for which, in 1884, the writer was indebted 
to the Rev. Fr. Walter Sidgreaves, S.J., shows 
Stonyhurst magnetograms for December 21st-24th, 
1884. 

Allowing for difference in time, the point on the 
Stonyhurst top line declination curve synchronising 
with the earthquake occurrence in Madeira is just to 
the left of the 4 a.m. (December 22nd) clockwork- 
screen record break. 


Fig. 3 shows the result of this Madeira investiga- 
tion. Considering the abnormal electrical disturb- 
ance which prevailed in the cables for some consider- 
able time following upon the earthquake, fig. 3 
corroborates Dresing very satisfactorily, “M?” 
and ‘‘ N ” on the time line denote *‘ Midnight ” and 
~ Noon,” 

Cable E.C.’s observed (1) with distant end free, 
and (2) with distant end earthed, are in totally differ- 


° Ny ent categories as regards both cause and effect:. a 
| subject fully dealt with by the writer in articles on 
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Fia. 2.— BARTH-CURRENT RECORDS. Fia. 3.— EARTH-CURRENT AND SBRA-TIDE RECORDS. 


16 to 20 hours later, at the centre of the second 
line from the top, we observe a considerable mag- 
netic disturbance or ‘*‘ storm ” as registered in Lan- 
cashire. Is there any connection between these two 
sets of occurrences? What is certain is that strong 
magnetic disturbances evident to 
the right of second line, and to the, 
left of third line (October 23rd), Į & 
synchronised with earth currents | 
onthe cables, not only at Madeira, 
but on all the cables between 
Europe and Brazil—earth currents 
so strong and so insistent in suc- 
cessive positive and negative peaks 
as, in the personal experience of 
the writer, to render impossible 
for some days the obtaining of any 
regulation routine test records, 
whether by galvanometer or by 
electrometer  fall-of-charve 
methods. Owing to the salutary 
effect of the cable condensers, 
signalling through the cables was 
in no way interfered with. 

On Sunday, January, 4th, 1885, 
advantage was taken of slackness 
in message traffic to obtain earth- 
current records from one of the 
Madeira-St. Vincent cables, as 
shown in fig. 2, a vivid picture, 
indeed, of what apparently was 


“ Unusual Earth Currents ” in The Monthly Corre- 
spondent (Madeira) of 1885. 

Figures 2 and 3 have referred to E.C.’s observed 
when the distant end of the cable has been “ freed,” 
i.e., insulated. 
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continued, on and off, for some 
time, though never in any way in- 
terfering with traffic. Early, there- 
fore, in February (1885) the 
writer organised E.C. observa- 
tions on one of the Madeira- 
Lisbon cables. One object in 
view was the corroboration of 
Chr. Dresing’s observations as 
summarised by him in the Journal 
of the S.T.E. and E. (now I.E.E.), 
No. 36, Vol. X, April, 1881; but 
with special reference to what had been pointed out 
to Dresing by a Scotch friend, namely, that change 
in the direction of the earth current (on the Scotch- 
Norwegian cable) coincided with change—that is, 
with ebb and flow—of the sea tides. 


XB. limes grase r.e% 


lia. 


The 16-day series of E.C. records shown to ae 
left of fig. 4 were obtained in 1898 by the writer an 
four enthusiastic assistants, from 1562 N.M. of cable 
both ends of which were to earth, i.e., through a 
mirror speaking-galyanometer at the Massachusetts 
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l 
observing end, and in mid-Atlantic at the far end. 
In fig. 4 a graduated scale gives a measure of result- 
ing current and F.M.F. values in terms of miti- 
amperes and volts. 

Heavy weather delayed the cable-ship’s operations, 
thus affording opportunity for E.C. day and night 
observations during 362 hours. 

These records present two very striking features. 

(1) The consecutive curves for the five days, July 
14th-18th, constitute a valuable record of normal 
E.C. conditions across the North Atlantic. 

(2) The records for July 19th-20th show a remark- 
able instance of an electric storm rising about mid- 
night in one hour to a peak of 33 volts and (taking 
into account the resistance of observing galvano- 
meter) 6.5 milliamperes negative, followed by a back 
swing peak of 13 v. and 2.4 m.a. positive. 

Greenwich, Kew, Paris and Stonyhurst declina- 
tion, horizontal-force, and vertical-force magneto- 
grams recorded at and about 5 a.m., G.T.—equiva- 
lent to five hours earlier, i.e., midnight on the coast 
of Massachusetts—indicate abnormal magnetic dis- 
turbance synchronising with the 33-volt cable E.C. 
peak. | 

The present writer draws attention to these 
magnetoyrams with all the greater pleasure in view 
of the fact that it was Dr. Charles Chree, F.R.S.. 
himself, to whom, in 1898, the writer was indebted 
for the Kew records here shown, whilst it was to the 
Rev. Father Walter Sidgreaves, S.J.—appreciatively 
mentioned by Dr. Chree in his recent I.E.E. lecture* 
—that the writer was beholden for the corresponding 
Stonyhurst magnetograms. 


(To be continued.) 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


SCOTTISH CENTRE. 

AT the opening meeting of this Centre, in Glasgow, on 
November llth, Mr. J. F. Neilson, the retiring chairman, 
recalled that that was the twentieth session of the Centre. 
Now that the war was over, he said, there was a danger that 
people, unscientifically trained, would make the grave rnis- 
take of supposing that the war was brought about by Ger- 
many’s devotion to science, and not by ee degradation of 
science. It was the duty of engineers and scientists to 
educate the masses of the people so that this age of democracy 
would be ** safe for the world.” Engineers bad done something 
in the past to educate the masses; much more remained to 
be done if the peace of the world was to be secured on a 
lasting foundation. He referred to the successful inaugura- 
tion of the Aberdeen sub-section, and said it was hoped 
before the end of the present session to inaugurate a similar 
sub-section at Dundee. 

In the course of his inaugural address, Mr. W. B. Hird 
drew attention to the tendency towards an increasingly close 
connection between pure science and its application in 
engineering and practical work generally. Perhaps one of 
the most striking instances of this connection between theory 
and practice was the large use which had been made of 
thermionic valves—instruments of great practical utility which 
were manufactured in quantities by comparatively unskilled 
labour, and which required no great amount of training in 
those who used them to give useful results. The study of 
the electron had occupied the most eminent men in science, 
and most remarkable results had been obtained, while the in- 
vestigations directed primarily to considerations of such an 
abstract subject had rapidly developed into so concrete a 
result as the production of the thermionic valve. Following 
a description of the valve, Mr. Hird compared it with the 
rectifiers, relays, and converters which were the best at their 
disposal before the invention of the valve, and it was 
easily seen how vastly superior was an instrument which 
instead of having to rely on influencing material moving 
parts of a more or less clumsy construction dealt with elec- 
trons of a mass only+a little greater than 1/2,000th part of 
that of a hydrogen atom. It was necessary, he said, to 
look at it in this way in order to realise the possibility of 
the results actually obtained in practice. A totally different 
direction in which science was coming into closer contact 
With practical work wag in connection with the methods of 
shop organisation. The up-to-date shop organiser was no 
a rt ee ee 


* Since Dr. Chree's lecture Father Sidgreaves has died. 


longer satisfied merely to observe for himself the effect of 
fatigue, to time and tabulate the different motions gone 
through in carrying out any operation, but he called in the 
assistance of the physiologist and the psychologist to devise 
laboratory experiments, and to draw on their experience in 
quite different spheres to advise him as to the proper propor- 
tion of work and rest periods, to discuss the different results 
of nerve ‘and muscle fatigue, and the mental attitude pro- 
duced in different groups of workers by changes in their 
environment. After quoting various other examples of scien- 
tific research during the war, Mr. Hird turned to the future, 
and said they could scarcely hope—perhaps they ought not 
to hope—that the rapidity of adaptation of scientific discovery 
to practical work developed in quite abnormal times, would 
continue under more normal conditions, but they might not 
unreasonably hope that the closer connection and the more 
rapid adaptation of scientific discoveries, would to a large 
extent be maintained under the new conditions they were 
all looking forward to, and it was gratifying to note that 
among the many projected reforms, the setting up of research 
laboratories by large industrial concerns and the stimulating 
of an increased public interest in scientific work were not 
forgotten. They were all convinced that improved methods 
of obtaining and distributing power were the important 
factors in obtaining better conditions of life. To the engineer 
the fact was patent, and even the writers of modern social 
Utopias all found it necessary to postulate large developments, 
although in their case vague and obscure development in 
the methods of obtaining and transmitting energy in order 
to be able to attain their standard of ideal existence. 
Already in the ionic valve they were making some practical 
use of atomic energy. In wireless telegraphy they were 
transmitting not inconsiderable quantities of energy to great 
distances without material connection, and surely if further 
developments did follow, whether in the immediate or the 
distant future, they would be so intimately connected with 
the work of the electrical engineer that he would perforce 
take a leading part in bringing them about. 


TEES-SIDE SUB-SECTION. 


AT a meeting of the Tees-side Sub-section on the 18th ulto., 
Mr. J. R. P. Lunn, chairman, delivered his inaugural address, 
in which he outlined recent progress in the electric supply 
industry, and drew attention to a number of problems in need 
of investigation. He first referred to the Electricity (Supply) 
Rill before Parliament, and the changes that bad been, and 
were being, made in its character. ‘The enormous increase 
since 1914 in the cost of electrical generating and distributing 
plant had given rise to many new problems in connection 
with electricity supply. For instance, an increase in output 
which necessitated additional generating and distributing 
plant, as must generally be the case where the increase was 
considerable, meant an increase in the cost per unit sold, 
instead of the reduction in cost which they were accustomed 
to look forward to with a growing output. This was due 
tu the increased capital charges. The increased cost of labour 
and coal had caused more attention to be paid to the de- 
velopment and use of water-power, and schemes were in 
hand to establish water-power stations on certain rivers to 
work in conjunction with existing steam generating stations. 
As the cost of harnessing water-power had increased more 
or less in the same proportion as the cost of labour and coal, 
the relative costs of electricity generated by steam and by 
water would appear to be not very different from what they 
were betore the war. The increased cost and labour would 
Induce power users, who produced their own power by anti- 
quated methods, to obtain energy from an outside source, 
and would result, too, in the substitution of electrically-driven 
machinery for hand labour to an increasing extent. The larger 
output of all kinds of manufactures needed to replace the 
world’s depleted stocks, should, also, lead to an increased 
demand. for electricity. The prospect before the electricity 
supply industry, therefore, was one of a continually increasing 
demand for many years to come. ‘The adoption of summer 
time, and the 47-hours’ week had had an adverse effect. on 
the load factor, and a correspondingly adverse effect upon the 
cost per unit. Unless manufacturing works adopted the two- 
or three-shitt system more generally than at present, it would 
be more necessary than ever to find some class of consumer 
Who would take a supply during the night only. Where 
generating systems could be linked up, considerable saving 
might be effected in the running costs by entirely closing 
down one, or more, generating stations during the light-load 
periods, but the cost of the capital and the other charges 
incidental to linking-up had to be set against the saving to 
be effected in this way, and, consequently the net saving 
might be very small. ‘The most economical method of generat- 
ing electrivity in large quantities still seemed to be by means 
of coal-fired boilers and steam turbines. It would be a great 
advantage to the nation if electricity could be so generated 
that the valuable by-products of the coal could be recovered 
Without increasing the net cost of the electricity produced, 
but so far no such process seemed available. The sizes of 
turbo-generators and boilers and the working pressure and 
temperature of the steam, continued to increase with a cor- 
responding increase in the thermal efficiency. Where the 
adoption of large units of generating plant depended on the 
transinission of electricity over long distances the increased 
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thermal efficiency was liable to be outweighed by the en- 
hanced transmission costs. It was more than ever necessary 
to pay close attention to the ethciency of the generating 
plant, and especially to the steam-raising portion. ‘The cost 
of employing more highly skilled men in the boiler-house 
might be quite Inapprecilable compared with tue saving to be 
effected by a imore efhcient combustion of the fuel. If a 
satisfactory system of payment by results could be devised 
it would have a very beneficial effect upon the working 
ettiaqency although power station staffs were usually keen 
enough to strive for the best results without monetary induce- 
ments. Considerable improvements bud been made in the 
methods of burning low grade fuels. If an appreciable pro- 
portion of the beat rejected in the condensing water could 
be utilised, instead of burning more fuel, the overall thermal 
efficiency of an electric power station might easily be doubled. 
This heat might be utilised in certain manufacturing pro- 
cesses, or jt luight be used to provide a general supply of 
hot water for heating domestic and business premises. When 
power loads were being connected in hundreds of kilowatts 
ut æ time, there was a tendency to underrate the importance 
of connecting sinall lighting consumers, but it was the duty 
of electric supply engineers to encourage the use of electricity 
for all purposes, as it was to the advantage of the community 
that a supply of electricity should be available for the greatest 
number, and it was only by increasing the ** consumer factor ”’ 
on distributing mains that this. could be done. Having 
referred to the provision of mains, Mr. Lunn said that even 
before the mains became overloaded by the heating and 
cooking load, ditheulties arose in maintaining the balance 
of the three-wire system, and for that reason it would be a 
great advantage if cooking and heating apparatus could 
be connected to the * outers ”? of the three-wire system. One 
way of dealing with those troubles was to substitute a L.T. 
three-phase supply for the more usual b.c. supply, with trans- 
former pits at frequent intervals, but that involved (laying 
additional H.T. mains, providing the transformer equipment, 
and changing meters, motors, &¢., and the question arose 
as to what charge should be made for heating and cooking 
supplies in order to cover the cost of these additions to the 
capital charges on tbe distributing system. More exact data 
were required as to the load factor and diversity factor for 
cooking and heating loads, in order that the lowest remunera- 
tive charge at which these supplies could be given might be 
determined. An investigation into the relative costs of supply- 
ing electricity for lighting and for power would be also very 
useful. An improved system of charging for lighting, cooking, 
and heating supplies was urgently needed as none of the 
systems In use at present were really satisfactory. What was 
wanted was a system that would allow small supplies to be 
registered by one meter which should not be appreciably 
more costly than those in general use. In conclusion, Mr. 
Lunn spoke of the progress made in the use of electricity for 
agricultural purposes, and the use of electric battery vehicles. 


SOUTM AFRICAN ELECTRICAL 
UNDERTAKINGS. 


LIGHTING AND POWER. 


WE give below particulars of South African electricity supply 
undertakings Which we have extracted froin the Supplement 
to the Offictal S.A. Municipal Year Book, compiled by Mr. E. 
Poole, A.M.LE.E., Assistant Borough Electrical Engineer, 
Durban. 
Under the heading of each township the data appear in the 
following order :— 
Name of engineer or manager; source of power; kind of 
supply, phase and voltage; number of units sold per annum; 
plant capacity in kw.; number of consumers supplied. 
It there are tramways also, a note is made to that effect. 
AttwaL NortH: P. H. Newcombe; water and oil; d.c., 230,460 v.; 80,925 
units sold; 170 kw.; 206 consumers. 

Ferner: G. Mercier; s. gas; d.c., 260 v.; 21,828 units; 20 kw.; 56 cons. 

BeTHcenHeM : M. McDonough; gas; d.c., 480/240 v. 

BLOEMFONTEIN : G. A. Stewart; steam; a.c., 3 ph., 200 and 347 v.; d.c., 500 v.; 
2,208,390 units; 1,650 kw.; 1,935 cons. Tramwass also. 

Care Town asp SUBURBS: G. H. Swingler; steam; sce, 2 ph., 30 c.: various 
volutes; dac., various voltages; TEOR 071 units; K900 kw.; 7,705 


CONS, 
Cekes; PLoS. C, Spies; water; d.e 145/110 v., 2 wire; 9,000 units; 23 kw.; 
78 cons, 


Crapock. H. Brittle; oil; d.c., 220440 v.: 48.943 units; 100 kw.; 359 cons. 

Puxpin: J. Roberis; steam; ai, $ phe, 500 v W 6.5 L phase 100, W0 and 
400 v.. (2c, 2 and 3 wire; dac., 550,500 ve; 21,881 units; 10,000 
kw.; 8,223 cons. Tramways also. 

East Loxpon: J. M. Lambe steam; a.c., 2 ph., 50 c., 110 v.; d.c., 500/550 
v.; 1,596,304 units; 1,700 kw.; 1,887 cons. Tramways also. 

Erxmeco: C. D. Douglas; steam; d.c., 250 500; 49.468 units; 50 kw.; 197 cons. 

Greyrown: W. H. Blatchtord; steam; de., 20U v.; 84,616 units; 74 kw.; 
210 cons. 

HakrismitH: F. Millar; steam; a.c., 200 v., 3 ph.; 127,000 units; 185 kw.; 
339 cous. 


HemecpurG: E. J. Stanley; gas; dic., 07220 v.; 28,395 units; 45 kw.; 184 


; cons. 

Hrirskon: W. G. Miller; gas; d.c., 230 v.; 29.432 units; 65 kw.; 166 cons. 

Jonannespura : J. H. Dobson; steam; L ph., 40u 200 v., 50 e., dic, 400 250 v., 
26,534,241 units; 13,750 kw.; 18,855 cons, Tramways also. 

Kiso WILLIAMSTOWN 
units; 320 kw.; 421 cons. 


Krierksoore: J. R. English; gas; d.c., 230/460 v.; 118,090 units; 70 kw.; 


243 cors 


Kroonstap: R. A. Stoker; steam; d.c., 230 v.; 488,238 units; 180 kw.; 1,130 


cons. 


J. Vowles; steam; ae., 220 und HW v., 1 ph.; 443,865 


KRUGERSDORP AND RANDFONTEIN: R. W. Fletcher; steam; d.c., 230/460 v.; 
795,041 units; 1,171 cons. 

LapysMitH: T. Jagger; stcam; d.c., 220/440 v.; 397,273 units; 475 kw.; 374 
cons. 

NewcastLe: G. H. Dawson; steam; d.c., 230/460 v.; 61,654 units; 156 kw.; 
£43 cons. 

OUDTSHOORN : F. Castle; oit; d.c., 220/440 v.; 165,937 units; 305 kw.; 569 cons. 

Pasi: H. Purves; water; 220/389 v., 2 ph., 50 c.; 44,686 units; 150 kw.; 
38 cons. 

Parijs: W. McKenzie; steam and water; d.c., 230/460 v.; 33,293 units; 

70 kw.; 105 cons. Steam plant not yet in use. 

PIETERMARIT2BUKG : A. S. Munro; steam; 3 ph., 2,300 v., GO c.; 1 ph., 200 v., 
100 ¢.; 2,299,416 units; 2,199 cons. Tramways also. 

Port ELrizaBeTtH : B. Sankey; steam; 1 ph., 250 v., 3 ph., 6,600/500 v., 50 c.; 
d.c., 250/500 v.; 2,854,907 units; 3,500 kw.; 2,765 cons. 

Porcugrstroom: W. D. Ross; steam; d.c., 600;500 v. and 240/480 v.; 147,178 
units; 120 kw.; 500 cons. 

Pretoria: T. C. Woolley-Dod; steam; d.c., 250/500 v.; 5,544,780 units; 3,200 
kw.; 4,460 cons. Tramways also. 

QUEENSTOWN on Bellad-Ellis; oil; d.c., 220/440 v.; 163,000 units; 200 kw.; 
765 cons. 

SOMERSET ae H. T. Steadman; oil; d.c., 220 v.; 40,161 units; 70 kw.; 
210 cons. 

SenekaL: R. Rascher; gas; d.c., 230/460 v.; 12,376 units; 45 kw.; 126 cons. 

STELLENBOSCH: E. J. Hamlin; oil; d.c., 220/440 v.; 78,648 units; 80 kw.; 


349 cons. 
Urrennace: R. H. Molesworth; oil; d.c., 220/440 v.; 148,655 units; 270 kw.; 
654 cons. 


Vryneip: B. H. Sargent; s. gas; d.c., 200 v.; 26,240 units; 27 kw.; 161 cons. 

Weciincron: E. S. Mould; s. gas; d.c., 220/440 v.; 124,100 units; 96 kw.; 
264 cons. 

Winsurc: W. A. Hodge; gas; d.c., 230 v.; 37,843 units; 36 kw.; 141 cons. 

WorcesieR: ©. Duncan; water and oil; d.c., 220/440 v.; 60,199 units; 
127 kw.; 283 cons. 


Municipal bulk supply. 


Boxssurc: F. R. Clark; a.c., 230 v., 50 c.; 600,000 units; 400 kw.; 1,120 con- 
sumers. Tramways also. Supplied from Victoria Falls Co. 

Benoni: P. J. Gold; a.c., 3 ph., 25 c., 200 and 346 v.; 750,000 units; 520 kw.; 
1,809 cons. Motor "buses also. Supplied from Kleinfontein Co. 

GrERMIStON: W. L. Bagot; ac., 3 ph., 50 c., 120 and 200 v.; 1,758,718 units; 
2.000 kw.; 1,777 cons. ‘Tramways also. Supplied by Victoria 
Falls Co. 

Kimeekcey: R. W. H. Smith; a.c., 1 and 3 ph., 50 c., 220 v.; 931,038 units; 
1,260 kw.; 1,679 cons. Trams owned by De Beers Co. and energy 
supplied by them. , 

Rooperort: R. Mortimer; a.c., 3 ph., 50 c., 230/400 v.; 184,094 units; 225 
kw.; 799 cons. Supplied by Victoria Falls Co. 

STANDERION: W. Leonard; d.e., 230 v.; 42,263 units; 75 kw.; 190 cons. Sup- 
plied by S.A. Railways. 

Srrincs: C. M. McComb; a.c., 50 c., 200 v.; 130,530 units; 265 kw.; 248 cons. 
Supplied by Victoria Falls Co. 


Private company supply. 


BeitexkwortH: W. Kemlo; s. gas and water; d.c., 220 v.; 30 kw.; 91 con- 
sumers. Supplied by Viedge Bros. $ f 

Deļper: E. H. Gellender; steam; d.c., 220 v.; 175 kw.; 224 cons. Supplied 
by E. H. Gellender & Co., Ltd. 

Inbwk: G. Muller: steam; d.c., 550 v.; 30,500 units; 300 kw.; &@ cons. 
Supplied by Indwe Railway, Collieries & Land Co. : 

Vorksrest: R. Nisbet; steam; d.c., 120/240 v.; 100 kw.; 150 cons, Supplied 
by E. H. Gellender & Co., Ltd. 


Rhodesia. 
ŞaaseeRY: C. H. Paskerville; oil and steam; d.c., Q040 v.; 204,478 units; 


200 kw.; 713 cons. Municipality. 


BuLuwayo : -; steam; a.c., l ph., 125 c., 105 v.; 350 kw. 


TRAMWAYS. 


The following statistics of tramway undertakings are given 
in the order in which they are enumerated :— Name of muni- 
cipality; name of engineer or manager; kind of system; volt- 
age; route miles; annual car miles; number of passengers 
carried. 

BiOEMPONTEIN: G. A. Stewart; railless; 550 v.; 10.96; 211,880; 1,123,577. 

Durspan: H. N. Thomas; trolley; 550 v.; 20.4; 1,785,512; 19,011,596. 

Kast Lonpon: J. M. Lambe; trolley; 550 v.; 3.78; 276,705; 3,083,421. E 

Jouannessure : J. H. Dobson; trolley; 550 v.; 65.74 (track miles); 3,429,979; 
34,149,013. 

PIETERMARITZBURG: P. Finlayson; trolley; 500 v.; 8.25; 245,250; 2,238,651. 

Pretoria: T. Wolley-Dod; trolley 500 v.; 9.67; 971,024; ————. 


Municipal bulk supply. 
Boxsura: F. R. Clark; railless; 500 v.; 2.3 (route miles); 109,640; 620,963. 
Geemiscon: J. Bright; railless; 500 v.; 9.5; 178,000; ———-—. 

Private company supply. 


Cave Towns: W. F. Long; trolley; 550 v.; 22; 2,180,491; 21,828,055; owned 
by City Tramway Co., Ltd., and Capetown and Greenpoint 
‘Tramway Co., Ltd. a : b 
Camps Bay: W. F. ae trolley; 550 v.; 6.87; 221,608; 902,105; owned by 


Camps Bay Tramway Co., Ltd. 
KIMBER! EY : Si olly. 550 v.; 24; 449,279; 3,071,684; owned by De 
Beers Co. 


Port EtizasetH: W. Freemantle; trolley; 550 v.; 549,739; 4,573,843; owned 
by Port Elizabeth Tramways Co., Ltd. 


The Metallurgical Industries of Italy.— Owing to the 
shortage and increased price of coal in Italy, which, of cua 
has practically no coal deposits of its own, the question 0 
sinelting by means of electrical furnaces has received serious 
consideration. The deciding factor is primarily the er 
parative cost of coal and electricity, the ton and the KW.-br. i 
has been established by Signor Remo Catanı that the cost 
electricity as compared with coal is in the ratio of 2 to l, te 
in view of the fact that increased freights are forcing the 
price of coal to further heights, it is considered that the ratio 
will be considerably diminished, and bring the two costs i: 
closer relation to one another. Therefore, although the ae 
stitution of electrical treatment for the present Process ae 
help to solve the problem facing the Italian manufacturers, 1 
cannot be expected to improve their position, but will ra 
prevent retrogression. During the war the project for cue 
the large deposits of hematite ore at Cogne in the Val d ai 
and converting them into high-class steel, resernbling 


Swedish product, by means of electricity, has taken neat 


and very soon steel manufactured by this process 
the market.—Anglo-Italian Review. 
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SCIENTIFIC MANAGEMENT: A SOLUTION OF THE CAPITAL AND LABOUR PROBLEM. 


By Captain J. M. SCOTT MAXWELL, B.Sc., M.LE.E. 
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(Abstract of paper read before the NSTITUTION OF ELECTRICAL ENGINEERS.) 


THE first attack of science against rule-of-thumb methods in’ 


industry was directed to tbe problem of finding the true 
solution of the various factors governing machine-shop 
practice. ‘Lhe late Dr. I’. W. Taylor, ot Phitadelphia, started 
nis epoch-making experiments in the autumn of 188U and 
carried them on over a period of 26 years at a cost of £30,000 
to £40,000. ‘The tirst paper describing the fundamental idea 
of what is now called Scientific Management was read by Dr. 
Taylor in 1895. ‘lhis paper explained the method of nxing 
rates by means of spitting a job into its elements, which 
Taylor called elementary-rate-fixing. It also explained his 
method of payment-by-result by means of the duifferential- 
plece-rate, which increases the rate per piece for high out- 
puts. ‘he great new fact was elementary-rate-hxing which 
1s a basic principle, a scientific discovery. 

Before the war the term was seldom heard in this country, 
and the few occasions when a British engineer had the 
temerity to use it almost invariably evoked scorn. Though 
Scientihe Management is now seldom scorned by engincers, 
there is still almost the same failure to grasp the great signi- 
hicance of the principle. 

The real cause ot the strong opposition is that Scientitte 
Management ıs the first system to realise that the human 
factor must come first. This is a revolutionary idea to the 
capitalist, who still considers that he comes first. Scientific 
Management is revolutionary to the trade unions because it 
enables work to be accurately measured for the first time in 
the history of industry. ‘To many socialists and social re- 
formers it is also revolutionary because they think that it is 
better for the character of the worker that he should use his 
own initiative as to how the work should be done, even 
though he has only rule-of-thumb to guide him. 

The author’s excuse for dealing at length with the prin- 
ciples of the subject is that Taylor himself and the pioneers 
ot the movement, who are all engineers, regard the new 
mental attitude, which it makes obligatory, as the very essence 
of the system. All the devices used in office and shop as 
means of efficient production, they consider in the same light 
as mechanisms, i.e., of secondary and not primary iniport- 
ance. 

Manutacture by machine is hardly a century old, and this 
past century of machinery inherited the traditions of the pre- 
ceding centuries, which were evolved by the trader and not 
the producer. ‘The traders’ ideal has always been to buy in 
the cheapest market and sell in the dearest. They risked 
much capital in the past and employed little labour, while 
their profits bore no relation to costs but were regulated en- 
tirely by supply and demand. Engineering advance has 
changed everything, and now the big men are producers, but 
the prestige of the merchant is still maintained and also the 
prestige of those associated with him, such as the bankers, 
while the engineering profession, the creator of our modern 
wealth, does not vet enjoy the prestige that is its due. Mer- 
chants prefer a high profit on a small turnover. Production 
requires low profits on a large turnover. The merchant sys- 
tein restricted the supply and thus lessened the consumption 
in order to maintain or increase prices. ‘The production system 
cheapens the supply in order to maintain or increase the 
demand and thus maintain or increase consumption. The 
merchant system favoured the wealthy, and developed aristo- 
cracies. The production system favours the proletariat and 
thus develops democracy. The merchant svstem at the best 
did not raiso the status of the workers. The production sys- 
tem must continually raise their status by continually raising 
the standard of living. The confusion of these ideals is very 
great at the present time amongst all classes of the people, 
and until they are disentangled and the one set encouraged 
and the other controlled we are bound to have continual in- 
dustrial trouble. It is necessury that our economic concep- 
tions should synchronise with the facts. At present they are 
entirely out of step. 

In applying the principle of cheap production, it must not 
be confused with the act of buying commodities. | Labour 
must cease to be regarded as a commodity, which is one of 
the worst legacies of the old system. Jabour in the abstract 
may be a commodity, but in the concrete it is human life. 
Increased output and payment-by-result 1s the sound founda- 
tion on which to build, but it ought to include everyone, from 
the managing director down, and both these aims should be 
qualified by another --a better life for the worker. Scientitic 
Management increases output. and because it can accurately 
measure the work done in terms of human effort. payment- 
by-result is the fair and natural sequel. It achieves this 
greater output by lessening the task and raising the status of 
the worker. 

Scientifie Management affects the individual as a unit 
worker, the workers as a group. and therefore trade unionism, 
and it affects all industry in its relation to the Government 
and tò the consumers, and thus involves the whole nation. 
Taylor realised, without any question, that the ultimate goal 


of Scientific Management was its application to all industry in 
the interest both of the producer and of the consumer, that 
is, in the interest of the whole of society. ‘len years ago, 
When Scientific Management won its first public recognition, 
the unions were thereby aroused and brought pressure to bear 
on the American Government. It was a poiitical fight and 
Taylor was no politician. The Government had to give m, 
and since then Scientific Management is forbidden in any 
Governinent workshop in the United States. Taylor's own 
words on this subject refute those who denounce hin: ‘ The 
labour unions—particularly the trada unions of England—have 
rendered a great service not only to their members, but to the 
world, in shortening the hours of labour and in modifying the 
hardships and improving the conditions of wage workers. ’ 
Taylor was an idealist with the real interest of the worker, 
the industry, and the State at heart. 

The better and further development of trade unions in Great 
Britain makes the situation in this country a much brighter 
one. I do not see how Scientific Management can progress 
at all unless the unions are included in its scheme. Progress 
will only commence In earnest when the labour leaders grasp 
the full meaning to the worker of the elimination of useless 
work, which will lessen the total burden of labour; and when 
thev realise that the accurate measuring of work protects the 
worker from underpayment, and that the greater all-round 
efficiency makes shorter hours and higher wages a just claim 
on the community. 

Some seek to belittle Scientific Management by saying that 
it is only applied common sense. Common sense discovers 
nothing. Its function is to’accept all that proves good for 
humanity. If Seientitic Management is therefore considered 
only common sense, it means that this instinctive arbiter of 
our lives considers it to be good for us. If the instinctive 
sense of the few accept it, it is certainly not accepted by the 
common sense of the many, and especially the workers. The 
thinking part of the community have to fight until it is 
accepted by the majority in the same manner that they accept 
wireless telegraphy, aeroplanes, or any of the great achieve- 
ments of science. 

Motion AND TIME STUDY. 


What Taylor first described in 1895 as elementary-rate-fixing 
is now more usually called Motion and Time Study. Scientific 
rate-fixing Involves three problems :— 

(1) The analysis of the job into its elemental operations by 
means of an investigation into the best method of accomplish- 
ing the desired result. 

(2) The execution of the job by a first-class man, with tools 
and equipment of the best possible, and the timing of each 
elemental operation thus carried out. 

(3) The investigation of the factors of environment and 
nature of the work as it affects the physical and mental capa- 
city of the worker. 

This third factor has been called the ‘‘ fatigue ’’ factor, but 
a better word to adopt might be * rest °” factor, as this factor 
is the period allowed for rest so that the worker will not be 
fatigned. 

Where a job has already been performed in the usual rule-of- 
thumb manner, motion study always comes first. Where a 
new job is to be performed for the first time under the Taylor 
method, motion study or analysis may not be necessary, as 
suthcient data may already be in existence to give both the 
best method and the correct times. The process of fixing 
rates then becomes a synthetic one. 

Scientific Management applies to the expenditure of human 
effort the same principles that have been already applied to 
design with such marvellous results. 

Scientific Management started in the machine shop, where 
it divides all work into two parts :— 

(1) Work done by the workman. 

(2) Work done by the machine. 


Taylor had to concentrate first on the machine part to find 
an answer to the three peo that every machinist must 
solve in some way or other, viz. 

(1) What tools to use? 

(2) What cutting speed to use? 

(3) What feed to use? 

Taylor gives 12 variables in the solution of these three pro. 
blems, as regards turning work. The experiments consisted 
in keeping all but one variable fixed, and varying that one 
over the working range. Mr. Carl G Barth, a Norwegian 
technical graduate. who joined Dr. Taylor in 1899, invented a 
wonderful series of slide rules by means of which Dr. Taylor 
asserts that a good machinist ‘“‘can double the output of a 
machine which has heen run, for example, for 10 vears by a 
first-class machinist having exceptional knowledge of and ex- 
perience with his machine and who has been using his best 
judgment.” He also adds that “ on the average, this under- 
states the fact.’ No more obvious example can be found of 
the value of applied science in eliminating unnecessary work. 
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The direct saving of over 50 per cent. is also indirectly in- 
creased by the great improvements in machine-tool design, 
tool steel, belt drive and evervthing affecting machine work, 
which arose ‘out of these experiments. 

The other part is to analyse the various movements of the 
man using the machine, and these can be subdivided into 
three parts :— 

(1) Handling of tools. 

(2) Handling of machines. 

(3) Handling of material or job. 

The first is the most inportant and represents about 75 per 
cent. of the total time. The handling of the machine comes 
next with, say, 15 per cent., and the job itself only requires 
about 10 per cent. of the total time. The times required to 
perform the various operations on any machine must be tabu- 
lated and arranged so that they are easily and quickly avail- 
able, like the actual times for the machine work. Most work 
can be reduced to coniparatively few elements. 

Machine work lends itself to the most obvious and at the 
same time highly scientific analysis, but the same principle 
applies equally to fitting, assembling, and all human opera- 
tions. In fact, it would be almost as difticult for the science 
of chemistry to exist without quantitative analysis, as for 
Scientific Management to exist without elementary time 
study. 

Motion and tine study give the minimum time for the job 
under the best possible conditions with all rest pauses 
eliminated. Should a better machine or tool be designed, the 
new time for these new conditions is arrived at in a similar 
manner. The Tavlor system does not demand the best known 
tools. Each factory must work with the best tools available 
to it. Taylors method applies to the worst possible tools, but 
if an emplover considers it good policy to use old and out-of- 
date machinery, he must pav more for his output, because the 
standard times will require to be higher. 


FATIGUE on Rest FACTOR. 


The objective before us is to set “times ” so that not only 
is there no overstrain at the actual time of operation and no 
loss of interest in the work done, but that there is no chance 
of physical or mental hurt resulting to the worker in the 
future from the work done to-day. In this field of investi- 
gation we leave the province of the engineer for that of the 
physiologist and psychologist. Tavlor and the early pioneers 
had practically no assistance in this direction, and not being 
experts in this field they had to work almost solely on 
common-sense lines. It is up to the medical profession to con- 
centrate on their part of it. 

It is interesting to all who believe in scientific management 
that the Government and publie opinion are at last waking up 
to the necessity for industrial hygiene. The Government. 
however, seems to ignore Taylors discovery. The ignorance of 
employers, and especially of the Government, which urged 
heavy overtime during the first vears of the war, brought 
about abnormal fatigue amongst many of the munition 
workers. Because of this evil experience, the Government is 
now Interested in industrial fatizue. and sooner or later the 
experts are bound to see that an accurate knowledge of 
fatigue will also demand the standardisation of normal in- 
dustrial conditions and the means of accurately measuring the 
human effort required to produce a certain result. 

In December, 1917, at the instigation of the Secretary of 
State for Home Affairs, a Research Board was appointed by 
the Department of Scientific and Industrial Research and the 
Medical Research Committee jointly ‘to consider and in- 
vestigate the relations of hours of labour and of other condi- 
tions of emplovinent, including methods of work, to the pro- 
duction of fatigue, having regard both to industrial efficiency 
and to the preservation of health among the workers. The 
duty of the Board will be to initiate. organise and promote 
by research grants or otherwise, investigations in different in- 
dustries with a view to finding the most favourable hours of 
labour, spells of work, rest pauses and other conditions applic- 
able to the various processes according to the nature of the 
work and its demands on the worker.” 

The Board, as constituted, consists of six medical experts, 
one being a psychologist. There are in addition four non- 
medical Government officials and three directors of large com- 
panies. The two distinct functions mvelved in this investi- 
gation and pertaining to the engineering and medical pro- 
fessions should not be confused, and from this point of view 
the constitution of this Board seems wrong. The employer 
members should belong to another Board of engineering and 
production not business-experts, and one-half of this Board 
should consist of representatives of the trade unions, who must 
be men of actual first-hand experience. The fullest possible 
collaboration and co-operation between both Boards would be 
necessary, 

We do not employ doctors as rate fixers, why should we 
employ engineers to study physiclogy and psvchaloev? At the 
best we engineers can only be amateurs at it. It will onlv 
produce another failure if common sense tries to solve a very 
technical subject. of which it can have no expert knowledge. 
Fhe principle of Scientifie Management must be apnlied to all 
such matters. Functions must be differentiated and net 
mixed up. The doctors and the engineers, both heing tech- 
niea] experts, sheuld understand the meaning of function. 
Why let the politician or Government official muddle ug in 
this manner? 


A most fascinating book on this subject is a translation 
(1918) of “The Physiology of Industrial Organisation ” by 
Professor Jules Amar. This book will be a revelation to most 
engineers who are interested in the subject. It proves that 
the physiologists have solved many of the problems of in- 
vestigation and have already invented the machines which 
make it possible to apply the results to industry. Instruments 
have been invented tor recording by means of graphs—like 
any recording electrical measuring instrument—the variation 
of muscular activity, for example, when filing metal. The 
same dynamo-graphic instrument has been adapted to other 
tools and implements such as hammers, shears, joiner's plane 
spade, wheelbarrow, &e. By means of these graphs an 
apprentice or unskilled person can be trained to work in the 
most eficient manner, i.e., with the least physical effort, also 
the work of experienced men can be checked and improved if 
below the best possible standard. The gra phs show both the 
vertical and horizontal components of the muscular pressure 
exerted by the hands of the worker, and the respirations of 
the worker are simultaneously recorded, also the measurement 
of the quantity of oxygen consumed. 

The quantity of oxygen used by the worker is an accurate 
measure of the human energy he has used up. This is cal- 
culated by means of the respiration gauge or eudimometer 
Which measures the oxygen inhaled and exhaled. One litre 
of oxygen is equivalent to 4.9 calories, the large calorie here 
uscd being the quantity of heat required to raise the tem- 
perature of one litre of pure water from O deg. to 1 deg. C. 
During repose it is found that an adult expends, on an aver- 
aye throughout the year, 2,100 calories in %4 hourg.. just to 
keep his body going. The heaviest day of manual work con- 
sumes in addition 2,000 to 2.500 calories. Intense brain work, 
on the other hand, requires almost no calories. 

In other experiments, actual fatigue can be temporarily 
produced and the blood circulation measured by means of the 
cardiograph (heart-beats), the splvgmograph (pulse), and the 
oscHlometer (arterial pressure), which measures the highest 
and lowest pressures successively. All these graphs can be 
compared with similar ones made during repose or normal 
effort. These examples do not exhaust the list of instruments 
already invented and perfected, but they are sufficient to in- 
dicate how much the physiologists have already accomplished. 

Four scientific laws have been established equivalent to the 
well-known laws of physics. 

(1) The expenditure of energy is in proportion to the 
muscular effort of contraction, to its duration, and to the 
degree of contraction. 

(2) The expenditure of energy required to perform a given 
amount of work diminishes in proportion as the rapidity of 
the muscular contractions mereases. 

(3) There is a most favourable effort and a most favourable 
speed for the performance of the maximum of work with the 
minimum of fatigue. 

o (4) A muscle returns more speedily to its condition of repose 
in proportion as its work has been more rapidly performed. 


© These details will show the engineer that the physiologist 
Is very much farther advanced than the engineering profession 
realises, and that he is really in a position to commence im- 
portant operations at once. l 

Continual industrial research both in methods of work and 
in fatigue should be carried out by the Government with the 
help and co-operation of the employers’ federations and the 
trade unions in each industry. There is an immense amount 
of investigation to do, and what little knowledge has been 
acquired has been still less applied. In the application, there- 
fore, as we start almost from zero, a little will quickly make a 
great difference. The change in mental attitude alone will be 
wn enormous gain to the community. The setting of standard 
tines would probably be done by specially trained experts re- 
presenting equally the masters and men. This would be done 
for one entire industry such as engineering, assuming all con- 
ditions to be the same. Then each territorial district such as 
the Clyde, the Tyne, the Midlands, South Wales, &c., would 
decide if the local conditions were better or worse than ibe 
standard for the whole country, and this would give a local 
factor governing the national standard. This district factor 
would have nothing to do with the local cost of living. but 
only with the geographical and climatic conditions affecting 
the producing. capacity of the workers. 

In each works expert investigation—also by representa 
tives of employers’ federations and trade unions—would be 
required of the machines, lighting, heating, ventilation, man- 
agement, in fact everything affecting the capacity of the 
worker to produce. This would give a shop factor for each 
individual works. The workers in badly equipped factories 
and with bad environment would be pratected by higher rates 
and their employers would be thus penalised. Sweating 
would be impossible. These local adjustments would of 
course affect both the fatigue factor and the standard time. 
The times set for all work would be in accordance with the 
mental and physical effort required to perform the work. not 
necessarily under ideal conditions but under actual conditions. 
and such a system would always tend to make the actual 
approximate to the ideal. This organisation for the expert 
investigation of national. district, and shon standards or 
factors follows the organisation of the Whitley scheme the 
essentials heing that the investigators must he first-hand ex- 


perts and their functions myst not be mixed up. 
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With the best possible system of management, it is still 
necessary to vive incentive to the worker if maximum output 
is to be obtained. The Federation of British Industries has 
published a report condemning profit-sharing as popularly 
understood and advocating payment-by-result. The report 
contains the following statement :— 

‘Tf the system of payvinent by results is to become general, 
it is essential that employers should establish equitable sys- 
tems for fixing piece rates, and that there should be some 
reasonable procedure for the sanctioning by an impartial 
authority of any adjustment which may prove necessary.” 

Without accurate measurement of work, payment-by-result 
is only a catchword. 

The best Incentive to steady and efficient work is provided 
by a pavinent to the individual worker as soon as possible 
after the job is finished. Where times are eet by the Taylor 
method, few mistakes are made. When both masters and 
men set the time, as I have already described, mistakes are 
still Jess likely to arise and can be easily rectified. With cor- 
rect times it is not necessary to cut the rates as masters have 
always done on piece work, which behaviour on their part 1s 
one of the principal causes of the restriction of output by the 
men. With Scientific Management the masters do not require 
to protect themselves by elaborate premium systems which 
the men do not understand and which thus arouse their sus- 
picion and antagonism. Taylor devised a differential piece- 
rate system, which was a cross between ordinary piece work 
and premium bonus. He paid an increased rate above a cer- 
tain minimum on which the ordinary piece rate was fixed. 
Even with the fullest instructions the workers require some 
time to get out of the old inefficient method and become 
experienced in the new. Taylor's payment system penalises 
them too much at the start, although quite fair to them after- 
wards. Mr. H. L. Gantt, one of Taylor's assistants, got over 
this initial dificulty by developing what he called the ‘* task 
and bonus” system, which pays a bonus instead of a piece 
rate, and, when the bonus is not earned, pays the standard 
time wages. I would point out that Scientific Management 
does not urge any special system of piece work or premium 
bonus, Any of them which provides incentive will do, but 
the simpler the better. 

The share of the saving effected which should be allocated to 
the worker must be determined by the employers’ federations 
and trade unions. The probability is that the saving should 
be halved, and this is probably more on the side of the worker, 
because Scientific Management means greatly increased effort 
and intelligence on the part of the employer, as compared 
with the present state of affairs. 

The trade unions have always professed hatred of both piece 
work and premium bonus, but more especially the latter, as 
they think that the former gives the worker more control over 
his time. With Scientific Management making it possible to 
measure labonr elfort accurately, premium bonus gives more 
steady incentive than piece work, and thus means more out- 
put and more pay for the worker. The worker is guaranteed 
his hourly wages at the start, and if after reasonable time he 
does not come up to the standard and earn a fair bonus, he 
must be found other work better suited to him. 

Scientitic Management makes a study of the man and selects 
the best man for the job. It differentiates and grades labour, 
and that is another reason why the trade unions are against 
it. In the initial stages of the struggle against the emplovers 
the unions had to fight on the basis of the average man. Now 
that the unions have won full recognition in this country so 
that non-unionists are not recognised in negotiations between 
masters and men, it seems no longer a sound policy for the 
unions to continue to penalise their best men by maintaining 
a medium standard of work and pay for all degrees of skill and 
experience, 

Nothing that has been said regarding Scientific Manage- 
ment and pavinent by result entrenches on the right of the 
worker to fight for higher wages. Statistics show, however, 
that 50 per cent. of strikes are due to local troubles, none of 
which should arise under Scientific Management correctly ap- 
plied. The elimination of 50 per cent. of strikes would still 
further reduce the remainder dne to the general industrial 
atinosphere being so much the clearer. 

Scientific Management ceases to deal with labour as a com- 
modity subject to supply and demand, and consequently all 
emplovers should pay the same amount for the same service 
done. irrespective of whether their works are isolated in a 
country district or situated in a crowded town. The geo- 
graphical situation of an engineering, works should not affect 
the labour cost to the employer, as this at present affects prices 
and profits which are not geographical and thus gives unfair 
advantage. Likewise it should not affect the real earnings of 
the workers. This is allowed for now by different wages in 
different districts. so that in order to equalise costs and thus 
stahilise prices and profits, the emplovers in districts where 
living is cheaper and wages consequently lower would pay the 
difference from the average or highest rate into a common 
fund to be used for industrial research in the industry con- 
cerned. (To be concluded.) 


_ Pek a ec M 


DISCUSSION IN LONDON. 


Mr. Ll. B. ATKINSON, in opening the discussion, said that 
there were some members who thought that such a paper 
should not have been presented to that institution for discus- 


sion; the reason given was that the discussion might tend to 
become of a political nature, but he was sure that none of 
those present would take that line; as the author had said, 
they should discuss the principles of the paper and not go 
into details. He was particularly interested in the paper 
because he had himself many years ago timed with a stop 
watch certain workers and operations in the shops in an 
attempt to arrive at some fair system of basic rates of pay. 
There was no doubt that fair rates of pay resulted in greater 
output, but at the time his experiment was made, employers 
would have considered it preposterous to pay the worker 
anything hke £5 or £6 per week. In the speaker's 


"opinion, the author had not succeeded in explaining his 


sub-title to the paper, viz., the solution of the capital and 
labour problem. One had to understand why the workers 
Were opposed to systems of scientific management. They 
objected because, after all, the workers always thought of 
themselves first, and it was a question of suspicion. They 
explained that production might be increased, but the amount 
of work was not diminished. It was a matter of educating 
the worker, and he thought the time was ripe for arriving 
at a suitabie sc.ution of the problem. 

Mr. S. Mavon thought the author could not have chosen 
a more opportune time for his paper, which was closely 
allied to the problem of to-day, namely, that of increased 
production, At present there was a great deal of time and 
effort being wasted; time study might result in increased pro- 
duction, but, in his opinion, the more extended use of 
machine tools would lead to a still greater output. He had 
used the Tavlor svstem himself in connection with shell 
production, and the results had been most interesting and 
instructive. The author's statements with regard to the 
analysis of the various movements of the man using the 
machine might be rather startling to some, but nevertheless 
he himself bad proved them to be correct. For instance, out 
of the total time spent on a certain operation he had found 
that the actual cutting time only represented about 7 per cent. 

With regard to the author's suggestion that the scheme 
should be adopted nationally, he thought it would be a grave 
mistake if the Government Were to impose the scheme upon 
them. The first object to be aimed at was the education of 
both the employer and the employé; the latter's distrust was 
born of fear of unemployment, and unfortunately that fear was 
founded on past experience. 

Mr. Ronert W. Pavuk condemned the scheme outright; his 
experience had been that the efficient worker found his proper 
level automatically without the aid of elaborate schemes of 
socalled scientific management. The worker who did his 
work in an amateur manner should be left alone to tind his 
own cure. The real object to be aimed at was the increase 
uf co-operation in the shop; a more cheerful atmosphere should 
be created. With regard to fatigue, it was bis opinion that 
the worker became hored by his work much more quickly than 
tired. be whole thing should be looked at more from the 
worker's point of view. There was really very little in all 
the so-called welfare problems, they were a mere bogey. After 
all was said and done it would take at least two generations to 
establish any such scheme as the paper advocated. 

Mr. STAVENHAGEN, of the Electrical Trades Union, speaking 
as Mr. Webb's deputy, gave it as his view that any system 
of payment by results would rapidly lead to unemployment. 
The present attitude of Jabour was founded on distrust, and 
was justified by past experience. Much had been promised, 
but promises had not been kept. The speaker did not actu- 
ally discuss the subject of the paper, but attempted to explain 
the present-day attitude of Labour to Capital. 

Other representatives of Labour who had been invited to 
take part in the discussion did not avail themselves of the 
opportunity. 

Mr. Dick thanked the author for the excellent manner in 
which he had expounded Taylor’s system of scientific manage- 
ment. There were two main causes which, he thought, pre- 
vented its general adoption: they were (1) the opposition of 
the worker himself, and (2) the attitude of the Trade Unions 
or their executive officers. At one time a man who became a 
trade unionist had to be a skilled worker, but later the doors 
were thrown wide open, and it was claimed that anyone who 
entered the union, no matter by which door, became a skilled 
worker, Today they could not differentiate between their 
members: they could not define a skilled or an unskilled man. 
The present position was that the workers were enjoying 
wages apparently much higher than they had been used to m 
the past, and they were consequently satisiied to let mnatters 
rest as they were; they were actually not so much opposed as 
indifferent. l 

Sir Gro. Gisk thanked the author for having given them 
such an important and useful paper. He, the author, was 
very enthusiastic, and took a broad view of what the future 
held in store. Something would have to be done if they were 
not to be found asleep when the critical time arrived. There 
were grave times ahead. much more grave, 1n his opinion, 
than some seemed to think. There was a very great prejudice 
against any scheme of scientific management: an idea seemed 
to he prevalent that it was something very different from what 
it actually was. The workers did not scemi to realise that 
non-existing wealth could not be distributed; 1t was first neces- 
sary to increase wealth, that was to say, increase production, 
then the standard of living would rise automatically. The 
system of payment by result would have to be extended ; 16 
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was a great mistake to be afraid of the worker, who was 
strongly prejudiced. The old secretive policy must be aban- 
doned and the worker approached with facts. 

Major Pruus explained that scientific management was 
founded on analytical reasoning; it would be difficult to 
find men who were more expert in that subject than 
electrical engineers, and for that reason he was glad 
the paper had been read before that institution. Some 
such system as that advocated by the author would 
have to be adopted, otherwise they would never be in a 
position to compete in the world’s markets. With regard to 
Mr. Paul’s remarks, he was a master who was able to know 
all his employes, but such conditions as he advocated would 
be quite out of the cuestion with the huge organisations 
that would prow up yı the future. In his opinion, it would 
be scientific manage.nent, and not mass production that would 
win the day. No inention was made in the paper of costs, 
which detracted from its usefulness; what were considered to 
be expensive experiments were not looked upon with favour 
in works. Taylor had built his system upwards, but the 
author apparently advocated building downwards. ‘The first 
thing to be done was to dispel the worker's suspicions; in the 
past the worker had been tempted with bait which, when 
bitten, was found to contain a very large hook. He must »e 
taught that scientific management was all bait, there was no 
hook, and, moreover, the greatest benefit would fall on the 
worker himself. 

Mr. Vines complained that no‘one had defined what 
scientific management really was. He thought a much broader 
view should be taken of the whole thing. He thought most 
large works in this country had adopted some form of scientific 
management; nothing could be manufactured perfectly at 
once, but if one particular line was concentrated upon. in time 
a perfect specimen would be produced. The greatest difficulty 
to-day was the scarcity of competent rate fixers; true, they 
did fix rates, but not scientifically, and, therefore, constant 
trouble arose. 

Capt. J. M. Scorr Maxwenn, in briefly replying, said that the 
solution of the capital and labour problem was a question of 
what was a just basic rate of pay for the worker, in other 
words, a fair measure of human ability. The object of scientific 
Management was to establish those basic rates, and once 
established, they would never need to be altered, because 
they would be just. Under such conditions, he believed the 
40-hours’ week could be introduced and a larger output 
obtained than with the present long hours. He maintained 
that this country was the only one in a position to adopt the 
system nationally; individual efforts here and there would 
not produce the desired effect. In America the conditions, 
contrary to popular opinion, were quite unsuited to the adop- 
tion of the system. There the workers had been exploited, 
and the Government had been compelled to step m and 
eliminate the system from all Government organisations. 
In his opinion, it was the emplover, and not the worker, who 
would have to make the greatest effort. He had not meant 
to convey the impression that he advocated the Government 
imposing the system upon the country, but he certainly 
thought the Government should be a party to it, because it 
would have to be adopted nationally if it was to be a success. 
Mr. Paul was evidently a member of the old school, who 
argued for the elimination of the inefficient worker. But what 
was to become of him when eliminated? Scientific manage- 
ment eliminated no one, it found work for every man in 
his most efheient capacity. With regard to the last speaker's 
contention that the svstem had been adopted in most works 


in this country, it was clearly disproved by his statement that 
rates were not fixed scientifically. 


NEW PATENTS APPLIED FOR, 1919, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by Messrs. Ssrtron-Jones, O’Deit anp 


EPHENS (successors to W. P. Thompson & Co., of ndon), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 1. 


29,882. “ Means of M. 
Taytor. December Ist. 


“ Generation and application of high-frequency sound waves.” T. 
F. Watt. December Ist. 


20.859. “ Electric switches, &c.' G. Turnock. December Ist. 

20,683. “ Attachment for suspension of electric-lamp shades,” w. H. 
Lens. H. M. Master and J. S. A. Primrose. December Ist. 

29,889. *“ Electro-motor with self-contained reducing gear.” 
H. Scuroper (lepal representative of F. Schroder). 
September 17th, 1914.) 

29,914. “Sparking plugs.” A. G. Brown. December Ist. 


29,933. “t Electric-tamp shade holder.” J. A. SARGENT. December lst. 
29,935. *“ Radioreceiving system.” E. F. W. 


distribution on alternatingcurrent systems.” A. 


F. SCHRODER, 
December Ist. (Germany, 


ALEXANDERSON. December 
lst. (United States, April 1&th.) 
29,936. " Signalling systems.” Britis Tuo{smsos-Hovsros Co. (General 
Electric Co.) December Ist. 


29,955, ‘ Adapters for electric-light fixtures.” 


J. S. PeswerarHer and W. 
E Price. Deeember lst. 


29,977. ‘Electric switches." Akt. Ges. Ges. Docember Ist. (Germany, 
June 13th.) 

29,978. ‘* Magneto starters.’ J. R. M. Stanrietp. December, Ist. 

29,980. * Induction motors.” Corsek ELFCTROMOTORENEABRIK, J. BRtNCKEN. 
December lst. (Germany, February 7th, LIIR) 

29.984. © Electric switche, I CaLvere. December 1st. 

29,986. 


“ Polar inductor and revolving armature magnetos."" H. C. Brown. 
December Ist. 


30,020. ‘* Device for controlling consumption of electricity." 
G. J. Prupotr. December 2nd. 

30.047. “Microphones.” 
December 2nd. 


J. Creary and 


H. J. Parmer and TeLerHone Maxuracturine Co. 


30,048. “ Telephone receivers.” R. L. Murray. December 2nd. 
30.060.  “ Electric switches, gas taps, &c."" S. Brook and J. Eck. Decim- 
ber 2nd. 


30,062/3. “ Windings of  alternating-current | d¥namo-electric machines.” 
Britisu THomson-Houston Co., F. H. Crowon, and H. W. ‘baytor. Decem- 
ber 2nd. . 

30,113. “ Link-nipple for electrical 
December 2nd. 

30,119. ** Induction motors.” Cotmner ELEKIKOMOTORENFABRIK J. BRUNCKEN, 
December 2nd. (Germany, March 22nd.) 

30,120. “Induction motors." CoLstk EELCTROMOTORENFABRIK J. BRUNCKEN. 
December 2nd. (Germany, July 17th.) 

30,125. (SS Dynamo-electric machines.” E. Barter. December 3rd. 

30,128. “ Methods of distribution and transmission in alternating-current 
systems.” A. M. TayLor. December 3rd. 

30,130. “ Thermionic valve detector amplifier’ F. Crark. December twd. 

30,134. * Electric switches.” R. C. S. Jamik. 

3,155. “Combined commutator 
ignition magnttos.™ E. HALLOW tiL. 

30.158. 
ber 3rd. 


30,161. ‘“ Therinionic devices.” J. Scott-Taceart: December 3rd. 


30,176. * Devices for measuring electric cables.” W.. E. Banson and 
UALLENDER’S Carte & Consrruction Co. 


iHuminating-bodies.”” H, Husener. 


December 3rd. 
and cut-out for 
Dewvemker 3rd. l 
“ Apparatus for re-magnetising magnetos.™ S. Woow Decem- 


electrical high-tension 


December 3rd. i 
30,185. * Plugs and sockets for electrical fittings.” E. Jowes. — Devem- 
ber 3rd. 
30,19}. 


“ Electric lamps for dash-boards of motor vehicles, &c.” E. HuL 
and Rorax Molok Accessories Co. December dred. 
30,207. “ Thermic teiephone systems.” NAAMLOOZ7E VENNOOTSCHAP DE NEDFR- 


LANDSCHE ‘THERMO-TELEPHOON Maatscuapry. December 3rd. (Holland, De- 
cember 4th, 1918.) 


30.212. ‘ Electrical apparatus.” 
Electric Co.) December 3rd. l 

30,215. ** Method of variable pressure control for circuits operated from 
batteries, &c."" EDISON AccumMurarors, Lro.. and bL. Morpuy. December rd. 

30,220. “ Manufacture of clectrolytie iron.” R. A. Craw, D. J. Mac 
NAUGHTON, R. Maruek and H. Moort. December ord. 

30,230. “ Eletric insulators.”  HatreLy et CWE., AKT: Ges. E. 
3rd. (Switzeriand, September 13th.) 

30.231. Electric 
cember Ligth, 191R.) 


30,234. “Sparking plugs." V. Jory. December 3rd. 
30,237. " Electric scrubher and sweeper.” G. L 


30,254. ‘Starting and speed-regulating apparatus for electric motors of 
electric vehicles, &c.” A Decorat and E. Trstavin. December 3rd. 
(France, December 4th, 1918.) 

30,266. " Automatic or semi-automatic telephone systems.” 
TELEPHONE Masntracturina Co. December 3rd. U.S.. March 10th.) 

30,269. “Junction boxes, &c., 


for electric circuits.” A. Gerar. December 
3rd. (Germany, May 9th.) 


3.270. * Switches for electric installations, &c."" A. GRAF. 
(Germany, May 16th.) 


British Tiomson-Housion Co. (General 


December 


lamps." E. Auker. December 3rd. (Switvertand, De- 


. Caroran. December 3rd. 


AUTOMATIC 


December 3rd. 
30,278. “ Sparking plugs.” W. A. Cuark and H. G. Lonxcrorp. Decem. 
ber 4th. 


h 
30,306. “ Methods of transmission in alternating-current circuits.” A M. 
Tavcor. December 4th. 


30,314. “ Motors and their application to railway signalling systems,” 
Automatic TELEPHONE MANUFACTURING Co. and A. E. Htopn. Deecmber 4th. 


30,339. “Devices for protection of electrical conductors. J. L Hau. 
December 4th. 


30,354. “ Audible alarms, signalling apparatus and lamps.” E. V. Havts- 
Gratz. December 4th. 


30,355. ‘“ Manufacture of thermionic valves, &c."' 
cember 4th. 

30,356. “ Dynamo-electrie machines.” 
A. P. Yousc. December 4th. 

30,358. “ Dynamo-electric machines.” 
J. C. Witsow. December 4th. 

30,359. “© Dvynamo-electric machines.” 
and P. H. H. Jantzen. December 4th. 

30,385. ‘Signalling or indicating devices.” G. D. 
Morton. December 4th. - 

30,392. * Electrified door handles and their installation.” H. J. ANDREWS 
and R. Say. December áth. l 

30,39%. *" Magnetæclectric machines. C. E. P. Jeees, B. Workorr, and 
W. Workorr. December 4th. (France, August 27th.) 

30.436. “ Sparking-plug testing 


H. L. Crowrner. De- 
Rritisu Tromson-Hovuston Co. and 
SIEMENS Bros. Dynamo Works and 

Sremens Bros. Dynamo Works 


Morcan and W. 


devices.” W. H. McCattum. Decem- 
ber oth. A 
30,441. “ Direct-current series shunt motor.” G. Ligtort. December òth. 
30,442. Single-phase transformer.’ G. Licvori. December sth. 
30,445. “ Electro-magnetic low-tension sparking plugs.” W. H. Wako. 
December Sth. 
0,476. 


** Bodies of motor-cars, &c."" 
December 3th. 

30.479. ** Cooling or ventilation of 
SCHROEDER, December Sth. 

30,480. “ Electric converting apparatus." 
HIGHFIELD. December 5th. 

30,485.  ‘* Conducting-leads for 
Houston Co. 


Fuiier’s Usrten Exectric Works. 
dynamo-electric machines.” G. 


J. E. Carvertey and W. E. 
electrical apparatus,” 
(General Electric Co.) December 5th. 


30,487. “‘ Electro-magnetic wave-signalling apparatus," H. L. CROWTHER 
and J. Rorertson. December Sth. 


30.488. ‘* Electro-magnetic wave-reception apparatus.” 
and J. Rosgrtson, December Sth. 


British THOMSON- 


H. L. CROWTHER 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1915. 


7,000. APPARATUS FOR DETERMINING THE DIRECTION OF WIRELESS TELEGRAPHY 


AND LISE SIGNALS. Duddell, Glazebrook and Smith. May 25th, 1915. (Com 
plete accepted May 23rd, 1916. Patent sealed, June Ist, 1916.) 


1918. 


8,736. DIRFECTION-FINDING AS APPLIFD TO WIRELESS TELEGRAPHY. J. Robinson. 
Mav 27th, 1918. (Complete accepted May 9th. 1919. Patent sealed, May ath, 
1919.) (134.060.) 

13,167. 


VARIABLE ELECTRIC RESISTANCES AND APPARAILS EMPLOVING THE SANE. 
S. G. Brown. August 13th, 1918. (134,863.) 


15,346. TELEPHONE TRANSMITTERS AND LIKE ACOUSTIC APPARATUS. 
Electric Co. Septeinber 20th, 1918. (134.872.) 


16,482. Execrric switcnes. Simplex Conduits, Ltd., and L. M. Water- 
house. October 10th, 1918. (134,876.) 


18,464. REGULATING DEVICES FOR USE IN BLECTRICAL MACHINERY. Soc. Anon. 
Des Etablissements L. Bleriot. July 31st, 1918. (130.575.) 


18.467. PROCESSES OF ELECTRO-DEFOSITING MacNESIUM. G. O. Seward. No 
vember 19th. 1917. (120,908.) 


18,511. TELEPHONE ‘TRANSMITTERS. J. Skinderviken. November 7th, 1917. 
(120,734.) 


8,622. ELECTRIC HEATING ELENEKTS FOR RADIATORS, OVENS, AND OTHER HEAT- 


ING AND COOKING APPARATUS AND APPLIANCES, J. H. Coupe and E. J. Doyle. 
November 13th, 1918. (134,930.) 
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DECEMBER 26, 1919. 


No. 2,196. 


THE CHANGING INDUSTRIAL 
POSITION IN INDIA. 


Wer commend to the serious attention of all British 
electrical and other engineering firms who are in- 
terested in the recovery of our trade position in 
India, a special report* which has been made to 
the Government by H.M. Senior Trade Commis- 
sioner, Mr. Thomas M. Ainscough, O.B.E. 

In our electrical export trade in pre-war years 
India occupied a very large place. For the year 
1913 that trade aggregated £1.769.000, nearly 
£500,000 more than the total for Australia and New 
Zealand. The following vear was a broken one, 
owing to the war, and the total fell away to 
£784,000. During later years, as both trade manu- 
facturing at home and sea transportation difficulties 
between this country and the East became acute, In- 
dian purchasers were driven to place their orders 
elsewhere, and the United States and Japan were 
alive to the opportunity: of course the Indian buyers 
were greatly relieved at having these sources of 
supply to which to turn for filling their very press- 
ine requirements, 

The figures which we set out in tabular form on 
another page to-day, will show at a glance how be- 
tween 1914 and 1918 our own electrical exports to 
India fell, and those of Japan, the United States, and 
in some cases those of Holland, increased. The 
vreatest successes of Japan appear to lie in electric 
wires and cables, wrought brass, and copper goods, 
while the United States have done well in iron wire, 
electrical and other machinery, prime-movers and 
motors, electric fans, and scientific instruments. In 
most of the items, however, the big difference be- 
tween our own exports in the years 1914 and 1918 
has not been made up for by anybody else. There 
is unquestionably a shortage if one can regard the 
1914 demand for imports as an example of India’s 
requirements in 1918. The figures for the current 
year when Japan has been probably taking advan- 
tage to the full of the opportunity while it lasted, 
when the U.S. electrical export figures have been, 
until recent months, at any rate, scoring records, 
and when British shipping to India has been making 
heroic efforts to return to the normal, should be in- 
teresting. 

If we widen our study to embrace the whole of 
our export trade to India in pre-war days in order 
to indicate the great importance that the country 
possessed for us as a market for our products, we 
find that the total value was £70,000,000 in 1913, of 
which 96 per cent. represented manu factured articles. 
In that vear 10 per cent. of the total exports of 
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United Kingdom manufactured goods were shipped 
to India; metals and machinery were included there- 
in amounting to £17,000,000, or 25 per cent. of the 
total. These figures represent the former purchas- 
img power of India in British engineering and iron 
and steel manufactures. The same goods to-day 
would, of course, cost a vastly greater sum, and for 
that reason there is little usefulness in comparisons 
of pre-war and present export values. But the 
fivures given, impressive as they are, are small com- 
pared with what our trade might have become had 
there been no interruption due to war, as Indian 
industrial development had little more than begun. 
There is probably no part of the British Colonies 
or Dependencies which holds a more brilliant pos- 
sibility from the trade point of view, as if the 
modern movement in India progresses her vast popu- 
lation will almost certainly increase its demands 
upon us. T 

The foregoing circumstances, upon which ıt 
should be unnecessary to enlarge, render it most 
necessary that we should know as correctly as pos- 
sible what is the situation of affairs to-day so that 


we may study our own position in relation to it, 


and intelligently develop an appropriate and far-see- 
ing policy. Mr. Ainscough’s report is of value in 
this connection. j 

It would appear that in framing our foreign trade 
schemes we have to be prepared to abandon many 
of our old conceptions. We are in the midst of 
change at home, but we must know that change is 
not limited to home or to European countries. We 
are assured that ** conditions in India to-day are 
totally different from those obtaining before the 
war.” The country is in the throes of an ‘* industrial 
rebirth,” says the Commissioner. What is the trend 
of things, and what does ‘industrial rebirth ”? por- 
tend? One tendency is seen in the determination 
of buyers to purchase locally-made goods wherever 
possible. Our readers are already familar with 
the similar tendency that is present in Australia, 
where every effort is being made to stimulate local 
industrial production. It is not for us at home to 
discourage such tendencies or to belittle them; yet 
in some departments the volume of new local produc- 
tion may not provide more than the amount of the 
normal increase; in others local manufacturing will 
be economically impracticable. Another point to 
observe is the greater and sustained intensity of 
foreign competition that is anticipated in India. fn 
the past our trade position in India was not so 
seriously assaulted by foreign influences as was the 
case with some of our markets; it is not safe to 
reckon upon any such secure position in the future. 
Competition from the United States in machinery, 
metals, hardware accessories, cables, and other lines 
is expected to be more severe. Weare assured by Mr. 
Aiscough that both the United States and Japan 
have greatly developed their shipping, financing 
and distributing organisations, and their representa- 
tives are actively engaged throughout India to-day 
in securing orders and advertising their wares. In 
regard to Japan, it is stated to be difficult to see 
how any European nation will ever be able to com- 
pete with Japanese low-priced labour in those articles 
where quality 1s not considered. and where price 
is the sole desideratum. Apparently we need vive 
only incidental attention to Germany at present if 
we accept the Commissioner's statement that her 
Whole future is so uncertain that competition need 
not be anticipated from her for some vears, vet it is 
right to bear in mind that whatever our feelings in 
the West of Europe may be, “ there is not the same 


intensity of feeling against enemy States in the East 
as there is among the Allies in Europe.” Consider- 
ing all the circumstances, it is not surprising if this 
is so, and nobody knows it, and will take advantage 
of it at the earliest possible moment, more than 
German traders. 

Among the other changes that have developed in 
Indian commerce during the war, we read of a 
gradual change of attitude on the part of the old- 
established conservative, and yet powerful, British 
merchant houses in Calcutta and Bombay. We are 
told that they have amassed considerable fortunes 
without any particular effort, and are consequently 
now inclined to confine their attentions to the most 
lucrative and the least troublesome branches ot 
trade. In short, they are more inclined to handle 
large transactions in jute, tea, cotton, and piece 
goods than in anything else. Then an effect of the 
development of Indian manufacturing operations 
is evident in the statement that large engineering 
agency firms are now so interested in managing 
local engineering ‘works that they cannot be ex- 
pected to pay the same attention to the interests of 
the home engineering firms that they represent; in 
certain cases their manufacturing and their distri- 
buting interests clash. 

It is important to see where this study of the 
situation leads us. We are assured that our large 
engineering makers cannot now rely upon securing 
Indian orders without moving out of London, as 
in the past. They must take “a more active part in 
the sale of their own:goods overseas, open their 
own branches, and assist local buyers. If a mer- 
chant firm be appointed agent for a British manu- 
facturer it is essential that the latter should simul- 
taneously send out a trained representative, well 
acquainted with every particular of the goods he 
makes; he must give expert advice to buyers, and 
must be prepared to travel widely. ‘‘ The industrial 
development of India is proceeding on the most 
modern and scientific lines.” The latest and most 
approved plant is demanded, and managing agent 
firms ‘‘ require that assistance and technical advice 
which only trained engineers and specialists can 
give.” 

Mr. Ainscough holds that the time has come when 
the export merchant in London who has specialised 
on the Indian market, and holds British agencies, 
should open his own offices at the principal ports. 
and set up an active selling organisation throughout 
India. The manufacturer of machinery, plant, and 
articles for which there is a large and constant de- 
mand, he advises to conduct his own distribution. 
either singly or in group co-operation. But the 
Commissioner is emphatic in stating that the India 
of to-day is a very different place, presenting much 
more difficult and complex problems, from the India 
of pre-war times, and that these circumstances will 


be readily grasped by anv British business man who 
undertakes a visit to the country. 


THE slow recovery towards pre-war 
Wise ade percentage of output in the wire manu- 

3 n facturing industri i 
inánstries. g industries, due in a large 
measure to labour restrictions, transport 
congestion, and other such difficulties experienced at the 
present time by almost every other important section of 
trade, does not appear to discourage the enterprise of 
the leading firms, who, it is gratifying to note, are 
laying the foundations for great expansion of output. 
There appears to be little doubt that the demand for 
electrical wires, &c., will increase tremendously in the 
future; and the large new planta that are now being laid 
down by several of the leading wire manufacturers appear 


to be well justified, and should prove a highly profitable 
enterprise. 


a 
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NATIONAL ELECTRICITY SUPPLY AND FUEL ECONOMY. 


By GEORGE WILKINSON, of Harrogate. 


(Concluded from p. 775.) 


The problems of heat transmission and distributior 
as practised in America, and to a small extent ‘n 
Europe in the earlier periods, were not all that could 
be desired; they have, however, been progressively 
successful, and they form useful object lessons. With 
modifications complete success can now be secured 
from the outset. The first attempts made were by 
means of exhaust stea.n from steam power plant, 
but the low pressures available demanded such large 
pipes as to be economically prohibitive in capital 
cost, also much difficulty was encountered, due to 
condensation troubles. Later installations were 
using live steam at about 30 lb. pressure, and num- 
bers of imposing stations have been built containing 
steam heating plants supplying large networks of 
heat distribution for public purposes. Such stations 
have been specially designed and built for this sole 
object with equipments up to 10,000 rated H.P. In 
Detroit, U.S.A., the district served from central 
heating stations is 24 miles long and 4 mile wide, 
and includes the central business district of the city; 
the total length of underground steam mains in 1918 
was 22 miles, and approximately 1,700 customers 
were being supplied; the amount of radiation con- 
nected at that time aggregated approximately 
2,600,000 sq. ft. In the year 1917 a total of 
1.709,000,000 Ib. of steam was sold. ‘This steam 
was used principally for heating buildings by means 
of radiators, but a considerable amount was used 
for cooking and water heating purposes. 

It should be remembered that the closer built and 
more compact towns in Great Britain furnish a more 
favourable tield for heat distribution than the scat- 
tered towns of America, and there is strong proba- 
bility that once heat distribution was established as 
a by-product of electric power houses, the problem 
would be, not how to dispose of the heat generated, 
but how to find heat enough to meet the demand. 

To sunphfy the problem and increase the efficiency 
of heat distribution it appears wise to substitute hot 
water having a sensible outgoing temperature cor- 
responding to a pressure exceeding that necessary 
to raise the water to the highest point in the distribu- 
tion network, and in no case less than, sav, 240 deg. 
(10 Ib, gauge pressure). It would be mechanically 
circulated at such a rate that small pipes for dis- 
tribution would serve, thus decreasing the losses of 
transmission and greatly decreasing the capital cost. 
The distribution would be by means of plus and 
minus mains of equal size, and each service would 
be taken off the plus or hot water main, the 
Water beimg returned through the minus or cooler 
main. Simple and relable methods are avail- 
able for holding up the circulation in each building 
until the temperature of the water at the outlet has 
dropped to. sav, 100 dey. F.; when a proportionate 
amount would be released to the minus or return 
main, thus each tenement would receive a spasmodic 
supply, the amount and periodicity thereof depend- 
ing upon the heating, cooking. and hot water re- 
quirements for the time being. The heat distributo; 
medium would thus consist of a closed and continu- 
ously circulated body of water. Hot water supplies 
for manufacturing, washing, and domestic use 
would be furnished by simple types of calorifiers 
through which the heat-carrying water would be 
passed and automatically controlled on the same 
lines as the radiators. In this way all scale troubles 
in the exhaust heat calorifiers and the engine jackets 
in the electric power house would be avoided. ‘The 
cooler water returned to the power house would 
first enter the cylinder jackets, and thence pass to the 


exhaust heat calorifers, where the final higher tem- 
perature would be added. It is interesting to note 
that some of the best-known British makers of in- 
ternal combustion engines are quite ready to design 
engines specially to furnish heated water as a by- 
product on the lines already described. In localities 
where there were wash-houses, baths, or textile 
works in the vicinity of the electric power house, 
the useful work derived from the fuel consumed 
could be further increased by furnishing hot water 
economusers, of which many types are already made. 
The exhaust vases, after passing through the calori- 
hers to the emission stack, are still high enough in 
temperature for this purpose, and in many cases it 
would be wise to erect baths and wash-houses in 
connection with the electric supply works. ‘To 
equalise the variation between supply and demand, 
hot-water storage would be provided, preferably in 
tanks in the ground beneath the works, where, if 
properly designed, the radiation losses would be 
very small; this reserve would be drawn upon or the 
storage increased as determined by the relation of 
supply and demand. To carry over any mishap, 
shut-down, or the like, oil or gas-fired calorifiers 
would be provided. It is obvious that in hot weather 
the heating demand would be greatly diminished, 
but during this comparatively short period of the 
year, more consumers would be supplied for heating’, 
cooking, and washing; thus the irksome summer 
kitchen fre would be abolished from the house. 
This would tend to level up the summer supply. 
The levelling process between supply and demand 
would also be assisted by the fact that the demand 
for electric supply is less during the summer. In 
extreme cases the well-known and too frequently- 
used methods of heat diffusion could be resorted to 
for getting rid of any temporary superabundance 
(if any). 

The scope of this article does not allow of more 
detail, but probably suthcient has been said to in- 
dicate the general method of usefully employing 
heat and saving ruinous waste. 

Reverting to tne question of inadequate size and 
power of mternal-combustion engines, it is obvious 
that large super-stations, with their super-size 
generating sets, and their enormously costly extra- 
high-tension lines, will no longer be required. Pro- 
gress lies im the development of supply stations 
adjacent to the actual supply area with units up to. 
sav, 10,000 H.P., and after all a truck load of coal or 
oil, or an underground pipe line. to such centres `s 
In most cases a better proposition than an extra- 
high-tension electric supply main, apart from the 
question of fuel economy. 

Internal-combustion engines are already made up 
to 3.000 or 4.000 H.P., and although simplification of 
design and increase in power is still needed, there is 
little doubt that the manufacturers will prove equal 
to the task when the demand is made evident. The 
gas turbine for large-sized generators is a proposi- 
tion which merits more attention. Probably the 
solution of the problem will be found in the sub- 
stitution of a pure solidified fuel, containing all the 
elements of combustion, for the present practice of 
compressing each gaseous charge in a_ cylinder 
before firing. 

One of the wisest courses the Government could 
take would be to appropriate a portion of one of the 
many millions thev are proposing to spend on super- 
stations for the purpose of setting np a model works 
equipped with the best internal-combustion plant 
our experts can eyolye, plants being put down both 
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for oil and gas consumption. Doubtless the Govern- 
ment could have their choice of towns.. Any local 
authority would lend hearty support to such a scheme 
of cheap electric power and heat supply. Such a 
model power house would have, amongst others, 
the following characteristics : — | 

1. It would be silent in operation. 

2. There, would, be no smoke, smell, or steam 
vapour. Oo oo) ee ae . 

3. The gas or oil would preferably be transmitted 
_to the power house by a pipe line, thus dispensing 

with the nuisance of fuel cartage and the removal of 
cinders and dust. ° | 

Demand always stimulates supply, and there is no 
practical reason why such model works should not 
be completed m a comparatively short time, and in 
the meantime development can be met by judiciously 
extending existing stations, and building additional 
works of suitable size, where the demand can be 
met in no other way. 

Super-stations demand numbers of sub-stations; 
let the Government decide to make these sub-stations 
generating stations instead. 


In the Sheffield Report the final conclusion and 
recommendation reads as follows :— 


“In the course of our investigations we have 
been impressed with the essential importance of fuel 
economy. In our opinion it 1s of prime importance 
that this district should adopt such a general policy 
and lay-out of plant and mains as will eventually 
secure the lowest fuel cost. Both from the point 
of view of the future commercial prosperity of the 
district, and from that of national coal conserva- 
tion, it 1s essential that this aspect of the question 
should be given full consideration.” 


With this statement all will agree, but its realisa- 
tion will not be effected by any system which em- 
ploys the major portion of the heat of the fuel in 
raising the temperature of our river and coast 
waters. Let it rather be employed to fill other 
equally important requirements which exist in every 
district where electricity is called for. It is up to 
the profession, on behalf of posterity, as well as 
for this present generation, to see that. this 1s 
achieved. 


{ 
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IF | WERE A SALESMAN (ELECTRICAL, OF COURSE). 


By ERNEST C. M. 


SEATED at an office desk almost all the year round, one is 
at times apt to yearn for the salesman’s life, with its greater 
opportunities for mind broadening, maintenance of good 
he&lth, and social activities. 

This feeling may be the natural discontent of human 
nature, and salesmen are douhsless, on occasion, reduced to 
moods of depression in which they would yladly exchange 
their gaudy-coloured string of incidents for the colourless 
monotone of the office, works, or central station. 

It may be the height of presumption to imagine that as 
a salesman one would prove a shining success, but 
experientia docel, and it is surely a valuable experience to 
have the advantage, while interviewing an apparently 
never-ending army of commercial gentlemen, of observing 
‘and recording all the admirable traits of the apparently 
successful salesman, and all those little points where the 
unhappy class of the mediocre just fail to favourably 
impress. | 

The following impressions formed by the writer may 
be of interest, even if somewhat chimerical. 

The successful salesman should be a specialist in his 
particular branch, and this implies a thorough practical 
training and a sound theoretical education. 

Qualified engineers should be sent to interview engineers. 
Let them be accompanied, when necessary, by a salesman 
who can discuss prices, but the man who is strong on figures, 
but weak on technical pointe, is terribly handicapped, and 
his firm suffers accordingly. 

The successful salesman should have a good address—no 
ontentatious display of jewellery and “loud” clothes, but 
well groomed and barbered, clean linen, neat quiet clothes 
and smart shoes, all harmonising to give such a distinctive 
air of prosperity, that the parties interviewed mentally label 
him “ lucky fellow,” instead of “ poor devil.” 

This asset is so important that the writer suggests in all 
sincerity that companies should allocate a fixed sum per 
annum—and insist on its being expended—to the clothing 
account of their sales representatives, charging this, very 
reasonably, to the advertising account. z 
`- Organisation is an admirable asset for the successful 
salesman. This may be divided into several headings, of 
which the following are only a few :— a" 

(a) Gettiny Hold of the Right Man.—What is the sense 
of wasting time and eloquence trying to impress an assistant 
-when competitors gain interviews with the man who has the 
placing of orders ? i | e oa 

(b) Calling al Suitable Howrs.—Thege naturally should 
be suitable to the purchaser, One hour for the morning 
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mail, one for luncheon, and one for signing letters, &c., 
still leave several hours during which the saleaman is less 
unwelcome. The office hours, meal hours, and early-closing 
days (if any) of the various firms should be docketed. . 

(c) Recording all Essential Details. — A  salesman’s 
memory should be carefully trained, or he should take very 
complete notes. 

(d) Catalogues.—He should keep his company advised as 
soon as ever its catalogues show signs of obsolescence to 
a degree causing comment by the customers, An up-to- 
date catalogue is one of the salesman’s best weapons. A 
catalogue plastered with insets, errata slips, notifications of 
advances and reductions (rare) in prices is an abomination 
and a snare. He should, therefore, educate his company to 
the customers’ requirements. Let him suggest, recommend, 
beg, urge, request, demand, and insist in turn until he has 
the necessary up-to-date catalogues, with the actual articles 
described and priced which he has tosell. If all his efforts _ 
are in vain, he has at least the satisfaction of knowing he 
has done his best, and he can either follow the example of 
Cabinet Ministers, who, when they cannot have matters all 
their own way, resign, or he must do what presumably moet 
of his British confreres have to do—be resigned. 

Shop-soiled catalogues are best sent through the post, 80 
that the postal authorities may be unjustifiably blamed for 
their tired appearance. If the salesman prefers to be able 
to produce something from his official looking attach¢-case, 
the catalogues should be kept in a different compartment to 
that used for railway refreshments. A squashed currant, or 
stains of butter and ham fat, detract from the freshness 
of the catalogue. 

Vices are wae by opportunity, but virtues may be 
inherent, and should be developed by the would-be suc- 
cessful salesman. A suitable selection from the following 
would always be useful stock-in-trade :— 7 

Optimism.—The successful salesman should appear invari- 
ably cheerful. We—the long-suffering interviewed—do 
not want our dulness deepened by the domestic troubles of 
the salesman, the wickedness of competitors, or the short- 
sighted failings of his employers. l oe 

Patience-—No one should. let his angry passions rise 
while waiting on the mat for the convenience of the busy 
man, or the resulting scowl may “get his back up.” There 
must be profitable ways of spending the time. The com- 
missionaire’s goodwill. is frequently worth cultivating, sad 
a little attention given to the lady typist usually reaps 
‘its own reward. oe 

Persistence without 


. r . 


Agyression.— AS all example, it 
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should not suffice to be put off with put-offs such as 
“ Nothing to-day,” or * Mr. is engaged,” or “ We will 
let you know when there is anything” ; nor is it really 
something attempted, something done, just to drop a 
business card through the letter slot if the call has a time 
lag to the office hours. 

Thoroughness and Reliability—A chance should never 
be given for a bargain to be upset through misunderstand- 
ings on the part of the salesman. If a customer writes to 
a firm se a quotation or order, “I was given co understand 
very clearly by your Mr. X,” and the firm, very reluctantly, 
has to contradict Mr. X, the customer’s confidence in the 
salesman is weakened. 

Gfenuineness.—This borders on, but is hardly the same, 
as the above attribute. There is always a feeling of reserve 
when dealing with a man who has the reputation of not 
being genuine, who is lavish with promises, with no real in- 
tention of carrying them out. Promises made must be kept. 

Attentireness to Customers.—It is very desirable that the 
salesman should act as a buffer between the customer and 
the contractor. He should carefully prevent formation of 
the impression that his interest slackens off after orders 
have been placed. 

He should not encourage prospective customers to imagine 
that their credit will be unchallenged. It is bad for future 
relations if a salesman takes orders which are turned down 
at headquarters on the question of credit. How much 
better if the salesman be empowered to deal, under clearly 
defined limitations, with terms of payment which he can 
settle with the customer at the placing of the order. 

Affalility and Sympathy.—These carry a salesman far. 
One good turn deserves another. It does not cost much to 
be obliging. Friendly hints of business to be obtained, 
and of openings for Juniors, encourage good fellowship. 

The commissionaire at a large central station tells how 
the boot-repairing bill of his family has been greatly 
reduced by a hint given him by a sales engineer, while 
waiting his turn. A little act in itself, but that engineer 
now always knows when to cacch his man, without having 
to wait. 

(‘andowr,—The salesman should keep his employers fully 
posted about the difficulties he has to encounter. It is 
inconceivable that a salesman can “ make good ” with every 
firm he calls on. It then rests with headquarters to decide 
if a special envoy should be sent to the recalcitrant 
parties. 

Tact.— However welcome a salesman may be on arrival, 
it is tactless to outstay that welcome. Having concluded 
any business and sociabilities, the interview should cease, 
and time-tables can be consulted outside. This is far 
preferable to suddenly discovering that there is no train for 
45 minutes, and sitting down again, thereby probably 
wasting the time and wearing out the patience of a business 
friend. ; 
Provincial salesmen should remember when privileged to 
“work” London that they may have to deal with super- 
cilious, if not super-men. 

London sales gentlemen favouring the provinces with 
their enlightened presence should be compassionate to those 
whom they may inwardly disdain. 

They should also bear in mind that reports about the 
splendour of the Marble Palace on the Embankment do 
not constitute news from home to country members, but 
are more likely to scarify a barely-healed sore. 

Playing the Game.—Insinuations and innuendos about 
competitors are bad form, and are difficult to combat, 
if in time inducements lead to the salesman travelling for 
one of the maligned competitors. 

The annual distribution of tobacco, which, the writer 
understands, is still practised by a few firms (‘), savours of 
insidious bribery, or blackmail. ; 

Versatilily,x—The one-theme artist proves wearisome, 
whether it is on the weather or inquiries for the family's 
health. Surely there can be something fresh and real to 
talk about, and so rouse the interest of the bored. “ Props ” 
do vitalise, but it is only an evanescent popularity which 
is merely achieved by the promiscuous distribution of 
diaries, match-boxes, paper-weights, and letter-openers. 

Imperturbability.—The salesman should be ready to stand 


chaff, but not submit to bullying. 


The tale is told of a man who called on a blustering 
prospective customer, and was received with a gruff “ Well ! 
Who the b—— h do you represent ? ” 

His ready reply, presenting -his firm’s card, “ These 
b—— fools!” is said to have formed the foundation for 
satisfactory business relations. l 

Self-Confidence. —A little bounce is harmless, and ig a . 
good substitute for the skips of Home-trade commercials. 

If the salesman’s value of his own ability is not aver- 
estimated, and he has good wares to sell, what is there to 
be downhearted about ? Crafty competitors? Sarely not! 

Let him build up a connection by his own personal. 
efforts and merits, without groping for influence and 
inflated sales by the aid of secret signs and ju-juic hand 
shaking. Let fim grip his duties, grasp his opportunities, 
and ‘be square to al/ men, and he need have no fear of 
being squeezed out by hidden influences. | | 

Moderation.—The salesman should be clear and concise 
in his explanations, and talk in reason. He should not 
aspire to the dubious rank of High Priest of Hot Air. 

Verbosity is confusing and irritating. Manners mark a 
man, mannerisms mar him. Moustache curling, head © 
scratching, finger nail inspection, the nose tapping of- the: 
hyphenated Teutonic traveller, and the imaginary harp- 
twanging of the Jewish gentleman, are distracting 
mannerisms, . ¢ _ 

Expressions such as “do you see,” “don’t you know,” 
“as it were,” and “my dear Nir,” repeatedly interposed in 


| explanations and arguments, are as irritating as they are 


unnecessary. g 

He should avoid being too scientific. There is a sound 
moral to be deduced from the instance of a certain 
canvasser who was endeavouring to convince an old butcher 
of the advantages of electric lighting. ‘ Well!” said the 
butcher, “I don’t kaow anything about these ere units 
that you keep talking about, but 4d. sounds a lot for one_ 
of ’em !” 

The successful salesman should be a polished raconteur, | 
and even if he has no sample goods, his stock of stories 
should extend over the whole prismatic scale. 

A man accustomed to strong meat wearies quickly of 
slops. For this reason it is very useful to ascertain 
(indirectly, of course) the nationality, religious belief, and 
week-end pursuits of the various “ men to see.” Heshould 
never go too high on the scale with heads of firms in the 
presence of their subordinates. Business dignity must be 
maintained. = 

If in doubt, however, about Corporation officials an 
chief engineers in general, it is fairly safe to veer towards 
the violet, unless thev are known to be Primitive Methodists, — 
or Presbyterians. 

He should endeavour to give new anecdotes every round. 
This should not be difficult, as the stock available appears 
inexhaustible ; but caution is necessary. 

If he tells a Welshman the same story on two consecutive ` 
rounds, it is a fanz pas. In the interim it has become his 
own story, and if he brings it out first it is etiquette for 
the salesman to raise a smile, and swallow in silence the ` 
discomfiture of one of his best being thus ruthlessly filched. « 

Another useful hint is given in the strictest confidence. 


` We Scotchmen rarely see the joke in a clever story at the 


first time of telling, and after it has been explained to us. 
we like the story to be repeated, so that this time we can 
laugh at the right point. 

An excellent, if slightly risque, little story, illustrating 
this, is the following :— 

(Deleted. The author went right off our prismatic 
scale.— ED.) 

The successful salesman should be a “ sport.” 

His ability should not be gauged by his capacity for beer, 
nor the strength of his arguments by bis tobacco consump- — 
tion, If, however, he is willing to participate in innocent - 
amusements, and is able to excel in manly sports, his popu- 
larity is assured. For him all doors are open with the 
welcome “ Hullo! Here’s good old !” instead of 
that repelling “Oh ! Dash! Here’s that old ! Tell 
him I’m out!” duly conveyed to the unhappy wanderer on -- 
the mat. | | _— 

The salesman should try to cultivate a bold literary. 
style. Drafts of his suggested reports to prospective 
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customers will then probably be used in extenso, and he is 
thereby assured that his conclusions and arguments are not 
mangled beyond recognition in the official report. 

It is a moot point whether the salesman should bea poet. 
True, he can thereby beat the big drum, or, perchance, 
attain a one day’s prominence in electrical circles, on the 


drum of a popular calendar, but poeta are notoriously bad 


company, and besides, he is entering into competition with 
central station and other engineers, whose efforts may thus 
be ctowded out, so much so that the writer ventures to 
conclude this article by smuggling in one of his own efforts 


in the hope that the Editor won’t notice it. [But he did 
notice it.—Editor. ] . 


A WEEKLY WORKS COST BOOK. 


By “ INTERESTED.” 


Now that the great war is nearly over, one wonders 
if our troubles ever will be in a similar happy state. 
Certainly those in charge of electricity supply under- 
takings wonder if coal is ever really going to 
cheapen, or if industrial conditions will eventually 
allow of some reduction in the rates of pay for 
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labour. How now that oft-repeated cry of cheap 
electricity for the masses at $d. per unit? Increased 
charges for energy supplied are one way of some- 
what mitigating the worry, but such advances some- 
times reflect economy on the quarterly accounts. 

The major portion of what may be termed the 
temporary war load disappeared at or soon after 
the termination of hostilities; and idle plant is bad 
for business, whatever excuses are provided. Neces- 
sity demands increased sales of electricity, and the 
prudent company or local authority will not advance 
its rates for supply higher than necessary, after 
careful survey of its position and future prospects. 
Under any conditians the value can hardly be exag- 
verated of watching very carefully properly recorded 
statements of actual costs week by week. The chief 
is thereby able to prune immediately where neces- 
sary, without waiting until the accounts advertise 
that something heavy requires removal. 

The book here illustrated presents working costs 
week by week, both wages and material, and pro- 
vides in detail the expenditure at a glance each week 
end, and by its completeness enables a real hold to 
be taken of all money spent. Excepting such items 
as legal, interest, and sinking fund, &c., the figures ' 
are as near complete as it is possible to provide in 
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a weekly form. Space is provided for each month 
to be totalled independently of the quarterly figures. 
Such items as petty cash and sundry accounts for 
work done are only added quarterly, as will be seen 
from the illustration. The bottom space is reserved 
for the figures of the corresponding quarter of the 
previous year for purposes of comparison. 


THE ENTZ ELECTRIC 
TRANSMISSION SYSTEM IN THE 
OWEN MAGNETIC CAR. 


By F. H. HUTTON. 
(Author of *‘ Electricity and the Motor Car.’’) 


In the Etectricat Review dated November 7th last 
appeared the following passage: ‘‘ Under the head- 
ing of a ‘ Mysterious Motor Car’ the Daily Maii 
recently published an article concerning an electro- 
magnetic clutch. It appears that the contributor 
is investigating automobile matters in the U.S.A.; 
in New York he was taken for a ride in a machine 
fitted with an electro-magnetic clutch and a sepa- 
rately driven dynamo-battery set probably for excita- 
tion. The feats accomplished during the drive are 
described as including the climbing ‘of a steep hill, 
standing thereon without the application of the 
brakes, “rapid acceleration and retardation, absolute 
freedom from skidding, noiseless running, creeping 
speed, &c., &c., &c., certainly a remarkable per- 
formance, but it is difficult to extract anything 
definite from such a journalistic effort as that before 
us. The most definite part of the story as published 
seems to be the following: ‘One engine to whose 
flywheel is attached one large magnet. Within the 
poles of this magnet is an armature. which 1s attached 
to the propeller shaft. There is a second armature 
and a small battery. There is neither clutch nor 
gear box. The first armature does not touch the 
magnet. Nothing but air joins the engine to the 
back axle.’ Electro-magnetic clutches are not new, 
but if there is anything really new about this Ameri- 
can device we should like to hear more about it.’ 
As you truly remark, it is difhcult to extract much 
definite information from such flights of journalism 
as quoted from the Daily Mail, but by the exercise 
of a little imagination it would seem that the car 
referred to is none other than the Owen Magnetic. 
This most interesting development of electric trans- 
mission 1s not exactly new, the Owen Magnetic car 
having been running in America for some years, 
and being an outcome of the former Germain system. 
The Owen Magnetic is euphemistically described by 
its makers as ‘‘ the car of a thousand speeds,” and 
while making due allowance for natural enthusiasm 
on their part, it must be admitted that the principle 
is extremely interesting, and is a step along the 
path of progress in the way of substituting the re- 
fined methods of electric transmission in motor cars 
for the *‘ brutal’? though effective system of sliding 
mechanical gears. The system actually employed 
in the Owen car is that known as the Entz, and, 
briefly, consists of two electrical units, one occupy- 
ing the usual position of the fly-wheel which for 
convenience is called the generator, and the other one 
further aft, placed in the usual location of the gear 
box, which we will call the motor. ‘There is also 
a small battery for lighting and starting purposes. 
The field magnets of the generator revolve with the 
engine, and, in fact, act as a flv-wheel; the armature 
is attached positively to the propeller shaft. The 
field magnets of the motor are Stationary, being 
fixed to the frame of the car, but the armature is, 
like the dynamo armature, connected to the propel- 
ler shaft. In any case, therefore, the two armatures 


run at propeller shaft speed while the dynamo field 
magnets run at engine speed and the motor field . 
is fixed. 

Consider first the action of the transmission on 
what corresponds to high speed gear, #.e., the 
normal running position. The motor, considered 
as part of the transmission, is then out of action, 
all its duties being then confined to generating a 
small current for battery charging by means of a 
special shunt winding provided for the purpose. 
The generator, however, is, during this time, acting 
aS a magnetic clutch generating its own power by 
means of a slight difference in speed between the 
rotating field and the armature. For example, these 
speeds may be 1,060 and 1,000 respectively, the dif- 
ference of 60 R.P.M. between the relative speeds 
being sufhcient to generate enough power to cause 
the magnetic grip between the two. If a slight 
gradient is met with, the slip between field and arma- 
ture increases slightly, which in turn generates more 
current and strengthens the grip. In this normal 
running position, therefore, there is no miechanical 
connection between engine and road wheels, all the 
power being transmitted through the magnetic 
clutch, which generates its own power, through the 
sheht amount of slip which is always taking: place, 
more or less, according to the road resistance en- 
countered. 

Now go to the other extreme and consider the 
action on what corresponds to the lowest gear. In 
this position a large amount of slip takes place, that 
is, the engine with the field magnets continues to 
run at its speed giving maximum power, while the 
armature, being attached to the propeller shaft, is 
much retarded. A large current is, therefore, gene- 
rated, which, in addition to causing the magnetic 
erip of the clutch, is also switched on to the motor 
unit, and is there employed to help in turning the 
propeller shaft. The more slipping takes place. 
between field and armature of the generator the 
more current goes to the motor to increase the 
torque on the shaft. We have now considered what 
takes place on high and low gear respectively. In- 
termediate positions are obtained by switching more 
resistance gradually into the motor circuit, which 
has the effect of increasing the grip of the clutch, 
and so tending to make the propeller shaft run 
nearer to engine speed. Five positions are provided 
for intermediate speeds in this manner. For start- 
ing, current from the battery is switched on to the 
generator, causing the generator to “‘ motor ” and 
start the engine. 

Another position of the regulating switch provides 
for a boosting charge being taken from the genera- 
tor to charge up the battery if this has become 
unduly low; it 1s only intended for emergencies, as 
the battery is normally kept charged from the 
‘‘motor’’ unit in the high gear running position as 
previously explained. 

Another feature of the transmission is that it pro- 
vides an electric brake which will keep the speed 
of the car down to 15 or 20 miles an hour on any 
eradient automatically, in the following manner. 
if the controlling lever is put into neutral position 
while the car is running on top gear, then the heavy 
current generated by “the series windings of the 
motor is switched into a resistance, and so produces 
the braking action, which varies as the speed of the 
car. A smooth acting and silent brake is thus pro- 
vided without any mechanical wear. In another 
way an electric brake is provided which can be used 
to hold the car from running backwards on any 
gradient without the use of mechanical brakes, for 
by putting the control lever in the position where 
maximum clutch slip is allowed and running the 


‘engine slowly, a balance can be obtained between 


the power of the engine and the force of gravity on 
the car which will just prevent the car from running 
backwards. ‘This is undoubtedly the feature referred 
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to by the Daily Mail journalist in his fanciful ac- 
count. `. l 


he following extracts from an article in the Auto- 
mobile on the Entz transmission are interesting : — 

‘" Perhaps it might be said that the magnetic trans- 
mission is to the chassis what the pneumatic tire is 
to the wheel. It does not add so much to the com- 
fort of motoring as does the pneumatic tire com- 
pared with a steel tire, but the utter absence of all 


sense of hardness is very similar to that given by 
the pneumatic tire. . 


‘ The car handles more as thou 
speed. There is a throttle pedal which operates 
normally, and above the steering wheel is a lever 
very much like the usual throttle lever. 
up on the accelerator pedal is not enou 
the road conditions of traffic. or gradient, then the 
lever is pushed along an inch or two, and the car 
gathers way just as though a second gas feed had 
been put into commission or a few more cylinders 
added to the motor... . 

“The principle of operation is really that of the 
clutch. The Entz transmission is an electro-mag- 
netic clutch which is always slipping, sometimes a 


great deal, sometimes very little: and the energy 
dissipated by the slip is caught to be used up a 
later on. 


gh it had only one 
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‘There is no mystery about the action of the 
transmission whatever. What cannot be put into 
words is the really remarkable difference between 
driving a car with this transmission and an ordinary 
car. One most curious effect is that if the foot is 
taken off the accelerator pedal the effect is equivalent 
to releasing the clutch of an ordinary car. The 
engine is totally disconnected as soon as the mag- 
netic grip lets go, and this it practically does as soon 
as it gets down to idling speed. . . . 

““ While ordinary hills can be taken without touch- 
ing the control, the wide range of speeds allows a 
very rapid acceleration up hill if starting on the 
grade, because the engine can be allowed to run up 
to 1,000 revolutions or so, and then the control lever 
pushed slowly forward. As step by step it passes, 
the engine speed holds more or less constant at its 
power peak position, and the car gathers speed.” 
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A NEW ELECTRIC WINDING ENGINE. 


A NEW winding plant of a modern type, which, though not 
clauned to be original, is unique in the county of Northumber- 
lund, was recently put to work at the Cowpen Coal Co.’s 
Isabella colliery. The winding engine is operated and con- 
trolled on the Ward-Leonard system, the electrical energy 
being supplied by the Northern Counties Electricity Supply 
Co., Ltd., being 3-phase, 40 cycles per second, and at a 
pressure of 2,750 volts between phases. The engine 18 re- 
quired to raise ultunately 150 tons per hour, and at present 
120 tons per hour from a vertical depth of 900 ft., the weight 
ot the cages and ropes being balanced. There is one decking 
level, and decking is done without the assistance of mechani- 
cal appliances.. i , 

The winding plant is fitted with a cylindrical drum 10 ft. in 
diameter, of suficient width to accommodate the necessary 
4.5-in, circumference winding ropes. ‘The brakes are of the 
post type disposed one on either side of the drum. Both 

rakes are apphed by means of weights, and are held off 
the brake rims by a compressed air brake-engine operating 
at 50 lb. per sq. in. air pressure, the air being supplied either 
from a self-contained, electrically-driven compressor forming 
part of the plant or from the main pit supply. 

A vertical depth indicator is attached fitted with two pointers 
and a warning gong, driven by means of machine-cut gearing 
and arranged for automatically retarding and stopping the 
winding motor in case of overwind. Other electrical and 
mechanical safety appliances achieve. | such results as: (1) 
Stopping the winding motor and applying the brakes in case 
of failure of supply to the converter set. _ (2) Stopping the 
winding motor and applving the brakes in case of failure 
of exciting current, or should the air pressure fall below 
50 lb. per sq. in. (3) Making it practically impossible for the 
driver to raise the cage higher than a pre-determined distance 
above the keps, which in this instance is 3 ft. Asa further 
protection against overwinding, end-limit switch gear is fixed 
in the head gear which contacts with the cage, releases an 


emergency brake, and stops the engine in the remote event 
of the cage travelling beyoud the 3 ft. mark. 

The Ward-leonard set is of the 3-bearing type, the present 
motor being constructed for an output of 445 kW. when 
running at a speed of 590 r.p.w.; the bedplate is designed 
to accommodate the permanent driving motor which will be 
wound for a speed of 800 R.p.M., and give an. output of 550 kw. 
The winding motor is of the direct-current, open ventilated 
type, and is fed direct by the Ward-Leonard variable-voltage 
dynamo. The speed with full pressure apphed to its terminals 
under present conditions is 53 R.P.M. for an output of 120 tons 
per hour, the ultimate speed being 70 R.P.m. for an output of 


150 tons per hour. A Kapp phase compensator of Messrs, 
Sandvcrofts’ make work: 


s in conjunction with the motor and 
the Ward-I eonard set. 


6 control gear includes a controller for the field of the 
Ward-Leonard dynamo with about 150 steps, combining an 
arrangement for automatically reducing the field of the wind- 
ing motor to 25 per cent. of full when: the engine is standing, 
and also an emergency switch for breaking the field of the 
W. L. dynamo. A direct-current brake magnet for working 
the trip gear on the emerge 


ncy brake, as well as a maximum 

relay to actuate the brake magnet should the armature cur- 
rent exceed a maximum, together with a minimum cut-out 
in series with the field of the winding motor, is provided. 
The driver’s control frame is suitably placed, and fitted with 
all the necessary levers capable of easy manipulation. A re- 
cording tachograph, speed indicator, ammeter, and volt- 
meter are fixed in full view of the driver. er 

The erection was completed in August, 1914, but owing 
to war conditions it was deemed Inexpedient to commission 
the plant until about the middle of November of the present 
year. The steel pulley framing and structural work, as well 
as the housing and foundations, were all carried out to the 
plans and designs of the coal company’s engineering staff. 
This electric winding engine is working in every way satis- 
factorily, and supplants a vertical condensing steam winder, 
which has done good service for a period of 70 years. 

We are indebted to Mr. 


| O. Hunter, chief engineer, for 
supplying the details set out above. 
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A SYSTEM FOR THE RECEPTION OF 
CONTINUOUS WAVES. 


By Lieut. JOHN SCOTT-TAGGART, M.C. ` 


b 


(Paper read before the Wireurss Socery OF LONDON. 
| Abridged.) 
THE arrangement to be described is of interest largely because 
it solves in one way the problem of producing a continuous- 
Wave wireless receiving circuit capable of “stand-by” and 
tuned ” adjustme j 


ad nt combining ease of manipulation and 
high selectivity. ln addition, the eircuits may be adjusted 
86 ag to reduce radiation to a negligible val 


} ue. The complete 
arrangement was designed by the author and used for certain 
special artillery communications during the fighting of 1917 
and 1918. As evidenced by reports, it proved of exceptional 
value in battle, and overcame the difficulty, previously experi- 
enced, of interference by neighbouring * spark ” stations. On 
several occasions communication wi 
a forward station 15 km. aw 
was operating within 500 y 
Ing station and 


ditferent. 
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. spark set 
wave receiv- 
length only slightly 


uvided Into three essential cir- 
e circuit B is of the usual type. An 
1s coupled to a variable inductance 
variable, and if sufficiently tight will 
llate of its own accord at a frequency 
e value of the condenser c,. The fila- 
ment of the vacuum tube V, is heated by a six-volt accumu- 
lator B, through a rheostat R, Of about five ohms resistance. 
A plate battery n, of about 60 volts and the primary 1, of a 
step-up transformer T, T, are connected as shown, a fixed con- 
denser C,, of about 0.008 mfe. Ing connected across H,, and 
n in order to by-pass the high-frequency component of the 
plate current of v,. 


e portion a is exactly the same as p except that no aerial 
or earth connection ig made. The filament of v, is heated by 
current fron the common accumulator B, A double change- 
over switch $ enables any low-frequency current supplied by 
T, Or T, to be applied to an audio-f requency or note amplifier €. 
This circuit € possesses an Inter-valve step-up transformer T, 
T,. @ telephone step-down transformer Ts Ts, 3 pair of low- 
resistance telephones T, a plate battery H, of 60 volts, a fila- 
ment-heating accumulator B, and other features which will 
be understood hy reference to the figure. 

The circuit Ais placed near the circuit B so that an inductive 
effect is obtained. The distance between a and B should pre- 


ferably be variable, and for eliminating interference the 
author has placed a as much as six f 


( eet away from B, although 
one to two feet is more usual, 

While ‘ listening-in,” the switch S is placed over to the 
right, and all reception js accomplished by means of the B` 
circult. The coupling between L, and L, is adjusted until the 
circuits commence to oscillate of their own accord. By adjust- 
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ing C, the tuning of the aerial circuit and the adjustment of 
the local frequency are accomplished simultaneously, and 
signals from an external c.w. transmitting station are easily 
picked up. It is to be noted that signals will only be beard if 
the local freyuency is either greater or less than the incoming 
frequency by between 100 and 4,000. Beyond these limits the 
beats produced will, for all practical purposes, be inaudible. 
By gradually Increasing the capacity of ©, continuous-wave 
signals are first heard in T as a bigh note, w hich will gradually 
decrease as the capacity of c, is ine eased. A silent point will 
ultimately be reached, and under these conditions the local 
frequency will equal the incoming frequency. The aerial cir- 
cult will now be exactly timed to the incoming frequency. 
As the value of c, is Increased stall further. beats will once 
more be formed, and a note will be heard which wil gradually 
increase in piteh as the capacity of c, is increased, until it 
passes the audible-limit. 

The siznal strength obtained on this circuit B will depend 
to a certain extent on the value of the coupling between L, 
and L. the plate voltage, and the filainent current. The 
cumulative method of grid rectification is employed, a grid 
condenser C, of about 0.0003 infd. being shunted by a resist- 
ance R, of about 3 megohms. Apart from the correct choice 
of a suitable operating point on the grid and plate current 
curves, we are also concerned with the correct adjustment 
of the amplitude of the local heterodyning oscillations. This 
adjustment cannot conveniently be made, a disadvantage 
Which is keenly felt. 

It will be seen that for a beat note to be produced, the 
aerial circuit must be slightly mistuned, in order to produce 
local oscillation of a frequency differing from the incoming 
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or decreasing the filament current of v,, so as to prevent V, 
from oscillating, and then switching s over to the left and 
retuning on the circuit A, which is made .to oscillate. The 
coluplete arrangement now acts as if an aerial circuit were 
very loosely coupled to the oscillatory circuit La Ce ‘The fila- 
ment or plate voltage of v, may be dispensed with, and signals 
will still be heard if the circuit A is tuned to oscillate at a 
frequency slightly different to the incoming frequency. Owing 
to the very loose coupling between tL, and L, spark signals 
suffer in amplitude to a much greater extent than continuous- 
wave signals which persist. Another advantage of the ar- 
rangement is that the energy radiated from the aerial 1s 
merely that Induced by the cireuit a, which is a negligible 
amount if the distance between A and B is considerable. ‘The 
chief disadvantage of the arrangement lies in the fact that 
considerable inetiiciency is caused by the impedance of the 
mistuned circuit Ls C,. 

A further development which Jeads to much louder signals 
is to adjust the B circuit to the pre-oseillatory or subgenera- 
tive condition immediately preceding self-oscillation, by in- 
creasing the coupling of the retroactor coil L, or the magnitude 
of the filament current. of which the latter adjustment is 
preferable. The incoming continuous waves are now retro- 
actively amplified, a phenomenon which has received scant 
attention as applied to continuous waves. Through the retro- 
active effect, which partakes of the nature of a negative 
resistance, the energy losses are decreased, and the amplitnde 
of incoming signals increases, much louder results being 
obtained in the telephones T. 

The ratio between the amplitudes of local and incoming 
oscillations is of great importance, and its effect will be very 
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frequency. The incoming waves force themselves into the 
aerial circuit in spite of the fact that the latter is out of 
resonance. While preserving their original frequency the 
oscillations have their amplitude decreased, and cause a loss 
In signal strength which is verv noticeable in the case of weak 
signals. The bigher beat notes correspond to greater dis- 
parities between the local and incoroing frequencies. wm- 
sequently, a high beat note necessitates a very consider able 
mistuning of the aerial circuit, especially in the case of wave- 
lengths higher than about 500 metres. This fact explains 
why the loudest signals are invariably obtained ou almost. the 
lowest beat notes, since under these conditions the loss of 
eHicieney due to ustuning is at a nuninum. If this sewon- 
dary effect were absent, the loudest beat notes would, in the 
case of an average pair of telephones, have a frequency in 
the neighbourhood of 1.000. 

The advantage of rapid adjustment while making the ar- 
rangement suitable for "t piecking-up ”’ signals renders it open 
to serious interference from spark stations. Another very 
important disudvantaye is that the circuit radiates while 
receiving. The r circuit acts, in effect, as a small power 
transmitter which wall canse incalculable interference with 
other continuous wave receiving statious within a few miles 
radius. It is safe to sav that in nine cases out of ten. the 
local oscillations are far stronger than necessary. T nfor- 
tunately, attempts to decrease the oscillating energy usually 
result in stopping the circuits oscillating or impairing the 
detector efficiency of the circuit. 

The disadvantage of excessive jamming mav verv larcelv 
he overcome by tunning the oscillating r circnit to the silent 
point of signals, decreasing the coupling between L, and L,. 


noticeable on the circuit under discussion, which allows for 
considerable variations of the ratio. 

Iet us suppose that the amplitude of the local oscillations 
is L aud that of the incoming signals is I. We will readily 
see that the amplitude of the beats will vary from a maximum 
of n+ to a munnium of the difference between n and ı. 
Suppose that u is greater than 1. 


[(L+1) -(L—1)]/2=1. 
Consequently, we can say that when the local current is 
greater than the meomimg current the signal strength will 
be proportional to the amplitude of the Incoming signals. 
A near-by continuous-wave station would consequently drown 
a distant station. If, however, the amplitude of the local 
oscillations is made Jess than that of the Incoming waves, the 
beat amplitude will vary from L+c to 1—1. The average 
rectified current would therefore be 

[(L-F1)-- (r=) Jeb. 
Tn other words, unless the local oscillations are weaker than 
the Incoming signals, the signal strength is proportional to 
the amplitude of the local current. Consequently, a verv- 
high-power station would not give any louder signals than 
a weak distant station. This effect is decidedly useful some- 
times to pravent excessive interference. 

These theoretical observations are fully borne out in practice. 
and manv interesting facts mav be deduced from circuits of 
the type described here. To determine the frequency at which 
circuits A or R may be oscillating, it is useful to use one of 
the various types of hetrodyning wavemeters which have been 
devised. 

E 


d Then the average beat- 
current, When rectitied, will be proportional to 
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TRADE STATISTICS OF INDIA. 


Taw following figures of the imports of electrical and slinilar 
goods into British India in the year ended March 3lst, 1915, 
are taken from the recently-issued official trade statistics ; 
details for the year ended March 31st, 1918-4, being the last 
normal year of trade, are added for purposes of comparison, 
and notes of any increases or decreases are given :— 


The 1916-17 figures were published on p. 143 of our issue of 


August Uth, 1918. 


. 1913-4 1917-8 Ine. or Dec. 

Brass, wrouyht.— £ £ £ 

From Great Britain 49,000 24 000 = 25 OO) 
» Japan En eg LOD 249,000 + DAS KN) 
. Straits Settlements 0,00 11,000 + 6,000 
,» Other countries ... 54,000 25,000 — 29.000 

Total 109,000 309,000 + 200,000 

Copper, wrought and unwrought (excluding ore).— 

From Great Britain 607,000 33,000 — 634,000 
» Germany 193,000 — — 193, 000 
,  Belgiuin 57,000 — — 57,000 
„ Frane . „170,000 N,000 — 162,000 
œ United States... — 17,000 + 17,000 
„Japan _ . 374,000 351,000 + 77,000 
,, Other countries . 13,000 21,000 + 8,000 

Total 1,374,000 430,000 — 944,000 

Iron wire.— 

From Great Britain 74,000 29,000 - 45,000 
,, Germany 38,000 — —- 35,000 
o Belgium... 15,000 — — 15,000 
o Umted States 22,000 221,000 + 199,000 
, Other countries ... 11,000 93,000 + 82,000 

Total 160,000 343,000 + 183,000 

Prime movers, olher than locomotives.— 

From Great Britain 512.000 110,000 — 402,000 
,, United States 7,000 45,000 + 38.000) 
Other countries... 25,000 16,000 — 9,000 

Total 544.000 171,000 — 373,000 

Flectrical genciulors.— 

Krom Great Britain 20.000 1.000 - 16,00) 
Other countries. . RLU ALLY — 

Total JL SELLI — 16,000 

Flectrical neolors.-— 

From Great Britain NIARN) DS (KH) - DANN) 
Vinted States OWN) IS (WK) 4 BELLI 
Other countries... TANK) RELI = G00) 

Tota! uou 47,000 =- 46,00 

Machinery, other (ercepl textile, agricullural, 

and printing). — 

From Great Britain 753,000  %35,000 — 518,000 
,» Japan 3,000 41,000 + 35,000 
5,  Ltaly R 1,000 5,000 F 4,000 
» United States 35.000 244,000 + 209,QU0 - 
, Other countries .. 95,000 30,000 — 65,000 

Total 887,000 555,000 - 332,000 

Other clectrical machinery. — 

From Great Britain 195.000 RRALLU — 103,000 
oo o ltaly o TTT S000 + 6,000 
oo Umted States 2000 37,000 + 35,000 
o Other countries ~. 33,000 4,000 — QO OAK) 

Total 23) OK 141,000 — 91,000 

Klectric lamps and parts.— 

From Great Britain... 42.000 46,000 + 4,000 
> Holland ai 1,000 40,000 + BOO 
v Japan sg 1.000 29,000 + 25,000 
o United States 1,000 10,000 + 9,000 
p Gerinany 9,000) — — 9.000 
aș Flungary Soh G.000 — = RELU 

Other countries 1.000 2 OOK) + 1.000 
‘Total 61 Og RELLU + tt WK) 

Electr wires and cables -~ 

From Great Brituin 144,000 42 00M) 102,000 
tals 1.009 3.000 + 2 000 
„ Japan oA — 167,000 + 187.000 
oo United States 3.000 4.O) + 1.00 
o Other Countries ... 70,000 1,000 _ 9 000 

Total 198,000 17.000 + JOA 


O , 1913-4 1917-8 Inc. or Dee. 
Mining machinery.— £ £ ; 
From Great Britain 64,000 17,000 - 47,000 

,, United States 29,000 15,000 ~ = 14,000 

,, Other countries ... 3,000 4,000 + 1,000 

Total 96,000 3G — GOUW 

Llectric fans.— 

Prom Great Britain 32,000 13,000 — 19,000 
„ Italy ve 16,000 49,000 + 33,000 
,, United States 3 OOU 75,000 + 52,000 
a Other countries ... 11,000 4,000 — T,000 

Total 82.000 141,000 + 59,000 

Other clectrical instruments, apparatus, &c. (exccpl 

telegraph and telephone materials).— 
Krom Great Britain 327,000 158,000 ~ ATA,000 
Holland — 14,000 + 14,000 

„Japan an 2,000 81 ,000 + 70,000 

, United States 52,000 44,000 — 8,00) 

,, Other countries ... 34,000 9,000 = 25,00) 

Total 415,000 301,000 — 114,000 

Scientific, £c., instruments.— 

From Great Britain 82,000 51,000 — 31,000 
» France... - — 3,000 + 3,000 
, United States 2 000 35,000 + 33,000 
,, Other countries ... 3,000 10,000 + 2,000 

Total 92,000 99,000 + 7,000 

Teleyraph construction matsrials.— 

From Great Britain 7,000 6,000 — 1,000 

Telephone construction matcrials.— 

From Great Britain 2) 000 6,000 = 16,000 
5, Sweden ee — 5,000 + 5,000 
,, Other couutries ... 1,000 2,000 + 1,000 

Total %3 000 13,000 - 10,000 


In addition to the foregoing, the following were imported 


as Government stores :— 


[nustrumenls, apparatus, ke. 


From Great Britain 132,000 
o Other countries... 2,000) 
l Total 134,000 
Machinery. — 
From Great Britain M1 (MH) 
United States 1,000 
, Other countries .. 3,000 
Total 204,000 
[ron wire. 
From Great Britain 12,000 


Telegraph construction matertals.— 
grat 


From Great Britain 97,000 

Copper and copperware.— 

From Great Britain .. 102,000 
., New South Wales 67,000 
,, Other countries ... ,000 

Total 170,000 


(execpt musical).— 


$21,000 
3,000 


324,000 


172,000 
4,000 
1,000 


177,000 


62,000 


437,000 


* Victoria £67,000. 
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High C.P. Incandescent Lamp Fittings.—1t ! 
many cases to enclose metal flament 
Experience bas shown this methu 
A Swedish engineer, 
has found that it is the rise in tempera 
rapid diminution in Juminous intensity. 
candescent iamps at temperatures o 
while others cooled by a water-cireu 
at a temperature of 2 deg. or 3 deg. 
running, in the case of the larp at a temperature 
C.. the luminous intensity bad droppe 
Y running. 


closed fittings. 
advantageous. 


were unusable after 40 hours’ 


investigating 
ture which causes the 
He ran several 1m- 
f X00 deg. and 2% deg. C.. 


lation device, were only 
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the matter, 


C. After sone hours 


d considerably. 
whereas 


lamps run at 20 deg and 3 deg C . the diminution © 
was mappreciable atter this period. 
fact that at high temperature the gl 
porous and air enters the bulb. This 
a large number of lamps are arranged close toge 
tixement signs, Åc., they rapidly deteriorate.— 
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ELECTRICAL PROGRESS IN JAPAN. 
[FROM A CORRESPONDENT. | 


THERE are splendid opportunities, a great field and future for 
electricity and all its manifold uses and application in Japan. All 
the essentials for a prosperous electrical industry on a large scale 
occur there. The principal towns are populous, wealthy, and are 
governed by public authorities anxious to keep abreast of American 
and European progress, both as regards electricity and all other 
matters, sanitary, paving, sewage disposal, building construction, 
and so on, and, obviously of all these, electricity is the most 
important and most likely to benefit the largest number in the 
most varied ways. To some extent electricity has to compete with 
yas, but the former has nothing to fear from such competition ; 
electricity for all purposes would grow in public estimation, in 
spite of half-a-dozen competitors such as gas. Many readers may 
not realise the extent and importance of Japan, its area in square 
miles is three times thatof England, whilst the population far exceeds 
that of Great Britain without including Formosa, Korea, and other 
minor dependencies. The Japanese have all the necessary intelli- 
gence, energy and acumen to take advantage of their opportunities ; 
yeographically the country is well placed, a great variety of minerals 


- occur, railways, harbours, a most varied climate, an enormous 


coast line, and an active, intelligent population. Most of the 
great towns and manufacturing centres where electricity has made 
the greatest headway are situated on the Pacific, or eastern coast 
of Japan, where the climate is more moderate than on the coast 
neareet Continental Asia, which is directly exposed to the north- 
eastern winds coming from the wide plains of Siberia ; whilst the 
other coast benefits from equatorial currents which wash its 
shores, it is also protected by mountain ranges from cold 
Continental: winds. 

Electricity must necessarily be more useful to urban than to 
rural population ; those interested in the electrical industry and its 
application, therefore, turn their attention mainly to the towns; 
there are no fewer than 30 with populations exceeding 60,000, of 
which one, Tokyo, has a population exceeding two millions, and 


another, Osaka, contains at least 1,300,000 persons. There are © 


many other important and populous towns, which will compare 
with the best-known in Europe—Yokohama, Nagoya, and Kobe, 
with populations not far short of half a million each ; Nagasaki, 
with 200,000 inhabitants, and many with populations of more than 
100,000. In all of them electricity, in its many varied applica- 
tions, is firmly established and extending ; necessarily electric 
lighting and electric power are the most important. 

Many companies are engaged, and a vast amount of capital has 
been invested in electrical enterprises. Within a decade the 
number of companies has increased five-fold and the paid-up 


capital over six-fold, as shown by the figures given below. The ` 


authorised capital has increased from #£12,874,000 in 1907 to 
& 21,490,000 during 1917 :- - l 


Number of 


Year. companies. Increasc, Paid-up capital, Increase. 
1907 112 — £ 8,090,000 — 
1909 147 35 14,166,000 £6,076,000 
1911... 235 88 23,669,000 9,603,000 
1913... ' 385 150 38,614,000 14,945,000 
1914 ... 437 52 44,380,000 5,766,000 
1915... 485 48 £7,280,000 2,900,000 
1916 ... 520 35 49,900,000 2,620,000 


This list of e‘ectrical enterprises in Japan compares most favour- 
ably with a corresponding list of gas enterprises competing and 
covering the same period of time. The number of Japanese com- 
peting gas companies was only six in 1907, and not more than 91 in 
1916 ; whilst the paid-up capital was only £953,000 in 1907 and 
£9,375,000 in 1916. As regards electrical enterprises in Japan, the 
average paid-up capital in 1907 was £72,000, and in 1916 it had 
increased to £95,000, nearly 35 per cent. 

The popularity of electric lighting and power may be inferred 
from the vast increase in supply; the advance has been con- 
tinuous without a set back, as shown by the figures given below :— 


No. of Electric power 

electric supplied 
Year. lights. Increase. in KW. Increase. 
1908 ... 1,230,876 371.733 46,265 13,000 
1910 2,141,810 910,934 75.578 29,313 
1912 oe 4,499,627 2,357,817 131,340 55,762 
1914 2... 7,706,962 3,207,335 177 940 46,600 
1916 ... 9,975,554 2,268,592 200,400 22,460 


For a population such as the Japanese, engaged in every variety 
of industry and trade, electric motors are necessarily indispensable ; 
as soon as they were introduced, and their value understood, the 
demand increased by leaps and bounds, and within a decade the 
number multiplied no less than 22 fold. The electric power 
supplied in KW., and the horse-power. increased in like manner, as 
will be seen from the figures given below :— 


Electric motors Electric power 


Year. supplied. in Kw. Horse-power. 
1908 r 3.975 8.391 11.249 
1910 IF ' 7970 17.241 23,111 
1912 sue. 18,092 32,994 44,055 
1914 0 35,309 79,964 107,273 
‘1916 eels 54,064 - 175,532 235,470 


A comparison of the number of electric motors in use in J apan, 
with the number of gas engincs installed, shows how vastly more 


popular and useful the former are ; in 1908 there were 1,484 gas 
engines, and in 1916 only 2,000 odd, against 54.464 electric motors. 
The average power in KW. per motor has increased between 1908 
and 1916, from two to over three. 

The electric motors operatiing in factories in Japan may be 
divided into two groups, those actuated by means of electricity 
generated within the factory, and those supplied from an 
outside source. The figures given below, like all others 
referring to electricity in Japan, show steady annual increases 
and a remarkable change of system, thus the horse-power of 
motors worked by electricity generated within the factory 
shows a notable decline from 184,837 H.P. down to 98,222 H.P., 
whilst the horse-power of motors actuated by electricity supplied 
from an outside source shows an increase from 98,726 H Pr. to 
195,164 H.P. Obviously experience must have shown that the latter 
system is the more economical; the tendency may be for it to 
entirely supersede the other :— 


Electricity generated in 
the same factory. 


Electricity supplied 
from outside. 


Year. No. of motors. Horse-power. No.ofmotors, Horse-power. 
1909... 993 28,562 1,691 16,959 
1910 ssi 1,801 66,844 1,723 26,411 
1911 ake 2,880 121,395 2,286 62,215 
1912 3,535 110,620 3,336 - 50,319 
1913 és 3,818 184,837 5,053 98,726 
1914... 3,039 79,493 6,935 121,841 
1915 ... 2,892 94,510 8,485 124,759 


1916 3.547 98,222 12,885 195,164 


The factories mentioned above may be classified, according to 
the output, iato groups, including textile factories, iron and 
machine works, chemical works, food and drink factories, paper 
mills, soap, leather and dyeworks, miscellaneous and special 
factories ; most of these groups may be again divided into sub- 
groups, thus the textile factories include spinning and weaving, 
cotton ginning and refining, knitting, braiding, embroidery, silk, 
and others. The machine and iron works include machine shops, 
ship building, carriage making, tool making, foundry, metal and 
metalware making. Food and drink factories include breweries, sugar 
and tea mills, rice and flour mills, canning and bottling, and other 
works. The miscellaneous group includes printing and publishing, 
paper and leather goods, matting, and so on. The special factories 
include electrical factories and metal refineries. The largest group 
are the machine and iron factories; it requires in all 5,359 
electric motors of 90,041 H.P.; of these 1,718, yielding 38,736 H.P., 
use electricity generated in the same factory; the otber 3,641 
use electricity supplied from an outside source; the main 
sub-groups are the shipbuilding and the foundry and metal- 
working industries. The second largest group of industries using 
electric motors are the textile factories, requiring 75,222 H.P. for 
5,772 machines; spinning and weaving mills are the largest users of 
electric power in this group. The chemical factories are a good 
third, requiring 70,624 H.P. for 3,209 motors. 

Of these three industrial groups the chemical factories require th 
more powerful motors, the average being 32 H.Pr.; the machine 
and iron factories come next with an average of 164 H.P., whilst 
the textile factories use motors averaging only 13 H.P. each. The 
other groups only require electrical power on a very limited 
scale, the ceramic enterprises are limited to 19,715 H.P., and 709 
motors ; paper mills require 380 electric motors, and 26,648 H.P., 
the miscellaneous factories use 16.433 H.P. for 1,850 motors. Of 
the special factories, those devoted to electrical industry require 
110 electric motors and 22,407 H.P. These details will give some 
insight into Japanese requirements, and may be found extremely 
useful to those desirous of supplying the Japanere market. It is 
noteworthy that the only industries in which the horse-power 
generated in the same factory, exceeds that supplied from outside, 
are for the production of explosives, artificial manures, sugar mills, 
and metal refining, and these are industries likely to be placed in 
more remote situations where outside supplies of electric power 
would not be available. 


Passing on to another phase of the Japanese electrical industry, 
in the electrical works the operatives work 352 days in the year, 
and 3,120 are employed in all above 15 years of age, of whom only 
nine are females. Wages are, of course, extremely low compared 
with those paid in America and Europe ; fortunately for exporters 
these Japanese electrical works are yet on a small scale. The 
average daily wages of men is only 27 cents, and of women less 


_ than half that amount. 


As regards Government factories, no fewer than six departments 
use electric motors ; five types of plant are employed, of which 
the following figures give a summary :— 


Type. Horse-power. Type. Horse-power, 
Electric eee 5,922—150,828 Water ... ove 26—882 
Steam wae 570—150,887 Petroleum 15—845 
Gas ... 16— 2,860 


Taking the departments in detail, the Cabinet requires 593 
electric motors of 10,001 H.p.: of these 111 of 889 HP. are 
employed in the three factories of the Printing Office, and the 
others in the 2! factories of the Imperial Railway Board. The 
Finance Department uses 490 electric motors of 5,214 B.P., of which 
69 of 753 H.P. are placed in the Mint, and the others are required 
in the 63 factories of the Monopoly Bureau. 


The Military Department at the Tokio and Oraka Military 


Arsenals and eix other factories have fitted up 1,310 electric motors 
of 27,605 H.P.; whilst the Navy Department in the Yokoauka 
Naval Arsenal, and 21 other factories, employ 2,534 motors of 
72,465; H.P. The Department of Agriculture and Commerce in 
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its steel foundry, uses 986 electric motors of 34,475 H.P. The 
only other Department is that of Communication, which does its 
work in the Typographical Printing Office, and two other 
factories, where there are nine electric motors of 68 H.P. 

All interested in the practical and successful establishment of 
clectricity, must realise from these details that it has taken a firm 
hold of Japanese expert opinion, and that it can, and will, hold 
its Own against all competition. 


= =______— Enya 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward therr communi” 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our pussessivn, 


The Lay-out of Switchgear. , 

The letters under this heading from Mr. A. J. Webber 
and Mr. J. Walker are both interesting and instructive. I 
fnd that switchgear makers generally do not advocate the 
use Of fuses for currents above 450-400 amps. For currents 
ol greater value, it is more economical in the end to use 
cireuit breakers. 

With regard to the trouble experienced by Mr. Walker, due 
to broken fuse carriers, Fo would inform him that there is 
an unbreakable fuse carrier on the market which is built 
up Into various forms of ironclad switchboards. This carrier 
is constructed on the metal-mica principle, and has an alumi- 
nium handle; there is ample allowance for ventilation, and 
at the same time full protection for the operator. 

If Mr. Walker desires it, I shall be pleased to give him 
full particulars of this apparatus, which has superseded the 
old-fashioned gear at many leading steelworks, collieries, 


shipyards, «&e. 
S. H. Finney. 
Manchester, 
December 16th, 1919. 


The Speeding-up of an Induction Motor. 


T have read with interest the correspondence on the above 
subject. I cannot understand how such an occurrence could 
he treated so casually. 

If the first speed was wrong, how was it passed by an en- 
wineer? Twenty per cent. is a large amount. If the seeond 
speed was wrong, surely it should have been investigated. 
The remedy was to fit a smaller pulley! It would have 
helped if © Puzzled’? had stated the speed for which the 
motor Was designed or the number of poles. 

If the first speed was right, then the fault must have been 
the cutting-out of a pair or more of poles, as the frequency 
did not alter. 

If the second speed was right, there must have been some 
extra resistance in the rotor circuit, and on something caus- 
ing the fault to disappear the correct speed was regained. 

Although an earth would bring out the breaker, a pair 
of poles shorted in their own windings might not. A short 
of thie nature would probably manifest itself in unusual 
humming of the machine. The _ short-circuiting contacts 
would have to be qood or burning of the insulation and 
winding would result. 

If the starting resistance was not entirely cut out it would 
reduce the speed, but it is hardly likely that the machine 
could work for twelve months like this without ruining the 
starter, unless the latter was unusually robust. 

A very badly soldered joint in the rotor winding would 
decrease the speed, and it is possible that on some unusually 
heavy load coming on, the solder would he melted and im- 
prove the connection fespeciallv if the joint was wrapped so 
as to prevent solder flying out). 

If a 12-pole machine, speed 500 rR.P.M.. had a pair of poles 
eut out it would speed up 2) per cent., i.c., to 600 R.P. 
(neglecting slip). 

I should like to hear the correct solution of the trouble. 

E. R. Sanderson. 

Whiston, December 16th, 1919. 


[Our correspondent’s suggestions are very interesting. But 
cutting-out a pair of poles by short circuit, without changing 
the pole-pitch, would not materially affect the speed of rota- 
tion, though it would have a marked effect on the magnetic 
balance of the machine.—Eps. Erc. Rev.] 


With reference to *“ Puzzled's’’ letters revarding the speed- 
ing up of an Induction motor, it would be interesting to 
useertain the cause of this, and perhaps he will be good 
enough to give a little further information to work on, viz.. 
the number of stator slots: style of winding, i.e.. spiral or 
lap coil: the orinal or nominal speed of motor: the actual 
increase in speed. and if the speed is constant, or is there a 
tendency to “bvnt”? Has he taken anmmeter readings in 
cach phase, and if so. what are the readings? Has the motor 
ron with the neutral temporarily disconnected from earth? 
and what tests have heen made on windings apart from the 
insulation ** earth ° tests? ' l 
B. T. D, 


Swansea, 


The New Copper Wire Standards. 

The correspondence which has appeared in your columing 
during the past few weeks on the new standard sizes for 
copper conductors in wires and cables has been most interest- 
ing, particularly to those whose chief aim at present is to 
provide the users of electric cable with the material necessary 
for their work with the aminimum possible delav. The most 
mumediate question to be decided is whether the wire used 
for inexpensive house wiring shall be 1/18 S.W.G. (O15 in. 
dia.) as heretofore or 044 in. dia. 

The Wiring Rules Cominittee of the Institution of Elec- 
trical Engineers, even with my friend Mr. L. B. Atkinson to 
urge them with the whole force of the C.M.A. at his back, 
have evidently not quite made up their minds. . They have 
altered their table to include 1/.044, but they have also added 
1/036 (1/20 S.W.G.) which is admittedly too small for the 
ordinary wiring circuits, so that the conclusion is left te be 
drawn that the excellent Rule 39. which lays down 1/18 
S.W.G. as the minimum size for this purpose, remains unn- 
altered. Let them, therefore, have the courage of their con- 
vietions, although it is a rare thing nowadays, and definitely 
Issue an official pronouncement to this effect. The reinstate- 
nent of 1/.048 in their wiring table can then follow. 

There can be no doubt that there is always room for a class 
of wiring in which a smaller conductor than 3/22 (3/028) or 
3/09 is admissible. The demand for 1/18 S.W.G. will 
therefore continue, and will be met, in spite of the new 
standards of the British Engineering Standards Assoviation— 
with the inception of which the Cable Makers’ Association 
were flar anore intimately concerned than Mr. Atkinson's 
modest explanation would lead one to suppose. So long as 
this demand continues there should be no attempt to throttle 
it. and my firm—and presumably those few others with wire- 
drawing plant at their own works—have no difficulty in 
supplying it. 

Personally, T should regret the wholesale use of 1/.044 wire 
for house-wiring, although it would be harmless for small 
circuits in wood casing: if, however, the Institution of Elec- 
trical Engineers is really considering the question of recog- 
nising it, ý it do so quickly, so that we can get ahead pre- 
paring for Me rush for it which is bound to follow. Tt should 
he pointed ont. however, that the benefit of price over 1/18 
is not very great; there is only one-thousandth of an inch 
difference in the radial thickness of insulation, so that prac- 
tically the only gain is in the slightly decreased cost of the 
copper itself. 

Lastly, let me put in an emphatic protest against the sug- 
gestions made by Mr. Turnbull and Mr. Munro for new 
standard nomenclature. At present our hard-worked estimat- 
ing departments have to deal with inquiries for the same con- 
ductors expressed in S.W.G.. in diameter, mils diameter, sq. 
in. millimetres diameter, sq. mm., B. & G. gange, and eireular 
mils, not to mention “to carry .. . amps’ (without state- 
ment of lenuth or allowahle fall of potential) and “fora... 
H.P. motor ° (without voltage or other data). For goodness 
sake let us not have a new set of No. Ws, 15's, 20's and 30's, 
nor square mils, mares, decinares, centinares, milinares—or 
nightmares. 

For the Edison:Swan Electric Co., Ltd., 
F. Crarees RAPAAEL, | 
Manager, Cable and Wire Department. 


Ponders End. Middlesex, 
December 94h, 1919. 


[The I.E.F. recognition of the 0.0015 sq. in. conductor 
arrived simultaneously with Capt. Raphael's letter, and is 
printed elsewhere in this issue.— Rops. Beee. Rev.] 


Electricity Supply. 


Even within the relatively small world of the electrical 
industry the multiplicity of events is apt to produce con- 
fusion of their sequence, and subsequent history based on 
memory and hearsay tends to be inaccurate. l 

I think it right. therefore, before the turmoil in connection 
with the Electricity (Supply) Bill subsides, that some acknow- 
ledgments should be expressed to those members of the m- 
dustry who have laboured so assiduously and successfully to 
get this Bill amended. l 

We all like to be on the winning side, and the attitude of 
many of the supporters of the original Bil has already 
changed. Some of them are expressing unfeigned satis- 
faction with the drastie amendments that have been made. 
and soon it will be impossible to distinguish between those 
who supported the Bill in its original form and those, who 
made gallant efforts to get it into a form less prejudicial to 
the future of the indmstry. 

When last vear the various reports of the Board of Trade 
Committees and of the Coal Conservation Sub-Committee of 
the Ministry of Reconstruction appeared, manv of us felt that 
they did not indicate any satisfactory basis for seneral legis. 
lation in regard to the complex technical. administrative an 
financial problems of electric supply reform. It was while b 
were groping about for a formula for which we might hove i 
secure unanimity among those concerned that Mr. Highbe 
made a suggestion that we should support the proposal of 
the appointment of permanent and qualified Commissioners, 
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but that we should strongly oppose the formation of District 
Boards and the compulsory and premature expropriation of 
the undertakings. ‘lhe statesinanlike character of the policy 
indicated by Mr. Highfield was Immediately recognised, and 
1 did not hesitate to give it my full support. 

We are also greatly indebted to Mr. Wordingham, then pre- 
sident of the Institution of Klectrical Muyineers, for the 
facilities he provided to enable the Committee df the Repre- 
sentative Associations to discuss the situation, and for the 
great assistance be gave by presiding over the deliberations of 
the Cominittee. The outcome of the deliberations was in 
effect the endorsement of Mr. Highfield’s suggestion. 

The Board of Trade did not adopt the recommendations 
made by the Committee appointed by the Institution of Elec- 
trical Engineers, but proceeded with the Bill which was 
drafted more or less on the compromise of divergent views 
recommended by the Williamson Committee. 

With my recollection of all previous electrical legislation, I 
cannot remember an Electrical Bill which has met with such 
general and spontaneous opposition as this one, and we can- 
not be too grateful to all who so strongly supported the cause 
during its passage throùgh the House of Commons and in 
its first stage in the House of Lords. 

In substance the Bill as now amended by the Government 
is limited to the appointment of Commissioners, with powers 
to examine and explore the whole situation. They will have 
ho compulsory powers, and the confiscatory clauses of the Bill 
as it left the Coimnmons are deleted. 

It remains to be seen whether the industry will be able to 
take full advantage of the measure of freedom now promised 
to it. 

E. Garcke. 

London, W.C., December 19th, 1919. 


The Ship as a Power Station. 


Many electricity undertakings in the country are now faced 
with large demands for power which they are unable to 
supply, owing to the war and the Electricity Bill having 
stopped extensions to plant, and frour the latest phase of the 
Bill it looks as if this industry is to be held up for a further 
prolonged period--iuany undertakings faced with costly and 
urgent extensions cannot move until the Governinent policy 
is clear. 

The following proposal for temporarily and inmediately 
meeting the dithculty in seaboard towns looks on the face of 
it a feasible proposition, but [ am finding it difficult to obtain 
any information about it as regards cost. 

‘The proposal is to buy or hire a steamship which is in itself 
a complete power plant, and install an alternator in place of 
the propeller. 

Can you give me or elicit any reliable information to show 
Whether this proposal. is commercially and technically prac- 
ticable or not? 


Worried. 
December 17ih, 1919. 


[We have never regarded this proposal seriously; it is im- 
possible to believe, with shipping at its present price, that the 
cost would not be prohibitive. It is somewhat like burning 
down the house to roast the pige.. Bos. Bree. Rev.] 


LEGAL. 


WARRANT v. COUNTY OF LONDON Fumio POREN Co., Tap, 
JUDGMENT. 

Ix the City of London Court, on December 18th, Sir John 
Paget, K.C., deputy judge, delivered considered judgment 
in a case already reported in the columns of the ELECTRICAL 
Review, in which the widow of a cable jointer named Farrant 
claimed £300 against defendants as compensation for the 
death of her husband, who was killed in a switch room by 
an 11,000-volt current passing through his body while work- 
ing for them at their high pressure power station at Mitcham 
Lane. Defendants, while regretting the accident, said that 
Farrant ought not to have gone into the switchroom until 
he had ascertained that the power had been turned off, and 
therefore no responsibility rested with them. 

Sir JoHN Pacet, K.C., in giving judgment, dealt with the 
circumstances and the evidence in some detail. He found 
that Farrant received no intimation from Boulger, a foreman, 
that the work was to begin at midday. Humphreys said that 
he did not know the actual time when the station would be 
dead, and he did not remember telling Farrant this. He 
(the judge) found that no notice of this sort ever reached 
Farrant. Wootton never locked the switchroom door after 
he first unlocked it. It was also clear that the transformer 
room door was at that time unlocked and open. Elliott said 
he was working behind the dead switch, so that presumably 
one at least in this switchroom was out of action. There was 
no guard or other protection on any of the live parts in the 
switchroom except that afforded by the door when locked; 


it was contended such precautions were unnecessary, the 
sub-station being a place set apart within the meaning o! 
the regulations. Farrant was found on the left-hand side ol 
the switchroom. He died from the injury received, and cow- 
pensation if recoverable was agreed at £300. The payment wus 
disputed op two grounds. First, that Farrant in entering 
the switchroom was disobeying statutory regulations and 
private rules of the respondents. Second, that he incurred 
an added or imported peril in so doing, and that on both 
or one of these grounds the accident did not arise out of and 
in the course of his employment. ‘he judge first dealt with 
the private rules of the respondent company. ‘The rule relied 
on was No. 18. " No one is allowed to enter into any E.LH.P. 
sub-station, except those in charge of the station.” The judge 
was not satisfied that this rule was ever accepted or agreed 
to by Farrant. Farrant’s signature was produced and proved, 
but though there were definite signed statements by some 
of the cable jointers, of whom Farrant was one, there was 
none on the part of Farrant. Dallas, respondents’ own wit- 
ness said in cross-examination : "There is nothing here to 
show Farrant has received and agreed.” It was sought to 
supplement this evidence by that of Knott, but he ruled that 
this carried the matter no further. This seemed to him to 
put the case on this point on all fours with Richardson w. 
Denton Colliery, 6, Butterworth 629, where Cozens Hardy, 
L.J., said this was ` no proof that ‘the man had been fur- 
nished with a copy of these rules—not a particle of evidence 
even to suggest that he knew he was doing wrong in travel- 
ling as he did in the tub. The evidence, to my mind, of his 
wood fuith is overwheliming.’’ Moreover, ‘if Parrant had notice 
of this rule, it was obvious that the rule could not be inter- 
preted in its strict sense. Work had to be done in this sub- 
station by others than those in charge of the station. Elliott 
was working there. Humphreys was told to work there. It 
was not a statutory rule which could not be abrogated by the 
employers. Either it must be read as being subject to some 
such notification as ‘‘ without the permission of those in 
charge,” or not being statutory it must be regarded as having 
been nullified on this occasion by the conduct of deceased's 
superiors hereinafter referred to. There was no evidence of 
its having been habitually disregarded, but in view of the 
fact that cable jointing and like work necessitated the presence 
of workmen in the sub-station, it was difficult to conceive its 
having been adhered to strictly on previous occasions any 
more than it was on this. If the fonner, it came under the 
same treatment as the statutory rule; if the latter, it did not 
bar compensation. As to the statutory rules, these, according to 
the witness Dallas, were displayed throughout the works, and 
he would assume that as in Barnes v. The Nunnery Colliery, 
1912, A.C., 44, they were binding on the deceased as having 
been brought to his notice. The rule to which his attention 
was mainly directed was rule 15, par 2: ** No person except- 
ing an authorised person or a person acting under his imme- 
diate supervision shall for the purpose of carrving out any 
work have access to any part of an area so set apart.” Now, 
associated as this was with the first paragraph whieh enjoine “d 
the duty of fencing or enclosing dangerous switchboards 
except in an area set apart it was clearly obligatory on the 
employers or their authorised agents. Access was means ol 
approach, and it was the employers’ business to preclude this, 
a duty in which they had failed in the present instance. Mr. 
Willis’s note on Crooks v. Greenwood, H, Butterworth, T25 
was as follows: | Employers cannot avoid hability by alleging 
a breach of rule against working a machine without a guard 
when it Is their duty to provide a guard, and they have not 
done so.” Sir John said he was not clear that the case fully 
bore ont the proposition, and though it was in a way con- 
nected with the present case, he did not found luis judgment 
on this ground. Then there was rule 31: © Every sub-station 
shall be under the control of an authorised person, and none 
but an authorised person or a person acting under his inue- 
diate supervision shall enter any part thereof where there 
may be danger.” Now to this, as to the statutory rule in 
Richardson v. Denton Colliery, 6, Butterworth, 629, Bwinfen 
Eady, L.J.’s, remarks apply. He says: “it will be observed 
the rules do not contain anv absolute prohibition against 
colliers nding in tubs. The rule is, ' no person shall ride in 
any tub except where permitted by the manager or under- 
looker,’ so giving permission for riding in tubs is contem- 
plated.” [n the present case there was a further qualification, 
‘where there may be danger.” Who was to judge whether 
there might be danger or not, the authorised person or the 
workman? Prima facie, he would say the authorised person. 
Indeed, the whole tone of the rule, like rule 15, seemed directed 
rather to the employer than the employed. Assuming this 
rule to bind Farrant, did he act in disobedience to it so as to 
make the accident one not in the course of and arising out 
of his employment, or one resulting from his having volun- 
tarily incurred an added risk, which was as a Dunedin 
said in L. & Y. Railway v. Highley, 1917, A.C., 365, only 
a convenient test of the other proposition ? He ound that 
he did not. In his opinion, he was acting under the imme- 
diate supervision of one authorised person if not two. Wootton 
was there, and Bonlger, according to his own statement, was 
there. Wootton showed Humphreys and Farrant the work 
to be done, and then went with Humphreys into the trans- 
former room to show hin work there, leaving the switchroom 
door unlocked and open, and Farrant either in the switchroom 
or just outside. Supervision need not mean actually standing 
over the men while at work. The respondents elearly did 
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not so understand it, as Elliott had been at work alone in 
the transformer room for about two hours before the accident 
and had been put there by Boulger. Both doors were open, 
and it looked very much as if that was all the supervision 
that: was being or going to be exercised. It could not, of 
course, be ascertained whether Farrant saw Elliott. Elhott 
saw hin; it seemed to Sir John probable he saw Elliott when, 
us the latter suid, he put his bead through the hole in the 
party wall, or heard hin chipping the brick wall. H so, he 
would be justified in assuming that the sub-station was under 
supervision. Then as to © where there may be danger,” he 
was inclined to believe this clause was as much directed to 
the employers or their agents as to the workinan. Anyhow, 
the estimation of the danger on the part of the workman 
could only be a imental process based on existing circuni- 
stanco. Hiere Farrant saw the doors open, the only possible 
safeguard, if the station was live, being according to Dallas, 
the switchroom door locked. Wootton had shown the work 
and said nothing about the wires being live, or so far as 
deceased was concerned, when work was to begin. He prob- 
ably saw or heard Elliott, or saw the holes in the party wall, 
and apparently one switch pillar was actually out of action. 
It was an invitation, if not a trap. Farrant was entitled to 
assuine that bis superiors were discharging that duty, and 
he saw nothing to suggest danger to bis mind, As to why 
Farrant went mn must, of course, be matter of speculation. 
This was not one of the cases where any exterior personal 
reason could be suggested. It was not like a man going to a 
canteen, or taking a short cut, or riding when he could walk. 
One of respondents’ own witnesses, Boulger, disclaimed any 
such idea, and was of opinion that Farrant went to have 
a first-hand look at the work to be done. He thought that 
was the most probable explanation. If so, the doing so was, 
to his mind, within the scope of his employinent. As Far- 
well, L.J., suid in Gane v. the Norton Hill Colliery, quoted by 
Lord Atkinson in L. & Y. Railway v. Highley, the employ- 
ment Was not confined to actual work. It extended to all 
things. which the workman was entitled by the contract of 
enmployinent expressly or impliedly to do,” or it was reason- 
ably incidental to his employment, which Lord Sumner had 
mentioned as one of his tests. As Duke, L.J., said in Dawson 
v. G.C. Railway: * There is a presumption that if he was 
hot engaged in doing an unauthorised act he was within the 
scope of his employment.’’ The question of added peril was 
really on the same footing. The conditions all pointed to 
there being no extraneous danger, and Farrant had no oppor- 
tunity and materials on which to exercise that independent 
volition and choice which Sir John considered an essential 
element in the matter. In Richardson v. Denton Swinten 
Eady, L.J., said: “It seems to me impossible on this evi- 
dence to draw the inference that the colher who lost his life 
knew he was forbidden to ride in the tub.” Mutatis mutandis, 
these remarks applied to the present case. If being in the 
switch house Farrant was negligent in stretching out his 
amn to the live switch pillar, as apparently he did, or in not 
noticing that the indicator pointed to “on,” that would not 
deprive his dependents of the right to compensation. In view 
of the remarks of Duke, L.J., in Bointon's case, and of pos- 
sible further proceedings, he found that Wootton was guilty 
of negligence in leaving the switch room door unlocked. He 
found therefore, in conelusion, that Farrant died from an 
aecident in the course of and arising out of his employment, 
and he awarded the appheant, his widow, £300, the agreed 
ainount, and costs, 

In reply to Mr. Duckworth, his Honour allowed costs on 
seale C. Some discussion took place as to the cost of certain 
evidence. 

Mr. Scanton asked for a stay of execution with a view to 
giving the respondents an opportunity of considering an 
appeal, 

The Deroty Jvupce agreed, but said he did not want to 
keep the poor lady out of her money. 
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Scotr ANDERSON v. CLAYTON & SHUTTLEWORTH, LTD. 


Tx the Commercial Court of the King’s Bench Division on 
December Ith, Mr. Justice Roche continued the hearing of 
this action (Enec. Rev., December 10th, p. 779). 

The case had been adjourned from December 9th, when it 
was suggested defendants might be able to obtain a hcence to 
use the goods, and evidence was now given on behalf of the 
Quasi Are Co. that they were not prepared to grant a licence 
to the defendants to use the electrodes. 

Giving judgment, Mr. -lastice Rocne said the plaintif was 
suing for the price of certain electrodes covered with asbestos 
fibre, intended to be used in electrie welding process, It had 
been agreed by counsel that the property m the goods had 
passed to the defendants. The price of the goods (100,000 feet 
of electrodes) was £750. and the clam being admitted, 
plaintiťt was entitled to judgment for that sum. The real 
question discussed before hin was the question of the defen- 
dants? counter-claim. When the goods were agreed to be 
bought and sold there was a question as to the right of the 
plaintiff!’ to manufacture and sell the goods. The counter- 
claim was based upon the ground that the Quasi Are Co. had 
obtained an injunction against the plaintiff. and that accord- 
ingly the 100,000 feet of electrodes had become useless to the 
defendants because they were not able to use them, and they 


asserted, in the circumstances, tbat their damages amounted 
to the whole price of the electrodes less a very small sum for 
the value of the goods as scrap. Defendants’ counterclaim 
was based upon the express warranty given, and he (the 
Judge) held that the plaintiff was responsible to the defendant 
company. He held that the plaintiff, in making these elec- 
trodes, was infringing the patent of the Quasi Arc Co. He 
was satisfied that owing to a change in the defendants’ busi- 
ness the goods had become of much less value to them than 
the £750 which they had agreed to pay. He held the value 
of the goods would not have amounted to more than £500 at 
the material times. His Lordship gave judgment for the 
plaintift for £750 on the claim and judgment for the defen 
dants for £500 on the counter-claim, and there would be a 
set off and the balance paid, whatever it was. 


EDWARDS v. HEWLETT. 


Is the City of London Court, on December 16th, this case, 
Which has already been referred to in these columns, wits 
mentioned to his Honour Judge Atherley-Jones, K.C. It was 
a clain by Mr. Ernest E. Edwards, electrical engineer, Cullum 
Street, B.C., against Mr. Harry Hewlett, publican, of 
Stepney, to recover £39 148., balance of £45 9s., for electric 
wiring, supplying lamps, and for other electric fittings at 
the defendant’s public house. 

Mr. GREENOP, plaintiff's solicitor, said that at the trial the 
defence set up was that the plaintiff had contracted to do 
the whole work for £15. That failed, and the judge referred 
the question to Mr. J. H. Scott, Dock House, Billiter Street. 
who was to survey the premises, and say how inuch was to 
be paid by the defendant. The report at first was by no 
means clear. It said that after careful perusal he found that 
in examining the value of the goods supplied for work done 
£35 would amply cover the same, with the exception of the 
wiring four brackets in the bar. He recommended the plam- 
til to revise the charge. Mr. Scott had since reviewed the 
matter. There was an agreement that the plaintiff should 
allow £6 in respect of some lamps which the defendant said 
had been returned. That £6 was to be deducted from the 
£35 12s. 6d. to which the claim was reduced, which left 
£29 12s. 6d. Plaintiff had received £5 15s. on account before 
action. Therefore judgment would be given for the plaintiff 
for £23 17s. 6d. and costs. 

A representative of the defendant's solicitor opposed the 
application, but it was granted. 
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BUSINESS NOTES. 


“The Compliments of the Season.’ —To those of our 
readers who receive this number of the ELECTRICAL REVIEW in 
time we desire to offer our hearty good wishes for a “Merry 
Christmas.” ‘To all of our readers and supporters we wish a 
most prosperous New Year. There are many reasons, upon which 
we need not dwell. why this Xmas should be better than any 
experienced for some years (notwithstanding the restrictions for 
some. due to the high ‘cost of living), and wky we should look 
focward hopefully to the year 192°. 


Xmas Messages.—The current issue of the Ez-Servier 
Wan c ntains Xmas Messages to those wha served in the Forces. 
fim Field-Marshal Earl Haig, Admiral Earl Beatty, Sir Hugh 
'’renchard, General Lord Byng, Lord Les of Fareham (Agricul- 
ture), Sir L. Worthington Evans (Pensions), and Sir R. Horne 
(Labour Minister), l 


Trade Returns.—In the Board of Trade Journal for 
December 18th will te found particulars of a number of amend- 
ments that are to be made in the form of the Trade Accounts and 
the Import and Export Lists of the United Kingdom in 1920, 
Instead of the old alphabet.cal lists there will be in the annual 
returns the same classification and grouping of articles as used iu 
the monthly Board of Trade Returns. More articles are to be 
detailed by quavtity or weight as well as by valuc. 


British Manufacturers in South Africa.—The repre- 
sentative organisation in South Africa to look after the interests 
of United Kingdom manufacturers, which was proposed several 
months ago has now been formel. The subscription is two 
guiness, and the Board of Trane Journal suggests that manu- 
facturers interested shoul instruct their S. African representatives 
to make application for membership to Mr. W. G. Wickham, 
H.M Senior Trade Commissioner there (P.O., Box 839, Johannes- 
burg). 


New Italian Electrical Company.—The Società per 
Elettrotecnica Silect di R Fioravanti e Ca. is the style of a new 
company formed at Milan, with a capital of 50,000 lire. 


British Trade Interests in Spain.—Mc. R. T. Nugent, 
the Director of the Fed:ration of British Industries, has just 
returned from a visit to the office of the Federation's Trade Com- 
missioner in Madrid. He was accompanied by Mr, C. F. I. 
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Ramsden, who visited Valencia and Baroelona, to inquire into the 


proposed exhibitions to be held in these two places. It is the 


policy of the Federation to engage floor space in such foreign 
exhibitions as are likely to be of benefit to British manufacturers 
exhibiting there. Colonel Thoroton, who during the war was in 
charge of the British Government's Commercial Intelligence Organ- 
isation in Spain, is the Federation’s Trade Commiasioner in Madrid. 
We understand that representatives of British business houses in 
Spain welcome the presence of the Federation, as it is of great 
assistance to them and to the cause of British trade as a whole, for 
it ferms a centre for British commercial interests in that country. 
The arrival of the Federation with a suitable Commissioner, com- 
petent staff, and a fine office in the best centre of Madrid, has been 
a valuable collective advertisement for British industry in general. 
It has also given the impression that the British manufacturer is 
taking the Spanish market with real seriousr eas. 


Calendars, Diaries, &c.—We have received from the 
Sun ELECTRICAL CO., LTD., of 57-59, Neal Street, Long Acre, W.C. 2, 
one of their “Sunco" desk memo. calendars on metal base. with 
daily slips for 1920. Each slip contains some saying, wise or 
otherwise (“ A short saying oft contains much wisdom "’), and as we 
turn them over, and are impressed with their sterling worth. 
we select as indicating the profound character of ‘Sunco” 
wisdom, two representative types that casually meet our eye :— 
“ Every wise old dog was once a silly pup,’ ‘* Opportunity, sooner 
or later, comes to all.” To “Sunco" friends who already have 
the steel bases, refills are being sent, but new bases will be forwarded 
to both these and other friends, if application be made on business 
notepaper. 

THE HART ACCUMULATOR Co., Lro., of Marshgate Lane, 
Stratford, London, have issued their 1920 dezk blotting pad. Each 
sheet has a calendar for the year. The company have also issued a 
very large wall calendar, With big monthly sheets (art paper) 
setting out the dates in large black and red figuring. Above the 
sheets are illustrations of a number of Hart motor-car starter and 
lighting batteries, power-station batteries, &c. 

THE ToK MANUFACTURING Co., LTD., send us a many-coloured 
card suggesting that the Tok switch was used by the prehistoric 
cave-man, and wishing us a“ Tok-hole Xmas, and a Snap-switch 
New Year.” We presume that the intentiun is good, and are duly 
grateful. 

THE KEY ENGINEERING Co, LTD., have sent us one of 
their cel'uloid vest pocket calendars for 1920, together with the 
information that they are now again able to deliver their fibre 
conduit and troughing from etock. . 

Messes. FrREDK. Hopason & Co., Lro.. 24, Queen Victoria 
Street, E.C. 4, have sent us a calendar illustrated with an excellent 
co'oured reproduction of a Highland scene. “Morning on the 
Loch.” as well as a handy te'ephone dire-tory for hauging on 
the wall. 

From the DAVENPORT ENGINEERING Co., LTD., of Bradford, 
we have received a wall calendar with a block of daily slips 
for 1920. 

Messrs. SIMPLEX CONDUITS, LTD., bave sent us a handsome 
pocket wallet and diary, d a hefty pocket screw-driver with 
three bits. such as would delight the heart of a schoolboy with 


leanings towards engineering —altogether a pair of very acceptable | 


Christinas souvenirs. 


trical engineer's library, for it is without any doubt the finest trade 
publication relating to illumination that we have yet seen. It 
speaks well for American enterprise, and we venture to say that it 
will be a long time before any English firm puts in front of its 
potential clients such a work as this. Attractively bound and 
printed on good paper, with ample illustration and explanatory 
letterpress, it is a triumph of advertisement. The reading 
matter enables one to appreciate the foundations of good lighting, 
the raison d'etre of concea'ed lighting, its advantages, and the 
calculations and precautions: necessary to ensure its satisfactory 
installation. Almost every type of application is illustrated, 
and interesting details of construction and fitting are given, 
with diagrams and sketches, so that the reader may figure 
out similar arrangements for his own purpose. There are a few 
examples appertaining to British installations, which have already 
appeared in our colamns. Architects will be especially interested 
in the novel details set forth, and the circulation of such a work 
as this amongst the fraternity should do much to secure their 
active co-operation at the right moment, for too often is the 
question of illumination shelved for later consideration, or 
treated merely as a matter of fittings. Works engineers will 
find that those pages relating to direct lighting hold much 
to interest them. and the reproductions of :ndustrial instal- 
lations are excellent. The direct lighting of shops, sports 
rooms, museums, theatres, &c.. is fully treated, and a special 
section is devoted to show-window lighting, a purpose “for 
which the type of reflector referred to is excellent. Flood lighting 
is a relatively new departure for the firm, but it is obvious that it 
has made tremendous headway in such matters. The book con- 
cludes with a masslof illumination data and acomprehensive index. 
The work is a monument to the efforts of the president of the 
National X-ray Reflector Co., Augustus D. Curtis, and to the chief 
engineer, T. L. Stair, who are mainly responsible for its produc- 
tion: it illustrates in a most striking manner how research, 
service, and organisation assist both producer and consumer ; it 
serves also to emphasise the conservatism of the British manu- 
facturer. 

Automatic Recording Instruments Reprinted from the 
Mechanical Engineer. Manchester: Scientific Publishing Co. 
Price 38. 6d. Pp. 202 + viii: 236 figs.—This reprinted series 
of articles deals with a selection from the recording instruments 
of Messrs. Schaffer & Budenberg, Ltd. In the introduction 
interesting information is given regarding charts, pens, &c. The 
remainder of the work is divided into three sections, dealing 
respectively with ‘‘short-period’’ graphic recorders for pressures, 
temperatures, speed, &e«. ; “ continuous” recorders, and “figure ` 
or integ ating recorders. Electrical apparatus does not figure 
largely in the book, but a remarkable variety of devices covering a 
wide range of applications is described, and a good deal of 
information on recording methods in general is included. 

How to Lay-Out Turret Lathe Toolx, Coventry: Alfred 
Herbert, Ltd. Second edition. Pp. 167; 164 figs. Price 6s, 
Post free.—The great increase in the use of capstan and turret 
lathes in this country during the war, and the necessity of 
diverting them to new tasks, have created a need for a clear state- 
ment of the principles that must be followed in order to attain 
success. This handsomely-produced volume covers the field very 
fully. and starting from the very beginning, discusses the problem 
with the aid of excellent line and tone illustrations at every stage ; 


Messrs HASLAM & STRETTON, LTD., of 11, Windsor Place, 
Cardiff, have produced a most acceptable wall calendar. “Gladys ” 
ia a charming and captivating study, and her presence will add 


iÈ sweetness to any office or private apartments. The date slips are 


it is full of workshop hinta, and numerous examples of work are 
shown. largely derived from munitions of war. A concluding 
chapter emphasises the advantages of simplicity and the danger 
teinobtrusiye of an excess of ingenuity in designing epecial tools which 
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MESSRS. SWARREN, LTD., electrical-power engineers. of 52 and spend moet of their time in the tool room being kept in repair. 
Bi, Theobald's Road, W.C. 1, have issued to their friends a some- 
what similar wall calendar. The slips are hidden beneath a white 
card bearing words wishing peace and prosperity. The subject is a 
study of a girl in summer attire of green and roses, She is name- 
Jess. but the letterpress above counsels you to ` in case of break- 
down, ‘phone "—— . 

E.D.A. Activities.—From the Electrical Development 
Association we have received a pamphlet (E.D A. !/2) on“ Housing 
Construction and Electricity Supply.” and a quantity of other 
interesting matter which is now available fur distribution. 


- Trade Announcements.—The /ron and Coal Trades Review 
offices have been removed to Bessemer House, Adelphi, Strand, 
London, W.C. 2. 

The plant, goodwill, and stock-in-trade of the Bentham Electric 
Supply Co.. Ltd.. have been sold as a going concern in one lot. 

Mer. A. H. HUNT has removed from Cannon Street to new offices, 
warehoures and works at H.A.H. Works, Tunstall Road, Croydon, 
and all communications should be addressed there. Telephone : 
* Croydon 2225 and 2226." ‘Tclegrams : “ Keyage, Croydon.” 


British Trade Interests in Greece.—Mr. G. H. 
Locock, C.M G., Assistant Director of the Federation of British 
_ Industries, has recently returned from Athens, where the 
exhibition of British manufactures was so successful. On his way 
home from Athens, he had an interesting conversation while in 
Paris with Monsieur Venizelos, who was more than satisfied with 
the good feeling created by the exhibition. and said he felt assured 
it would lead to a fruitful interchange of commerce between his 
country and the United Kingdom. 


Book Notices.—“‘ List of Officers and Members of the Insti- 
tution of Electrical Engineers” (corrected to October, 1919). 
London : The Institution.—The list shows a total membership of 
7,792, of which Members number 1,583, Associate Members 4,243, 
und Associates 52t. A short account is given of the history and 
objects of the Institution, and a topographical list of members has 
been added, which will prove very useful. We note that in London 
there are no fewer than 2,080 members ; Manchester comes next 
with 315 members. 

The Technical Inspection Association. recently formed, haa just 
issued the first number of its Gu-etfe, Thefront page is given toa 
description of the aims ‘and objects of the Associat‘on. which, 
briefly stated, are :—(1) Social intercourse and mutual assistance ; 

- (2) the advancement of science and industry by promoting the effici- 
ency of inspection ; and(3)the conservation and c ordination for the 
national use of the experience orought together by the war. The 
body of the magazine is devoted to records of the Association's 
proceedings, and includes the following papers :—* The Spectro- 
scope in the Science of To-day,” by Prof. E. C. C. Baly. F.R.S., &>., 
and “The Inspection and Testing of Materials,” by Messrs. R. D. 
Summerfield and H. J. Davey. 

Lighting from Concesled Sources. New York: National 
X-Ray Reflector Co.—This book is a worthy addition to an elec- 


Profiteering Act.—Before the Camberwell Profiteering 
Committee, Mr. Scott Flemming, electrical engineer, of Denmark 
Hill, appeared to answer the complaint of alleged overcharging 
made by Mr. C. Kingsley for four e'ectrical blocks, for which he 
pvid 2s. Sd. Complainant, who did not appear, wrote stating that 
they could be purchased eleewhere at 4s. 6d. per dozen. Mr. 
Fiemming produced an invoice showing that he paid tis. 6d. a dozen 
for the blucks, and the case was dismissed, 


Catalogues and Lists. — Messrs. CaMMELL, LAIRD 
AND Co., LTD.. 3, Central Buildings, Westminster, S.W.1, have 
issued one of the finest industrial brochures that we have seen for 
quite a long time, There is a brief account of the history of the 


816 


THE ELECTRICAL REVIEW. [vol. 85. No. 3,196, Dxcamszr 26, 1919, 


development of the concern from its origin in a very small way 
in 1837,down to the vastness of its present operations in, and 
establishments for, iron and steel production, rolling-stock construc- 
tion, naval and mercantile shipbuilding. This is followed by a 
collection of choice pictures, printed in colours, some of the views 
showing battleships and merchant vessels, while others depict 
operations in full swing in various gepartments in the production 
of armour plate, forging and machining gun and ship shaft- 
ing, rolling steel for shells, forging and machining shells, rolling 
tires, making coil springs, making and forging crucible tool steel, 
forging and cutting files, &c. A high-class art paper is used, and 
in every detail—lay-out, printing, illustration, and so forth—there 
is such a tone as cannot fail to convey an impression of quality. 
Firms who are ambitious to produce publicity literature which is 
intended to create a favourable first impression upon the buyer, 
and to give evidence of substautial character, might do worse 
than take this brochure as an example. 

BRITISH INSULATED & HELSBY CABLES, LTD., Prescot and 
Helsby.—" Catalogo General,” a list of B.I. products, including 
cables, joint and terminal boxes, distribution pillars, cut-outs, and 
noiseless gears. Printed in Spanish, and well illustrated. 

Messrs. ERNEST Woop, LTD., Station Buildings, Altrincham.— 
Pamphlet illustrating the “ Hoover " electric suction sweeper. 

ALLOY WELDING PROCESSES, LTD., 14-16, Cockspur Street, 
S.W. 1.—Bulleting Nos, 10, 27, and 31, illustrating and describing 
‘ A.W.P.” standard electrodes, welding plant, and materials. 

Messrs, A. VEREY & Co., LTD., 524, Bow Lane, Queen Victoria 

Street, E.C.4.—List No. 501, cast-iron water-tight fittings for 
standard and half-watt lamps. Priced and illustrated. 
OTHE A, & A. ELECTBICAL Co., LTD., 13, Farringdon Koad, E.C.1. 
—Lists F-15, 16 and 17, illustrated pamphlets describing a wet 
tool-grinder, the “Warburton” electric friction hoist and 
starters for D.C. and 3-phase A.C. motors. 


Italian Iron Supplies.—From an investigation made by 
the Associazione Metallurgica Italiana, it appears that Italy 
possesses native iron to no very considerable extent, and reaort to 
foreign supplies must be made at no distant date. At the 
beginning of the war, Italian iron was furnished principally by 
the Island of Elba, whence it was sent to the various blast furnaces 
of the country. Thus in 1914, of a total output for the whole 
kingdom of 706,246 tons, the Island contributed 649,561 tons. 
On the other hand, the Valdaspra mine in the Province of 
Groaseto, produced only 36,000 tons, the rest being furnished by 
the deposits at Iglesias (Sardinia) and at Bergamasco. From 1909 
to 1914, 250,000 tons of ore were mined in Elba. During the war 
the output was greatly augmented. In 1917, Italian mines yielded 
942,244 tons, and in 1918, 1,000,000 tons, the greater part contri- 
buted by the Island of Elba. Butin a short time, these beds will 
be exhausted. The war gave a spur to the search for new ore- 
beds throughout Italy. The first outcome of these efforts was the 
find of the ore-field in the Val di Cogore, where 6,000.000 tons 
were located, utilisation of which has only recently been begun by 
the firm of Ansaldo with two electric furnaces of Swedish type. 
The second tind during the war was on the district of Morra 
in Sardinia, where an ore-field of an estimated 6,000,000 tons 
of ore was brought to light. The following are the present 
indications of the extent of Italy’s ore reserves :—Traverselle, 
1,000,000 tons; Cogne, 5,000,000 tons; Val Brembona, 200,000 
tons, and various smaller fields elsewhere, making a total of, say, 
24,000,000 tons. This total must be used up within a few years.— 
Rivista Tecnica € Flettricita, 


Bankruptcy Proceedings.—Mr. Crem. Saunt NATHAN, 
97, New Bond-street, W.—An application for an order of discharge 
was made to Mr. Registrar Francke, at the London Bankruptcy 
Court, on December (9th, on behalf of this bankrupt, who 
formerly carried on an electric light installation contracting 
business at 39, Victoria Street, Westminster, and also acted as 
agent for the Brush Electrical Engineering Co., Ltd. He failed in 
July, 1919, with liabilities of £6,050 and assets 10s. Xd. The 
failure was attributed by the bankrupt to liabilities under 
guarantees given on behalf of other persons. The application waa 
opposed by the Ofticial Receiver on the grounds of (1) insufficiency 
of assets to equal 10s. in the £ on the amount of the unsecured 
liabilities ; (2) contracting debts provable in bankruptcy without 
having probable or reasonable ground of expectation of being able 
to pay them : and (3) contributing to the bankruptcy by rash and 
hazardous speculations. After hearing Mr. Douglas W. Money in 
support of the application, his Honour yranted a discharge subject 
to judgment for £50. 

W. T. SMITH, electrical engineer, Victoria Street and Hampden 
Street, Bolton.—This case was mentioned at Bolton County Court, 
on December 17th, under the head of applications in bankruptcy. 
The application was to sanction a scheme of composition approved 
by creditors, at the rate of 5s. in the £. Part of the first instal- 
ment had been paid, but owing to certain circumstances, industrial 
unrest, and the moulders’ strike, debtor was not in a position to 
pay the balance. Under ordinary circumstances the money 
would have come to hand, and applicant now asked for a short 
adjournment to get together the balance of the instalment. The 
application was not opposed, and the Judge agreed. 


Electrically-Driven Mill Machinery.—At the twenty- 
ninth ordinary general meeting of shareholders of Messrs. Dorman, 
Loog A Co., Ltd., it was announced that the motor supplying the 
driving power for the company’s new steel plate mills was con- 
sidered to be the largest in the world. The full-load capacity of 
the machine is given as 20,500 H.P. The armature alone weighs 
120 tons, 


LIGHTING AND POWER NOTES. 


Arbroath.—StReET Liautinc.—In answer to a demand 


for improved street lighting, the T.C. has agreed to the reinstalla- 
tion of electric light. 


Aylesbury.—Loan.—The T.C. has applied for a loan of 
£54,491 for extensions to the electricity undertaking. 


Barrow-in-Furness.— WASTE Gas.—Mr. H. R. Burnett, 
electrical engineer to the Barrow Corporation, has been acting as 
hon. secretary and engineer to the local Joint Committee, whose 
provisional scheme embodied the use of waste gases from the iron- 
works blast furnaces. Mr. Burnett has considered the effect of the 
alterations made in the Electricity Bill in the Houee of Lords, and 
says that, so far as that district is concerned, the amendments will 
not necessitate any very material alteration in the scheme which 
is being prepared. The Bill, as amended, still provides for the 
setting-up of joint electricity authorities by the voluntary 
co-operation of local authorities and others interested, and, so far 
as that district is concerned, the principal difference will be that 
the generation of the supply will probably remain in the hands of 
the Barrow Corporation for the time being ; however, there is little 
doubt that ultimately the generation will be undertaken by the 
joint electricity authority. The alternative to voluntary co-opera- 
tion in many districts will be to have no supply of electricity for a 
considerable time to come, as there is little doubt that the 
Electricity Commissioners would refuse to sanction the setting up of 
small independent undertakings. The new clause which has been 
introduced provides for the constitution of the joint electricity 
authority on similar lines to the Provisional Committee which 
has already been appointed. 


Beddington and Wallington.—Hovsine ScHEmMe.—The 
U.D.C. has decided when it is possible to have E.L. installed in 


the new dwellings being erected. Energy will be supplied by the 
County of London E.S. Co. 


Belfast.—Docks Supepriy.—The Harbour Board has 
been in communication with Messrs. Heyn & Co. relative to the 
provision of electricity at West York Dock in connection with 


certain appliances for discharging vessels. The Board approved a 
recommendation for laying cable. 


Bellingham (Northumberland). — E.L. SCHEME. — 
Owing to difficulty with regard to lighting, as the gas under- 
taking has been carried on for a considerable time at a loas, and 
shortly will be discontinued, it is proposed to light the area 
electrically, with power from Hareshaw Burn. Plant as a stand- 
by for emergencies will be installed. 


Bradford.—SUPPLY RESTRICTIONS.—Serious overloading 
of the city plant at certain hours has led to a warning from the 
Committee that, unless the use of power is restricted, it will be 
necessary to shut down the tramways and other undertakings to 
prevent a breakdown. Thè normal capacity of the plant was rated 
at 12,900 KW., but the load on one occasion recently reached 
19,172 Kw. 


Chile—NEW (‘ABLES.—A concession has been secured 
by the Compania General de Electricidad to lay underground 
cables in the City of Santiago for the purpose of supplying 
electricity. 


Darwen.— Bulk Suppry.—Application is to be made to 
the Lancashire E.P. Co. at Turton, for a supply of electricity, as 
the town plant is out of date and unable to cope with the demand. 


Dublin. —StTrReet Licutinc.—The Lighting Committee 
has ordered that street lighting be continued all night up to the 
end of February. The system for some time past has been to 
extinguish most of the lights, gas and electric, except in main 
thoroughfares, at midnight. : 


Dunoon.— E.L. Scheme.—The lighting of the town by 
electricity is under the consideration of a company, and the water 
supply has been proved sufficient for the undertaking. 


Continental.—Sprain.—The municipal authorities of 

Ripoll (Province of Gerona) have invited tenders for the con- 
cession for the electric lighting of the town, 
_§WEDEN.—Among the new companies recently formed 
in connection with the utilisation of water power and the 
generation and distribution of electrical energy are the Borgholms 
Elektrisk Aktiebolag, Borgholm ; and the Stara Harrie Kraft 
Aktiebolag, of Binneback. 

GREECE.—A scheme is being considered to light some 50 villages 
in the island of Syra with electricity, and orders for the plant 
will shortly be issued. Instant action on the spot is advisable for 
those desirous of competing for the business. 

FRANCE.—La Société Normande d’Electricité is the name of a 
new company which has lately been formed in Paris, with a capital 
of £40,000, with the object of establishing electric generating 
atations in Normandy. 

So far back as October 19th, the French Chamber of Deputies 
adopted a projet de loi for the establishment by the State of a H.T. 
electric network in the liberated regions of France. The cost of 
this undertaking is estimated at 135,000,000 fr., part of which will 
be supplied by yearly votes, and part by companies working 
independently or in association with the State. The plans con- 
template (1) a H.T. distribution network serving the 25 principal 
towns of the revions in question; (2) serving Paris, Saint-Just, 
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Arras, and Pont-a-Vendin ; and (3) the installation of a generating 
station at Hirson (Aisne). ‘The network is to be carried out in 
sections, each being separately declared “of public utility,” and 
each worked separately. 

The Société des Forces Motrices de l'Arc has been established at 
Paris for the utilisation of the falls on the Arc River, and the 
erection of a generating station. Its capital is 2,000,000 fr. 


Falkirk.—].0an.—The T.C. is to apply for powers to 
borrow £30,000 to extend the electricity works. There are at 


present 10 consumers awaiting connection, whose aggregate . 


demand is equal to 400 KW., and extensions are in contemplation 
by existing consumers. A 1,600-Kw. turbo-alternator is to be 
installed, and a second boiler in the existing works, together with 
coal and ash-handling plant. An additional H.T. main, 2,000 yards 
long, will be required. 

Kidderminster.—PrRice Increasg.—The E.L. Co. is to 
increase the charge for electricity from 6d. to 7d. per unit, on the 


understanding that an improved service is given and the works 
extended. 


Londonderry.— The Lighting Committee of the Corpora- 
tion recently received a letter from the managiny director of the N. of 
Ireland Shipbuilding Co. complaining of delay in the completion 
of the additional electricity supply, and alleging that a new 
yoneratiog set in the power station had been burnt out owing to 
mishandling on the partof one of the principal Corporation ofticials, 
It was also stated that several important shipbuilding contracts had 
been lost to the city, due to the delay in completing the extensions. 
The Chairman of the Committee pointed out that the delay was 
due to labour troubles, which delayed the buildings for 13 or 14 
weeks. Mr. Macrory, city electrical engineer, reported that every 
effort had been made to hasten the installation of the new plant. 
The breakdown of the new set occurred whilst it was in the con- 
tractor’s hands, due to a constructional defect or to damp, and was 
of a trivial nature, being repaired within a week. The plant could 
not be put into service till the building contract was further 
advanced. With the exception of a stoppage due to water famine, 
a continuous supply had been given to the shipyard for seven years, 
A resolution was unanimously adopted declaring that the charges 
were unfounded, and expressing full confidence in Mr. Macrory. 


Mansfield.—ELecrric Pumpinc.—The Water Com- 
mittee has decided to erect a pump house and boosting plant, con- 
sisting of a set of three-throw pumpe, capable of pumping 8,000 
gallons per hour. The estimated cost, if electricity ia uséd, is 
£760 plus 1s. 9d. per hour for energy; if a gas engine is used, 
£910, the estimated cost of gas to drive the pump being 1s. 2d. 
per hour. The Committee is asking the E.C. for terms upon which 
it would supply electricity. 


Nigeria.— WATER lowrEr.—At the meeting of the 
Northern Nigeria (Bauchi) Tin Mines, Ltd., in London, last week. it 
was stated that the Kwall Falls power scheme, upon which the future 
of the company so much depended, was making progress. Messrs. 
Vickers had stated that the stream would produce from 1,000 to 1,500 
H.P. Mr. Canning, who had just returned from the property, said 
that when the power plant was running, the company would be less 
dependent upon labour than most mines. The contract for the power 
installation was signed in January, and by theend of June one-third 
of the construction of the necessary camps and roads was complete 
and many other works begun. That was the first hydro-electric 
plant to be erected on the West Coast of Africa, and the Nigerian 
Government and others were keenly interested in it. The scheme 
would greatly decrease their working cost and increase their profit. 
Every effort was being made to complete the plant by next July, 
but the difficulty of getting the special plant completed was very 
considerable. There seemed every hope that next year would 
see the plant running, but all works were suffering from the after- 
math of war, and dates were most difficult to give. 


Peterborough.—EXTENSIoNSs.—The C.C. is to expend 
£40,000 on a scheme for developing and enlarging its electricity 
undertaking, involving a new H.T. distribution system. 


Richmond-on-Tees.—E.L. Scueme.—The T.C. is to 
advertise its desire for the installation of an electric system for the 
town, with an intimation that the Council will encourage and 
facilitate by all available means schemes submitted by any existing 
or prospective company. 

South Molton (Devon).—E.I.. Scoeme.—Mr. Stuart, 
electrical engineer, has reported to the T.C. on an electric light 
scheme for the town. 


Swansea.— W aGes.—Several applications for increased 
pay are before the Corporation from the men. The fitters are 
applying for an increase to £5 per week on a 47-hours’ week; the 
charge engineers ask that their hours be reduced from 53 to 48 per 


week ; and the wiremen and jointers are applying for an increase ` 


in their wages to £5 10s. per week. 


Torquay.— Propose EXTENSIONS.—A private con- 
ference was held recently to discuss the proposal for an extensive 
scheme of electrical supply for certain South Devon towns. Th® 
erection of a large generating station is contemplated at Torquay 
to take the place of the present station, which is inadequate and 
unsuitable, and other towns are asked to join in the enterprise. 
Among the towns it is proposed to serve are Teignmouth, Totnes, 
Buckfastleigh, Newton Abbot, Kingskerswell, and Dartmouth. 


Twickenham.—PRBoprosED Price INcrEaSsE.—The E.S. 
Co. has applied to the B. of T. for an order to modify the charges 
for electricity as follows :—Twickenham, 91 hours, at the maximum 


demanded, 7d. per unit; a further quantity not exceeding 91 
hours, at the maximum demand, 4d., and beyond 2d. ; Teddington 
and Hampton, up to 20 units, lls. 8d., and beyond, 7d. ; Hampton 
Wick, 91 hours, 7d., and beyond, 3d.; Ham, 91 hours, 7d. ; beyond, 
3d, ; or the option of 10s. up to 20 units, and td. beyond. 


Walkden.—New Prant.— Messrs. E. Lane « Sons, 
cotton goods manufacturers, are having a power station built for 
the supply of energy to the Boatshed Mills. ‘The Lancashire E.P. 
Co. has completed the erection of a sub-station in Walkden, and 
connections with the mains were made last week. 


West Ham.—BreakbDown.—Owing to a breakdown at 
the Corporation's station at Canning Town, on December 2lst., 
most of the terough was in darkness for about half-an-hour. ‘lhe 
plant had for some time been overloaded, and arrangements had 
been made for supplies from the L.C.C. and neighbouring anthori- 
ties so that the tramway services and some sections of street 
lighting were not atfected. 

Weymonuth.—ProposeD Prick Increase.—The T.C. 
has applied to the B. of T. for an Order to increase the maximum 
charge for electricity from 8d. to 10d. per unit, and to advance the 
maximum charge per quarter from 13s. 4d. to 15s. 


TRAMWAY AND RAILWAY NOTES. 


Brazil. — Ram.way ELECTRIFICATION. — An Anglo- 
American financial group is considering a project for the electrifi- 
cation of a railway from Victoria, on the coast, to Diamantina, a 
distance of 100 miles inland. 


Burnley.—Accipent.—A B. of T. inspector held an 
inquiry on December 1)th, into the tramcar accident at Harle Syke, 
resulting in four men and a boy being severely injured. A fitter 
stated that the car in question had a defect in the hand-brake, 
which he rectified, and he considered the car in good order when it 
left the shed. The driver, who had been with the department six 
years, said he could only account for the mishap by the fact that 
the automatic switch gave out. and the wheels then started slipping. 
He could not state the reason why the brakes failed. He was 
quite aware of the risk of using the electric brake and the hand 
brake together, and he did not do so. The conductor said it was 
quite a daily occurrence for the sanders to be blocked up with 
stones and tickets. 


Dunoon.—PrRoposen Licht Ran.way.—Failing private 
enterprise, the T.C. may build an electric railway between Sank- 
bank and Innellan. 


Heywood (Lancs.).—WaGrs.—An application from the 
Association of Tramway and Vehicle Workers, for the award of the 
Committee on Production of 48. per week increased war bonus for 
tramway inspectors, has been acceded to. 


Continental.—Sraix.—The tramway employes at Madrid 
struck work on the 16th inst. The police and gendarmerie were 
obliged to intervene frequently and disperse parties of strikers. 

FRANCE.—With a view to electrifying a further portion of its 
railway lines in the Departement des Basses-Pyrenées, the Com- 
pagnie du Midi has decided to develop the falls in the Upper Valley 
of the Ossau. The plans comprise the building of three hydro- 
electric works, situated at Artouste, Mi¢gebat, and Hourat respec- 
tively, of a total capacity of 54,000 H.P. 

The Socicté Versaillaise de Tramways has decided to employ on 
its network three-phase energy at 50 periods, instead of the single- 
phase at 60 periods which it now uses. 

Owiny to the failure of the supply. due to Jack of coal, the cara 
on several sections of the Paris tramways stopped running on 
Saturday. 

Trains have been held up in the Perpignan district owing to 
telerraph posts having been blown across the lines by a violent 
vale, 

ITaLy.—Responding to the invitation of the Ministry of 
Industry, Trade and Labour, the Chamber of Commerce located at 
Rovereto has outlined the railway works advisable to be carried 
out by the State for the improvement of traftic in the Trentino, as 
follows :—First, the completion of the Valsugana network, with 
the Primolano-Trento branch line. Secondly, conversion into 
a normal line. with electric traction from Rovereto to Riva, of the 
existing steam tramway running between Mori, Arco, and Riva. 
Thirdly, construction of the electric tramway lines Lavis-Cembra- 
Cavalese-Moena, and Trento-Sarche-Tione, with branches between 
Sarche-Riva and Male-Fucine. Fourthly, favourable consideration 
of the plans for the projected Schio-Rovereto line; the proposed 
junctions at Tione-Pinzolo and Tione- Vestone-Brescia ; the prolonga- 
tion of the Cavalese-Moena line through the Fasse Valley ; the 
junction proposed between Fucine and Edolo ; the construction of 
a line from Peschiera to Lazise, Malcesine, and Riva; the link- 
ing-upof Brescia with Riva di Salo, and of Trento with Rovereto 
on the left bank of the Adige. In connection with the abov 
schemes the Communal Council of Trentino has subsequently been 
discussing the ways and means of building a second electric gene- 
rating station on the River Sarca, to produce some 10,000 kw. 


Freshfield.—An electric workmen’s train on the Liver- 
pool-Southport line caught fire early on the morning of December 
17th, when between Ainsdale and Freshtield. The tlames were soon 
poe na and the train on reaching Freshfield was with- 

rawn, 
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Little Hulton.—Track MaInTENANCE.—It is stated that 
if the B. of T. approves the application of the South Lancashire 
Tramways Co. to increase fares, the D.C. will require an additional 
grant for the maintenance of the roads occupied by the track. But 
y also asks that the company be required to provide and maintain 
1d. stages. 


Little Lever.—ExtTensions.—The U.D.C. has suggested 
that the tramway authorities of adjoining districts should link 
up so as to provide a through service from Bolton through 
Little Lever and on to Radcliffe. The proposal has been before 
the Bolton Tramways Committee. 


London.—CentTrAL Lonpon Rar.way.—The Minister 
of Transport has extended until July, 1921, the time under the 
Central London Railway Aot, 1914, for the completion of the 
enlargement of the tunnels, &c. 

NEW TRAINS.—In connection with the efforts being made by 
the Metropolitan Railway Co. to give greater comfort to the 
travelling public, and to alleviate traffic congestion, a new type of 
train was on view for public inspection, at Baker Street Station, 
last week. The train consists of six coaches, and 100 more 
coaches of the same pattern are under construction. In each there 
are five swing doors on each side similar in pattern to those used in 
steam-driven trains. Theseating accommodation has been increased 
from 268 to 292. The seats are arranged so as to leave the 
central gangways clear, and a number of brass rails fixed to the 
seat backs take the place of the familiar straps. The train is 
also fitted with an improved device for controlling the " trip” for 
actuating the brakes in emergency, and the driver has an automatic 
‘“‘window-wiper” to enable him to have a clear view ia thick 
weather. Numerous glass wind screens extending from the backs 
of seats to the roof prevent draughts, and the heating and lighting 
have also been improved. The new train will be taken into use 
forthwith. 

On the North London Railway, in the New Year, some additional 
trains in the early morning and in the afternoon will run to and 
from Richmond and Kew Bridge, and there will also be improved 
services between Willesden and Acton and Broad Street. 

The Metropolitan District Railway Co. is applying to Parliament 
for powers to extend the Aldgate East Station. 


North Ridiog.—Licut Rartway.—The Light Railway 
Commissioners have held an ioquiry, and expressed themselves in 
favour of the proposals of Sir Robert Walker and the Trustees of 
the Land Hutton Estate, for the construction of a light railway 
having a 16 in. gauge, to serve a number of villages in Flaxton 
rural area, mainly for the transport of agricultural produce. 


Sarbiton.—ACcIDENT.—In a collision between two 
tramway cars last week, three passengers were slightly injured. 


United States.—Fare IncREASE.—Since the war, the 
New York Underground Railway Companies have been compelled 
to pay 1L0 per cent. more for operating, and have increased employ és’ 
wages by 103 per cent. In consequence, the 24d. fares will be 
shortly increased to 5d. 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—Although the Navy Department claims to 
have effected considerable improvement in the wireless service, its 
critics state that much unnecessary expense and confusion have 
been caused by the substitution in several stations of the Marconi 
‘hook-up in place of the Balsillie system originally installed. 
The Navy Department claims that thia was neces:ary. but outside 
engineers are of opinion that the alterations were a means of 
disposing of surplus appliances from the Government workshops.— 


Age. 


Norway.—The Stavanger wireless station in Norway has 
now been opened. Communication will be held with the Annapolis 
station at Washington and the Tuckerton station near Philadelphia. 
The station will be able to transmit 10,000 words daily; the rate 
will be Ore 90 per word.— Economic Review. 


South America.— An “all-American” cable between 
Montevideo and Buenos Aires was opened to traffic on Saturday. 


South Africa.—The number of telegraph offices increased 
from 1.703 to 1.738 in 1918, and the number of messages from 
6,174,888 to 6,619635. The number of telephone exchanges 
increased from 437 to 452, and the number of telephones from 
36,846 to 38,396. Trunk communication was opened during the 
year between Port Elizabeth and East London. It has been 
decided to adopt automatic working at Cape Town, Pietermaritz- 
burg, and Johannesburg.— 1. and T. Journal, 


Uruguay.—The National Council of Administration will 
shortly present a message to the Legislative Chambers asking that 
the Department of Wireless Telegraphy be authorised to contract 
for a loan of $200,000 (Uruguayan gold) from the Bank of the 
Republic, in order to carry out improvements and extensions in 
the wireless telegraphic services.— Review of the River Piate. 


CONTRACTS OPEN AND CLOSED, 


(The date given in parentheses at the end of the pa indicates 
the issue of the ELBOTRIOAL REVIEW in whi “ Oficial 
Notice" appeared.) 


‘ OPEN. 


Australia.—SyYpDNEY.—January 28th. N.S.W. Goven. 
ment Railways and Tramways. One 1,250-KW., 50-cycle turbo- 
alternator. 

February 18th. One electrically-oontrolled tower clock and 
four dials, for Sydney sub-station. Chief Electrical Engineers 
Office, 61, Hunter Street, Sydney. 

Peetu, W.A. — February 10th. P.M.G.’s Department. 340 
accumulators (schedule W.A.647.) (December 19th.) 


Barnes.—January 20th. U.D.C. Electricity Depart. 
ment. Supply of water-tube boilers. economisers, draught 
plant, turbo-alternators, condensers, air and circulating pomp, 
transformera and rotary converters. (December 12th.) 


Bedwellty.—December 29th. U.D.C. Supply and erection 
of a small sub-station equipment, au t abuat 3,000 yd. of pole line, 
(Decem ver | 9th.) 


Bootle.—January 7th. Corporation. 
under the housing scheme. (See this iasu-.) 


Wiring 34 house 


Bradford.— January 28th. Corporation. Two electric 


battery locom»%tives. (See this issue.) 


Cavan.—January 12th. Electric Light & Power Co. 
Suction gas engine and plant ; alternative tender for duplicate, 
electric generator and motor booster ; alternative tender for dupli- 
cate, generator, electric storage battery, DC. switchboard. (See 
this issue.) 


Chile—March 15th. Comision de Puertos, Santiago. 
Electrical machinery (power and lighting) for the Port ot Valparsiso. 
Comision de Puertos, Santiago, Chile. Copies of thw specifications 
can be seen at the Chilean Legation, London, between 3 and 6 p.m. 


Dundee. — January 23rd.  (‘.rporation. Electricity 
Department. Three 750-KW. converter ats; one 300 kw ditto; 
11,000 v.. E.B.T. switchboard ; two 750 KW., D.C. control panels; 
one 300-KW. ditto. (December 19th ) 


Govan (Glasgow).— December 30.b. Clyde Navigation 
Trustees. Eleoctrically-driven de-watering pumps fur Nue. 1,2 and’ 
Graving Docks, Govan. W. Bridges & Cu, Kuyineers 3, Saltem 
Hall Court, London, E.C. 4. 


Halifax.—January 5th. Electricity Department. Supply 
of stores (inoluding lighting fittings and electrical avcessories, 
cables, meters, &c.), from February lst, 1920, to March 3lat, 1921. 
(December 19th.) 


London.—IsLincTon.—January 28th. Electricity Com- 
mittee. Stores, including cables, meters, electric lamps, &c., for 13 
months. (Deoember 19th.) 

FULHAM. — January 13th. Electricity Committee. Manu 
facture, delivery and laying, complete, duct, E.H.T. cable, &c. 
between the generating stations of Fulham and Hammersmith. 
(December 19th.) 


STFPNEY. — January 22nd. Electricity Supply Committee. 
Two water-tube boilers, chimneys, economisers, &c., and ove 
5,0u0 KW. turbo-alternator, with condenser. accessories and switch- 
gear. (December 19th.) 


Manchester. —January 14th. Electricity Committee. One 
2-ton electric lorry (specification No. 23); one 10/15-cat. electric 
van (specification No. 24). (see thie issue.) 

December 29th. Electricity Committee. Three-phase, 6.600-volt. 
sub-station switchgear. Mr. F. E. Hughes, Secretary, Electricity 
Dypartment, Town Hall. 


Paris.—Six kilometres, 6-conductor gutta-percha, lead- 
covered cable. Offers to M. le Directear dea Sarvices da Depot 
Central du Matérial, 75, Boulevard, Brune, Paris. 


Rhondda, — January 5th. U.D.C. Electricity Com- 
mittee. Steel or wood poles and the completion of overhead 
lines. (December 19th.) 


Sheffield. — January 2nd. Electric Supply Depart- 
ment. Supply and laying of six-core, EH.T., split-cond 
godle (contract No. 268). (December 12th.) 


Spain.—January 25th. The Harbour Works Author: 
ties at Alicante are inviting tenders for the supply of three 
electric cranes. Particulars may be obtained from, s2d tenders are 
to be sent to, the Junta de Obras del Puerto, Alicante. 


Tynemouth. — January 12th. Electric:ty Department 
Ten 250-K.v.A. transformers, (December 19th ) 
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CLOSED. 


London,—L.C.C. Highways Committee. Laying stone- 
ware ducts, repaving, &c., in connection with the construction of 
the new tramways from Lee Green to Eltham, and in East Hill, 


Wandsworth :— 
G. I. Anderson .. sag os ee £8,846 
J. Mowlem & Co., Ltd. ee a (recom. :) ss 
G. P. Trentham, Ltd... os es cs om 10,295 
J. G. White & Co., Ltd. zs a s 18,880 
Equipment of additional cars with traction gear. The under- 
mentioned tenders, which are the lowest received for certain portions 


of the apparatus and materials aN have been accepted :— 


Brush Electrical Engineering Co., Ltd. os os £1,080 
2 z Of 1, 494 


A.B.C. Couplers, Ltd. (less 24°) .. 
Watford:—B. of G. E.L. imeta llation for the nurses’ 


quarters :— 

J. W. Bussell (accepted) .. £36 
Connare & Co. i Si a ie 87 10s. 
te ka ne 39 10s. 


Rogers & Gowlett .. 


FORTHCOMING EVENTS. 


Royal , Institution of Great Britain.—At Albemarle Street, Piccadilly, W. 
p.m. Lectures by Prof. W. H. Bragg, F.R.8. 
iea e December 81st. ‘‘ What is Sound?” 
Thursday, January Ist. “Sound & Musio.” 
Saturday, January 8rd. ‘‘ Sounds of the Country.” 


Junior institotion of Engineers.— Friday, January 2nd, 1920. At 39, Victoria 
Street, SW., At p.m. Lecturette on " Automatic Electric Weighing 


Machines as used by Machine Packers,” by Mr. V. Bims, 


NOTES. 
Educational.—Speaking as chairman at the Crystal 


Palace School of Engineering recently, on the occasion of the 
award of certificates, Mr. H. E. Stilgoe, chief engineer of the 
Metropolitan Water Board and an old student of this school, told 
the students not to specialise. The great thing was to pay every 
attention to the opportunities of training, as such opportunities 
might not come later. Men gained experience every day, but they 
did not get the chances of study later. 
specialise they lost a thorough grounding in all things apper- 
taining to civil engineering.—Daily Telegraph. 


The Electricity Sapply Bill.—The Bill, as amended in 
Committee, was considered in the House of Lords on Friday last. 
The power given to the Electricity Commissioners by Clause 3 to 
conduct experiments for the improvement of the methods of 
electric supply or of the utilisation of fuel was enlarged, on the 
motion of the Lord Chancellor, by adding “ water power,” which, 
he said, might be useful in connection with the inquiries of the 


Water Power Resources Committee. 
The Report stare was agreed to, The Bill was afterwards read 


a third time, and passed.— Zhe Timex. 

On Monday the Lords’ amendments were considered by the 
Commons, and the Bill was passed, the Government declaring its 
firm intention of pressing the postponed clauses through early 


next session, 


Electrical Workers’ Wages.—The award was issued on 
Saturday in an arbitration claim heard by the Industrial Court for 
a further war wage advance of 15s, per week for workere employed 
in the electricity undertakings in the metropolitan area, The 
Court awarded to men aged 18 and over an advance of is. a week. 
The men concerned had already received war advances up 24s. 6d.a 
week, and, in addition, those aged 21 and over had been granted a 
sae on earnings of 124 per cent. in the case of time-workers, and 

} per cent. piece-workers. 

a similar claim has been made by the Electrical Trades Union 
and other Unions for an advance of wages for electrical workers on 
railways operating in the London district. The Court awarded an 


advance of 5s. a week to men aged 18 and over. 
Inquiries. — Makers of a hand-lamp of aluminium alloy, 
marked ‘‘ W.E.F.C.O.," are asked for. 


The Physical Society’s and Optical Society’s Annual 
Exhibition.—This exhibition, which is to be held on January 7th 
and 8th, 1920, at the Imperial College of Science, South 
Kensington, will be open from 3 to 6 pm., and from 7 to 10 p.m. 
Prof. F. J. Cheshire, C.B. E., will give a discourse on “Some 
Polarisation Experiments,” at 8 p.m. on January 7th, and at 
4 p.m. on January 8th; and Prof. A. O. Rankine, D.Sc., will give 
a discourse on ‘‘ The Use of Light in the’ Transmiasion and 
Reproduction of Speech,” at 4 p.m. on January 7th, and at 8 pm. 
on January 8th. The lectures will be illustrated by experiments. 
Some 40 firms will be exhibiting, and there will also be certain 
experimental demonstrations. 

We understand that invitations have been given to the Insti- 
tution’ of Electrical Engineers, the Institution of Mechanical 
Engineers. the Faraday Society, the Wireless Society of London, 
and the Röntgen Society. Admission in all cases will be by ticket 
only, and therefore members of the societies just mentioned 
(inc:uding also the Physical and Optical Societies), desiring to 
attend the exhibition should apply to the secretary of the society 
to which they belong. Others interested shouldiapply direct to the 
Secretary of the Physical Society, National Physical Laboratory, 


Teddington, 8.W. 


If they attempted to . 


The Batti-Wallahs’ Society.—The Committee announces 
another of its informal events for Wednesday, January 7th. 
Tickets for the meal and entertainment bs. 6d., obtainable from 
Mr. A. J. Greenly, 37-38, Strand, W.C. 


Appointments Vacant.—Assistant telegraph engineer 
(£363 + £75 + 30 per cent.), for the Federated Malay States 
Government Posts and Telegraphs ; teacher of electrical engineering 
and physics (£225 to £315) for the L.C.C. School of Engineering 
and Navigation, Poplar. See our advertisement pages to-day. 


Fatality —A youth named R. A. Black was accidentally 
killed at Messrs. Gray's Shipyard, Pallion, Sunderland, on the 16th 
inst. He was jointing a wire when a 240-volt current was, without 
warning, suddenly turned on while he had the wire still in his 
hands. He was killed instantly. At the inquest, a youth named 
Marshall, who was working with deceased, said he was sent to 
attend to fuses near the switch which controlled the current forthe 
wire where Black was working. He did not turn the switch on. 
The Coroner, after hearing other evidence, said there was no doubt 
that someone had turned on the switch, but. apparently, he was 
not man enough to come forward. A verdict of " Accidental 


death ” was returned. 


A Whitley Council for London, — A Greater London 
Electrical Conference was held on Monday for the purpose of 
setting up a Greater London Arra District Council under the 
National Joint Industrial Counoil of the Electrical Industry. The 
chairman, Mr. C, P. Sparks. explained that the new District Council 
would take the place of the Joint Committee that had been in 
existence for 18 months, and had done very good work. It would 
secure joint action between employers and workpeople for safe- 
guarding the industry, There would be an equal number of repre- 
sentatives of labour and of the temployers. A resolution was 
unanimously carried that a District Council should be set up for 
the (treater London area.— ext minster Gazette. 

Automatic Sub-stations.—The Pacific Electric Railway 
Co. has recently opened a new automatic sub-station at 
Torrance, U.S.A. which has proved very successful. The 
station is started up by a predetermined voltage drop for two 

seconds in the trolley supply, the operation taking from 30 to 
40 seconds. When the normal voltage is restored the rotary 
is automatically shut down within a period, which can be 
adjusted, of from 3 to 2 minutes. By means of a thermostat 
a sustained overload will stop the rotary, which starts ap 
apain When the thermostat cools down. The rotary starting 
switch cannot close until all but the pilot brushes are raised, 
and the brushes will not lower until the D.C. voltage of the 
right polarity and strength has been built up. In the case 
of wrong polarity. the field is automatically reversed. The 
Dc. contactors which connect the rotary to the line cannot 
close until all the brushes are down on the commutator. 
Overheating is guarded against by thermostats placed in each 
bearing. The maim D.C. connector has a relay which opens 
when the contactor has made three successive attempts to 
close on a short circuit or grounded line. The opening of 
this relav shuts the station down by actuating the automatic 
control circuit. 

Motor-car Control by Wireless. — Dr. A. M. Low 
delivered an interesting lecture, under the auspices of the 
Southend and District Automobile Club, at Southend, last 
week on ©“ Tlorrors of Motor-cars.”” [ts leading feature was 
the demonstration for the first time of a special apparatus 
for controlling a car by means of wireless. The lecturer ex- 
plained that the cost of running would be prohibitive, except 
to Government departments, and be saw little hope of the 
system being perfected for many years to come. That system 
of transmitting power was, however, bound to come. An 
Interesting section of the lecture dealt with methods of examin- 
ing moving parts of cars by means of a synchronised kine- 
inatograph, some particulars of which were given in our 

‘New Devices” columns some months ago. The lecturer 
showed by a special film the movements of “different parts of 
a car engine, Which method should prove of value to designers. 


Safety First.—A chapter on “ Accident Prevention and 
Safety First ” is contributed by Mr. G. Bellhouse to the 
annual report for 1918 of H.M. Chief Inspector of Factories, 
in which he reports that during the year 1,579 fatal cases, 
53,401 accidents due to machinery, and 108,663 non-machinery 
cases Were notitied. [le considers that if a real reduction is 
to take place, it can be effected only by the joint effort of 
employers and workers in each individual trade and tactory. 
The remedy is in a wide extension of the system of safety 
committees, which have been attended by much success in 
the cases where they have been tried. The essential feature 
of the constitution of the committees is that there shall be 
joint representation of the management and of the workers. 
The representation need not necessarily be equal, but there 
are advantages In making it so; in particular, questions before 
the committee can be decided by a majority vote, whereas 
without at decisions can only be reached by agreement.. 
The comittee should publish an account of each accident 
investizated and of the causes which led to it. Experience 
shows that the publicity so obtained is of immense educational 
value, and has a marked effect on the workers whose acci- 
dents have resulted from carelessness and negligence. It 
has also the further important duty of keeping the question 
of ‘safety °” prominently before the workpeuple. 
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Institution and Lecture Notes.—lInstitution of Elec- 
trical Engineers.—Mr. J. Lythgoe delivered a lecture, on Dec. 15th, 
at the Armstrong College, Newcastle-on-Tyne, to the members of 
the NORTH-EASTERN CENTRE, upon “Electrical Developments at 
Christchurch, New Zealand.” Mr. W. Cross, district chairman, 
was in the chair. Mr. Lythgoe referred to the proposed scheme 
for the North Island, of which the transmission lines would be 
1,42] route-miles long, and there would be 29 primary sub-stations. 
The transmission pressures were 100,000, 20,000, 10,500, and 3,000 
volts. The standard voltage adopted was 400 volts three-phase 
and 230 volte single-phase. The Jecturer drew attention to the 
reat’ value and possibilities of water power in New Zealand, and 
then proceeded to speak of the electrical undertaking which 
supplied Christchurch and the neighbouring district with energy. 
In Christchurch there were 170 miles of streets and 2.000 street 
lamps in series varying in candle-power from 100 to 1,000, at 6'6 
amperes. The growth of consumers and ot load had, despite 
tHuctuations. been steady from year to year, and the weekly load 
factor last year was 58 per cent. They were now preparing to 
push electrical cooking, and they were prepared to advance loans 
to consumers for ovens, &c., repayable in two years, at 6 per cent. 
They had also recently built a municipal garage for electric vehicles, 
which were becoming increasing popular, probably because motor 
spirit was dear and electrical energy was cheap. The garage was 
constructed to hold 60 cars, and before he left they had 38 in it, 
and good prospects. Their terms for charging and maintaining a 
half-ton Walker electric wagon were £40 per annum ; for a one-ton 
vehicle, £45 ; and for a five-ton one, £35. 


Junior Institution of Engineers.—In his presidential address to 
the Midland Section on December 2nd, Prof. F. W. Burstall dealt 
with ‘The Professional Status of the Engineer.” Regarding the 
position of the engineer in a civilised community as comparable 
only with the position occupied by the physician and surgeon, he 
outlined the development of the older profession of medicine, 
pointing out that the protection of the public demanded that 
Parliament should take cognisance of the training and registration 
of the medical man „and it was for this reason that at present the 
profession of medicine and surgery was & more remunerative and 
respectable one than that of engineering. He doubted whether 
either the knowledge or the intellectual capacity of the average 
medical man waa so high as that of the average professional 
engineer, but the doctor had the great merit of being a member of 
a powerful and close corporation whose powers and duties were 
laid down by Acta of Parliament, and the conduct of his pro- 
fessional duties was watched over by a body whose duty it was to 
exact a high standard of professional conduct. It was only within 
the last. 70 years that the immense importance of engineering skill 
to a civilised community had been fully realised, and the demand 
for engineers came with such rapidity as to prevent the organisa- 
-tion of suitable means for training young men, To-day, however, 
the importance of highly-skilled engineering men could hardly be 
exaggerated. The difficulty was, however, to organise any such 
body as that which looked after the interests of medicine, the 
reason being that there was a very much greater number of types 
of mind required for engineering than for medicine. Without 
some attempt at such an organisation. it was quite certain that the 
engineer would never rank as highly in the estimation of the 
general public as if he were one of an organised and disciplined 
army. In the future, all engineers would receive a scientific 
education before they entered upon the commercial and manu- 
facturing side of their profession. It would seem, considering the 
great responsibility of the engineer, that he would be a man held 
in high esteem, and put into positions of responsibility. Unfor- 
tunately this was not the case ; this was largely due to the fact 
that our governing classes had been almost wholly drawn from 
the public schools and the older Universities. Their studies had 
been of a literary and humanistic kind, and most of them had little 
knowledge, and no sympathy for scientific power. Another reason 
why the engineer was not more powerful, was that he was an 
isolated individual. He was not a member of a powerful corpora- 
tion such as that of medicine; he was not forced to qualify 
in his profession like the solicitor and barrister. The only method 
that would overcome these difficulties, was the formation of some 
corporation which would insist upon a standard of qualifications 
for its members, which would be cognisant of the behaviour of its 
members in professional matters, and which would lay down rules 
with regard to the remuneration which its members should 
accept; in other words, that the scientific members of the 
engineering profession should form a Trade Union of a similar type 
to that of the medical profession. 


Barrow and District Association of Engineers.—At a general 
meeting of the Association, on December 12th, Mr. Frank W. 
Skinner, A.M.LE.E., gave a lecture on “ Electric-Arc Welding.” 
The first part of his paper dealt with the characteristics of arcs 
when either carbon or metal electrodes were employed, and the 
speaker said that, owing to these characteristics, it was necessary 
to provide a voltage acroas the arc which would approximately 
vary in direct proportion to the current. The various means that 
were adopted to secure this were described, and the inefficiency of 
the usual method of introducing a resistance in series with the arc 
was emphasised. Mr. Skinner showed that a great increase of 
electrical etliciency could be obtained by the use of special machines 
having inverse compound-wound systems. The employment of a 
Daysohm magnetic clutch also tended to greater efficiency. The 
speaker was of the opinion that, except in special cases, covered 
electrodes producing a liquid flux were inferior to those supplying 
a gaseous flux, on account of the greater speed in welding obtain- 
able by the use of the latter type, as well as the risk of slag 
inclusions in the weld which attended the use of liquid flux. 


The second part of the paper was devoted to comparative costs 
and strengths of welded joints, and to the progress made in this 
direction. The lecture was illustrated by means of lantern slides. 


Edinburgh Electrical Soclety.—The third general meeting of 
this Society was held at the Philosophical Institution, Edinburgh, 
on December 10th, when a paper on *“ The Repair and Maintenance 
of A.C. and D.C. Machines” was read by Mr. James Walker, of Messrs. 
Brunton, Musselburgh. The author exhibited a large number of 
lantern slides illustrating machines at various stages of repair, and 
showing some of his own devices for overcoming common defects 
and troubles met with on motors and controllers. There waa a 
good discussion, and many new members were enrolled. 


Association of Mining Electrical Engineers.—The members of 
the West of Scotland Branch recently visited the Dalmarnock 
power station, which is now nearing completion. After the visit 
a social gathering was held at the Trades House. 


Society of Englneers.—The Council has awarded the President's 
Gold Medal to Mr. Alfred S. E. Ackermann, for his paper on 
“ Experiments with Clay in Its Relation to Piles °`; and the 
Bessemer Premier to Mr. E. O. Bannister for his paper on "Heat 
Treatment of Steel,” value £5 5s. 


Bolton Engineers’ Association..—Members have been addressed 
by Mr. Sam Bury, on “Central Electric Station Supply r. 
Privately-Owned Plant.” Mr. Bury showed that in some instances 
economy would be obtained from central station supply, but also 
pointed out that there was something to be said on behalf of 
privately-owned reciprocating engine plant. l 


Society of Technical Engineers. -At a meeting of the Woolwich 
Branch on December 12th, at which Dr. Crowley took the chair, 
an address was given on “The Proper Position of the Engineer 
in Industrial and Political Circles” by Mr. E. C. de Segundo, 
A MInst.C.E. In his remarks from the chair, Dr. Crowley stated 
that, “in his opinion, engineers should take a keen interest in 
political problems, and do all in their power to educate those 
subordinate to them in the duties of citizenship and the necessity 
for increased productivity in the industry. This was one of the 
objects for which the Society of Technical Engineers was founded, 
and was just as important as the improvement of the engineer's 
status, which should be accomplished by legitimate means.” 


Piant Life—The Bose Research Institute, at Calcutta, 
of which Sir Jagadis Chandra Bose is director and founder, was 
dedicated to the nation in November, 1917. As far as accom- 
modation will permit, ite facilities are available to workers of all 
countries. The Institute includes an experimental station at 
Sijberea, on the Ganges, and the research station, Glen Eden, at 
Darjeeling. Here, as at Calcutta, are carried on investigations 
aiming at the discovery of the laws of growth of plants. Sir 
Jagadia’s investigations into living plant life, some of which he 
demonstrated at the India Office on December loth, have estab- 
lished remarkable similarities in plant and in human life. Indeed, 
plants have been shown to possess a wider range of sensibility than 
human beings. The latter are unable to perceive signals through 
space, but Sir Jagadis has been successful in making the plant 
itself record the message received through wireless signalling. 
One experiment consisted in placing a leaf picked from a pot 
plant of celamen on the magnetic needle of the crescograph, 
one of Sir Jagadis’s own inventions. From the mirror attached to 
the needle a spot of light appeared at once on the acreen, and 
moved backwards and forwards across the latter at the rate of 
10 ft. in 12 seconds. The actual rate of the plant's pulsation was 
100,00Uth part of an inch per second. When the leaf was 
stimulated with an electric current the pulsations and the spot of 
light were quickened. ** There is nothing in the animal which has 
not been forestalled in the plant,” said the lecturer. “When a 
plant is placed in unhappy conditions, as in a bath of hot water, 


the time comes when it struggles and dies, and its struggles are the 
same as in the animal.” . 


The I.E.£. Wiring Rules.—The Council of the Insti- 
tution of Electrical Engineers has approved the following recom- 
mendation of the Wiring Rules Committee :— 

“That Wiring Rule 39 be amended to read as follows :— . 

“39, Except for wiring fittings, the cross-sectional area 
(Table, Col. 2) of any copper conductor must not be less than 
y'vOL6 sq. in. (1/044 in.) The cross-sectional area of fittings 
wires must not be less than 0°0010 sq. in. (1/'036 in.).” 

The matter is one of importance in view of the introduction of 
the new standard sizes, and the question has been raised in 
correspondence with the Institution and in the Press. 

A complete revision of the Wiring Rules is in hand, and the 
Committee will be glad to receive suggestions (in the form of 
specific amendments) for consideration during the revision. 
Suggestions should be addressed to the Secretary of the Institution, 


1, Albemarle Street, London. W.1. Many valuable suggestions 
have already been received. 


Coal Rebate.—A committee, consisting of Mr. Roger T. 
Smith, President I.E.E. (chairman), and representatives of The 
Incorporated Municipal Electrical Association, The Incorporated 
Aseociation of Electric Power Companies, The Conference of Chief 
Otticials of London Electric Supply Companies, and The Provincial 
Electric Supply Committee of the United Kingdom, has had 
several interviews with the Coal Controller, and has drawn up & 
memorandum to show how the reduction to be made to electricity 
consumers to correspond with the 10s. reduction in the price of 
coal is to be carried out. A number of meetings have been held. 
It is hoped that the memorandum will be available for diatridation 


to the various electricity supply undertakings immediately after 
the Christmas holidays. 
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Christmas at St. George’s Hall.—In his Yulstide 
holiday programine at St. George’s Hall, Langham Place, 
Mr. Nevil Maskelyne gives a place to an electrical display 
by “ON, the Unknown,” who, among other achievements, 
manufactures ozone, and, with the aid of an imposing display 
of electrical apparatus, passes current at a pressure said to 
be 2) millon volts through the body of a lady, Iyhts cigar- 
ettes from a teaspoon placed on her tongue, and performs 
other spectacular expernnents familhar to workers with high- 
frequeney currents. Me. Sivori levey is present with his 
musieal oinerrvinakers ©“ The Smilers,’ and Mr. Oswald 
Williatns performs new magical experiments. 


Stalybridge Electricity Supply.—A serious position has 
arisen owing to a dispute with the shift engineers at the 
electric generating station of the Stalybridge, Hyde, Mossley 
and Dukinfield ‘Lrannways and Electricity “Board. Less han 
a dozen men are concerned in the dispute, which is under- 
stood to have arisen over an application for an advance in 
wages Which the men made in Octover last. This the Generat- 
ing Station Committe: agreed to, but the men are now asking 
that the advance should come into operation as from February 
or March bist, as was done in the case of electrical engineers 
iu the employ of London companies. The cominittee has offered 
to o to arbitration on the matter, but this the men will not 
accept, and they have resigned, with the result that the supply 
to malls, we. has been greatly curtailed. 

As We go to press we have received from Mr. W. Arthur 
Jones, AM.LEB.E.. general secretary of the Electrical Power 
Bngineers” Association, the following communication : 

May Lobe allowed the hospitality. of your columns tn refer 
to the statements published by Mr. R. Blackmore, engineer- 
In-clnef to the Stalybridge, Hyde, Mossley, and Dukinfield 
Tramways and Electricity Board, upon the causes of the 
present failure of the above supply, and to correct some of 
the i inaccuracies contained therein. 

Mr. Blackmore states that the interruption bas been caused 
by the resignations of the shift engineers owing to differences 
on the question of wages. Whilst this is one of the differences, 
it is not the only one, neither is it the cause of the present 
trouble. It is, however, as a contributory factor, a matter 
upon which both sides should be heard. 

The Electrical Power Engineers’ Association in October, 
191S, made a claim upon all electricity supply undertakings 
in the United Kingdom for certain inereases in salary. After 
negotiations with the Standing Conference of Electricity 
Supply Assoeiations—the then only national body representing 
employers in the electricity supply industry—the claim was, 
on the advice of the Ministry of Labour, referred to arbitra- 
tion. The Ministry of Labour further supported this advice 
by recommending all undertakings to agree to arbitration, 
The Stalybridge undertaking, of which Mr. Blackmore is chief 
engineer, did not act upon the advice given by the Ministry 
of Labour. 

The result of the arbitratipn was to give the Association 
all that it asked for, thus indicating the reasonableness of the 
claim made. : 

The Stalybridge Joint Board paid to the employés concerned 
certain increases under this award, but owing to the method 
adopted by the Board, such increases were not in accordance 
with the terms of the award. 

We have since May last endeavoured to get from Mr. Black- 
more some satisfaction upon this matter, but without success; 
as a consequence the aid of the Ministry of Labour has been 
invoked to settle by arbitration. Mr. Blackinore will only 
consent to this procedure if other matters which are not con- 
nected with this question are also referred to arbitration. 
To this the employes concerned will not assent, and after 
examination of all the circumstances, this Association has 
agreed to this decision. 

These other matters relate to the conditions of employment 


‘of staff engineers at Staivbridge. and we say, without fear 


of contradiction, that such conditions are without parallel in 
the United Kingdom. Stalybridge as a generating station ts 
considerably above the average size, vet the amount of assist- 
ance given to the shift engineers is far less than is usually 
provided in a station of half the capacity. The engineers at 
Stalybridge are paid by the hour, and during periods of sick- 
ness their “salary ’’ is stopped, although the other engineers 
have to work extra time to carry out the necessary duties. 
During 1918 the excessive overtime that had to be worked by 
the shift engineers to obtain their ‘“‘ holidays” caused each 
of them to be laid up for certain periods. Tn June, 1919, 
these engineers desired’ to prevent a repetition of this, and 
requested Mr. Blackmore to provide extra assistance. Mr. 
Blackmore’s reply was that ‘if anv engineer is not of sufti- 
ciently robust health to carry out his duties properly, T shall 
he pleased to release him from further duty if he will send 
in his resignation.’ , 

The engineers at Stalvbridge have taken this advice. Tay 
have been unable. either through their own efforts or by the 
md of this Association to secure a change in these conditions, 
und so they have heen compelled to resign their positions, 
rather than prejudice their health and prospects bv remaining. 
We, as an association, have investigated this matter. and are 
recommending all our members not to accept any post at 
Stulvbridge under the present conditions. 

Mr. Blackmore suggests that he is willmg to arbitrate upon 


‘this matter. This is something. Hitherto our correspondence 


with Mr. Blackmore has been notable for the curt nature of 
his replies, and the lack of any indication of a willingness to 
negotiate upon the matters raised. We cannot agree to arbi- 
trate upon this matter until Mr. Blackmore, or more properly 
the Joint Board, makes some proposal upon the matter at 
Issue, su that the arbitrator can adjudicate. We have had 
ho proposals from Mr. Blaekiaore, neither has there been any 
conference between Mr. Blackmore and the othcials of this 
Association. 

In conclusion, may L point out that eisht engineers are 
affected by this dispute. These engineers resigned their posi- 
tions in accordance with the terms of their engagement ; live 
men gave 14 days’ notice, and three men gave seven days’ 
notice. Your readers will appreciate that there is nothing 
of the nature of a ` lightning strike ” in connection with this 
dispute, and further, that the management had ample warning 
of what was likely to happen. 

The sole cause of the present trouble is the irreconcilable 
attitude displayed by the engineer-in-chief, but the responsi- 
bility must also be shared by “the Joint Board, who, as owners 
of the undertaking, do not appear to have realised their 
responsibilities. We suggest that the Joint Board should 
assert their authority to settle this dispute, so that the great 
loss to the community now in operation may be discontinued. 
—W. ARTHUR JONES. 


The Training of Ex-service Men.—The receipt of appli- 
cations for training under the training grants scheme for higher 
a ‘ation and training of ex-officers and imen of sihnilar educa- 
tional qualifications will be closed as follows: Applicants who 
were demobilised before October Ist last must lodge their 
applications on or before December 31st next. Applicants de- 
mobilised on or after October Ist last must lodge their appli- 
cations within three months of demobilisation, and in any ease 
not later than June 80th, t920. These date Inmits will apply 
to the higher Government training grants scheme as adminis- 
tered. by the Appointments Department of the Ministry of 
Labour. the Educational Departinents of England, Seotland, 
and Ireland, and the Boards of Agriculture.— Daily Telegraph. 


Secret Telephony.—A note on the above subject was con- 
tributed by Mr. E. Poirson to the French Academy of Sciences 
in July last. If in a telephone circuit periodic interruptions 
are set up of equal duration to those of the non-interruptions, 
the change in the voice no longer takes place ahove 2,000 
interruptions per second. ‘The shorter the period of interrup- 
tion, the less the voice is altered. Tf the current is reversed 
with a commutator, the spoken word becomes incomprehen- 
sible; but becomes intelligible again when the current is coni- 
mutated simultaneously in both stations. It is only necessary 
to effect synchronisin: between the reversing and rectifying 
year. These conditions are satisfied in the ervptoform which 
is used for secret telephony. aud which has been elaborated at 
the laboratories of the ` Radotélégraphie Militaire.” —fTech- 
nical Review. 


Tight -joint Electric Welding. as E. Murray. 
Junr., of Brooklyn, N.Y., claims in two recently granted 
patents, important improvements in electrice welding. Elec- 
trically-welded joints possessing a strength equal to that of 
the integral mass of the same material of like cross-sectional 
arca can, he claims, be produced by subjecting the badies to 
be welded to a current of a very high ampere strength for a 
very short time. For small areas a current of about 5,000 
amperes is used. The duration of this large current should 
be about one second for an area of 5 sq. in., and from two 
to three seconds for an area of 10 sq. in. To insure a good 
weld, all that is necessary is to inerease the strength of the 
current until perfect union 1s effected.—Technical Review. 

Wireless Telegraphy. —The theory and use of wireless 
direction-finding apparatus is considered by Capt. A. S. 
Blatterman, U.S. Army, In an Important paper printed m the 
Journal of the Franklin Ínstitute. In J917 and 1915 an in- 
vestigation Was carried out in the U.S. wireless laboratories to 
determine the most efhctent shape of coil to receive signals 
directly which are sometimes heard when the antenna is dis- 
connected from the apparatus. An investigation was also 
made of the most efficient shape of coil for direetion finding, 
as the loudness of the signals varies with the position of the 
cou, Elementary theory would indicate that the coil would 
be more effective the larger its cross section and the greater its 
time constant. Further, it would appear that the loudness of 
the siunals was inversely proportional to the square of the 
wave length. This, however, is not the case. The experi- 
ments recorded in this paper prove that there 1s a certain size 
of coil which gives the best results for a given wave-length, 
This was traced to the fact that the resistance of the coil varies 
with the wave-length. For very long wave-lenuths the resist- 
ance has its ordinary value. As the wave-length is shortened, 
and. therefore, as the frequenev is increased, the resistance in- 
creases slowly until it is two or three times its ordinary value, 
and it then inereases with reat rapidity. This effect makes 
the reception bad at bigh Frequencies. There is, therefore, a 
certain sized coil which produces the best effects. The results 
of the experiments described prove this conclusively. A thor- 
ough investigation was also made of the directional characteris. 
tics of this type of receiver, and many curious properties 
depending on its height above the ground were discovered. 
Using a properly constructed esil in an ordinary room and a 
seven-stage amplifier, the sicnals issued by all the high-power 
European stations could easily be heard. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station and Tramway Officials.—After an animated 
discussion by the Blackburn Committee on the question of the 
salary of the electrical engineer, MrR. P. P. WHEELWRIGHT, a 
recommendation to the Council to increase the salary from £800 
to £1,000 a year was carried by a majority of one. 

Mr. G. C. MILNES, manager of the Lancaster Corporation elec- 
tricity undertaking, has had his salary increased to £500, but will 
not devote any time to the tramways after February. 

Southampton T.C. has appointed Mr. J. BRIERLEY, traffic super- 
intendent of the Rhondda Valley Tramways, as tramway trattic 
manager at a salary of £300 a year. 

On Saturday, December 13th, Mr. H. J. DEAN, A.M.LEE., 
district mains engineer, was presented with a silver stop watch 
and an oak biscuit barrel by Mr. E. Cross, the engineer and general 
manager. on behalf of the staff and workmen of the Rotherham 
Corporation Electricity Department, on his leaving the Department 
to commence business as an electrical and mechanical engineer in 
Rotherham. 

Mr. A. FopEN has resigned his position as engineer-in-charge 
with the Trafford Power & Light Supply Co., Ltd., Trafford Park, 
to take up a post on the staff of the Metropolitan-Vickers Elec- 
trical Co., Ltd., Trafford Park. 

General.— The Times states that COLONEL Sirk ANDREW M. J. 
OGILVIE, K.B.E., C.B., R.E., Joint Second Secretary of the Post 
Office since 1914, will retire from his official duties at the end of 
the month. He has been concerned chiefly with the work of the 
telephone and telegraph services. He took a prominent part in 
the arbitration on the transfer of the National Telephone Com- 
pany's system to the Post Office in 1911. In addition to his Post 
Office appointment, Sir Andrew was made Director of Army Signals 
(Home Defence) in 1914, and during the war he was largely 
occupied in arranging for the provision of telephonic and tele- 
graphic communications for the Forces in Great Britain, including 
anti-aircraft defence lines and air raid warnings. He also arranged 
for the Post Office to supply telegraph and telephone stores for the 
Army Signal Service of all the forces oversea. 

The Times understands that Mr. GRANT ROBERTSON, of All 
Soul's College, Oxford, is to be appointed Principal of Birmingham 
University in succession to Sir Oliver Lodge. resigned. 

The Morning Post says that Prof. RONTGEN, the discoverer of the 
X-rays, who is 75, is resigning from his post as lecturer at Munich 
University and as Director of the Physical Institute. 

Mr. C. SYLVESTER, A.M.LE.E., A.M.I.M.E., of Coventry, sails on 
January 5th to take up an appointinent as chief electrical engineer 
to the Jamaica Times, Ltd., Jamaica, British West Indies. 

It in announoed that SiR HENRY BARINGTON SMITH has been 
vlected a director of the British Trade Corporation, and has been 
appointed deputy-governor. 

ALDERMAN WM. THOMPSON has resigned the chairmanship of 
Blackburn Electricity and Tramways Committee after 25 years’ 
presidency. He is 85 years of ave. 

Mr. H. GORDON WRIGHT, Secretary with the Edinburgh Cor- 
poration Electricity Supply Department (and chairman of the 
scottish Division of the Electricity Supply Commercial Association), 
was on Saturday presented with a case of vold-mounted pipes by 
the Clerical Staff of the Electricity Department, on the occasion 
of his leaving to take up a responsible position abroad. 


Obituary, — The interment of the late Mr. Wm. 
CONNER, elder son of Mr. James Conner, O.B.E., general works 
manager of Messrs. Dick, Kerr & Co.'s Works at Preston, was 
attended by Mr. W. Rutherford, joint managing director, along 
with Mr. O. T.Gibb and other representatives from the Kilmarnock 
Works, the Manchester oflice, and members of the Preston staff 
and employés. Wreaths were sent by the shop foremen, shop 
stewards, and employés connected with Dick, Kerr’s Works, as well 
as from other works’ staffs. 

Mr. J. HABTLEY WICKSTEED.—The death took place at Leeds, 
on December lth, of Mr. J. Hartley Wicksteed, chairman of the 
firm of Joshua Buckton & Co., Ltd., engineers and tool makers, 
Leeds. He was the president of the Association of Yorkshire 
Students of the Institution of Civil Engineers in 1905, and two 
years previous!y was also president of the Institution of Mechanical 
Engineers when it met in Leeds. 


Will.—The late Mr. F. A. BEVAN, the banker, who was 
chairman of the Anglo-American Telegraph Co., and a director of 
the Eastern Extension, &c., Telegraph Co., left £410,879 gross and 
£315,061 net personalty. ) 


NEW COMPANIES REGISTERED. 


Engineering Employment Bureau, Ltd. (161.570) —Pri- 
vate company. Registered December 12th. Capital. £5.000 in £1 shares To 
tike over the business carried on at 234, Strand. W.C., as the °° Engineering 
ard Commercial Employment Bureau. The subscribers (cach with one share) 
are: A. E. Whitehead, 24, The Drive, Walthamstow, E 17, superintendent of 
Vabour; W. A. Willmott. 114. Holmleigh Road. Stamford Hill. works 


manager, R S. Pearce, 7, Sedgeford Road, Shepherd's Rush, W.. labour ’ 


superintendent; W. Sheriff. R. The Promenade, Palmers Green, N., engineer. 
The first directors are: F. J. West and P. Morris ¢both permanent) and A. E. 
Whitehead, W. A. Willmott. R. S Pearce, W. Sheriff, and A. E. Flacktield. 
Reyisterel office : 234, Strand, W.C. 


Premier Electric Welding Co. (Newcastle), Ltd. 
(161,692).—Private company. Registered) December 12th. Capital, £60,000 in 
£1 shares. Fo carry on the business of welders of metals and other sub- 
stances by electrical, oxy-acetylene or other process, marine, electrical and 
Keneral engineers, ship builders and repairers, &c. The subscribers (each 
with one share) are: Capt. J. G. de O. Coke, R.N.. Bank Buildings, St. 
James” Street, SW., A. L. Haggerty, Bank Buildings, St. James’ Street, 
S.W. The subscribers are to appoint the first directors. Solicitors: Bircham 
A Co., 46, Parliament Street, S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 
Splitdorf Electrical Co. of London, Ltd.—Satisfaction re- 


Risterel October 3ist, TINY. to the ement of £5,000, of charge for £15,000, 
registered October lith, 1919. 


CITY NOTES, 


At the annual meeting, held on Thurs- 

India Rubber, day last week, at the ottices, 100, Cannon 
Gutta Percha & Street, B.C., Major Leonard Darwin said it 
lelegraph would be seen that the board had been 
Works vo., Ltd. able not only to provide an ample reserve 
against excess profits duty and income tax, 

but also to add about £10,000 to the carry forward, which 
how stood at just over £100,000. That was not at all an 
unsatisfactory position considering that the year in question, 
With the exception of the first six weeks, was one of transi- 
tion from war work to peace work. Last year he touched 
on the difficulties that lay before them in that transition 
period. Those of their home competitors who did Jess war 
work than themselves—nearly 95 per cent. of their work 
Was War work—had been able to establish themselves in their 
home markets, while neutral countries had reaped a similar 
advantage in their foreign markets. To take only one, 
though a Very inportant, part of their output in peace tine, 
they had practically to sacrifice their motor and cycle trade 
m order to turn out the very large number of aeroplane 
Wheels and tires which were required of them. They made 
exhaustive experiments at their own expense with the view 
of producing: the types of wheels and tires best suited for 
aeroplanes, and to withstand the various shocks, strains, and 
conditions to whieh they were subjected. ‘They anticipated 
the numbers required, which would not otherwise have been 
supplied in the necessary quantities, nor by the time they 
were Wanted, and they ended by fittings wheels and tires 
according. to the designs they had perfected, to practically 
every aeroplane manufactured in this countiy. As a proof 
of the satisfaction given by those designs, he might mention 
that they were bemy considered by the American Govern- 
ment as the standards for their machines. That was a great 
success for their designing and engineering staffs, but the 
greater the success the more difficult. was the position in 
Which they found themselves at the cessation of hostilities. 
After devoting so much time and material to increasing the 
output, and at the very height of their production, orders 
from the Govermment suddenly ceased, and the numbers 
required weekly dropped to a fortieth part of the war demand. 
Aeroplane tire machinery lay idle, and their motor and cycle 
tire plant had to be restored to its pre-war efliciency. He 
said at the last general meeting that the period of recon- 
struction which lay before them gave rise to no little anxiety, 
and that the results of the year might well prove disappoint- 
ing. He thought it was satisfactory to have passed through 
the ordeal as well as they had done. Of course, their ditti- 
culties were not over yet. The war and aftec-war conditions 
had had the effect of advancing prices of labour, and, gener- 
ally speaking, of all materials, by a very considerable per- 
centage, and there was no indication at present how tong 
such a condition was likely to last. At the present time, com- 
pared with pre-war prices, coal had advanced nearly 200 per 
cent., cotton (of which they were large users) 350 per cent.. 
and other materials (with the exception of rubber) in some- 
What similar proportions. New machinery, tools and appli- 
ances, and the cost of repairs and maintenance of plant, had 
advanced T50 per cent., and building. as shown by their Burton 
works, might be taken to bave advanced 200 per cent. m 
cost. Added to that. the average weekly earnings of the 
workers, both male and female, had advanced by approxi- 
mately TOO) per eent., and thst notwithstanding that the 
working hours in the factory had been redueed from 39 
to 47 per week. Those greatly increased costs would shortly 
involve the raising of fresh capital. and the question was 
how engaging the attention of the directors. Tn France. m 
spite of the difficulties arising out of the labour unrest, added 
to the high price of coal on the Continent. and, indeed. the 
Mfhenlty of getting coal at ant priwe, ther Fersan works 
had had a satisfactory vear. and the small factors in Toulouse 
was prong a wood investment Their foreten bransbes hed 
also done well. although thev had heen homrered by their 
mabihty to turn ont all the goods for which thev asked. 
There was one other matter connected with the pact histerv 
of the company to which he wished to allude. Since the 
war began be had on nore than one occasion said that tbey 
had been doing work for the French Government, but ne 
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gave no details. Early in the war they were employed in 
ulverting the German Mmden-leneriffe cable into St. Nazaire, 
and in waking several repairs to trench Government cables; 
dangerous work which ended more than two years afterwards 
with the sinking of their ship and the accompanying French 
man-of-war in funchal Harvour, Madeira, by a German 
submarine. Kar the most nuportant work accomplished by 
the Dacia, under the supervision of-subinarine cable engineers, 
Mr. Crawford and Mi. Robinson successively, was tne diver- 
sion of the rest of the German kimden-lencriffe cable so as 
to connect Brest with Casablanca, in Morocco, and the diver- 
sion of the German ‘Lenerite-Monrovia cable su as to connect 
Morocco with Senegal. ‘Lhe Himden-Leneriffe cable was frst 
cut off Brest, a length picked up and relaid into Brest. ‘Lhe 
same operation on a larger scale was then performed off 
Casablanca, with the result that after the necessary con- 
nections had been made, this second portion of the German 
Emden- eneriffe cable was converted into a French Brest- 
Casablanca cable. Similar work was carried out on the 
German ‘Leneriffe-Monrovia cable, thus extending the French 
cable from Casablanca to Dakar im Senegal. Their cable 
engineers, Mr. Crawford and Mr. Robinson, after fully con- 
sidering the difficulties, held that those were possible opera- 
tions; there were no signs that any other English expert, 
whether governmental or in private employment, shared Jn 
this view; Whilst the electrical advisers to the French Govern- 
ment declared the scheme to be impracticable owing to the 
depth in which the cable lay. Imagine fishing for a cable 
in pitch darkness—not that any light at the bottom could have 
made matters easier—the cable lying about as far below the 
ship as was the Tower of London froin Buckingham Palace; 
imagine trying to cut the cable in these circumstances 1n 
the hope of being able to haul up one of the two ends thus 
set free, to the surface; imagine pulling it up vertically 
through these nearly three miles of water, then steaming 
away whilst continuing to drag up the cable from the bottom, 
coiling it up on board without any kinks or unperceived 
injuries, and finally relaying it exactly where required; 
imagine all this, and scepticism as to the possibility of success 
became more than excusable. If their information was cor- 
rect, that remarkable performance was absolutely unique 
in the history of submarine cable enterprise, and that 
whether they looked to the length of the cable lifted, 1,200 
miles, or to the average depth of the water in which it lay. 
Their staff without exception worked splendidly, but the chief 
credit for the success must be awarded to their managing 
director, Mr. C. H. Gray. He conceived the scheme and 
advised the board to take the risks involved; he persuaded 
the French Government to neglect the doubts expressed by 
their expert advisers; and he inspired all hands with the 
zeal essential for such a feat. Tle was glad to say that the 
position Was fully realised by the French Government, for the 
Foreign Office had recently transmitted to Mr. Gray the Cross 
of Chevalier of the Jegion of Tlonour, which had been 
awarded to him by the President of the French Repubhe for 
services during the war. He knew they would all join with 
him in giving Mr. Gray their hearty congratulations. 

Mr. C. H. Gray, in secondings the motion, said he wished 
to thank the chairman for his kindly references to the work 
done by the staff. 

Replying to a number of questions, the CHAIRMAN said that 
as yet the board had not decided anvthing with regard to the 
proposed issue of further capital. The £500,000 reserve fund 
was entirely invested in their own works, and there was no 
cash to spare, so there was no possibility of their issuing 
bonus shares, as that would only involve the issue of still 
further capital. 

The report was adopted, and a cordial vote of thanks was 
accorded the chairman, directors and staff for their services. 


Sir J. Denison Pender, presiding at the 

Western Tele- meeting on December 17th, after referring 
graph Co., to the increased revenue, said that al- 
fta. though in the report £450,000) had begn 
transferred to the general reserve fund, it 

had been debited with £600,000 being part of the cost of the 
manufacture and installation of new cables. That £600,000 
was only a portion of the amount involved by their pro- 
gramme. Since the last meeting they had made an agree- 
ment with the Western Union Cable Co. whereby 
that company would join the Western company's new 
cablo from Brazil at the Island of Barbados with a 
cable from Florida, thus forming the shortest and most 
direct communication between the River Plate. Brazil, and 
the United States. These cables would be of sufficient power, 
and be equipped with a system of working to enable these 
two companies to deal with even a far larger volume of tratte 
than was contemplated to develop for some considerable time, 
thus providing the nations of South and North America with 
a service which had become a commercial necessity in these 
times. The new cable between the Tsiand of Ascension and 
Rio de Janeiro was successtuliv laid in September last. and 
had somewhat relieved the ditticulties experienced through the 
interruption of the original cable to Brazil, nearly 2} vears 
ago. It was impossible to arrange the manufacture of the 
necessary cable to lay the new and to repair the old 
line. and the former was considered of much greater import- 
ance, and therefore was carried out first. They had nut on 
order 1,000 nautical miles of cable to renew partially this old 
line, but would not be able to obtain delivery and charter a 


suitable vessel to carry out the work until later, the demand 
for cables elsewhere being now so great. ‘The threatened 
colupetition would come into force within the next few 
months, when rival cables would be laid by the Central and 
South American Co. between Rio de Janeiro and Santos and 
Uruguay. Before the war they had just commenced to renew 
certain of the original cables alone the Brazilian coast. This 
policy had necessarily been suspended for the last five years, 
as owing to the dithculty in acquiring cable, and the great 
risk of transport, which was also most difficult to secure, it 
Was absolutely essential to conserve their stocks of cable at 
the foreign stations. These renewals were now more neces- 
sary than ever, and would be effected as soon as circumstances 
permitted by their own cable ships stationed on the coast. The 
company was the holder of all the preference shares and 93 
per cent. of the ordinary shares of the West Coast of America 
Co. Which owned a single line of cables along the Chilean and 
Peruvian coasts as far as Lima, and which company was con- 
nected to their system on the East Coast by land lines over 
the Andes from Valparaiso to Buenos Aires. Although the 
total cable capacity of that company and the Western Co.'s 
competitors, the Central and South American Co. on that 
coast was ample for all requirements, the competition was 
such that he must foreshadow the necessity in the interests 
of the West Coast Co. and the Western Co. of considerable 
expenditure, not only in strengthening the existing communi- 
cations, but in extending the cables farther north. A further 
£1,500,000 would be expended in the near future, apart from 
the cost of extensions on the Chilean and Peruvian coasts. 
The original cables had been submerged for many years, and 
it was certain that heavy renewals would have to be effected 
sooner or later. 


Aron Electricity Meter, Ltd.—Mr. H. Kahn presided at 
the annual meeting, on December 19th, owing to the absence 
of Sir James Pender abroad for reasons of health. The chair- 
man mentioned that Mr. H. Hirst was also away on the 
Continent on business, partly connected with this company’s 
affairs. He had hoped that Mr. Hirst would have been back 
in time to give definite information respecting their continen- 
tal interests. Their chief assets consisted of the factories in 
Schweidnitz and Charlottenberg, which were incorporated into 
a German company in which the Aron Co. held all the shares. 
Those shares were sold after the outbreak of war by the 
German Public Trustee to German subjects. Their claim on 
the British Government for their book value plus goodwill 
had not yet been adjudicated upon. The company also had 
a faetory in Vienna similarly constituted; that company also 
ran the Hungarian branch at Budapest, whieh, after having 
been in Soviet Government hands, was now working again 
under its own administration. ‘The French company was 
being Liqnidated as there were no prospects of it ever be- 
coming a valuable asset. The Belgian branch, whose. shares 
were held by the French company, had had most of its 
realisable assets confiscated by the Germans, and a case had 
been lodged with the French Government. The Italian 
branch shares were held by the German company. Possibly 
some arrangement might be made for it to be worked for 
the benefit of the English company. ‘The Madrid branch, 
which had also been directly managed by the German com- 
pany, would also have to be adjusted when the settlement 
was made. The English factory had made sufficient profits 
to pay interest on debentures and unsecured loan, and head 
office expenses. The chairman thought that the current year 
would yield even better results than during the last few 
years. The future of the company was dependent upon the 
result of the adjudication of their claims against the British 
Government for the loss of their German assets. The report 
was adopted. 


Cape Electric Tramways, Ltd.—Mr. L. Breitmever pre- 
sided at the annual meeting in London on December 17th. 
He said that the Cape Town and Port Elizabeth systems corn- 
bined showed an increase of 1,548,811 passengers, and £37,653 
in trattic receipts. They had had an unexpectedly good season 
and the systems had been worked to the full extent of their 
respective capacities. But for the influenza epidemie the 
receipts would have been still higher. The demands for 
higher wages were satisfied by an adjustment of fares. There 
was no prospect of relief, under the existing world-wide 
economie conditions, in regard to the advanced prices which 
had to be paid for all supphes and materials required for 
operation and maintenance. To meet the trafic requirements 
it had been necessary to order additional cars. The company 
had heavy burdens put upon it from all sides, and the only 
means available to meet them was to advance fares. 


Marconi International Marine Communication Co., Ltd.— 
The directors announce an interin dividend of 5 per ent., 
equal to is. per share, less Income tax, on account of the 
current vear. 

Marconi's Wireless Telegraph Co., Ltd.—- The directrrs 
announce a dividend ot 7 per cent . less income tax, upon the 
7 per cent. cumulative participating preference shares, and 
an interim dividend of 10 per cent.. less income tax, upon the 
ordinary shares, on account of the year ending December 31st, 
1919. It is with a view to the more equal distribution of the 
dividend on the ordinary shares that the board have decided 
to increase the interim dividend from 5 per cent. to 10 per 
cent. 
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French Companies.—The Compagnie Breguct reports net 
profits of 4,507,000 fr. for 1915-19 as compared with 4,184,000 
ir. in the previous year. A dividend of 50 fr. per share has 
beeu declared, being the sune rate as in 1917-15. 7 

The Nociété dtelectrictté de Parts, alter making provision for 
depreciation, reports net profits of 2,545,000 fr. ain 1915-19, as 
against 2,037,000 fr. im the previous twelve months. lhe 
directors recommended a dividend ot JU fr. per share as in 
the preceding year. . = 

The accounts of the Compagnie Générale d Elect rivite show 
gross profits of TIS OW tr. for 1915-19 or 1,700,000 fr. in 
excess of those realised m the preceding year, After making 
provision for depreciation and meeting the financial eharges, 
the net profits are returned at 6,555,000 Ir. as cotupared with 
$52to00 fr. in LOTUS, at ts proposed to pay a dividend of 
ou tr. per share, being the sune rate as mM the previous year. 

The report of the Société Lndustrielle des Téléphones, which 
deals with the year 1915-19, states that the cessation of hos- 
tilities released for peace production the plant Which had been 
employed for the purpose of the national defence, and the 
orders for private industry then afforded compensation for the 
stoppage of Government orders. But the profits for the whole 
vear were reduced by a general strike for a month, the sudden 
Increase in Wages, the dithculties met with in obtaining raw 
materials, the transport troubles, the supply of inferior coal, 
and the decline in the etliciency of the workmen. The State 
authorities. who had consented to a depreciation provision cf 
2 300,000 fr. for 1916-17, refused to allow more than 1,000,400 
tr. for 1917-18, and the sum of 2,500,000. fr. voted for this 
| purpose in 1917-18 had consequently been placed to a suspense 
depreciation account. The accounts for 1915-19, after allowat- 
ing 1,500,000 fr. to depreciation, show net profits of 3,525.04") 
frs., Which sum has permitted of the payment of a dividend at 
the rate of 35 fr. per shure. 


Canadian General Electric Co.—The Financial Times 
states that this company is making an Issue of 10,000 common 
shares of $100 vach to be offered to holders of common stock. 
The shares are ollered at £23 per share to English stock- 
holders. 

Eastern Extension, Australasia and China Telegraph 
Co., Ltd.—Interim dividend for the three months ended 
September 30th, 1919, of 3s. per share, free of tax. . 

Eastern Telegraph Co.. Ltd.—-lhird quarterly interim 
dividend 1} per cent. on the ordinary stock, free of tax. 


Manila Electric Railroad & Lighting Corporation.—Divi- 
dend of LL per cent. for the quarter ending December dlst, 
1919, on the common stock. 

Telegraph Meetings.—We are obliged to hold over until 
next week our references to the meetings of the Eastern and 
Eastern Extension ‘Telegraph Companies. 
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STOCKS AND SHARES. 


Monbay EVENING. 

During the three days that precede Chiistinas, 1b stands to 
reason that there is not much interest taken by the public 
in Stock Exchange securities. Even the most conscientiously- 
ruinded writer may feel himsclf excused trom lengthy financial 
lucubrations at this season of the year, „Add to the Christinas 
fecling a Most Inappropriate whif of flu., and the grave 
sin of Writing an apology in a preface may possibly be par- 
doned for this occasion only. 3 

Bleetric Hehting shares are disappointingly unmoved by the 
result of the action of the Touse ol Lords for giving the 
quietus to the Government Bill of 1919. Tt is not supposed 
that anything approaching its revival will be seen in this 
conntry until a Labour Party comes into power. Tt may be 
that the fear of an early General Election, with its pronounced 
possibilities of Labour sweeping the polls, exerts a heavy 
effect, for otherwise the way would appear to be open to a 
fairly all-round advance, owing to the returns which the 
leading shares offer at their present prices. We have seen 
a few inquires come into the market, and should these 


materialise into definite orders, they should not take lang to: 


give the market a very different aspect. from that prevailing 
now. Just at present it must be confessed that Interest Is 
nore academie than practteal. . . 

The case of the manufacturing companies is piquant. Their 
quotations have recently been run up owing to the contention 
that the proposed District Boards would be more or less 
obliged to take over existing manufacturers as nuelet, or 
centres, for the business of supplying the publi with cheap 
electric, power. Prices are well imaimtamed as a whole, 
although the JPistriet Boards are uot to be. Underwriters 
have been left with a good deal of stock during the last week 
or so. Eleetrical issues have proved no exception to the 
fairly general rule. Amongst issues which are coming shortly 
may be mentioned £500,040) additional ordinary or preference 
from the North Metropolitan Power Supply Co., with the usual 
borrowing powers. 

Nothing has been heard vet of any fresh issue of stock by 
the Underground Electric Railways of London. The market 


in Home Rails keeps distinctly hard, and Underground In- 
comes are receiving favourable attention from the speculative 
Investor, While the shares have also eained a trifle. 

Marconis settled down to the neighbourhood of £4, aud an 
active market has sprung up in the new shares on the basis 
of Ils. 6d. premitua. The calls on the new are spread over 
a long period. Marconi Marines have been unaffected by the 
declaration of a dividend of a shilling per share. Some tein- 
porary difficulty has arised in connection with the dispatch 
of American Marconis to New York for the claiming of the 
rights by proprietors owning certificates that stand in the 
names of other people. Cable shares are mostly steady after 
their dulness. The very frank and businesslike apology of 
the Eastern Telegraph Co. explaining the reason for the delay 
on the cables, reassured the market that there is nothing 
essentially wrong with the business. ä 

Further improvements have occurred ìn British Coltnnbia 
Electric Railway stocks. It is held that the deferred stock 
can be now regarded as within sight of a dividend. Optimists 
look for the rise to be continued. Mexicans are no better. 
Some there are who declare that present purchases of Mexican 
Utihty and Railway bonds will make a material contribution 
to the merriment of the buyers’ next Christmas. 

Withdrawal of the Government's Bill for limitation of coal- 
owners’ profits to ls. 2d. per ton has caused rises in a fair 
number of shares in iron, coal, and steel companies. The 
new Armstrong ordinary came up from 30s. to 31s. 6d., and 
the preference from l4s. 6d. to 16s. 9d. Rubber shares are 
also a good market, upheld by the price of the raw material, 
and other industrials keep harder than migbt have been ex- 
pected considering the near approach of Christmas. 


SHARE LIST OF ELECTRICAL COMPANIES, 
Home ELECTRICITY COMPANIES. 
‘Dividend Price 


yawn, = Deo. 16, Yield 
1917. 1918. 1919. Rise or fall, p.o. 
Brompton Ordinary.. se  .. 10 8 ~ £1238 
Charing Cross Ordinary .. æ. 4 4 2 ~ 117 
do. do. do 44Pref... 4& 4% 2 ~} 8 88 
Chelsea.. i e si . 6 8 8 ~ 500 
City of London bis as es 8 8 11 = 617 8 
do. do. 6 per cent. Pref... 6 6 = 6 9 9 
County of London .. ne ae: | 1 ~ 111 4 
do do.6 percent. Pref. 6 6 ~ 699 
Kensington Ordinary ane ee | 6 4 _ 6 6 4 
ponden ae Bh oe ie ol an 1 = 
0. O, per cent. el... — 4 
Metropolitan. . 2 ya œ 4 5 at — : 6 : 
do. 44 percent. Pref. .. 44 4% 8 — 710 0 
St. James’ and Pall Mall .. .. 9 10 6 “~ 868 
South London T os - 6 5 Qty — 18 6 
Bouth Metropolitan Pref... . 4 7 1 — 100 
Westminster Ordinary mae. 9 8 5ł — 712 5 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref. 5 ca 6 6 204 pe 612 8 
do. Def. es 14 888 22 — 711 0 
Chile Telephone i - 8 8 — 6 8 1 
Cuba Sub. Ord. ws Se P 7 q 1 = 618 4 
Eastern Extension .. - 8 8 a —3 * lg 7 
Eastern Tel, Ord... 8 8 166i = 4415 0 
Globe Tel. and T. Ord. .. 7 8 162 ~ «419 8 
do. do. Prei. . 6 6 94 = 6 16 
Great Northern Tel. ; 2 N 2: ~3 972 
Indo-European ‘ 13 18 = 618 4 
Marconi és i os 20 25 313 — 670 
Oriental Telephone Ord. .. - 1 10 2i = 414 1 
United R, Plate Tel. i . 8 8 73 ~ 3% 5 5 0 
West India and Panama . 1/3 1/8 1 — Nil 
Western Telegraph.. 8 8B T mes 412 9 
Home Rais. 
Centra] London Ord. Assented .. 4 4 684 616 9 
Metropolitan... ic ase 1 1} 24 + 5 42 
do. District zi -- Nil Nil 20 — | Nil 
Underground ElectrioOrdinary.. Nil Nil 2 — Nil 
do. do. “A” .. Nil Nil 6/- — Nil 
do. do, Income .. 4 5 82 —3 *% 20 
FOREIGN TRAMS, &c, 
Adelaide Sup. 6 per cent. Pref... 6 6 3h — È 7 14:10 
Anglo-Arg. Trams, First Pref. .. 64 Nil BR —- — 
"do. do. 2nd Pref. . — — B — Å — 
do. do. 5 Deb. a 5 5 Hla — 34 8 2 B 
Brazil Tractions .. ; — — 61 — — 
Bombay Electric Pref... 7 6 6 i: — 490 
British Columbia Elec. Rly. Pfce. 5 5 594 aa 8 8 0 
do. do. Preferrred Nil 24 49% — 558 
do, do. Deferred Nit Nil ilk +9) Nil 
do, do. Deb. 4} 4} 61 — 619 4 
Mexico Trains5 percent. Bonds.. Nil Nil 424 — Nil 
do, 6 per cent. Bonds.. Nil Nil —1 Nil 
Mexican Light Common .. .. Nil Nil 25 — Nil 
do, Pref. ee .. Nil Nil 25 — Nil 
do, lst Bonds .. . Nil Nil 544 — — 
MANUFACTURING COMPANIES, 
Babcock & Wilcox .. wk we 15. 15 3 —} % 00 
British Aluminium Ord, .. ; 10 10 1} + x SIH 3 
British Insulated Ord. : . 25 124 =k 630 
Callenders .. eeo | e D5 B Rt ~ ġ T1 6 
és 64 Pref. .. bes ie 5 64 Att -h Gu b 
Castner Kellner Sua za 25 2%) 3. + 315 7 
Crompton Ord. w De me 7 10 2N- + bd, 9 Iw 
Edison-Swan, “A” . ee = 10 L’ +h 8 1 0 
do. do. B5percent. Deb. .. 4 5 814 — 6 3 9 
Electrio Construction Si . 10 10 lk — 8 17 10 
Gen. Elec. Pref. e 6 e ol — w o0 
do. Ord. 10 3 40,- —fd. %00 
Henley e .. a «2 « 25 O 9 — 611 1 
do. 44 Prel.. e ope * ae 44 4} , — 643 
India-Rubber..  .. n . 10 20 18h —% 81 
Met.-Vickers Pref... .. n} — — 2j — 514 0 
Biemens Ord... ea ea a — 10 : Æ =d.  *7:13 10 
Telegraph Con. Ta oe s 20 20 26 +4 4:12 6 


* Dividends paid free of Income Tax. 
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STORMS ‘AS. AFFECTING OCEAN TELEGRAPH CABLES. 


By EDWARD RAYMOND-BARKER. 


(Concluded from page 795.) 


Anything .connected with ‘‘ Magnetic Storms ” 
vividly interests cable electricians—a term here used 
in its old-time significance—engaged on board ship 
or elsewhere in fault-localisation and cable repair 
work. fy ee 4 
Fig. 5—a small part reproduction from fig. 4— 
shows with scales ad hoc—effective E.M.F. and cur- 
rent values—a maximum of 33 volts and 12 milli- 
amperes which, at any time, might have to be taken 
into account by a cable-ship electrician wishing, after 
cutting into a cable, to make a series of tests with 
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Fie. 5.—Errective E.M.F. AND CURRENT VALUES. 


different currents not exceeding, 25 milliamperes im 


order, by Dr. Kennelly's law, to determine true dis- 


tance to cable break or fault. 
For well-known reasons these tests almost invari- 


ably are made with negative currents, but sometimes 
this is impossible owing to a perhaps overwhelm- 
ingly strong opposing E.C. found flowing from tue 
cable. Under these circumstances, and sometimes 
owing to other reasons, a series of positive currents 
of various magnitudes have to be used. 

These remarks are not a dissertation on cable-fault 
localisation, but they emphasise how keenly the 
cable electrician’s work and responsibilities are 
affected by electric or magnetic storms. For this 
reason the writer ventures to draw attention to a 
device of his shown in fig. 6.* 

Here Kelvin-Varley slide resistances (100,000 
ohms) are utilised for the rapid adjustment of any 
desired sets of currents successively used in Kennelly 
and other cognate methods for bridge tests to line; 
exact effective current values being severally ındi- 


cated on the milliammeter M. 

The writer has been much interested by Dr. 
Chree’s differentiation between natural and artificial 

magnetic storms.” Once the writer had for an 
entire month almost daily to make “‘ month’s guar- 
antee ’’ tests on a cable landed close to an Atlantic 
seaboard city where, owing to the great underlying 
natural substratum of stone, artificial magnetic 
storms promoted by local electrical workings—day 
and night—were endemic. Did space permit, he 
could tell much of interest showing how difficulties 


were successfully overcome. | 
Just 101 days after Dr. Chree had lectured to the 


f Q rcl Ap re -31X ME. . . Ke pes Handbook 


I.E.E. on Magnetic Storms, one of these—a very 
formidable specimen—during August ‘11th and 12th 
stirred up, and proved’ somewhat trying to the 
world’s electrical nervous system. 

Details concerning some of the results were 
chronicled in the Erecrrica Review of August 
isth. The Erecrricar Review of August 29th, re- 
produced the lettet written to The Times by the Rev. 
Father A. L. Cortie, S.J., of Stonyhurst College 
Observatory—a communication replete with mag- 
netometric detail. 

Further particulars appeared in the “ E.R." of 
September 19th and September 26th respectively, re- 
lating to the magaetic storm’s holding-up perform- 
ances on South African land-lines, and to serious in- 
terference with telegraphic operations on North 
American long-distance lines—not only throughout 
the North and West, but also over circuits running 


North and South. | Ea f 
Thus readers of the “ E.R.” are well informed re- 
garding this matter, and the present writer begs 


leave to carry on a bit further only in view of his 
having taken advantage of the opportunity to settle 
what, to many people, is a much debated point, 
namely, the extent to which a really bad magnetic 
storm can and does interfere with the working of 
long-distance cable circuits using, at both ends, elec- 
trical condensers. In fact, reference has already 
been made, in this article, to the manner in which 
these condensers render harmless even very strong 
earth-currents. 

In this matter, good-natured banter is common. 
When a cable man commiserates with a radio or 
“wireless” friend on the latter’s exasperating ex- 
periences with “atmospherics,” the radio man 
thinks it an effective retort to reply: ‘‘ How about 
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Fic. 6.--CURRENT-ADIUSTING DEVICE. 


earth-currents? ’’ ignoring the fact that nothing 
short of a first-class magnetic storm can interrupt 
working on properly protected cables. The reason 
that a true magnetic storm may affect cables is due 
to the electrically shattering effect of jerkily-rapid 
changes in polarity and potential. 

To settle the matter, then, the present writer 
appealed to leading cable authorities as to the extent 
of disorganisation—if any—caused on the ocean 
cables by the magnetic storm of August 11th and 
12th. 

With generous kindness 


replied. 
Writing (September 3rd) from Superintendent’s 


Office, Central Cable Station, Electra House, Lon- 


the authorities have 
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don, Mr. J. G. Youngson, Superintendent of the 


Fastern Telegraph Co.’s London Stations, replied 
as follows :— 


“a... On my return from annual leave I re- 
ceived your letter re the magnetic storms, &c., which 
occurred on August 11th and 12th last during my 
absence. 

'“ As you are probably aware, all our cable circuits 
are worked with receiving condensers which effec- 
tually block out earth currents. | 

‘‘ During heavy magnetic storms such as those to 
which you refer occasional kicks are noticeable on 
the receiving instruments causing a few repetitions 
and reversion to simplex working for short periods, 
but it 1s never necessary to suspend working owing 
to such disturbances. 

‘“ Tf there is any further information you would 
like I shall be most happy to assist you either by 
letter or at a personal interview at these offices, when 
occasion could be taken of showing you the various 
service messages received from our stations affected 
by the magnetic storms. 

‘With kindest regards and best wishes, &c.’”’ _ 

The present writer subsequently visited Electra 
House, where the aforementioned service messages 
were most obligingly shown to him. 

Other high authorities severally controlling various 
great ocean cables running East and West could not 
clainn the same degree of comparative immunity 
from trouble as that enjoyed by the E.T. Co., whose 
cables severally he—it may well be said—through all 
points of the compass. 

One correspondent frankly owned that the late 
magnetic storm upset working seriously. Only 
once before had he seen earth currents so powerful 
and rapid in change of sign. That was at Valentia 
some twenty years ago, when a heavy magnetic 
storm occurred, and, as the late Mr. James Graves 
then described the episode, all the Kelvin siphons 
were seen to sweep through almost complete circles, 
virtually standing on their heads alternatively post- 
tive and negative. On that occasion the E.C.’s were 
as regular as reversals from an automatic trans- 
mitter, and, judging by size, were due to an E.M.F. 
double the working normal. Our friend adds that 
rarely indeed do condensers fail to protect the cables; 
but the storm last August certainly took command. 

A friend writing from another part of the world 
found it impossible during the storm to maintain 
duplex, as, even using unshunted condensers, a *' re- 
corder”? zero could not be kept at times. The 
attacks came on quite suddenly, and rose to maxi- 
mum intensity almost at once, declining, after 
various periods, to moderate strength again until the 
next outburst. 

From one great cable station we hear of a con- 
denser shunt, in a sending block for duplex, having 
been burnt out, while condensers generally were so 
highly charged that it was risky to touch them. 

Reports from the North American coast tell of 
cable voltages of well over 100 having been attained 
during the storm. 

From France mention is made of E.C.’s of enor- 
mous strength, so much so that, after one outburst 
early on August 12th, one cable was found to be in- 
terrupted, though this may have been a coincidence. 

E.C. voltages on a cable between England and 
Russia seem to have risen to between 200 and 300. 

At a certain representative station controlling 
cables tying E. and W., the perversities of the quite 
unexpected storm (last August) did not succeed in 
entirely interrupting work on any main cable, except- 
ing during one half hour when variation of E.C. 
high potentials was very abnormally abrupt. 

Finally, mention may be made of the trouble the 
August magnetic storm caused to cable ships. Much 
cable repair and relaying work was held up at differ- 


ent times, to be resumed now and again as the stress” 


lessened, and then under only slow speed and diffi- 


cult conditions until, at last, after two da 
confusion, the magnetic storm subsided, 

This last only too fragmentary allusion to work 
on the cable-repair ships brings to a head an idea 
which the present writer now puts forward in the 
form of a suggestion—a suggestion that, with due 


respect, he begs to submit to all authorities con- 
cerned. 


ys of erratic 


It is that a systematic service of warnings may be 
organised, to emanate from one or more magnetic 
observatories under the jurisdiction-in-chief of the 
director of the meteorological office. These warnings 
would, if possible, be transmitted far and wide 
through the medium of the radio service. At the 
present day many important cable stations have their 
own “‘ wireless.” Not only would the cable stations 
benefit by being able to make any necessary modifi- 
cation in their highly complex electrical plant, but 
cable-laying and cable-repair ships would, by ‘“ wire- 
less,” receive invaluable information and warning. 
This is all so obvious, especially from the point of 
view of the cable ship chief electrician, that the argu- 
ment need not be pursued further. Only very seldom 
would such warnings be necessary, but that warn- 
ings, when necessary, would be forthcoming, would 
be, to many, a priceless boon. 

In many regions during the August magnetic 
storm much Aurora Borealis prevailed. The writer 
ventures to express the hope that some radio friend 
or authority will give readers of the “ E.R.” the 
benefit of some knowledge as to the manner in which 
that same remarkable electrical disturbance affected 
“ wireless ’? work. 

The writer hopes that these notes showing how 
intimately the question of magnetic storms is linked 
up with various branches of submarine-cable work, 
will be viewed by all as a cordial and respectful 


tribute to Dr. Chree for his lecture on magnetic 
storms, 


SCIENTIFIC MANAGEMENT: A SOLUTION OF 
THE CAPITAL AND LABOUR PROBLEM. 


By Captain J. M. SCOTT MAXWELL, B.Se., M.LE.E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


(Concluded from page 199.) 
INSTRUCTION OF WORKERS. 


After analysing the job, fixing the time, method of payment, 
and selecting the proper man, Scientitic Management then pro- 
ceeds to teach the man how the job should be done. ‘Lhe 
teachers are the best men picked out of the shop. This means 
therefore a better and higher class of job for these men, which 
will call on all their mechanical experience and also develop 
their characters by the tact, initiative, and ability they will 
require to instruct, assist, and handle the men on the job. 
Scientific Management raises both the teacher and the worker 
to a higher level of intellect and character. The consciousness 
that his efüciency and increased skill enable him to do more 
dificult work than he could otherwise do increases his eelf- 
respect both as a worker and as a citizen. The ability to do 
more work and better work with the same or less energy than 
previously reguired for inferior work, combined with the in- 
centive of a higher reward, increases his power of concen- 
tration and consequently his interest in the work. Scientific 
Management creates interest and incentive—not monotony. 
The unions do not like all this because they think it lessens 
the value of craftsmanship and makes the employer less depen- 
dent on the skilled man. As a matter of fact, Scientific Man- 
agement has the same tendency as the introduction of im- 
proved machinery. It may temporarily displace labour, but 
ultimately it will mean the employment of as many craftsmen 
as we have now, and many more men recruited from them, 
with a higher training than is necessary under the present 
system., ‘The tendency is to raise the standard of each in- 
dividual all the way up from the lowest to the highest. Dr. 
Taylor held very strong views on this. He explained to me 
how once he had been severely criticised by his superiors be- 
cause he had helped his best assistant to get a job m 
another company. They argued that he had lost the services 


of a good man. Taylor maintained that it was bad policy to . 


keep any man at a job if he was capable of a bigger job. If 
it was not possible to promote him, a better job must be 
found for him in another company. By doing this he always 
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had the complete confidence and loyalty of all his assistants 
and maintained tbeir incentive, as thev knew they would 
under all circumstances be rewarded according to their efforts. 
This is a great gain, greater than the actual loss of an in- 
dividual grown too big for the organisation. It is a gain to 
the individual, to the industry and to society. It is the 
scientific spirit at its best, and no example could refute more 
strongly the statements of its opponents that Scientitic Man- 
agement is nothing but an all-round degradation of the 
worker. l 
ORGANISATION. 
As Taylor specialised the work of the manual worker, so he 
specialised the shop and othce organisation on the same func- 
He takes eight men and puts them each to per- 


tional basis. 
Four of these are located in the 


form a definite function. 


shop and four in the office. 
In the shop we have what he calls the gang boss, the fore- 


man responsible for preparing the job for the worker, getting 
out drawings, instructiops, jigs, tools and material, everything 
the man requires, but who is not concerned with the actual 
work on the job. This is attended to by the speed boss, who 
sees that the proper tools are employed and the best speeds, 
feeds, and depths of cut are used. The inspector is respon- 
sible for passing the quality of work before bonus is paid. 
Without inspection of results, Scientific Management is įm- 
possible. The fourth man in the shop is the repair boss, who 
is responsible for the maintenance of the machines. 

All possible clerical work is removed from the shop to the 
office, as the qualities required by the shop foremen make bad 
clerks of them. ‘The head and heart of the production system 
in the cltice is the planning department which, according to 
Taylor, has also four distinet functions. The order-of-work or 
route clerk makes out daily lists covering ‘* the exact order 
in Which the work is to be done by each class of machine or 
men.” The instruction-eard clerk issues all the necessary 
Instructions to the workers. The time-and-cost clerk gives the 
men all information they may demand regarding times and 
rates, and coilects from them data for the cost records. lastly 
there is the shop disciplinanian, Who acts as peacemaker be- 
tween men and toreman and adjusts all disputes. 

Tbe planning departineot has two chiet functions to per- 
form. Lhe one which gives it 1ts name requires much intor- 
mation to plan properly, and much energy und Initiative actu- 
ally to push turward production through all the various 
channels. The other function is the purely clerical one of 
keeping records, boven at the Taylor system of motion and 
tune study cannot be adopted because of the attitude of the 
men, the ordinary rate-fixer will be necessary. The instruc- 
tion part of the system requires collaboration with the draw- 
ing office and the shop foremen, also the exercise of much 
tact With the men. Lt js practically uon-cXxistent im our pre- 
sent system. ‘Lhe peacemaker las arrived, but we usually call 
fom a Welfare superintendent. 

The planuing depacttuent must sce that its plans are carried 
out. It there is a check anywhere in the process of production 
due to lack of men, machines, tools or material, it is up to the 
planning department to forestall that check if possible by see- 
Ing it an advance, and if this is not possible, to see that it 
lasts the minimun time, by alternug the plan or hustling and 
assisting the departiments at fault. Phe drawing up of a plan 
of worksis comparatively easy and seldom produces results. 
It is the execution of the plan that determines the etliciency 
of the organisation. 

No firm should attempt the introduction of Scientific Man- 
agement, even with the approval of the men and the unions, 
unless the ofmce aud shop organisations have first of all been 
put into shape as has been outlived in this paper. 

Remove metticiency, raise wages, shorten hours, improve 
conditions, create Incentive, and individualisin will beat any 
forin of socialisiun. To quote Dr. Taylor: ‘* Among the risks 
of a manufacturing business, by far the greatest is bad man- 
agement. ‘This risk arises not so much froin the evident mis- 
management, which plainly discloses itself through occasional 
strikes and similar troubles, as froin the daily more insidious 
and fatal failure on the part of the superintendents to secure 
anything even approaching the maximum work from their 
inen and machines.” This © daily more insidious and fatal 
failure’ is pre-eminent in most Government undertakings. 

Guild socialism seeks to raise the status of the working 

man by the methods of the politician. The word ‘ com- 
mittee” has become ahnost a magic one in these days. 
Whenever there is a ditticult problem to solve, the Govern- 
inent appoints a committee to investigate it. What a travesty 
of the truth it is to think of the late Coal Commission, for 
example, as a scientific investigation. It was one of the most 
glaring examples of how investigation should not be carried 
out. lt was the negation of the scientific ideal. 
We are ruled by opinion, and scientific fact is held to be 
of secondary value. The unscientific opinions of the majority 
are not the truth. Democracy is a theory of politics founded 
on payment by results. [f the electorate is slack or foolish, 
It suffers; if wise, it is rewarded. Our politics are very 
rule-of-thumb, and until the people have knowledge in place 
of opinions and prejudices, the demagogue will always score 
over all who try to lead and not fool the people. ` 

Individualism, directed by the scientific knowledge of ex- 
e a a a 

s, will r si quickly to a higher 
plane thau socialism based on discursive and rule-of-thumb 


methods of production. Further advance will be by know- 
ledge gained in the laboratory and the application of the 
sclentiiic method throughout the whole realiu of human effort. 

Our prosperity a century ago was due to the fact that other 
countries did not have machinery. Now ıt is common to 
the civilised world, and our prosperity will depend on our 
ability so to organise human effort that we shall be able to 
produce more with less labour. Material wealth must no 
longer increase the power and comforts of the few ; its justifica- 
tion must be the amelioration of the lives of the many. Our 
present system, being very ineflicient, can give leisure and 
opportunity for culture only to the few. If democracy is to 
Win against anarchy, it must win leisure and opportunity for 
the many. 

Labour leaders emphasise the waste of human life through 
industrial accidents and bad conditions, but they fail to realise 
that the waste of human life because of inefticient work is 
far greater In its total results. They pot only fail to see this 
waste of life, but by their teachings and action do everything 
to maintain it, actually arguing that the elimination of this 
waste would be bad for the worker. 

As long as opinions have the upper hand of facts, because 
of the inability to distinguish the one from the other, so long 
will the unscientific attitude dominate the country, and we 
must continue to pay for so many wistakes which woul.l 
never be committed if the scientific attitude were developed 
in the Government and the people. 

Scientific management is a higher and more complex type 
of management and requires greater discipline and intelli- 
gence from everyone. We are the most disciplined of peoples, 
which does not mean the autocratic form that Germany 
tolerated and suffered under, but the self-discipline of a free 
democracy. Scientific management is only advisable and 
possible in a community of free people. Don’t let us. be 
afraid of it, and while believing in it, tackle it by small and 
let us proclaim it widely and fight for it 
openly by every fair means. We are probably the only people 
who can tackle it on a national scale. Nothing short ef a 
national movement, Involving capital, labour, and the Govern- 
ment will achieve what is required. Jt is a very big thing 
that we have to do. 

One of our greatest national assets in the present difficult 
times is the advanced state of British trade union organisa- 
tion. Do not Jet us belittle it or fear it. We lead in this 
direction and the most advanced countries follow us. The 
British working-class has produced many men of whom we 
have every reason to be proud, and, in spite of all we hear 
to the contrary, the mass of the workers are sound and will 
respond quickly to an open and honest policy of education 
and leadership. The war has tried our young men of all 
classes, and thev have not been found wanting. The present 
situation requires the faith, the courage, the optimisin of 
vouth to overcome the forces of reaction, whether on the 
extreme right or left of the industrial and political army. 
Give the vounger generation more scope, encourage them 
to think and act in these matters, and the country will win 
through more quickly. We have in the stable and industrious 
character of our people a far greater asset than we can ever 
have in the most ingenious machines. If we realise that fact 
in time, the history of Great Britain in the twentieth century 
will eclipse all its previons history in its progress towards a 
higher culture and a better life for all. 


secret methods. 


ELECTRIC POWER SUPPLY. 


At Manchester, on December 2nd, a discussion took place 
before the NORTH-WESTERN CENTRE of the INSTITUTION. OF 
ELECTRICAL ENGINEERS on the present position of electric power 
supply. 

Mr. Pearce opened the discussion, and said there were 
two sides to the question, one administrative or political, 
and the other technical. As far us the administrative side 
was concerned their fortunes were bound up with the Elec- 
tricity (Supply) Bill. He had become more and more im- 
pressed with the tremendous powers it was proposed to give 
the Electricity Commissioners. At the present time there 
were four alternative types of governing authorities; (1) An 
undertaking already operating over a large area and able and 
willing to extend, which might be allowed to go on as at 
present. (2) A voluntary co-ordination of existing undertak- 
ings, one authority being empowered to raise capital for inter- 
connecting works, to control running hours, and = generally 
to act mnm an advisory capacity as regarded extensions, but 
without power to acquire the ownership of an existing under- 
taking. (3) A joint authority on similar lines, except that 
it would have power to acquire existing undertakings. (4) 
The ‘District Board which would be set up if the authorities 
failed to come to an agreement. The distinction between the 
last two seemed to be a very fine one. He would emphasise 
the fact that a tremendous responsibility was laid upon all 
undertakings. They must face the issue, and combine upon 
a voluntary basis, or a District Board would be imposed 
upon them. Ail concerns had the option of parting with 
the whole or part of their undertakings,and there »was an 
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inducement to the companies to go out of business. The 
transfer from the Board of Trade to the Ministry of Transport 
came with somewhat startling suddenness. ‘Ihree reasons 
were given: First, the aflinity that was likely to exist between 
transport and power. He was not disposed to seriously quar- 
rel with that, although at the present time the electrical 
energy that was likely to be absorbed in railway electrifica- 
tion was a comparatively small percentage of the total output, 
hut it might be stressed too far. Then it was said that the 
Board of Trade lacked the necessary energy and initiative 
for handling a scheme of this magnitude. The third point 
was that the Board of Trade had not got the staff available. 
He could not see that those arguments carried them. very far, 
and he thought there must be something which had not been 
disclosed. The Minister of Transport had stated that the 
commissioners would be absolutely independent of the trans- 
port side of the Ministry, and they would wait with interest 
to see how that guarantee was translated into detinite words. 
Undoubtedly there was a fear that the industry would not 
get fair play, that it would be overshadowed by larger and 
more pressing interests; but they must take a broad view, 
and remember that this legislation was intended to be not 
for any particular interest but for all. The ultimate solution 
of the technical problems would largely depend ûpon whether 
the existing local stations were perpetuated or replaced by 
larger stations. The latter course would involve more trans- 
mission lines. The conditions most favourable for economic 
veneration of electricity usually existed at a spot more or less 
remote from the centre of gravity of the load. He had em- 
bodied in a tabular form data relating to six more or Jess 
typical stations in Lancashire, Cheshire, and Yorkshire for the 
financial year ending March 31st, 1918, and also similar data 
estimated for a large power station operating with a 60 per 
cent. ‘load factor. By means of curves he also compared the 
costs of transmission by 30,000 and 60,000-volt overhead lines, 
or 30,000 and 60,000 underground cables. Coal was taken 
alternatively at 15s., 20s., and 25s. per ton. A very slight 
difference in the cost of fuel would make a substantial differ- 
ence in the cost on the super-station busbars, and affect 
substantially the radius within which it would be economical 
to transmit with a JO.000-volt line; a reduction from As. to 
15s. per ton increased the economic distance of transmission 
from 16.8 to 28.5 miles. It showed what an enormous in- 
uence the cost of fuel had, and he would emphasise the 
importance of securing for the future power stations a supply 
of comparatively cheap fuel. 

r. WATSON asked the members to consider what line en- 
gineers would have taken 20 years ago if they had then pos- 
sessed the knowledge and experience in regard to large 
generating stations which had now been obtained. They 
would not have built small isolated plant, and trans- 
mission would have been over an area of, say, 100 sq. miles. 
One station could not possibly deal economically with the 
large output required by an industrial district like Manchester, 


where the future demand would be something like 750,000 - 


kw. Therefore, a certain amount of decentralisation must take 
place. The present position was that a large number of 
detached stations were already in existence, and the question 
was: How could they be best used in the interests of the 
country while at the same time developing the principle of 
large generating stations? Many of the smaller stations were 
working fairly economically, and the capital expended on 
them must be utilised to the greatest possible advantage. 
They would continue to operate in parallel with the larger 
plant, at any rate during the period of maximum load. Dur- 
ing the period of light load a supply could be taken at a 
moderate price from the principal plant, and in this way the 
economic position of the area would be much improved. He 
emphasised the very close attention which was given to the 
Bill in Grand Committee. He thought it was owing to the 
free and frank discussion which took place there that some 
clauses in the Bill had been srtengthened, and the changes 
would arouse less opposition than would otherwise have had 
to, be dealt with. This wonld facilitate the adoption and 
carrving into effect of the Bill. The Joint Electrical Autho- 
rity was, In his view, the form of organisation which would 
be most generally adopted. It began by voluntary effort, 
but machinery was set upin the Bill which would enable the 
Joint Authority to exercise the same powers as the District 
Board. Progressing by slow stages, which would enable the 
authorities to get together more easily, they would ultimately 
get co-operation right through the whole thing. and the 
Joint Authority would operate as the actual owner of the 
whole of the undertakings. It seemed to him that if the 
electricity supply was to be cheapened the authority must 
have complete power. 

Mr. WHEELWRIGHT urged that all differences and petty 
jealousies should be now put aside in order to make the Bill 
a success, ‘There was now an opportunity of imaking elec- 
tricity the most important thing in the country. His own 
experience was that in the cotton trade and in others the 
cost of power was comparatively a small question, but manu- 
facturers wanted to be relieved of the worry incidental to 
the production of power. Future extensions in the cotton 
trade would be on an electrical basis. In his opinion, it was 
a mistake to call the proposed large stations super-stations. 
Possibly the term originated with those who were opposed 
to the progress of electricity supply. At the moment it 
Was more a question of gradually increasing the capacity of 


the stations, taking every advantage of improvements in 
machinery, and eliminating the stations which became obso- 
Jete. In the Daily Mail recently Lord Moulton compared gas 
with electricity. But the public was not going to worry 
about getting the last 5 per cent. of efficiency, and it was 
no use to tell the consumers that gas was more efticient and 
cheaper than electricity. He would reply that he would have 
to pay the bill, and was going to have what he wanted. The 
competition of electricity tended to make the generation and 
use of gas more efficient; he had no doubt that without such 
competition the gas oven would be to-day what it was 40 
years ago. In the past the importance of the boiler-house 
had been somewhat overlooked, and many generating stations 
did not take suticient care in the burning of coal. In con- 
sidering possible economies in the boiler house the first 
thing that struck hin was that they must have very highly 
skilled men. It would be a good thing to have a chemist 
on every shift, an educated supervisor. The skilled men in 
the boiler-house must be paid for their skill; he thought wages 
were almost a negligible factor; they constituted a small 
item in the total costs of the generating station. If 5 per 
cent. of the coal could be saved the resulting gain in a station, 
say, With a 1U,000-EW. load, would be so great that a good 
wage could be paid. It used to be said that the men were 
galning experience, but in future that consideration would 
have httle weight. The men in the boiler-house must be 
paid on results, and they could be paid well if there was a 
corresponding: saving on the material, especially coal, to make 
distribution over long distances profitable; the load was there, 
it was only a question of taking the opportunity. Most supply 
engineers Would agree that the position to-day was that xo 
far from a canvassing department being needed, the difticulty 
was to keep the customers quiet until they could be supplied. 
Research work had been very backward. There was roo for 
both gas and electricity. ln his opinion they would ulti- 
mately combine. He beheved the companies and municipal 
authorities were not making profits out of the sale of gas so 
much as out af the sale of its by-products. 

Mr. J. Prith, considering the subject from the consumer's 
point of view, agreed that the electriaity supply of the country 
should be concentrated in one hand and in one interest. But 
in whose interest? Was it to be that of the supplier or of 
the consumer? Combines were good things when they were 
worked well; they were bad when they were not worked well. 
They had all been suffering recently from flagrant ex- 
amples of that. ‘Lue prospect of having to burn 100 tons of 
coal to get the equivalent of 19 tons on the busbars was not 
attractive. They saw the loss incurred in transmission. It 
seemed to him impossible to get cheap fuel by burning raw 
coal and transmitting the energy of the 


coal by means of 
steam, Out of, say, 1,250 B.T.U. per ton 1,000 was absolutely 
irrecoverable. 


It was necessary to get research work out of 
the laboratory, and put it on a business footing, and sce 
whether they could not get something better. From the 
financial point of view great economies might be effected by 
the utilisation of by-products, but the waste of power would go 
on as long as they were wedded to steam, and the best they 
could do was based on a thermal efficiency of 15 or 16 per 
cent. lt was worth while spending money on research for 
sonethmg better. 

Mr. LAMB said that three or four years ago it was generally 
agreed that engineers were largely to blame for disunion in 
the industry. One municipal engineer came somewhat near 
the truth when he said that each one would be enthusiasti- 
cally in favour of the new scheme if he knew he had a chance 
of becoming one of the Commissioners. The problem to be 
solved in this country was different from the problem in any 
other part of the world, and engineers were too much in 
the habit of imitating what was done on the European and 
American continents. South-East Lancashire was one of the 
most favourable districts in the whole country for the further 
supply of electricity; within a 12-mile radius of Manchester 
there was a load to-day approaching 200,000 Kw. Obviously 
Inefficient stations must be shut down when another 
supply was available. There were three alternative sources 
of this new supply—(1) large stations on the waterways 
transmitting 30 to 40 miles, in which case the transmission 
would ad scmething like 30 per cent. to the cost of genera- 
tion; (2) large stations nearer to the load equipped with 
cooling towers failing a natural supply of water, which 
worked out at 10 per cent. increase for transmission; (3) small 
stations equipped with plant similar to the smaller units of 
the very large station, and working under similar conditions 
as to vacuum, temperature, and pressure. The increase there 
was something like 25 per cent. It seemed to him that the 
solution of the problem in South-East Lancashire would be 
three or four large stations situate 15 to 20 miles apart and 
connected by transinission lines. 

Mr. ALICOCK pointed to the extraordinary growth in trans- 
mission, evidenced by the fact that Manchester and Salford 
were linked together by a 33,000-volt underground cable, 


Which would be suitable for a working pressure of 60 
volts. 


? 


Manufacturers must feel that the task of solving the 
problems of the national demand for electrical power had been 
greatly sinplifed by the technical progress made in the last 
few years. 
Alderinan WALKER said while research was being made into 
the best methods of converting heat into power there was 
an immediate demand to be met with the means at their 


ri 
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disposal. He did not agree with any of the arguments in 
support of giving the control to the Ministry of Transport, 
but he supposed the last word had been said on the subject, 
and the industry must now see that the powers given to 
the Commissioners were. sufticiently strong to enable them 
to hold their own against any attempt to make electricity 
supply subordinate to the railway interest. Working together 
would be the keynote of success. In the past petty jealousies 
bad hindered developwent on the right lines. 

Mr. Paxton said that last winter he read a paper before an 
association of textile engineers, and found them highly 
critical of proposals to chañħge over to electric driving. A 
strong argument was that they would be able to concentrate 
on their own business and leave the worries of power genera- 
tion to the iman who was paid to look after it. 

Mr. J. D. PATON said co-operation must not be limited to 
electrical engineers, but must extend to other industries. He 
uvreed as to the necessity for the better utilisation of coal, and 
suggested that it would be possible to distil the coal at the 
mines, secure the advantages of the by-products, and convey 
the gas or coke to the industrial districts where power was 
required. He urged Lancashire engineers to attend to these 
questions themselves, make up their minds as to the best 
method of producing electricity, and form a comunittee to 
carry it into effect. 

Mr, Prarce, in replying, said it was impossible to Jay down 
hard and fast rules on transmission. Each specific case must 
be considered on its merits. He did not agree with the 
suggestion that the large stations of the future would be of 
the order of 250,000 kw., the figure would be much nearer 
100,000. There would certainly be an economy in eapital 
expenditure, and the increased capacity would lead to economy 
in operating costs so long as the increased capacity was brought 
about by the adoption of the largest possible unit. A modern 
station should not contain more than six or eight units. In 
the boiler-house to obtain the maximum efticiency it was 
quite as important to keep down the number of individual 
boiler units as to raise the output. If pas engineers could 
put forward a satisfactory scheme for taking gaseous fuel it 
would be welcomed, and in the meantime there could be 
co-operation in other directions. But he did not suppose 
anvone present contemplated the use of gas engmes for power 
production on a large scale. 


NEW SOURCES OF POWER. 


In his ©“ Trueman Wood ” lecture to the Royal Society of Arts 
on December 10th, Str Oliver Lodge dealt with * sources of 
power known and unknown.” After discussing solar radia- 
tion, the mternal heat of the earth, and the tides, Sir Oliver 
drew attention to two other sources of energy—one certain, 
the other rather hypothetical: the energy of the atom, and 
the energy of the ether. The latter, if it existed, as he thought 
1t did, was enormous, exceeding the bounds of imagination; 
but at present it was utterly beyond their reach. Atomic 
energy was rather inaccessible too, but not hopelessly so. 
It was far less in amount than etherial energy, but it was 
Inmnense compared with any form of chemical or molecular 
energy, such as that derived from combustion or explosives. 

By atomic energy he meant the constitutional energy of an 
atom—the energy which made it what it was. If that energy 
Was given up in any considerable degree, the substance ceased 
to be what it was, and became a substance lower down in 
the scale. Utilisation of atomic energy would involve the 
stepping down, the degradation, of matter. 

This spontaneously happened in the phenomenon known as 
radio-activity. A radium atom firing off a particle, which 
turned out to be a positively charged atom of helium, was 


hike a two-ton gun firing a hundred-pound shot. That was 


about the actual proportion between the projectile and the 
rest of the atom, which naturally recoiled each time it fired. 
The recoil had been observed. Before it had exhausted its 
amiınunition it fired off five such projectiles, and then settled 
down into a quieter existence as lead—or something chemically 
Indistineuishable from lead. A uranium atom had already 
fired off four projectiles in order to become radiuin. Tt would 
seem that all substances of very high atomic weight were 
liable to behave in this way—it was only a question of degree. 
The energy retained was far more than the energy expended. 

Two kinds of projectiles were fired off bv a substance— 
the heavy shot or alpha ray, which was known to be a helium 
atom, and the lighter shot or beta ray. which was the funda- 
mental unit of electricity, the negatively charged unit par- 
ticle—an electron. Several electrons might be expelled, and 
they would not make much difference to the weight of sub- 
stance left behind, but they would have left it positively 
charged: and in that case it was hable to fling away one of 
its massive positively charged particles, too. One event 
followed the other, and whether the electron always escaped 
first was uncertain. 

Manv circumstanees could stimulate the eseape of an elec- 
tron; not, indeed, of the deeper-seated constitutional electrons, 
but of the outlving superficial charges which were responsible 
for chemical affinity. Mere friction removed some of them, 
and left the substance positively charged, The removed elec- 
trons would have gone to the robbing substance, and would 
have charged it negatively. Splashing of water, chemical 


action in innumerable forms, effected the transfer of electrons, 
and consequent charging of bodies. Ultra-violet light falling 
upon clear metal, and indeed upon a large variety of sub- 
stances, caused electrons to be expelled, until the surface was 
positively charged enough to bold them back. The discharge 
would go on continuously if more were supplied from a bat- 
tery. ‘The jostling of the molecules by heat would often 
cause electrons to escape, but not usually until a temperature 
of red or white heat was reached. Singularly enough, a 
comparatively low temperature would emit a few positive 
particles for a time, as it were, but this emanation soon 
ceased, the material got tired as it were, and had to be 
reborn or renewed somehow, if the process was to be con- 
tinued. Not so with the negative emission from hot bodies. 
This woukl go on as long as fresh particles were supplied. 

By the aid of X-rays, or of projectiles from other atoms, 
we were beginning to learn how to disturb effectually, and 
even to eject, the deep-seated constitutional variety; though 
usually others immediately took the place of the ejected ones, 
with consequent radiation of definite type. They could not 
alter the spontaneous rate by anything they ag yet knew how 
to do. 

The modern view of an atom was a central positive nucleus 
like a sun, and a revolving system of negative electrons like 
planets. The electric planetoids, so near this ‘‘sun,’’ and 
subject to its powerful electrical attraction, must be revolving 
with prodigious speed with a frequency of orbital revolution 
exceeding in most instances even the frequency of light—a 
frequeney only attained in general by the ultra-rapid X-rays. 
Accordingly, these little bodies had plenty of kinetic energy, 
and when they escaped as beta rays, they did so. with some- 
thing like the velocity of light. 

The positively charged nucleus was in different case. Its 
energy Was more likely to be static, i.e., potential, like things 
held or caught together, as a detent may hold a strong spring. 
Let these be liberated, and they flew with great violence, 
presumably under the electrical repulsion; the potential 
gradient was at first enormous, so that each atom where it 
struck a zine sulphide target made a luminous splash. 

The projection of an alpha particle was literally an explo- 
sion, and the force could very quickly get up an enormous 
speed—sullicient to carry it to New York, if there were no 
obstruction, In a quarter of a second. Its energy was, there- 
fore, weight for weight, a million times that of a bullet. 
Only because an atom was so small did it fail to do any 
damage. 

The number of projectiles from a milligramme of radium 
was about thirty million a second; hence, in the aggregate, 
thev generated a very perceptible amount of heat. No one 
could deny that the energy was there. The main ditħeulty 
was to understand hoy they were retained and packed to- 
gether into the minute nucleus. 

The negative electrons probably escaped with the velocity 
with which they were revolving in their orbits before per- 
turbation. Their energy of ejection was found to depend 
on the frequency of the radiation which stimulated it: a fact 
which at once suggested a storing of received synchronous 
vibrations, till a quantum of energy sufficient for ejection 
had been accumulated. Moreover, spectruin analysis of the 
derived or secondary X-rays, emitted by a substance exposed 
to radio-active bombardment, was also a test of the frequency 
of orbital revolution. 

The amount of energy thus quietly existing in the atoms 
of any visible piece of matter was enormous. Jn a couple of 
grammes of matter the energy was 10" ¢.a.s. units or ergs. 
Now a ft.-ton was 3x10" ergs. Hence the energy of a few 
grammes of matter was three hundred million ft.-tons, 
enough to raise a hundred thousand tons 3,000 ft. 

No doubt a large store of energy was there; the practical 
question was. could they get at it and utilise it? That the 
activity of radium, thorium. and other radio-active substances 
was emploved therapeutically was well known. That was the 
beginning of practical application of the energy given off. 

Atomic energy might unconsciously be being utilised in 
other ways, too. He had lately put forward an incipient 
radio-active theory of vision: he surmised that in the retina 
there must be a substance which could be stimulated into 
activity by the impact of ether waves of luminous frequency, 
that the substance then ejected a few of its outlying electrons, 
and that these stimulated the nerve-endings in their imme- 
diate neighbourbood. But the wav an etherial vibration stimu- 
lated the optic perve had not been made out: it was not a 
mechanical, but an electrical question. Radiation of light 
frequency was known to be received and stored until it was 
able to eject a negative particle with whose orbital frequency 
it happened to agree. And certainly such a particle when 
ejected could be depended on to stimulate a suitable nerve- 
ending. 

It was on those lines that be would explain the extraordinary 
sensitiveness of the eve. For the accumulation of a few 
million nnpulses would take no appreciable time, and it was 
difficult to suppose that in anv other way than by syncehroni- 
sation with equally rapid motion, could matter be perturbed 
by the extraordinarily rapid vibrations of ether—hundreds of 
millions of millions per second, Nothing larger than the 
ultimate elements of the atom could be expected to follow 
sich raniditv. Molecules of matter would be almost toa mas. 
give and gross to be readily moved as a whole: and, besides, 
their movement as a whole would only result in heat. 
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The same sort of idea could apply to the stimulus of n 
sensitive photographic plate, only here the chemical atoms 
were attuned, as a rule, to still higher rates of vibration, and 
were susceptible beyond the ultra-violet, into the region of 
chi and gala rays. l 

It was possible that the absorption of solar energy by 
chlorophyll in plants might also in some way utilise atomic 
energy, stimulated into catastrophic activity by light waves. 

Of late an application of atomic properties in vacuo had 
undoubtedly been made. Ordinary electric valves depended 
upon the different behaviour of positive and negative particles, 
and an electric bulb containing a positive electrode and a 
hot-wire cathode was employed, some years ago, as a receiver 
for wireless telegraphy, by Prof. J. A. Fleming. When the 
hot wire or filament was negatively charged, a stream of 
electrons reached the anode. When it was positively charged, 
the emission was checked. So if an alternating current was 
received, the emission of electrons was alternately helped 
and hindered, and thus the current was rectified and made 
capable of being received by any ordinary instrument. The 
cutting-up into signals had to be otherwise managed, for the 
alternations were too quick to be acoustically perceived. 

Then Lee de Forest introduced an improvement, and made 
it not only a wireless receiver but a relay or amplifier; and 
so a received message that in itself would be hardly audible 
could be magnified a hundred-fold. _ l l 

A positive grid promoted evaporation, a negative grid 
checked it, an alternating grid caused an alternating stream 
to pass through it; and the electrons could follow every 
ininutest fluctuation; for their inertia was as nothing, and 
they responded instantly to the slightest force. 

To get quickness of response the projectiles must not be 
allowed to bombard other molecules, so as to Jonise them 
and render the whole atmosphere conducting. For this 1onisa- 
tion would not subside instantaneously, and therefore the 
current would not be completely under control. To avoid 
ionisation by impact the reservoir must be very highly ex- 
hausted, and the current ought to depend on the projectiles 
themselves, not on their secondary and adventitious effects. 

The kind of electric emission from a hot wire differed greatly 
from that stimulated by ultra-violet light or X-rays. These 
vibratory agents dug right down into the constitution of the 
atom, and ejected clectrons whose orbital frequency agreed 

‘| heir own. 
x ete ” the ray, that was, the higher the frequency 
of the impinging radiation, the higher the velocity of the 
ejected electron—evidently because one of the innermost orbits 
was then perturbed. For in inner orbits the speed must be 
high, in accordance with Kepler's third law. ‘The orbital 
speed varied inversely with the square root of the radius of 
the orbit. And the more massive the nucleus the greater the 
speed necessary to balance the centripetal force. 

But the jostling of atoms by heat produced no such deep- 
seated effects. The effect of heat was as if a kind of atmos- 
phere or crowd of stray electrons, in a metal, evaporated and 
escaped, 

Whether heat was the best way of promoting this electronic 
emission might be doubted. It seemed an extravagant 
method, analogous to employing an electromagnet where a 
permanent magnet would do, or to supporting a roof by a 
jet of water. But the other kind of stimuli, such as those 
promoted by radioactivity or ultra-violet light, did not seem 
to generate the right kind of docile emission, The very-high- 
speed electrons would require too much potential to hold 
them down. The speed of emission of electrons from a hot 
body was indefinite and irregular, being distributed in accord- 
ance with Maxwell's law for a monatomic gas. Moreover, 
the escape through the skin of a metal was equivalent to an 
escape against a “contact” difference of potential; and thus, 
in some cases, the electrons might be said to ooze rather than 
to fly out, and to owe their subsequent speed entirely to the 
external potential gradient m which they found themselves. 

That state of things would be quite convenient for wireless 
telegraphy, since thev would then be still more readily under 
control. The skin retardation exerted by tungsten had been 
measured as 4.6 volts, unless he was mistaken. l 

One relay could be used to stimulate another several times 
in suecession, and immense magnification attained; the electric 
stream was so rapidly responsive and docile that it could 
follow fluctuations that no mechanical relay could possibly 
follow. Spelt out, without abbreviation, in dots and dashes, 
the words came on to the tape at three hundred a minute, 
five a second or thereabouts. 

Ordinary speech itself could be thus wirelessly but electri- 
cally transmitted, with quite good clearness of articulation. 

Tt was by the harnessing and practical utilisation of purely 
atomie properties, that all this great advance in practical 
electrical engineering had been accomplished. The conclu- 
sion was inevitable that much more remained to be done. 


A French Amalgamation.—An agreement has been con- 
cluded for the amalgamation of the Compagnie Electro-Mcécanique 
and the Société Anonyme Westinghouse, by means of an inter- 
change of shares. The former, which will make an increase in 
ite share capital for the purpose of absorbing the latter, will then 


have three groups of works at Bourget, Lyons, and Havre, 
respectively, f l l 


REVIEWS, 


Marconi International Code. Vol. I. English, French, Spanish 
London: Marconi International Code Co.. Ltd. Pp. 57). 
Price £4 ds. 

In © promoting, facilitating and fostering re 
business houses 1n all parts of the world ” 
and will continue to play, a most import 
catalogues issued by dealers in codes prove that. works 
of this kind abound in great number and cater for 
many special businesses. Both published and private codes 
are being continually improved, the Ingenuity displayed in 
gainmg economy and in promoting safety being remarkable. 
Since the introduction of artificial code words there is scarcely 
un expedient that is not being eiuployed, or has not been dis- 
carded, in the interest of safety and simplicity. For these 
reasons æ general code to-day, in order to win a place on 
the market, must show some distinct advantage or special 
recommendation When compared with the humerous existiny 
published codes. Several such features are claimed for the 
Marconi International Code, among which are the saving 
“in cost of cable charges and cost of time required to code 
messages °’; a condensed method of cabling figures with a 
two-letter reliability check ”; and a code which translates 
messages into nine languages, and one which may be emn- 
ployed also for translating foreign correspondence. 

The Marconi International Code is published in four 
separate volumes, each in English and two other languages. 
Volume I contains English, French, and Spanish. The matter 
throughout is placed side by side in columns, in the following 
order : Code number, code word, meaning in English, in 
French, in Spanish. The arangement is good, the code 
words and leading words standing out distinctly. 

Fach volume is divided into two 
taining a ` Numerical System,” the other general phrases. 

Numerical System.—It is stated that nineteen out of every 
twenty overseas telegrams contain figures. Whether this per- 
centage is right or Wrong, it is certain that safety in the trans- 
Inission of figures is of paramount Importance. Other ques- 
tions, such as the cost of cabling and simblieity, have also 
to be taken into consideration in choosing a code 

The method adopted for cabling the figure phrases in the 
nuwerical system is the well-known ten-etter code word built 
up from two-letter tables. The first syllable, consisting af 
two consonants, , Rate of ex- 


, represents a phrase, as PH 

change; TW, Ship immediately, &e. The second syllable 
(vowel-consonant) denotes the description of figures, moneys 
weights, kilowatts, &c.; the third and fourth, the figures 
themselves; the fifth, the check syllable, l 
In striving after economy nearly every two-le 

fon Js utilised, with the result that, for the sake of safety 
a check syllable becomes necessary. This is the weak spot in 
the built-up code word system. A check which has to he 
worked out for each code word 1 


10t only adds complications 
and increases the work of coding 


and decoding, but decreases 
economy to the extent of the check syllable. 


i i Provided one 
consents to walve these disadvantages, and in some cases the 
small space required for the two-letter table and its suitability 
for compiling price lists and the like may become the decidiny 
factor, then the question of safety arises, and with ten check 
figures only the danger is considerable. 

In the Marconi numerical system the two-letter syllables 
are provided with ten check figures (0 to 9). The check 
figures of the four syllables representing the coded matter 
are added together and the unit figure only retained as the 
word check. The fifth syllable then confirms this check 
figure in the usual manner. Every user of codes is well 
aware of the mutilations which frequently occur in transit, 
the more usual ones being caused by the omission. the addi- 
tion or the changing of a Morse dot or dash, or by a fault 
In spacing them. Manv of the check figures emploved in the 
numerical syste i 


in under consideration do not appear satisfac- 
tory to combat this danger 


l © For instance, on examining the 
syllables having the check figure 5 it will be found that 5 re- 
presents the following three pairs of similar syllables :— 


lations between 
codes have played, 
ant role. The long 


main portions; one con- 


tter combina- 


AB 5 eo — -— - 9 

AZ 5 — — — : in which a single dot is changed into 
a dash. 

OE5 ——— ss’ 

nan — — — °* — ° in which a dot only has been dropped. 

YR5— + — — +—-in which a dash has been changed 
into a dot. 


All these syllibles have the same check figure 5, yet each 
pur of syllables has a common and usual source of mutila- 
. y . . . . 
tion. The danger is illustrated in the following coded example : 


SN OM OF SE OR 
Check 6 1 5 3 (15 5 
Price Pounds sterling 53 50 Subject to immediate 
reply. 
Price Pounds sterling 63 50 Ditto, ditto. 
SN OM OR SE OR 
Check 6 1 a 8 DG 


Tt will be Ghserved that these two full ten-letter code words 
SNOMOFSEOR and SNOMORSEOR have but one letter 
difference, namely, F and R, and in the Morse code but 8 
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single dot, viz. °° — > and -—. The check figure for 
both is, however, 5. In the above example the check figure 
signifies that the correct word has been received, whereas a 
mere dot can defeat the check syllable and falsify the 
meaning of the message to the extent of £1,000. The Morse 
signals for some of the syllables in check figure 5 then are 
dangerously similar; the other nine check figures have not 
been fully investigated. All code words containing the 
syllables AB 5, AZ 5, OF 5, OR 5, YG 5 and YR 5 contain a 
columon source of wutiiation, which, should one occur, the 
check would fail to point out. This is a serious defect, and 
one that is found more or less in many two-letter systems, 
though there is one in which this difficulty is met by em- 
ploying a simple double check which eliminates check syllables 
m code words. i 

Phrase section.—The phrase section of the Marconi Inter- 
national Code contains 23,759 words and phrases, 600 figure 
values, and 2,200 blank code words. The code words in this 
section are the usual five-letter with at least a two-letter differ- 
ence, and they therefore require no further check. Each code 
word is numbered. The pages consist of three columns of 
matter, the first column in English being arranged in the 
manner usually adopted in published codes. Columns 2 and 3 
contain the French and Spanish equivalents of the English, 
and all three languages are represented by the same five-letter 
code word. 

The words and phrases, within the range of 23,759 code 
words, are well selected for general and commercial purposes, 
but the inclusion of more inanufacturing and technical phrases 
would have proved an advantage. Unfortunately, much of 
the latter material is combined with the figures in the 
numerical system already dealt with. There are two pages 
of figures also in the phrase section, but the numerous gaps 
in these figures make cabling from them costly. 

The outstanding feature of the Marconi International Code 
is its treatment of foreign languages. The equivalent, where 
necessary more than one, of each English phrase and word is 
given in French, Spanish, Italian, Portuguese, Russian, Ger- 
man, Dutch and Japanese, and a common code word conveys 
the meaning in each of these languages. The English portion 
of each volume is arranged in alphabetical order, and to 
facilitate reference an alphabetical index to each language is 
provided, in which is given the page and code word number 
of the English meaning. The value of such a work to those 
who have friénds or business connections in foreign lands is 
obvious. + Codes have been published in various languages, it 
18 true; but, here we have a carefully selected and compre- 
hensive set of suitably formed phrases by means of which all 
ordinary social and commercial telegrams, and even corre- 
spondence, can be conveyed and automatically translated into 
the language required. 

Volume 1 also contains many directions for finding the cor- 
rect word should a wrong five-letter code word be received, 
and in this connection a terminal index of all the five-letter 
words employed in the code is to be found at the end of the 
phrase section. 

At the end of the volume is given a valuable comparative 
table of foreign and colonial units. 


Principles of Electric Spark Ignition in Internal Combustion 
tngines. By J. D. Morgan, M.LLE.E. Pp. 85. London: 
Crosby Lockwood & Son. Price ds. 6d. net: 

This book is intended for designers, engineers, and students 
interested particularly in the petrol engine. There are five 
chapters. The first deals with characteristics of explosive nix- 
tures of air and Various gases, curves being given to show the 
spark energy required to explode certain gases mixed with 
different quantities of air at atmospheric pressure. The ques- 
tion of the energy required at various pressures is also treated. 
The pressure-time characteristics are then dealt with in refer- 
ence to various gaseous mixtures. The effects of turbulence 
are considered. Experiments are cited in which it is shown 
that the power obtainable from a petrol engine does not in- 
crease with the energy of the spark. 

Chapter II is devoted to a discussion of spark characteris- 
tics. A description is given of the two forms of spark obtain- 
able, particularly that from the high tension magneto. The 
author divides the spark into two main components, (a) capa- 
city component; (b) inductive component, the former being 
the prime factor in ignition. It is shown that the engine 
tuner’s device of opening out the spark gap results in a 
larger capacity component, and therefore a spark of higher 
incendivity owing to the higher voltage necessary to spark 
the gap. The interaction of spark and gas is treated in 
Chapter ITI. The question of the energy required to ignite 
a given mixture is considered from the point of view of in- 
ductance and capacity sparks, and the difficulty in always 
obtaining the same conditions in a series of experiments is 
indicated. The ignition of a mixture bv a succession of sparks 
is shown to be a debatable point. Since the book was written 
Dr. N. Campbell has published results of experiments (Proc. 
Phys. Soe., 1919) which show that if the first spark fails to 
Ignite a mixture, a succession of sparks of equal intensity 
will also fail. | 

A point of eonsiderable interest is the ingenious arrange- 
ment for exhibiting the lag in a pressure-time recorder. It is 
found that the usual nressnre-time diagrams, in which a finite 
interval of time is thown to elapse between the passage of 
the spark and the rise in pressure in the explosion chamber, 


are erroneous, due to the insensitiveness of the recorder. The 
rise of pressure and the passage of the spark are simultaneous. 
Ignition by means of hot wires and the ionising influence 
of X-rays is mentioned. This has recently been treated by 
Dr. Thornton in the Phil. Mag., November, 1919. 

Chapter IV is an extremely important one for the user of the 
internal-combustion engine. The subject matter is concerned 
with spark plug and test gap characteristics. Chief among 
the peculiarities of spark gaps is the all-important one of 
iinpulse ratio. This term was first adopted by Peek to define 
the ratio of the oscillatory to the steady voltage required to spark 
a given gap. The difference is due to a time lag between the 
application of the requisite voltage und the occurrence of the 
spark. The variation of impulse ratio with the form of gap, 
its width and the pressure and temperature of the air are 
discussed, and an interesting series of curves is exhibited. 
The function of the third point in magneto and other spark 
gaps, is shown to be due to a pilot spark which causes ionisa- 
tion. The effect of the third point is to make the impulse 
ratio almost constant over a wide range of gap width, without 
necessitating a large increase in voltage. The annular gap 
in which the impulse ratio is unity, is described, and the 
conditions for proper functioning are stated. . 

In practice considerable ditliculties arise with sparking 
plugs due to defective insulation resulting from sooty deposits 
and temperature effects. A description of the methods used 
to cope with disturbing factors of this nature is given. The 
chief requirement is a rapid rate of rise of voltage to diminish 
the time available for leakage to take place. 

In the fifth and final chapter, there is an account of charac- 
teristics of spark generators, i.c., magnetos and induction 
coils. Reference is made tą the classical experiments of Dr. 
Taylor-Jones which show that the peak voltage of a magneto 
or an induction coil can be altered by varying the coupling 
of the primary and secondary circuits. In the same expen- 
ments Tavlor-Jones showed that the primary condenser was 
the chief factor in determining the secondary peak voltage, 
and not the rate of interruption of the primary circuit as 
appeared from Rayleigh’s experiments. Unfortunately with 
the present type of contact breaker the primary capacity in 
a magneto cannot be reduced to the optimuin value owing to 
sparking difficulties. In discussing the loss and the energy avail- 
able in the magneto, the author does not state that only a 
fraction of the primary energy in the electromagnetic form 
(LI) is transferred into electrostatic eneray (4CV?). This 
is an iuportant point in connection with the incendivity © 
the spark. The relative perforinances at various speeds of 
inagnetos and induction coils are considered, especially from 
the standpoint of a utility test in which the better generator 
is that which can cope with the greater plug leakage. In 
showing that the inductance component of a magneto dis- 
charge Increases with the speed of rotation, the author omits 
to mention that the rate of rise of secondary voltage also in- 
creases owing to the Increased primary current. Since the 
question of obtaining a spark under adverse leakage conditions 
depends on the rate at which the voltage is applied, the 
author’s views on the benefits derived from large inductance 
components cannot be considered as definitely proved. This 
also apphes to the author’s remarks at the end of Chapter IT. 

The book is thoroughly sound both scientifically and prac- 
tically. It can be recommended with confidence not only 
to those who are specialists in internal combustion engine 
and ignition apparatus, but to those who desire a non- 
mathematical treatinent of an extremely important engineer- 
ing subject. The descriptions of the experiments, manv of 
which have been conducted by the author, and the deductions 
drawn therefrom are very lucid. A welcome feature, and one 
we would recommend to all writers of scientific books. is the 
inclusion of a list of references at the end of each chapter. 
ve is invaluable to those engaged in research work on the 
subject. 


Standard Tables and Equations in Radto-telegraphy. By 
Bertram Hoyle. Pp. xiv+155. London: The Wireless 
Press, Ltd. Price 9s. net. 


The author aims at producing a book of tables and equations 
for the use of wireless engineers and others, which shall be 
more comprehensive than existing works of the kind. He has 
succeeded in producing a useful looking work in which a 
feature is made of illustrations of the method of application 
of the various formule and equations by appropriate worked 
out examples of the more difficult types. 

It requires considerable discernment to hit a happy mean 
in selecting tables. &c., for a book of this character, and it 
is, moreover, largely a matter of opinion as to what informa- 
tion is appropriate and what. should be omitted. We think. 
however, that such items as the dyne as a unit of force should 
find a place together with its relation to other units. Maps 
and charts often find a place of utility in the wireless en- 
gineer’s impedimenta, but many of the units specially appro- 
priate thereto do not appear. 

The information given in the tables should not be taken 
too strictly in several cases; thus, in a table of dielectric 
strengths ‘ordinary ”’ glass is given a definite fisure of 8,000 
volts per mni. Anyone who has tested diferent qualities of 
vlass (and other materials) must realise that very wide varia- 
tions are apt to occur. On the whole, however, we consider 
that the book will be appreciated, and will fill a useful 


purpose. 
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NEW PATENTS APPLIED FOR, 1919.. . 


(NOT YET. PUBLISHED,) 

Compiled expressly for this journal by Messrs. ‘Sgrton-Jonss, O'Dea. anp 

Sn ic mes: to W. P. Thompson & Co., of London), Chartered 
Patent Agents, 285, High Holborn, London, W.C. 7 


30,489. * Distributor for ignition circuits of nulti-cylinder  internal-com- 
bustion engines.” R. W. SANDERS. December õth. ; 

30,404. * Thermo-electric couples.” C. E. Fostex. December 5th. 

30,495. “ Electric motor controllers.” C. R. GALER. 

30,509. “ Electric are lamps.” 
ber Sth. i ie l 

30,513. “ Electric gas-filled lamps with glow discharge." 
December Sth. (Germany, April 14th, 1916.) 

30,520. ** Electric resistance heater for melting furnaces. Soc, ANON. DES 
ATELIERS DE SECHERON. December: oth. (Switzerland, December 28th, 1918.) 

30,934. *“ Electrical water-heating apparatus.” Filsak  Evectrte Heater, 
Lro., and C. Krars. December bth. | 

30,539, ** Rotors of squirrel cage induction motors. 
F. Hiccs. December 6th. l 
` 0,568. “ Electric lamps.” H. E. Buake and H. Siater. 

$0,584. ' Mouthpicces of telephones, &c."" J. Joren. December Gth. 

30,588. “ Voltage control of electric generators und motors.” BRITISH 
Trhomson-Houston Co. and F. H. Crocen. December Gth. 

M604. “Ignition devices for, internalcombustion engines.” 
and Terecravrn Conxpexser Co. December 6th. 

30.008. °° Electric safety fuses.” 
mark, March 8th.) 


30,654, “ Electric animated photo-teleyraphy.”” C. L. Corris and A. E. 
Mokkisox. December 8th, 


30,674. “ Amplification of electrical effects resulting from action of light 
on selenium cells.” G. W. Whare. December 8th. 

30,680. * Electric locomotives." Sir J. A. F. Asema. December 8th.. 

30,681. * Elcetrically-heated irons.” R. Weavixc.. December 8th. 

30,681. Aerial electric conductors and supports for sane.” E 
MONT and W. T. Grover & Co. December 8th. 

30,694. “ Electrically-operated pumps.” J. H- Ossorne.- December Bth. 

30,6905. “ Electrically-operated pumps’? A. W. Burrorp and J. H. 
OSBORNE. December 8th. S 

0,702. t Electric bells.” A. Vernon and J. Verson. December 8th. 

30,744. " Balancing voltages in three-wire direct-<current systems by means 
ol static balances. R. D. AkcinBALD December 9th, 

30,745. * Directæurrent dynamos.™ A. E. GranviLL. December 9th. 

30,771. Distributors, &c., for electrice current for use with internal-com- 

i ars, &c.”” INBAKEN. December 9th. 

bustion motors, &c.” J. H. Ru ) 

30,792. " Magneto coupling.” F. J. Lorp and R. A. TayLor. Decem- 

L? X a . Pr 

r Oth. , : 
M0707. “ Controlling devices for clectrically-wound clockwork, &c.” Fasrik 
ELEKTR. Aprakate I. Satter. December 9th. (Switzerland, December 24th, 
1918.) ; ; : 

30,799. “* Circuit-interrupting devices.” FEF, W. 
Electric & Manufacturing Co.) December mh. 

30.800. “ Signal-transmitting mechanisms. 


December Sth. 


H. B. Grvyits and W. Heare.  Decem- 


F. SCHROTER. 


Hiacs Bros. and W. 


December 6th. 


W. J. COLE 


S.J. Kstpsen. December 6th. (Den- 


. Å, CLARE- 


Le Tart (Westinghouse 
Westers Exvectkic Co. Decem- 


30,845.‘ Thermionic amplifiers." H. J.. Rotxp. December 9th. l 
30,851. * Electrical enginc-sturting devices.” 5. T. Henx and RUSHMORES, 
a 9 . kd 
Lip. December 9th. , T Poe. ha 
30.857. 8 Electric burglar alarm fitted to toks.” C. Towsey. Decem- 
ber Oth. ' 7 . 
WBO. * Electrical static machines and apparatus for clectro-therapeutic 
work, &e. T. Chark. December Sth. bu : 
WORSE. 8 Automatic clectric-light switches. H. B. VocEn. 
908, 8 Annunciator for offices, warchouses, &c.” 
amber 10th, : ; 
30,922. *" Protective devices for alternating  clectrie current systems.” 
ALE FROPOLITAN-VICKERS ELECTRICAL Co. and J. B. PALMER. December 10th. 


90,086. “ Junction, &c., boxes for electric conductors.” R. 5. O'Nem, 
December 10th. 


W941, “Devices for securing electric fittings, &c.” 
G. H. Scnorts. December 10th. , 

80,943. ** Dynamo-clectrie machines.” D. ! 

40.957. “ Apparatus for obtaining variable speeds in ulternating-current 
motors.” G. ASTOR. December 10th. (Italy, December Mth, 1918.) 

BONGI. “Electrical signalling apparatus for railways.” H. A. Burk. De- 


tinbre TU: D. S. Hversu. December 10th. 


December 10th, 
G. Garscanven. De- 


E. A. CLAREMONT and 


SUCHOSTAWER. December 10th. 


30.970. ** Automatic telephone systems," 
(United States, December Rth, 1917.) l 

SLOGU. “ Efectro-magnetic engines of 
ber llith. 


31,005.“ Wireless telegraphy systems of the arc-pyap type.’? L. T. DARKER. 
December Lith. 


31,014. “ Electric motors.” W. Brown and G. H. RowLey. 
ber Lith. 


31,045. “ Holders or containers for 
CoLreunoun. December lth. SSN , 

31,057. “ Sparking plug.’ G. E. T. 
Tavlor. December 11th. l ca on 

31.059, ° Electrical switches. AL P.T LuSpbers, G. C. Luxprerc, P. A. 
LiNDRERG, and G. Pesce, December Mth. 

31,064.“ Wireless telegraphy, ce." S5. Bryposx. December llth. 

31,006, " Apparatus for clectro-static deposition of particles from gases.” 
E. Bery and SKINNINGROVE lRON Co. December llth. TEENS 

3107. “Socket: fittings for pin-and-socket connectors for electrie circuits. 


H. F. MeLocomas, SimeLex Coxpuits, Lip., and L. M. WATERHOUSE. De- 
cember 11th. 


31,088. “S Electrical coils and Wave (Coto-Coil 
Co.). December 11th. 


31,103. *“ Methods of distribution on alternating-current systems.” A. M. 
Tavor. December 12th, 


31,155. “ Electrically-heated thermo-siphon radiators.” G. 
ber 12th. 

31.164. “Ignition systems.” Datos Exoingewinc LABORATORIES Co. De- 
cember 12th. (United States, December ad., 1917.) 

3SLI69. * Electric spmuking plugs.” P. C. GROSJEAN. December 12th. 
(France, November 14th, 1918.) 

31.1886. “ Means for driving magnetos for motor vehicles and controlling 
ignition thereof.” C. Roome. December 12th. 

31.182. © Spring driving belts for speedometers, f 
L. E. Sitzerk. December 12th, 

SLAM 200. * Apparatus for electrically controlling 
through the track.” A. R. Ancus. December 12th. 
1917.) 

81,205,“ Dynamo-electric machines, H. Curry. 

31214. “ Recording and re 
December 22th. 


$1220. © Electrically-propelled road vehicles.” P. A. 
Co.. and Rassours, Sis & JerreRms. December 12th. 


$1282. 8 Foot applianes for applying  clectricite: to the baty” A 
Ricas, December th. 


JLLS Storage battery cells, Se DOP. Byvrky Co. and J. WAbDELL. 
Deceinber Th, 


322. Variable cut-off for electrical installations.” L. A. Gow. Decem- 
ber With. 


31,263. “ Electric miners’ lamps.” E. E. GARDNER. December 13th. 


motors.” H. F. Morpey. Decem- 


Decem- 


electric-heating elements.” JA. 


ArRrcuEkR, F. O. Eris and S. E. 


manufacture thereof.” H. 


Monte. Decem- 


ans, lighting dynamos, &c.” 


railway trains, &e., 
(Sweden, October 10th, 


December 12th. 


-producing sound and telephony.” A, F. Sykes. 


Mossay; Mossay & 


‘ PUBLISHED. -SPECIFICATIONS, 
The numbers in parentheses are ‘those under which ‘the specifications will be 
printed and abridged, and all subsequent proceedings will'be taken, ` 


` 


1917. 
16,017. APPARATUS FOR HEATING LI 


QUODS ELECTRICALLY. G. Bellaviti. No- 
vember 2nd, 1917. (135,225.) 
| . 1918. - 
14,646. MAGNETO-ELECTRIC IGNITION MECHANISM FOR  INTERNAL-CONBUSTION 
ENGINES. Sọplitdorí Electrical Co. January 3nd, 1918. (121.942.) 


pepe ELECTRIC WATER-HEATER. L. E. Seimbille, | January Æth, 1918, 
(122,814.) 
16,673. CURRENT-REGULATING DEV 


ICES FOR ELECTRICALLY-HEATED CRUCIBLES, RE- 
TORTS, MUFFLES, MELTING FURNACES 


ae » AND THE LIKE. Morgan Crucible Co. and 
C. W. Spiers. October Ith, 1918. (135,937.) , n 

a ELECTKIC WELDING APPARATUS. R. F. Woodburn. October 15th, 1918, 
(135,238.) 


l7 ,053. ELECTRIC WELDING MACHINES. British Thomson-Houston Co. (General 
Electric Co.) October 18th, 1918. (135,244.) 

17.174. RADIO-TELEGRAaPny. L. M. Cockaday. October 27th, 1917. (120,570.) 

18,601. Etecrrica. switches. W. H. Sullivan and H. J. Dean-Osgoud. 
March 18th, 1919. (135,255.) 

18,713. Timixcu-RINGS AND TIMING-LEVERS OF MAGNETOS OK 
British Lighting and Ignition Co. and A. E. Bennen. 
(134,937.) 

18,740. ELECTRIC. SWITCHES OR CIRCUIT 
Metropolitan-Vickers Electrical Co, 

18,759. ELECTRICAL HEATERS. 
ber oth, 1918. (134,941.) 


18,760. OTARY ELECTRICAL switcugs. E., L. Rankin. 
(134,942.) 


18,763. AUDIBLE WARNING OK SIGNAL DEVICES OF THE V 
Tyre. J. F. Monnot and E. T. Cook, 

18,780. ELECTRO-MAGNETIC LOCK-OUT $ 
Hammer Manufacturing Co. 


IGNITION DEVICES. 
Nov cember l4th, 1918, 


INTERRUPTERS. O W. B. Dale and 
November 15th, 1918. (135,260, ) 


Benham & Sons and C. R. Allensby. Novem- 


November 15th, 1918. 


IBRATORY DIAPHRAGM 
November 15th, 1918: (135,264.) 
witch. Igraonice Electric Co. (Cutler 
) November 15th, 1918, (135,265.) 
18,802. Evecrric switcnes. R. W. Bill. November 16th, 1918. (134,946.) 
18,892. DYNAMO-RLECTRIC MacHINes. N. C. F. Jenson and M. J. E, Tilney. 
November 18th, 1918. (134,952.) 

18,934. MAGNETICALLY-OPERATED MOTOR-CONTROLLING AND LIKE SWITCHES. H. 
W. Cox and J. H. Cowell. November 19th, 1918. (134,954.) 

15,955. AUTOMATIC TELEPHONE SYSTEMS. acturing 
Co. (Automatic Electric Co.) November 19th, 1918, (135 ,282.) 

19,146. ALTERNATING CURRENT ELECTRIC ARC CUTTING 
C. J. Holslag. September 21st, 1918. (133,013.) 


19,147. ELECTRIC ARG WELDING AND REPAIRING., C. J, Holslag. June llth, 


Automatic Telephone Manuf 


AND WELDING APPARATUS, 


1918. (128,186.) 

19,154. MECHANISM FOR AUTOMATICALLY AND 
OK OTHER VALVES, ELECTRIC SWITCHES, 
1918. (135,297.) 

19,234. INTER-COMMUNICATION TELEPHONE SYSTEMS. J. W. Dungey and T. P. 
Wingfield, November 22nd, 1918. (135,302.) i 

19,305. MAGNETOS FOR INTERNAL-COMBUSTION ENGINES 
VISION THEREFOR, R. S. Whalley. 

19,323. COMBINED ELECTRIC LIGHT FITING AND CEILING FAN. M, J. Railing 
and H. W. Roberts. November 23rd, 191%. (134,971.) , Í 

19,340. Time LAG DEVICES FOR ELECTRIC AUTOMATIC SWITCHES AND OTHER ELEC- 
THICAL APPARATUS. F. C. Fuke and New Switchgear Construction Co. 
ber 22nd, 1918, (135,311.) : 

19,404. 0 Exvecrkicat CONTACT MAKERS FOR USE WITH TH 
MOTOR VEHICLES. J. L. Scott. 
4,162/19.)  (134,973.) 

19,756. ELECTRODES OF ELECIRIC PURNACES. Soc.. Electro-Metallurgiqgue Fran- 
caise, December 3rd, 1917. 1121,282.) 

20,525. Macxeric cnucks. W. Arter. September 10th, 1917. (Divided 
application on 12,961/17.) (135 ,000.) l 

21,229, CONSTRUCTION OF CONTACT-BREAKERS FOR MAGNETOS, E.L.C. Mag- 
netos, Ltd., and W, T. Turner. December 19th, 1918. (135,012.) 


21,308. INSULATORS FOR HIGH -TENSION ELECTRIC CABLES. H. Wade. (Fabbrica 
Isolatori Livormo.) December 19th, 1918. (135,057.) | i 


21,506. ELECTRIC AKC LAMPS OF THE ENCLOSED PROJECTOR TYPE, Westmin- 
ster Engineering Co. and A. G. Way. December 3rd, 1918. (Addition to 
9,225/10.) (135,020.) 

21,610. INCANDESCENT ELECTRIC LAMPS 
LIKE. Butlers, Ltd., and A. Reeves. 


t 


PERIODICALLY OPERATING FURNACE 
OR THE LIKE. J. Horn. November 21st, 
ing 


AND THE DRIVING PRO- 
November 23rd, 1918. (135,308.) 


NOVE- 


E STEERING WHEELS OF 


November 25th, 1918. (Cognate application 


SUITABLE FOR AUTOMOBILES AND Ilk 
December 34th, 1918. (135,351.) 


3 1919. 
84, ELECTRIC SPPRKING PLUGS FOR INTERNAL~COMBUSTION ENGINES, A. R. 
Kahl. (A. A. Radtke.) January 13th, 1919. (135,031.) 

1,344. SPaAKKING PLUGS, J. A. Moreau. January 18th, 1919. 


(135,042. 
2.003. ELECTRIC FUSKS FOR Pastine, W. L. Rowe, J. F. Smith and S. 
Holland. January 29th, 1919. (135,379.) 
2,517. APPARATUS FOR GRINDING 


COMMUTATORS FOR ELECTRIC MOTORS AND THE 
LIKE. J. Phillips. Januacy 31st, 1919. (135 ,057,) 

2,656. ELECTRICALLY-OPERATED BEILLS OR SIMILAR SIGNALLING APPARATUS, A. 
Bagutti. February 3rd, 1919. (135 ,060.) 

2,962. IRON CORES FOR ELECTRIC TRANSFORMERS, 
J. S. Mollerhoj, February 6th, 1918. (123,096.) 

3,247. Etrciric arc Lames, H. B, Grylls and W. Heape. February 10th, 
1919. (135,066.) f 

4.645. PROTECTIVE DEVICE 
(Western Electric Co.) Fe 


INDUCTANCES, AND TUE LIKE. 


S FOR ELECTRICAL CIRCUITS. 
brusry J4th, 1919. (135, 389.) 

E ee GENERATORS, V. Crabb, February 14h, 1919, 
(135.073. 


3,685. ASCERTAINING THE DISTANCE OF ‘TIE SOURCE OF SOUNDS IN SURMARINE 
SIGNALLING AND THE LIKE, Al W. Sarnmark. February 14th, 1919. (123,327.) 

4,342, ELECTRIC MOTORS FOR VARIABLE SPFED TRANSMISSION. H H. Wright 
and T. Humphreys. February 2lst, 1919. (135 392.) 

4,082. SOCKETS FOR ELECTRIC LAMPS. J. Wegmann.. 
(128,538.) 


7,606. METHOD OF AND ARRANGEMENTS FOR COOLING HIGH- 
TRIC MACHINES. M. Gruber. March 26th, 1919. (135,409.) 

8,581. RADIO-TELEGRAPHIC TRANSMISSION SYSTEMS, W. J. Mellersh-Jackson. 
(A. Taylor.) April 4th, 1919, (145,311.) 

8.798. ELECTRICAL DEVICE FOR MEATING LIQUIDs. W. B. Smits. April 5th, 
1918. (125,392,) 

9411 IMPULSE SENDING DEVICES APPLICARLE TO AUTOMATIC TELEPHONE SYSTEMS 
AND THE 


LIKE, Automatic Telephone Manufacturing Co. (Automatic Electric 
Co.) April J4th, 1919, (1:35,416.) 


10,038. SPARK-PLLG INDICATORS. 
10,942. ELECTRICAL GENERATORS 
Zod, 119. 135.122.) 


11.312, PROCESS FOR MANUFACTURING PURE ELECTROLYTIC COPPER FROM CEMENT 
correr. A. G. Sundberg and T. E. Thomasson. May 6th, 1919. (135,125.) 


11,570. Proteciok arc rases. Johnson & Phillips and G.'C, Pearson. May 
Sth, 1919. OBS ILTA 


13,3503. PLECIRIC CHAIN-WELDING MACHINTS. Ĝ. J. Armstrong. May 28th 
1919. 135.136.) E l l 
3.512, DISIRIRUTOR 
Apal 4th, 197. 


Western Electric Co. 


June 18th, 1918. 


SPEED DYNAMO ELFC- 


C. F. Pinneo. April 28nd, 1919. (135,116.) 
AND ELECTRIC MOTORS. J, Shepherd. May 


' 


DEVICES FOR IGNITION apparatus, Remy Fleetrie Co. 
(Divided application on 29/19) (127,587) 
Rice rae CRCUPLEONNECTING Devices, J. Glasson, June ith, 1919, 
(1:35,438.) a 

LoS, AUTOMATIC SIGNAL BUOY AND AUIOMATIC WIRELESS TRANSMITTER 
MECHANISM, W. E. Sanson. June 20th. 1919. (135,441.) _ pa l 

15.806. Evecrki¢ QERMINAL conNecToRS. J. W. Jordan. June 23rd, 1919, 
(135,146.) : T 2E . 
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